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Abstract: Objective: To explore the value of programmed cell death protein 1 (PD-1), programmed cell death ligand 
1 (PD-L1) and protein 53 (P53) in estimating the prognosis of patients with non-small cell lung cancer (NSCLC) 
after postoperative adjuvant chemoradiotherapy. Methods: The clinical data of 100 patients with NSCLC who were 
treated with adjuvant chemoradiotherapy after pulmonary lobectomy in our hospital were retrospectively analyzed. 
The expression levels of PD-1, PD-L1 and P53 in tumor tissues were detected by immumohistochemical staining. 
The efficacy of chemoradiotherapy and survival time between patients with positive and negative expression of 
PD-1, PD-L1 and P53 were compared respectively to evaluate the correlation of PD-1, PD-L1 and P53 with chemo-
radiotherapy results in NSCLC. General data of patients were analyzed by single factor analysis. Multivariate logistic 
regression analysis was used to identify independent risk factors impacting the prognosis of NSCLC patients with 
postoperative adjuvant chemoradiotherapy. Results: A significantly lower chemoradiotherapy effective rate and a re-
markably shorter survival time were found in NSCLC patients with positive expression levels of PD-1, PD-L1 and P53 
in tumor tissues as compared with those of negative results (all P<0.05). Single factor analysis revealed that gen-
der, age, history of smoking, histological type, degree of differentiation, T stage, lymph node metastasis, expression 
levels of PD-1, PD-L1 and P53 showed significant correlations with the prognosis of NSCLC patients with postopera-
tive adjuvant chemoradiotherapy (all P<0.05). High T stage (odds ratio (OR)=7.269), history of smoking (OR=5.128), 
lymph node metastasis (OR=4.647), PD-1 (+) (OR=7.556), PD-L1 (+) (OR=6.674), P53 (+) (OR=9.070), PD-1 (+) 
PD-L1 (+) (OR=6.095), PD-1 (+) P53 (+) (OR=6.752), PD-L1 (+) P53 (+) (OR=7.363), and PD-1 (+) PD-L1 (+) P53 (+) 
(OR=8.524) were determined by multiple logistic regression analysis to be independent risk factors influencing the 
effect of postoperative adjuvant chemoradiotherapy in NSCLC patients. Conclusion: There are numerous risk fac-
tors affecting the effect of postoperative adjuvant chemoradiotherapy in NSCLC patients, of which NSCLC patients 
with positive expression of PD-1, PD-L1 and P53 had a worse prognosis than those with negative results. PD-1, 
PD-L1 and P53 can serve as effective prognostic indicators for NSCLC after chemoradiotherapy. In clinical practice, 
monitoring these three indicators contributes to the adjustment of therapeutic regimen and gives some guidance.
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Introduction

Non-small cell lung cancer (NSCLC) is a pulmo-
nary malignant tumor originated from the bron-
chial mucosa, bronchial glands and alveolar 
epithelium, which is common in the department 
of thoracic surgery, and accounts for 85% of all 
lung cancers with a predilection for males [1]. 
The incidence of NSCLC involves a long-term 

interaction among personal factors, environ-
mental factors and genes. Personal factors 
include age, heredity, immunity, nutrition, etc. 
Environmental factors cover smoking, career, 
environmental pollution, and others. The above 
factors facilitate the formation of carcinogens 
in the body, inducing gene mutation like pro- 
tein 53 (P53) and further promoting the occur-
rence of NSCLC [2]. Early NSCLC shows no clas-
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sical symptoms. With the progression of dis-
ease, patients may experience cough, bloody 
sputum or hemoptysis, dyspnea, and body 
weight loss and also may be accompanied by 
chest pain, hoarseness, and pleural effusion, 
which seriously threaten patients’ life safety 
and quality of life. Resection has been a con-
ventional therapy for early lung cancer, with a 
postoperative five-year survival rate up to 40%. 
Most NSCLC patients are in the middle or 
advanced stage or metastasis stage when they 
seek medical treatment consciously, thus los-
ing the best opportunity for surgery. Further- 
more, the five-year survival rate after mere  
surgical treatment is less than 20% [3]. There- 
fore, adjuvant chemoradiotherapy after surgi-
cal treatment for NSCLC patients has been pro-
posed clinically to improve therapeutic effect 
and lengthen survival time [4]. However, the 
five-year survival rate after postoperative adju-
vant chemoradiotherapy for NSCLC patients 
has only increased by approximately 2.2% in 
recent 4 decades and has not remarkably ele-
vated in the last 10 years. Some study has 
described that postoperative adjuvant chemo-
radiotherapy has no significant effect in some 
NSCLC patients, indicating that the effect of 
postoperative adjuvant chemoradiotherapy in 
NSCLC patients varies greatly. Some scholars 
have speculated that the effect difference has 
a relation to patients’ personal factors and 
environmental factors, and some have specu-
lated a close relation to tumor heterogeneity 
[5].

With progression on research, reasons for poor 
prognosis of NSCLC patients after postopera-
tive adjuvant chemoradiotherapy have been 
proposed to mostly include tumor recurrence 
and distant metastasis, and tumor immune 
escape is the key mechanism. Programmed 
cell death protein 1 (PD-1) and its ligand (PD-
L1) pathway as one of the important immune 
regulatory mechanisms in the body may have a 
relation to the prognosis of NSCLC patients 
after postoperative adjuvant chemoradiothera-
py, suggesting that improving the prognosis by 
inhibiting PD-1 expression level in the body is 
clinically feasible [6]. With the development of 
the Human Genome Project, some scholars 
have indicated that P53 gene mutation is 
closely related to the occurrence, develop- 
ment, metastasis, chemoradiotherapy effect 

and prognosis of NSCLC, demonstrating that 
the prognosis can be predicted by measuring 
the level of P53 gene in patients’ body in clini-
cal practice [7]. Currently, few clinical studies 
about the correlation between the expression 
levels of PD-1, PD-L1 and P53 and the progno-
sis of NSCLC patients after postoperative che- 
moradiotherapy have been reported. Therefore, 
the study innovatively selected these three 
genetic serological indicators (PD-1, PD-L1 and 
P53) and analyzed their correlation with the 
prognosis of NSCLC patients after postopera-
tive adjuvant chemoradiotherapy, which not 
only realized the convenient and efficient de- 
tection but also provided new ideas for clinical 
prognosis estimation.

Materials and methods

General data

The study was reviewed and approved by the 
Ethics Committee of Yidu Central Hospital of 
Weifang. All patients and their families agreed 
to participate in the study and signed the 
informed consent. The study retrospectively 
analyzed the data of 100 NSCLC patients who 
were treated with postoperative adjuvant che- 
moradiotherapy in Yidu Central Hospital of Wei- 
fang.

Inclusion criteria: The patients who met the 
diagnostic criteria for NSCLC of World Health 
Organization in 1999 [8]; the patients with indi-
cations for surgery and postoperative adjuvant 
chemoradiotherapy; the patients who received 
surgical treatment and postoperative chemora-
diotherapy in our hospital [9]; the patients with 
a pathological stage of I-IIIA; the patients with 
an age of 20-65 years old; the patients with no 
history of anti-tumor therapy; the patient with 
an expected survival time of 3 months or more; 
the patients without liver and kidney impair-
ment; the patients without previous treatment 
related to locally advanced NSCLC; and the 
patient with complete clinicopathologic data.

Exclusion criteria: The patients who were diag-
nosed with locally advanced NSCLC; the pa- 
tients with malignant tumors in other sites; the 
patients with allergy to chemotherapy drugs or 
radioactive therapy used in this study; the 
patients with acute or chronic infection, bleed-
ing tendency, mental disorder, or severe cardio-
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vascular and cerebrovascular diseases; the 
patients with central squamous cell carcinoma 
with cavitation.

Therapeutic regimen and data collection

Therapeutic regimen: All patients in the study 
were treated with chemoradiotherapy after pul-
monary lobectomy.

Specific procedures were as follows. Firstly, all 
patients were examined by CT (Neusoft Me- 
dical System Co., Ltd., China) to determine the 
tumor site and excision approach, and the tar-
get region for chemoradiotherapy was delineat-
ed in the planning system. Secondly, X-ray of 
intensity modulated radiation therapy (Beijing 
Wandong Medical Technology Co., Ltd., China) 
was set with the energy of 6 MV and a dose  
of 50-60 Gy for 5-6 weeks of radiotherapy. 
Then pemetrexed (0.2 g, H20060672, Qilu 
Pharmaceutical Co., Ltd., China) of 500 mg/
m2/d and cisplatin (10 mg, H37021356, Qilu 
Pharmaceutical Co., Ltd., China) of 75 mg/m2/d 
were administrated for chemotherapy, with 3 
weeks for a cycle, for 6 cycles. The injection 
speed of pemetrexed should not exceed 500 
mg/m2h, and cisplatin should be given about 
30 min after the end of pemetrexed administra-
tion on the first day of each cycle.

Follow-up: Patients in the study were followed 
up for 5-year survival by telephone and clinical 
reexamination at the 1st, 3rd, 6th, 9th and 12th 
months of each year.

Data collection: Face to face interview of 
patients’ basic state of nature, past medical 
history, life history and specialized information 
was performed by uniformly trained investiga-
tors with a self-design questionnaire, specifi-
cally including age, gender, waist circumfer-
ence, body mass index, educational back- 
ground, history of smoking, drinking, hyperten-
sion and diabetes, histological type, degree of 
differentiation, T stage, lymph node metasta-
sis, PD-1, PD-L1, and P53 [10].

Cancer tissues (4 μm) were prepared from the 
paraffin-embedded tissue specimens in the 
pathology department. The expression levels of 
PD-1, PD-L1 and P53 in the specimens were 
detected by inmmunohistochemical strepta- 
vidin-peroxidase (S-P) method (Abcam, USA) 

according to the instruction. The detection 
results were evaluated by 2 professional pa- 
thologists. The criteria of PD-1 and PD-L1 ex- 
pression levels were as follows: the staining 
intensity was scored as 0 for no color, 1 for 
faint yellow, 2 for pale brown, and 3 for brown 
[11]. Percentage of positive cells (%) refers to 
the average proportion of positive cells in 
tumor-infiltrating lymphocytes (TILs) or tumor 
cells in 5 visual fields. The staining intensity of 
TILs greater than 2 scores or more than 5% 
tumor cells was considered as positive PD-1 
and PD-L1 expression. The criteria of P53 
expression: no staining particles in the cell 
nucleus indicates a negative expression, and 
diffuse pale brown particles in the cell nucleus 
indicate a positive expression [12].

Outcome measures and evaluation criteria

Main outcome measures: The effect of PD-1, 
PD-L1 and P53 expression levels on efficacy of 
chemoradiotherapy and survival time was ana-
lyzed. The predictive value of PD-1, PD-L1 and 
P53 expression levels for chemoradiotherapy 
efficacy was analyzed by receiver operating 
characteristic (ROC) curves. Clinical data of 
patients were collected for single factor analy-
sis, and independent prognostic factors were 
observed. Three-month after the treatment, 
clinical efficacy was evaluated according to the 
solid tumor volume established by World Heal- 
th Organization [13]. Complete remission (CR) 
refers to the complete disappearance of target 
lesions for more than 4 weeks. Partial remis-
sion (PR) refers to a reduction of the sum of  
the maximum diameters of the limit lesions  
by >30% and lasted for more than 4 weeks. 
Stable disease (SD) refers to a reduction of the 
sum of the maximum diameter of the baseline 
lesions by <30%. Progression of disease (PD) 
refers to an increase of the sum of the maxi-
mum diameter of the baseline lesions by more 
than 20% or the appearance of new lesions. 
The effective rate was counted as CR + PR, 
while ineffective rate was counted as and SD + 
PD. The survival time was from the beginning of 
chemotherapy after the diagnosis of lung can-
cer to death [14].

Secondary outcome measures: Patients were 
divided into favorable prognosis group (CR + 
PR) and unfavorable prognosis group (SD + PD) 
based on the clinical efficacy of neoadjuvant 
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chemotherapy to observe the association of 
expression levels of PD-1, PD-L1 and P53 with 
patients’ prognosis outcome.

Statistical analysis

All statistical data were analyzed using the 
SPSS 21.0 professional statistical software. 
The measurement data that conformed to a 
normal distribution were described as mean ± 
standard deviation (

_
x  ± sd) and analyzed by an 

independent-samples t test. The enumeration 
data were expressed as number of patients/
percentage (n/%) and analyzed by chi-square 
test. Single factor analysis and multivariate 
logistic regression analysis were used to iden-
tify the independent risk factors for the progno-
sis of NSCLC patients with postoperative ad- 
juvant chemoradiotherapy. ROC curves were 
plotted to determine the predictive value of 
PD-1, PD-L1 and P53 expression levels for  
the chemoradiotherapy efficacy of NSCLC pa- 
tients. P<0.05 denoted a statistically signifi-
cant difference.

Results

General data

General data of 100 NSCLC patients are sh- 
own in Table 1, including gender, average age, 
average waist circumference, average body 
mass index, educational background, and his-
tory of diseases.

Effect of PD-1, PD-L1 and P53 expression 
levels on chemoradiotherapy efficacy of NSCLC 
patients

NSCLC patients with positive PD-1 (+), PD-L1 (+) 
and P53 (+) expression in tumor tissues had a 
significantly lower effective rate after chemora-
diotherapy and a significantly shorter survival 
time compared with those with negative PD-1 
(-), PD-L1 (-) and P53 (-) expression (all P<0.05, 
Figures 1-3).

Predictive value of PD-1, PD-L1 and P53 ex-
pression levels for chemoradiotherapy results 
of NSCLC patients

Analysis through ROC curves found that the 
area under the curve was 0.640 for PD-1, 
0.680 for PD-L1, 0.660 for P53, and 0.730 for 

Table 1. General data of patients (
_
x  ± sd, 

n/%)
Item Details
Gender (n)
    Male 68
    Female 32
Average age (years) 56.4±10.2
Average waist circumference (cm) 92.12±5.34
Average BMI (kg/m2) 23.87±2.37
Educational background (n)
    Primary school or below 30
    Junior middle school 49
    Senior middle school or above 21
History of smoking (n)
    Yes 70
    No 30
History of drinking (n)
    Yes 54
    No 46
History of hypertension (n)
    Yes 49
    No 51
History of diabetes (n)
    Yes 45
    No 55
Histological type (n)
    Squamous carcinoma 44
    Adenocarcinoma 56
Degree of differentiation (n)
    Low 30
    Middle 39
    High 31
T stage (n)
    <T2 44
    ≥T2 56
Lymph node metastasis (n)
    Yes 41
    No 59
PD-1 (n)
    + 38
    - 62
PD-L1 (n)
    + 52
    - 48
P53 (n)
    + 60
    - 40
Note: BMI: body mass index; PD-1: programmed cell 
death protein 1; PD-L1: programmed cell death ligand 1; 
P53: protein 53; +: positive; -: negative.
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Figure 1. Effect of PD-1 expression on chemoradiotherapy efficacy. A: Effec-
tive rate of chemoradiotherapy of patients with PD-1 (+); B: Effective rate of 
chemoradiotherapy of patients with PD-1 (-); C: Effective rate of chemora-
diotherapy of patients with PD-1 (+) or PD-1 (-); D: Survival time of patients 
with PD-1 (+) or PD-1 (-). Compared with PD-1 (+), ***P<0.001. CR: complete 
remission; PR: partial remission; SD: stable disease; PD: progression of dis-
ease; PD-1 (+): positive PD-1 expression; PD-1 (-): negative PD-1 expression.

Single factor analysis of prog-
nosis of NSCLC patients with 
postoperative adjuvant chemo-
radiotherapy

Single factor analysis proved 
significant correlations of gen-
der, age, smoking history, his-
tological type, degree of differ-
entiation, T stage, lymph no- 
de metastasis, and expression 
levels of PD-1, PD-L1 and P53 
with the prognosis of NSC- 
LC patients with postoperati- 
ve adjuvant chemoradiothera-
py (all P<0.05, Table 2).

Multiple logistic regression 
analysis of prognosis of NSCLC 
patients with postoperative 
adjuvant chemoradiotherapy

Multiple logistic regression an- 
alysis showed that high T sta- 
ge (odds ratio (OR)=7.269), his-
tory of smoking (OR=5.128), 
lymph node metastasis (OR= 
4.647), PD-1 (+) (OR=7.556), 
PD-L1 (+) (OR=6.674), P53 (+) 
(OR=9.070), PD-1 (+) PD-L1 (+) 
(OR=6.095), PD-1 (+) P53 (+) 
(OR=6.752), PD-L1 (+) P53 (+) 
(OR=7.363), and PD-1 (+) PD- 
L1 (+) P53 (+) (OR=8.524) were 
independent risk factors im- 
pacting the results of postop-
erative adjuvant chemoradio-
therapy for NSCLC patients (all 
P<0.05, Table 3).

Discussion

By 2013, the incidence and 
mortality rate of lung cancer in 
China ranked first among ma- 
lignant tumors, and 85% of 
lung cancers were NSCLC [15]. 
Postoperative adjuvant chem- 
oradiotherapy has become the 
conventional treatment for NS- 
CLC. However, the efficacy of 
chemoradiotherapy is affected 

Figure 2. Effect of PD-L1 expression on chemoradiotherapy efficacy. A: Ef-
fective rate of chemoradiotherapy of patients with PD-L1 (+); B: Effective 
rate of chemoradiotherapy of patients with PD-L1 (-); C: Effective rate of 
chemoradiotherapy of patients with PD-L1 (+) or PD-L1 (-); D: Survival time 
of patients with PD-L1 (+) or PD-L1 (-). Compared with PD-L1 (+), ***P<0.001. 
CR: complete remission; PR: partial remission; SD: stable disease; PD: pro-
gression of disease; PD-L1 (+): positive PD-L1 expression; PD-L1 (-): nega-
tive PD-L1 expression.

the combination of PD-1, PD-L1 and P53 (all 
P<0.05, Figure 4).

by many factors, of which high T stage, lymph 
node metastasis and history of smoking have 
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Figure 3. Effect of P53 expression level on chemoradiotherapy results. A: Ef-
fective rate of chemoradiotherapy of patients with P53 (+); B: Effective rate 
of chemoradiotherapy of patients with P53 (-); C: Effective rate of chemora-
diotherapy of patients with P53 (+) or P53 (-); D: Survival time of patients 
with P53 (+) or P53 (-). Compared with P53 (+), ***P<0.001. CR: complete 
remission; PR: partial remission; SD: stable disease; PD: progression of dis-
ease; P53 (+): positive P53 expression; P53 (-): negative P53 expression.

Figure 4. Predictive value of PD-1, PD-L1 and P53 expression for chemora-
diotherapy efficacy of NSCLC patients. PD-1: programmed cell death protein 
1; PD-L1: programmed cell death ligand 1; P53: protein 53; NSCLC: non-
small cell lung cancer; ROC: receiver operating characteristic; combined 
diagnosis: combined diagnosis of PD-1, PD-L1 and P53.

been recognized [16-18]. Some scholars pro-
posed that gene mutation and tumor immune 
escape involving factors like PD-1 and PDL1 
could influence the effect of postoperative 
chemoradiotherapy for NSCLC and had an obvi-
ous correlation with the prognosis of patients 
[19, 20]. Therefore, analysis of factors influenc-
ing the prognosis of NSCLC patients in clinical 
practice was of great significance for prediction 
of postoperative chemotherapy effect.

In this study, general data of 
NSCLC patients with postop-
erative adjuvant chemoradio-
therapy were analyzed, such 
as basic state of nature and 
past medical history, to inve- 
stigate the risk factors affect-
ing the prognosis. Gender, age, 
smoking history, histological 
type, degree of differentiation, 
T stage, and lymph node me- 
tastasis were demonstrated to 
have significant correlations 
with the prognosis of NSC- 
LC patients with postoperati- 
ve adjuvant chemoradiothera-
py, which was consistent with 
the results obtained by Check 
et al. [21]. It further confirmed 
that gender, age, smoking his-
tory, T stage, and other con-
ventional risk factors were cor-
related with the prognosis of 
NSCLC, suggesting that close 
attention should be paid to pa- 
tients with the above high-risk 
factors. Reasons were that NS- 
CLC mainly occurred in elderly 
males, and the majority of 
NSCLC patients had a history 
of smoking and a high T stage, 
inducing poor therapeutic ef- 
fect. PD-1 (+) and PD-L1 (+) 
were found to be independent 
risk factors affecting the effi-
cacy of postoperative adjuvant 
chemoradiotherapy for NSCLC 
patients, indicating that the 
prognosis could be evaluated 
by clinically detecting the ex- 
pression levels of PD-1 and 
PD-L1 in tumor tissues of 
NSCLC patients. The mecha-

nisms were as follows. The PD-1/PD-L1 path-
way was the main pathway of immune escape. 
PD-1 and PD-L1 were important factors in body 
immunoregulation and expressed in activated 
B cells, T cells and natural killer cells (NK ce- 
lls). They functioned as recognizing antigen  
and regulating the role of immune cells in 
peripheral tissues. PD-L1, the ligand of PD-1, 
plays a negative regulation effect in immune 
response. NSCLC cells could up-regulate the 
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Table 2. Single factor analysis of risk factors for prognosis of NSCLC patients with postoperative adju-
vant chemoradiotherapy

Factors Favorable prognosis 
group (n=50)

Unfavorable prognosis 
group (n=50) χ2 P

Age (years) 19.869 0.000
    >20 and ≤55 32 10
    >55 and ≤65 18 40
Gender (n) 36.029 0.000
    Male 20 48
    Female 30 2
Waist circumference (n) 0.040 0.841
    <92 cm 26 25
    ≥92 cm 24 25
BMI 0.360 0.548
    <24 kg/m2 27 24
    ≥24 kg/m2 23 26
Educational background (n) 0.201 0.904
    Primary school or below 14 16
    Junior middle school 25 24
    Senior middle school or above 11 10
History of smoking (n) 37.333 0.000
    Yes 21 49
    No 29 1
History of drinking (n) 1.449 0.229
    Yes 24 30
    No 26 20
History of hypertension (n) 0.360 0.548
    Yes 23 26
    No 27 24
History of diabetes (n) 1.980 0.159
    Yes 24 21
    No 26 29
Histological type (n) 52.597 0.000
    Squamous carcinoma 40 4
    Adenocarcinoma 10 46
Degree of differentiation (n) 57.155 0.000
    Low 0 30
    Middle 20 19
    High 30 1
T stage (n) 52.597 0.000
    <T2 40 4
    ≥T2 10 46
Lymph node metastasis (n) 56.594 0.000
    Yes 2 39
    No 48 11
PD-1 (n) 8.319 0.004
    + 12 26
    - 38 24
PD-L1 (n) 12.981 0.000
    + 17 35
    - 33 15
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Table 3. Multivariate logistic regression analysis of independent risk factors for prognosis of NSCLC 
patients with postoperative adjuvant chemoradiotherapy
Factors β SE Wald χ2 P OR 95% CI
PD-1 expression (positive vs. negative) 0.365 0.741 4.981 0.000 7.556 7.657-9.964
PD-L1 expression (positive vs. negative) 0.291 0.638 3.371 0.000 6.674 3.763-7.221
P53 expression (positive vs. negative) 0.546 0.264 6.288 0.000 9.070 8.916-9.665
T stage (<T2 vs. ≥T2) 0.564 0.584 4.241 0.000 7.269 6.287-9.653
History of smoking (yes vs. no) 0.431 0.471 5.601 0.003 5.128 4.366-6.447
Lymph node metastasis (yes vs. no) 0.752 0.523 3.635 0.018 4.647 3.687-7.850
PD-1 (+) PD-L1 (+) (yes vs. no) 0.379 0.458 4.722 0.000 6.095 43.793-8.424
PD-1 (+) P53 (+) (yes vs. no) 0.544 0.682 5.206 0.000 6.752 3.842-8.361
PD-L1 (+) P53 (+) (yes vs. no) 0.428 0.582 5.774 0.000 7.363 5.625-9.825
PD-1 (+) PD-L1 (+) P53 (+) (yes vs. no) 0.582 0.492 4.902 0.000 8.524 7.319-10.533
Note: NSCLC: non-small cell lung cancer; SE: standard error; OR: odds ratio; CI: confidence interval; PD-1: programmed cell 
death protein 1; PD-L1: programmed cell death ligand 1; P53: protein 53; +: positive.

P53 (n) 10.667 0.001
    + 22 38
    - 28 12
PD-1 (+) PD-L1 (+) (n) 5.319 0.021
    Yes 12 23
    No 38 27
PD-1 (+) P53 (+) (n) 4.596 0.032
    Yes 11 21
    No 39 29
PD-L1 (+) P53 (+) (n) 10.176 0.001
    Yes 9 24
    No 41 26
PD-1 (+) PD-L1 (+) P53 (+) (n) 6.453 0.011
    Yes 7 18
    No 43 32
Note: NSCLC: non-small cell lung cancer; BMI: body mass index; PD-1: programmed cell death protein 1; PD-L1: programmed 
cell death ligand 1; P53: protein 53; +: positive; -: negative.

expression level of PD-L1, which increase the 
probability of binding to PD-1 on TIL surface 
and inhibit the killing effect of TILs on tumor 
cells, causing tumor immune escape and 
impacting chemoradiotherapy effect [22, 23]. 
P53 (+) was proved to be an independent risk 
factor affecting the results of postoperative 
adjuvant chemoradiotherapy for NSCLC pa- 
tients, manifesting that the prognosis could be 
evaluated by clinically detecting P53 expres-
sion level in tumor tissues of NSCLC patients. 
The reason lays in the primary function of P53, 
which is the earliest discovered tumor suppres-
sor protein coded by P53 gene, in regulating 
cell cycle and inhibition process of cell carcino-

genesis. When P53 gene mutation and allelic 
loss occurred, the expression level of P53 pro-
tein might be abnormal, which not only resulted 
in the loss of function of tumor suppressor 
gene originally possessed, but also had the 
oncogenic function to promote malignant trans-
formation of cells, leading to the occurrence 
and development of lung cancer, especially 
NSCLC [24, 25]. Moreover, PD-1 (+) PD-L1 (+), 
PD-1 (+) P53 (+), PD-L1 (+) P53 (+), and PD-1 (+) 
PD-L1 (+) P53 (+) were identified as indepen-
dent risk factors impacting the results of  
postoperative adjuvant chemoradiotherapy for 
NSCLC patients. Therefore, it proved that the 
expression levels of PD-1, PD-L1 and P53 in 
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tumor tissues were closely related to the prog-
nosis of NSCLC patients with postoperative 
chemoradiotherapy. The study results also 
demonstrated that NSCLC patients with posi-
tive PD-1, PD-L1 and P53 expression levels 
showed a significantly lower effective rate of 
chemoradiotherapy and a shorter survival time 
compared with those with negative expression. 
It further confirmed a significantly negative cor-
relation of PD-1, PD-L1 and P53 with chemora-
diotherapy efficacy and survival time. A further 
analysis through ROC curves showed that  
PD-1, PD-L1 and P53 all can serve as potential 
indicators of efficacy evaluation of adjuvant 
postoperative chemotherapy, and the combina-
tion of the three indicators had the highest pre-
dictive value for efficacy.

The innovation of this study laid in the selection 
of serological indicators for the predictive in- 
dicators of prognosis of NSCLC patients wi- 
th postoperative adjuvant chemoradiotherapy, 
which further popularized the application of 
serological indicators. In addition, the study 
focused on analyzing three serological indica-
tors in genetics, PD-1, PD-L1 and P53 and 
broke the application limitation of serological 
indicators, bringing good prospects. The short-
coming was that the sample size was small, 
which might cause some errors. The results 
need to be further investigated by enlarging the 
sample size.

In conclusion, risk factors that affect the effect 
of postoperative adjuvant chemoradiotherapy 
in NSCLC patients are numerous, of which 
NSCLC patients with positive PD-1, PD-L1 and 
P53 expression had a worse prognosis than 
those with negative expression. PD-1, PD-L1 
and P53 can serve as effective indicators for 
predicting the effect of postoperative chemora-
diotherapy for NSCLC. In clinical practice, moni-
toring these three indicators contributes to the 
adjustment of therapeutic regimen and gives 
some guidance.

Disclosure of conflict of interest

None.

Address correspondence to: Aizhong Qu, De- 
partment of Hematology, Yidu Central Hospital of 
Weifang, No. 5168 Jiangjunshan Road, Qingzhou, 
Weifang 262500, Shandong Province, China. Tel: 
+86-15063608661; E-mail: qazh440891@163.
com

References

[1] Ni JJ, Zheng ZQ, Li J, Li Y, Fan M and Liu L. Risk 
factors of postoperative recurrence and poten-
tial candidate of adjuvant radiotherapy in lung 
adenosquamous carcinoma. J Thorac Dis 
2020; 12: 5593-5602.

[2] Liu J, Li XM, Shao YH, Guo XY and He JG. The 
efficacy and safety of osimertinib in treating 
nonsmall cell lung cancer: a prisma-compliant 
systematic review and meta-analysis. Medi-
cine (Baltimore) 2020; 99: e21826.

[3] Zhang GS, Zhang YY, He F, Ou ML, Wang LK, 
Liao L, Ran RJ, Xiang HH, Chen JH and Wang 
SJ. Primary intracranial papillary meningioma: 
analysis of factors of prognosis and systematic 
review. J Clin Neurosci 2021; 91: 118-124.

[4] Salinas C, Negrete F, Saavedra MP and Orlandi 
FJ. Concurrent chemoradiotherapy with weekly 
cisplatin in stage III unresectable non-small 
cell lung cancer (NSCLC): a local experience 
with LATAM patients. J Clin Oncol 2021; 39: 
e20535.

[5] Luo YF, Deng RZ, Zhong QL, Luo DJ, Li XD, Chen 
XY, Tao S, Feng ZB, Liu JY, Huang YY, Li J and 
Liu WQ. The prognostic value of inflammation 
markers in postoperative gliomas with or with-
out adjuvant treatments. Medicine (Baltimore) 
2021; 100: e26437.

[6] Newman J, Lee CS, Mcgovern K and Se Ethar-
amu N. Back to the well: can patients with ad-
vanced non-small cell lung cancer benefit from 
changing PD-1/PD-L1 inhibitors after progres-
sion? J Clin Oncol 2021; 39: e21194.

[7] Yu ST, Zhang WY, Yang JJ, Zhao WX, Liu MC, 
Zhao DQ, Bai XY and Wang SM. Herbal formula 
renshenwuweizi decoction induces p53-medi-
ated cell cycle arrest and apoptosis in A549 
cells. J Tradit Chin Med 2020; 40: 766-773.

[8] Li TE, Zhang Z, Wang Y, Xu D, Dong J, Zhu Y and 
Wang Z. A novel immunotype-based risk strati-
fication model predicts postoperative progno-
sis and adjuvant TACE benefit in Chinese pa-
tients with hepatocellular carcinoma. J Cancer 
2021; 12: 2866-2876.

[9] Chai TC, Zhang PP, Lin YH, Zhang ZY, Lin WW, 
Kang MQ and Lin JB. Postoperative adjuvant 
therapy for resectable early non-small cell lung 
cancer: a protocol for a systematic review and 
meta-analysis. Medicine (Baltimore) 2019; 98: 
e16468.

[10] Tanoue LT. Lung cancer staging. Clin Chest 
Med 2020; 41: 161-174.

[11] Tachihara M and Nishimura Y. Who will suffer 
from hyperprogressive disease in patients with 
advanced non-small cell lung cancer treated 
with PD-1/PD-L1 inhibitors. J Thorac Dis 2019; 
11 Suppl 9: S1289-S1291.

[12] Feng FF, Cheng P, Sun C, Wang H and Wang W. 
Inhibitory effects of polyphyllins I and VII on hu-
man cisplatin-resistant NSCLC via p53 upregu-

mailto:qazh440891@163.com
mailto:qazh440891@163.com


PD-1, PD-L1 and P53 expression and prognosis of NSCLC with chemoradiotherapy

4718 Am J Transl Res 2022;14(7):4709-4718

lation and CIP2A/AKT/mTOR signaling axis in-
hibition. Chin J Nat Med 2019; 17: 768-777.

[13] Boussion K, Zappella N, Grall N, Ribeiro-Paren-
ti L, Papin G and Montravers P. Epidemiology, 
clinical relevance and prognosis of staphylo-
cocci in hospital-acquired postoperative intra-
abdominal infections: an observational study 
in intensive care unit. Sci Rep 2021; 11: 5884.

[14] Casas F, Valduvieco I, Oses G, Izquierdo L, Ar-
chila I, Costa M, Cortes KS, Barreto T and Fer-
rer F. Postoperative adjuvant and very early 
salvage radiotherapy after prostatectomy in 
high-risk prostate cancer patients can improve 
specific and overall survival. Clin Transl Oncol 
2019; 21: 355-362.

[15] Liu FC, Guo XG, Dong W, Zhang WL, Wei SX, 
Zhang ST, Zhu XL, Zhou WP, Zhang JM and Liu 
H. Postoperative adjuvant TACE-associated no-
mogram for predicting the prognosis of resect-
able hepatocellular carcinoma with portal vein 
tumor thrombus after liver resection. Int J Biol 
Sci 2020; 16: 3210-3220.

[16] Ni J, Guo T, Li Y and Zhu Z. EP1.18-02 pattern 
of postoperative recurrence and clinical value 
of adjuvant radiotherapy in completely resect-
ed stage III/N2 EGFR-mutant NSCLC. J Thorac 
Oncol 2019; 14: S1097.

[17] Xing HJ, Hu MY, Chen JY, Guo YQ, Liu DR and 
Liang CY. Combining node location and node 
ratio as a prognostic factor for surgical resect-
ed non-small cell lung cancer: a population-
based study. J Thorac Dis 2020; 12: 3549-
3560.

[18] Luan ZJ, Liu BL and Shi LN. Angiotensin II-In-
duced micro RNA-21 culprit for non-small-cell 
lung adenocarcinoma. Drug Dev Res 2019; 
80: 1031-1039.

[19] Fry EA, Niehans GE, Kratzke RA, Kai F and In-
oue K. Survival of lung cancer patients depen-
dent on the loh status for DMP1, ARF, and p53. 
Int J Mol Sci 2020; 21: 7971.

[20] Akamatsu H, Teraoka S, Koh Y, Yamanaka T, 
Yamamoto N and Nakagawa K. A Phase II 
study of nivolumab in patients with advanced 
non-small-cell lung cancer who responded to 
prior PD-1/L1 inhibitors: west Japan oncology 
group 9616L (WJOG9616L). Clin Lung Cancer 
2019; 20: 139-141.

[21] Check JH, Check D and Poretta T. Mifepristone 
extends both length and quality of life in a pa-
tient with advanced non-small cell lung cancer 
that has progressed despite chemotherapy 
and a check-point inhibitor. Anticancer Res 
2019; 39: 1923-1926.

[22] Li CL, Li CW, Zhi CC, Liang WJ, Wang X, Chen X, 
Lv TF, Shen Q, Song Y, Lin D and Liu HB. Clini-
cal significance of PD-L1 expression in serum-
derived exosomes in NSCLC patients. J Transl 
Med 2019; 17: 355.

[23] Zhang YH, Ma LN, Hu XH, Ji JL, Mor G and Liao 
AH. The role of the PD-1/PD-L1 axis in macro-
phage differentiation and function during 
pregnancy. Hum Reprod 2019; 34: 25-36.

[24] Moreno-Ruiz P, Corvigno S, Te Grootenhuis NC, 
La Fleur L, Backman M, Strell C, Mezheyeuski 
A, Hoelzlwimmer G, Klein C, Botling J, Mickle P 
and Ostman A. Stromal FAP is an independent 
poor prognosis marker in non-small cell lung 
adenocarcinoma and associated with p53 mu-
tation. Lung Cancer 2021; 155: 10-19.

[25] Yuan JH, Zhang GY, Li XM, Ma QJ, Cheng WP, 
Wang WW, Zhang B, Hu TH and Song G. Knock-
ing down USP39 inhibits the growth and me-
tastasis of non-small-cell lung cancer cells 
through activating the p53 pathway. Int J Mol 
Sci 2020; 21: 8949.


