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Purpose: This study was done to investigate the influence of PDLI-gene polymorphism on
the prognosis and safety of postoperative patients with non—small cell lung cancer (NSCLC)
who had received platinum-based adjuvant chemotherapy.

Methods: A total of 289 postoperative patients with NSCLC who had received platinum-
based adjuvant chemotherapy from January 2012 to June 2019 participated in this study.
Recurrence status and adverse reactions were documented during adjuvant chemotherapy.
Overall survival (OS) data were obtained through telephone follow-up. DNA extracted from
hematologic specimens was genotyped for PDLI-gene polymorphism. Associations between
genotype status and prognosis were assessed using Kaplan—Meier survival analysis, and
multivariate adjustment was performed using Cox regression analysis.

Results: Median disease-free survival of the 289 patients with NSCLC was 3.3 years and
median OS 4.9 years. With regard to the PDLI gene polymorphism, only rs822336 was of
clinical significance in the subsequent analysis. The minor-allele frequency of rs822336 was
0.21, and distribution of the three genotypes was in accordance with the Hardy—Weinberg
equilibrium (P=0.807). Survival analysis according to genotype status suggested that median
disease-free survival of patients with GG and GC/CC genotypes was 2.8 and 4.1 years,
respectively (P=0.01). Median OS of patients with GG and GC/CC genotypes was 4.1 and 5.4
years, respectively (P=0.008). However, the safety analysis failed to find a significant association
between the polymorphism and adverse reactions. Interestingly, expression analysis of RNA
extracted from peripheral blood mononuclear cells indicated that PDLI-mRNA expression of
patients with the GG genotype was significantly higher than for the GC/CC genotype (P<0.001).
Conclusion: The prognosis of postoperative patients with NSCLC who have received
platinum-based adjuvant chemotherapy may be influenced by the rs822336 polymorphism
through mediation of the mRNA expression of PDLI.

Keywords: non—small cell lung cancer, adjuvant chemotherapy, PDLI, polymorphism,
prognosis

Background
Lung cancer is the most common malignancy and the leading cause of cancer-related
death worldwide, accounting for approximately 2.1 million new cases and 1.77 million

new deaths globally.' Currently, there are about 0.733 million new cases and 0.61 million
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new deaths from lung cancer in China annually.” Non—small
cell lung cancer (NSCLC) is the most common category in
lung cancer — 80-85%.> Recent years have witnessed great
progress in the treatment of NSCLC with molecular and
targeted drugs, rendering advanced NSCLC the most success-
fully treated type of cancer in precision medicine.* Drugs
targeting EGFR, ALK, ROSI, and BRAF and other positive
driver genes have provided significant survival benefits for the
patients.” Studies have suggested that approximately 80% of
patients with NSCLC were diagnosed with advanced or meta-
static disease.® In consequence, only 20% had the opportunity
to receive surgical resection.” Therefore, platinum-based regi-
mens became the standard of care for stage II and III NSCLC
patientsas postoperative adjuvant treatment, which has proven
to improve the 5-year survival rate by 5.3%.°

Initially, a regimen of cisplatin combined with vinorelbine
was widely used as adjuvant therapy in NSCLC. However, a
considerable number patients experienced adverse hematolo-
gic reactions, resulting in poor compliance and relatively
worse completion cycles for adjuvant chemotherapy.’
Platinum combinations with pemetrexed and docetaxel regi-
mens have proven to be safe, and have subsequently been
widely used as adjuvant chemotherapy.'®'" Five-year overall
survival (OS) rates ranged 36%—66% for stage IB and IIIA
NSCLC patients with when receiving platinum-based adju-
vant chemotherapy.'? In addition to pathological staging,
which serves as the most important prognostic indicator, sev-
eral factors are of clinical significance for the evaluation of
efficacy of platinum-based adjuvant chemotherapy and prog-
nosis, including gene polymorphisms.'® Furthermore, the
licensing of nivolumab and pembrolizumab in mainland
Chinabrought new options for patients with advanced
NSCLC."PDL]I is one of the most important biomarkers for
PD1/PDLI inhibitors, and indications are that the higher the
expression level of PDL 1, the better the efficacy of PD1/PDL/
inhibitors.'> To our knowledge, the PDL1 protein is mainly
expressed on surfaces of tumor cells and binds to PD! on the
surfaces of activated T cells. In this process, T-cell activity is
inhibited and T-cell apoptosis induced, thus contributing to the
immuno escape of tumor cells.'® Although patients with high
PDL1 expression could benefit from the of PD1/PDL/-inhi-
bitor therapy, the clinical significance of PDLI-expression
status in the prognosis of patients with NSCLC who have
received platinum-based adjuvant chemotherapy remains
unknown.

The PDL/ gene is located on chromosome 9p24.1,
contains eight exons, and shows large ethnic
differences.'” As a member of the PDL family, PDLI

is not conservative in the Chinese population, and its
expression of PDL/ demonstrates great individual
differences.'® Xie et al explored the clinical significance
of polymorphism 901A>G in PDLI] in patients with
hepatocellular carcinoma.'” The results suggested that
901A>G was significantly correlated with susceptibility
to and prognosis of hepatocellular carcinoma.
Furthermore, recent research by Krawczyk et al investi-
gated the PDLI-promoter polymorphism and PDLI
expression in tumor cells. The results demonstrated
that rs822335 might be a predictor of PDLI1-protein
expression in tumor cells.®® However, there has been
no comprehensive research focusing on the association
between PDLI-gene polymorphisms and prognosis of
patients with NSCLC who have received platinum-
based adjuvant chemotherapy in the Chinese population.

Therefore, the present study was done to investigate
the influence of PDLI-gene polymorphisms on the prog-
nosis and safety of postoperative patients with NSCLC
who have received platinum-based adjuvant chemotherapy
in the real world. Additionally, the influence of poly-
morphisms on PDLI/-mRNA expression in peripheral
blood mononuclear cell (PBMC) specimens was also per-

formed to gain insight on detailed mechanisms.

Methods

Patients

Given that a considerable number of patients with NSCLC
are treated with platinum-based adjuvant treatment clini-
cally, this study was designed as a single-center retrospec-
tive analysis. Patients with NSCLC who had received
surgical resection in the Department of Thoracic Surgery
of the General Hospital of the People’s Liberation Army
from January 2012 to June 2019 were included continu-
ously in this study. Patients who fulfilled the following
eligibility criteria were enrolled: age 18-80 years; Eastern
Cooperative Oncology Group (ECOG) performance score
0-2; normal cardiac function (left ventricular ejection
fraction >50%); normal renal and bone-marrow function
before adjuvant chemotherapy; histological diagnosis of
NSCLC; surgical resection having been performed (from
January 2012 to December 2017, the seventh edition of the
AJCC Cancer Staging Manual was used; from January
2018 to June 2019, the eighth edition was used for TNM
classification); and platinum-based adjuvant treatment
having been administered. Exclusion criteria were with
other tumors or serious diseases; diagnosed with SCLC;
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had not received surgical resection or platinum-based adju-
vant chemotherapy; and adjuvant radiotherapy or adjuvant
chemoradiotherapy after surgical resection having been
administered. Smoking status of the patients was categor-
ized into never-smokers (no) and ever-smokers (yes). A
never-smoker was defined as someone who had smoked
fewer than 100 cigarettes in their life. Ever-smokers com-
prised current (smoking within past 6 months) and former
(cessation at least 6 months prior to study) smokers.?!

A flowchart for this retrospective study is given in
Figure 1. Finally, a total of 289 patients with NSCLC
were included in this study. The primary end point was
disease-free survival (DFS), and the secondary end point
was OS, with analysis of safety and PDLI polymorphisms.
This study was approved by the ethics committee of the
General Hospital of the People’s Liberation Army.
Informed consent was signed by each enrolled patient or

their family members in accordance with the recommenda-

From January 2012 to June 2019, a total of 622 patients with NSCL.C
who received surgical resection were underwent retrospective eligibility
screening

evaluation

v

-

169 patients did not meet the eligibility criteria
* 35 patients were out of age or ECOG criteria
* 47 patients failed for cardiac, renal and bone marrow function

+ 87 patients failed to receive adjuvant chemotherapy
132 patients met the exclusion criteria

37 patients were concomitant with other tumors or serious diseases
* 13 patients were diagnosed with small cell lung cancer
* 82 patients were treated with adjuvant radiotherapy or adjuvant
chemoradiotherapy

o

J

321 patients were included in the study database

* 26 patients failed to obtain the available peripheral
blood specimens
¢ 17 patients failed for the DNA extraction

* 278 patients were available for the suitable DNA specimens and
performed the polymorphism analysis
* 105 patients were available for the matched peripheral blood

mononuclear cells specimens

S

9 PBMC specimens of the

v

patients were not available
* 10 patients failed for the RNA
extraction

278 patients performed the
PD-L1 gene polymorphism
analysis

86 patients performed the PD-L1
gene mRNA expression analysis

Figure | Flowchart of this retrospective study of 289 postoperative patients with NSCLC who had received platinum-based adjuvant chemotherapy.
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tions of the Dclaration of Helsinki. Only in circumstances
that patients had passed away was written informed consent
obtained from family members.

All the 289 patients with NSCLC had been adminis-
tered platinum-based adjuvant chemotherapy 4-6 weeks
after surgery according to their physical status. Patients
had been given cisplatin 75 mg/m* or carboplatin AUC5
combined with pemetrexed 500 mg/m* (non—squamous
cell carcinoma), docetaxel 60-75 mg/m?, or vinorelbine
25-30 mg/m? on the first day and every 21 days as one
course. Adjuvant chemotherapy was given for four courses
or depended on the actual situation of the patient. Adverse
reactions during treatment were evaluated using Common
Terminology Criteria for Adverse Events (CTCAE) 4.03 to
document hematologic and nonhematologic reactions that
might be drug-related.”? Grade >2 adverse reactions of
incidence >10% were recorded and analyzed.

Follow-Up

Each patient was followed up from the administration of
adjuvant chemotherapy. The initial follow-up was per-
formed while the patient was receiving adjuvant che-
motherapy in the hospital, where baseline characteristics,
adverse reactions, and recurrence status could be clearly
obtained through the electronic medical record system.
The subsequent follow-up was performed mainly using
telephone. Patients were followed up every 3 months for
date of recurrence, treatment after recurrence, and death
status. For quality control, when the disease status of the
patient was recurrence or death, it had to be be confirmed
by at least two research colleagues before it could be
confirmed as such. A total of 16 patients were lost to
follow-up during the study (5.54%).

Collection of Peripheral Blood Specimens
and Genotyping for PDLI-Gene

Polymorphisms

Peripheral blood specimens (approximately 4 mL) from each
enrolled patient were collected before adjuvant chemother-
apy and genomic DNA extracted using phenol chloroform

according to the standard operating procedure and stored at
—20°C. With regard to the PDLI gene—polymorphism ana-
lysis, single-nucleotide polymorphisms included in this study
(in the NCBI database) were those with a minor-allele fre-
quency (MAF) >10% in the Chinese population: rs2297136,
1s822336, and rs822337. As shown in Table 1, of the three
polymorphisms analyzed, only rs822336 was significantly
associated with DFS. Therefore, subsequent analysis of this
study was focused on this polymorphism. rs§22336 was
genotyped using restriction fragment-length polymorphism
polymerase chain reaction (PCR). The PCR product of this
polymorphism was amplified, with forward primer 5'-C
TGTTTTTCAATCTCCGGGTA—3' and reverse primer 5'-T
GAAAGCAGTGTTCAGGGTCT-3". The product of PCR
was 228 bp, and 2 pL PCR products was digested using the
restriction enzyme Apal (Thermo Fisher Scientific, Waltham,
MA, USA). The genotype status of the polymorphism
was determined by the size of the PCR bands: GG genotype
— one 228 bp band; GC genotype — one 228 bp band, one
163 bp band, and one 65 bp band; and CC genotype — one
163 bp band and one 65 bp band.

Collection of Peripheral Blood
Mononuclear Cells and Analysis of PDLI-
mRNA Expression

PBMC specimens were collected from 105 randomly
of the NSCLC patients
However, nine PBMC specimens were not available and

selected samples initially.
ten patients failed for RNA extraction. Finally, 86 patient
samples were available for further analysis and preserved
in liquid nitrogen. Total RNA samples were extracted
using Trizol reagents (Takara Biotechnology, Dalian,
China) according to the manufacturer’s instructions and
stored at —80°C for mRNA-expression analysis. A total of
500 ng RNA extracted from the PBMC specimens was
used as the templates for reverse-transcription PCR to
prepare the first stand of cDNA with a PrimeScript RT
reagent kit (Bao Biological Engineering). Relative quanti-
tative analysis of PDL/-mRNA expression was carried out
using a LightCycler 480 (Roche, Shanghai, China) using

Table | Preliminary analysis of genotype status of the three polymorphisms and DFS

Location MAF Median DFS P
rs2297136 (A>G) Downstream region 0.21 3.2 vs 3.6 (AA vs AG/GG) 0.511
rs822337 (T>A) Upstream region 0.27 3.3 vs 3.5 (TT vs TA/AA) 0.432
rs822336 (G>C) Upstream region 0.21 2.8 vs 4.1 (GG vs GC/CC) 0.010

Abbreviations: MAF, minor-allele frequency; DFS, disease-free survival.
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an SYBR Premix EX Taq system (Bao Biological
Engineering). The forward primer of PDLI was 5'-T
TCAATGTGACCAGCACACTGAG-3', and the reverse
5'-TTTTCACATCCATCATTCTCCCT-3'".
The amplification system was comprised of a 20 puL con-
taining 10 pL SYBR Premix EX Taq, 0.2 pL of each
primer (20 uM), 7.6 uL double-distilled water and 2 pL
cDNA. PDLI-mRNA expression was indicated by com-
parative Ct (2**“") with GAPDH-mRNA expression as an
endogenous control.

primer was

Statistical Analysis

All data in this study were analyzed using SPSS version 25.0.
With regard to genotype status of polymorphisms, the Hardy—
Weinberg equilibrium test was used for the rs822336 geno-
types using y”. The significance of proportion variables was
also tested using y’. Analysis between continuous variables
and rs822336-genotype status was assessed with the Mann—
Whitney U nonparametric test (between the two groups).
Kaplan—Meier curves were drawn using Stata 14.0 to compare
differences in DFS and OS according to genotype status, and
survival differences were compared using log-rank testing.
DFS was defined as the period from the initiation of adjuvant
chemotherapy treatment to the date of recurrence or death
from any cause, whichever occurred first. OS was defined as
the interval between the initiation of adjuvant chemotherapy
and death from any cause. For those without recurrence or
death by the end of follow-up, survival end points were
censored at the date of last follow-up.** A Cox proportional-
hazard model was constructed for OS in multivariate analysis.
Backward selection was used to adjust potential confounding
covariate. P<0.05 was considered statistically significant.

Results

Baseline Characteristics of Patients with
NSCLC and Genotype Results of
rs822336 Polymorphism

Baseline characteristics of the 289 patients with NSCLC are
shown in Table 2. The median age was 61 years old (range:
28-80 years old). A total of 205 patients were male
(70.93%). An ECOG 0 score was observed in 191 patients
(66.09%). Ever-smokers numbered 194 patients, (67.13%),
adenocarcinoma was reported in 153 (52.94%), squamous-
cell carcinoma observed in 81 (28.03%), large-cell carci-
noma in 32 patients (11.07%), and other histological types
in 23 (7.96%). Regarding pathological staging, stages II and
IIIA were confirmed in 179 and 110 patients, respectively.

Positive gene mutations were noted in 109 cases (37.72%),
negative gene mutations in 96 (33.22%), and 84 patients
(29.06%) had not had gene-mutation status recorded . In
terms of surgical resection type, lobectomy was observed in
248 cases (85.81%) and pneumonectomy in 41 (14.19%).
Cisplatin-based adjuvant chemotherapy was reported in 205
patients (70.93%) and carboplatin-based adjuvant che-
motherapy in 84 (29.07%). Patients on pemetrexed, doce-
taxel, and vinorelbine regimens numbered 156, 75, and 58,
respectively. With regard to adjuvant chemotherapy, the
median duration was three courses (range one to five).

Of the PDLI polymorphisms analyzed, only rs822336
was of clinical significance. The prevalence of rs822336
among patients with NSCLC was: GG genotype, 179 cases
(61.94%); GC genotype, 96 cases (33.22%); and CC gen-
otype, 14 cases (4.84%). The MAF was 0.21, and the
distribution of the three genotypes was in accordance
with the Hardy—Weinberg equilibrium (P=0.807). GC
and CC genotypes were merged in subsequent analysis.
As shown in Table 2, baseline characteristics of the
patients according to GG and GC/CC genotypes were
comparable and well balanced.

Prognosis of the 289 Patients with
NSCLC Who Received Platinum-Based
Adjuvant Chemotherapy and Analysis of
PDLI-Gene Polymorphism

This study was designed as retrospective research. A total
of 289 patients with NSCLC were continuously included
and analyzed. The last follow-up was in December 2019.
Median follow-up total follow-up was 4.5 years (range
0.3-6.5 years). All of the 289 patients were available for
prognosis evaluation. As illustrated in Figure 2, median
DFS was 3.3 years (95% CI 2.85-3.75 years). With regard
to polymorphism analysis, as shown in Figure 3, median
DFS of those with GG and GC/CC rs822336 genotypes
was 2.8 and 4.1 years, respectively, which was statistically
significant (y*=5.52, P=0.01).

Additionally, given that the follow-up period was long
enough, OS was evaluated as well. Median OS was 4.9
years (95% CI 4.33-5.47 years), as illustrated in Figure 2.
Regarding polymorphism analysis, as shown in Figure 4,
median OS of patients with GG and GC/CC rs822336
genotypes was 4.1 and 5.4 years, respectively, which was
statistically significant (y*=6.86, P=0.008). Furthermore, in
order to adjust for confounding factors, a multivariable Cox
regression model was constructed including baseline
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Table 2 Baseline characteristics of the 289 patients with NSCLC according to rs822336-genotype status

Total rs822336 Genotype Status P
(n=289, %)
GG (n=179) GC/CC (n=110)
Age (years), median (range) 61 (28-80) 61 (28-80) 61 (30-79) 0616
Sex
Male 205 (70.93) 128 (71.51) 77 (70.00) 0.784
Female 84 (29.07) 51 (28.49) 33 (30.00)
ECOG score
0 191 (66.09) 118 (65.92) 73 (66.36) 0.939
1-2 98 (33.91) 61 (34.08) 37 (33.64)
Smoking status
Yes 194 (67.13) 120 (67.04) 74 (67.27) 0.967
No 95 (32.87) 59 (32.96) 36 (32.73)
Histology
Adenocarcinoma 153 (52.94) 95 (53.07) 58 (52.73) 0.954
Squamous-cell carcinoma 81 (28.03) 50 (27.93) 31 (28.18)
Large-cell carcinoma 32 (11.07) 20 (11.17) 12 (10.91)
Other 23 (7.96) 14 (7.82) 9 (8.18)
Pathological staging
] 179 (61.94) 111 (62.01) 68 (61.82) 0.974
1A 110 (38.06) 68 (37.99) 42 (38.18)
Gene-mutation status®
Positive 109 (37.72) 68 (37.99) 41 (37.27) 0.963
Negative 96 (33.22) 60 (33.52) 36 (32.73)
NA 84 (29.06) 51 (28.49) 33 (30.00)
Surgical resection type
Lobectomy 248 (85.81) 154 (86.03) 94 (85.45) 0.891
Pneumonectomy 41 (14.19) 25 (13.97) 16 (14.55)
Adjuvant chemotherapy
Cisplatin-based 205 (70.93) 127 (70.95) 78 (70.91) 0.994
Carboplatin-based 84 (29.07) 52 (29.05) 32 (29.09)
Adjuvant chemotherapy
Platinum—pemetrexed 156 (53.98) 97 (54.19) 59 (53.64) 0.959
Platinum—docetaxel 75 (25.95) 47 (26.26) 28 (25.45)
Platinum—vinorelbine 58 (20.07) 35 (19.55) 23 (20.91)
Courses of adjuvant 3 (1-5) 3 (1-5) 3 (1-5) 0.531
chemotherapy,
median (range)

Note: *Represents mutation genes, including EGFR mutation, ALK fusion, and ROS/ rearrangement.

Abbreviation: ECOG, Eastern Cooperative Oncology Group.

characteristics that might have impactd OS and DFS.
Multivariate-analysis results are shown in Table 3. After
other baseline-characteristic adjustment, a statistically sig-
nificant difference was observed for the influence of
PDLI™%%33%¢ on OS and DFS, which suggested that this
polymorphism was an independent factor for OS (OR 0.76,
P=0.015) and DFS (OR 0.81, P=0.035). Furthermore, as

illustrated in Table 3, after adjusted in the Cox regression
model, age (OR 1.44, P=0.011), sex (OR 0.76, P=0.027),
ECOG score (OR 1.76, P=0.008), pathological staging (OR
2.25, P=0.004), and courses of adjuvant chemotherapy (OR
0.68, P=0.021) were also independent factors for OS.
Additionally, age (OR 1.31, P=0.023), ECOG score (OR
1.55, P=0.014), pathological staging (OR 2.20, P=0.008),
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Figure 2 Disease-free survival and overall survival of the 289 patients with NSCLC who had received platinum-based adjuvant chemotherapy.
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Figure 3 Disease-free survival of the 289 patients with NSCLC who had received platinum-based adjuvant chemotherapy according to PDL

and courses of adjuvant chemotherapy (OR 0.56, P=0.011)
were also independent factors for DFS.

Association Analysis Between PDL/
—1813G>C Polymorphism and Grade 22

Adverse Reactions of Incidence 210%

Adverse reactions were evaluated in this study as well. Grade
>2 adverse reactions of incidence >10% were recorded in the
analysis. As illustrated in Table 4, the incidence of neutrope-
nia, thrombocytopenia, and anemia in adverse hematologic
reactions in the 289 patients with NSCLC who received
platinum-based adjuvant chemotherapy after surgery were
34.26%, 23.18%, and 19.03%, respectively. Incidence of

T T 1

4 6 8
DFS (Years)

49 13 0

59 10 0

17822336 _genotype status.
nausea and vomiting, fatigue, AST/ALT elevation, constipa-
tion, and diarrhea with nonhematologic reactions in the was
25.61%, 19.72%, 14.19%, 12.46%, and and 10.38%, respec-
tively. On PDLI™%*?*¢ analysis, as shown in Table 4, no
statistically significant difference was observed in incidence
of the grade >2 adverse reactions according to rs822336-
genotype status (P>0.05).

Correlation Between rs822336

Polymorphism and PDL/-mRNA Expression
PBMC specimens were collected from 105 randomly selected
and matched subjects initially. Prevalence of 1s822336 poly-
morphism among the 86 PBMC specimens was: GG
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Figure 4 The overall survival of the 289 patients with NSCLC who received platinum-based adjuvant chemotherapy according to PDLI™®%233¢ genotype status.

genotype, 53 cases (61.63%); GC genotype, 29 cases
(33.72%); andCC genotype,four cases (4.65%), with MAF
of 0.22. Distribution of the three genotypes was in accordance
with the Hardy—Weinberg equilibrium (P=0.989) and compar-
able to the 289 patients with NSCLC. Similarly, CC and GC
genotypes were merged. As illustrated in Figure 5, the GG
genotype showed higher relative expression of PDLI mRNA
in PBMC specimens compared with the GC/CC genotype
(3.705+0.613 vs 2.650+0.701), which was statistically signifi-
cant (P<0.001).

Discussion

Our retrospective study provided real-world evidence on
the prognosis and safety of platinum-based adjuvant che-
motherapy in treatment of patients with NSCLC who had
undergone surgical resection. Polymorphism analysis indi-
cated that patients with the GG genotype had worse DFS
and OS. Additionally, mRNA-expression analysis sug-
gested mRNA-expression levels of PDLI were signifi-
cantly different according to rs822336-genotype status.
The prognosis of patients with NSCLC who received
platinum-based adjuvant chemotherapy might be influ-
enced by PDLI rs822336 polymorphism through mediat-
ing the PDLI-mRNA expression.

Although our study was designed as a retrospective
analysis, prognosis of patients was evaluated as well.
Median DFS of the 289 NSCLC patients was 3.3 years,
and median OS was 4.9 years. From an objective view, the
median DFS in our study was inferior to the cisplatin-
based adjuvant-chemotherapy Phase III clinical trial

initiated by the international lung cancer assistive trials
team among resectable NSCLC patients, which found
median DFS of 3.8 years.”* The reason underlying this
might be the retrospective design of our study: manage-
ment of patients was insufficient compared with the phase
[T clinical trial, which was proved in accordance with
another retrospective study.”> Furthermore, patients with
ECOG 2 scores were also included in our study, in contrast
to the phase III clinical trial, where these patients were
excluded. To the best of our knowledge, the influence of
ECOG score on the prognosis of patients was confirmed in
a previous study, which suggested that the higher the
score, the worse the prognosis.”® Results of the Cox
regression analysis in our study indicated that patients
with ECOG 1-2 scores were associated with worse DFS.
On the other hand, in view of the poor adherence to drug
administration among patients with NSCLC in the real
world, the median course of adjuvant chemotherapy in
our study was three (range one to five), and the insufficient
adjuvant chemotherapy failed to reduce the recurrence risk
of patients with NSCLC, in accordance with proved a
previous study.?’ Interestingly, median OS in our study
was relatively longer than that of the phase III clinical
trial (4.9 years vs 4.1 years). We speculated that the reason
might be the recent approval of immunotherapy and tar-
geted drugs. Patients have more opportunities to receive
these regimens when relapsed, thus prolonging OS
significantly.”® Additionally, the influence of age, sex,
ECOG score, and pathological stage on OS were statisti-

cally significant and consistent with a previous study.?
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Table 3 Multivariate Cox regression analysis for OS and DFS
according to baseline characteristics and rs822336-polymorph-

ism status

End points OR (95% CI) df [ P

OS | Age: 261 vs <61 years 1.44 (1.09-1.97) | 0.011
Sex: female vs male 0.76 (0.56-0.96) | 0.027
ECOG score: 1-2 vs 0 1.76 (1.11-2.41) | 0.008
Pathological staging: llIA vs Il 2.25 (1.51-2.99) | 0.004
Courses of adjuvant 0.68 (0.41-0.92) | 0.021
chemotherapy: 23 vs <3
PDL 7822336 status: GC/CC vs | 0.76 (0.33-0.83) I | o00I5
GG

DFS | Age: 261 vs <6l years 1.31 (1.03-1.78) | 0.023
ECOG score: |-2 vs 0 1.55 (1.08-2.12) | 0.014
Pathological staging: llIA vs Il 2.20 (1.53-2.86) | 0.008
Courses of adjuvant 0.56 (0.29-0.84) | 0.011
chemotherapy: 23 vs <3
PDL 7822336 starus: GC/CC vs | 0.81 (0.39-0.95) I ] 0035

GG

Abbreviations: ECOG, Eastern Cooperative Oncology Group.

NSCLC heterogeneous malignant tumors show the
highest morbidity and mortality. Recent years have wit-
nessed the in-depth progress of targeted therapies and
immunotherapy, making advanced NSCLC enter the che-
motherapy-free stage.>* However, platinum-based adjuvant
chemotherapy still plays an important therapeutic role in
early-stage NSCLC. Although bevacizumab and EGFR tyr-
osine-kinase inhibitors have been explored in adjuvant ther-
apy, the results have been negative. Trials of adjuvant
therapyfor NSCLC with immunocheckpoint inhibitors are
ongoing and the results not yet published.®' Therefore, the
exploration of biomarkers for the prognosis of platinum-

based adjuvant chemotherapy is necessary. Recently, sev-
eral pharmacogenomic studies on patients with NSCLC
who have received platinum-based treatment were reported:
the impact of GLUT3-gene polymorphism on survival of
patients with NSCLC after surgical resection was reported
in 2019.% ERCC5-gene polymorphism and susceptibility to
lung cancer and its effect on the prognosis of patients who
have received platinum-based chemotherapy has been
investigated.>® Also, a study reported in 2018 was on the
polymorphism and expression of ATP7B transporter gene
relating to efficacy in patients with NSCLC who had
received platinum-based chemotherapy.®® These results
suggest that gene polymorphisms are independent factors
in the prognosis of patients with NSCLC treated with pla-
tinum-based therapy.

To our knowledge, our study iss the first to focus on the
association between prognosis of patients with NSCLC who
have received platinum-based adjuvant chemotherapy and
the PDL I-gene polymorphism in a Chinese population. The
MATF of the 1s822336 polymorphism was 0.21, consistent
with the mutation frequency among the Chinese population
in the NCBI database. However, MAF results in a
Caucasian population have demonstrated that genotype-dis-
tribution frequency of the polymorphism showed large
racial difference and that CC genotype was the main allele
in a Caucasian population: MAF of the polymorphism was
close to 0.5.%° Regarding prognosis analysis, our study was
similar to previous research initiated by Wu et al.*> A total
of 728 patients with gastric cancer who had undergone
surgical resection were included and PD/ and PDLI poly-
morphisms analyzed. The results indicated that rs822336
and rs2297136 polymorphisms in PDLI were of clinical

Table 4 Association analysis Between PDLI™8%2%3¢ polymorphism and grade =2 adverse reactions of incidence 210%
Total rs822336 Genotype Status P
(n=289, %)
GG (n=179) GC/CC (n=110)
Adverse hematologic reactions
Neutropenia 99 (34.26) 61 (34.08) 38 (34.55) 0.935
Thrombocytopenia 67 (23.18) 41 (22.91) 26 (23.64) 0.886
Anemia 55 (19.03) 34 (18.99) 20 (19.09) 0.984
Adverse nonhematologic reactions
Nausea and vomiting 74 (25.61) 46 (25.70) 28 (25.45) 0.963
Fatigue 57 (19.72) 36 (20.11) 21 (19.09) 0.832
AST/ALT elevation 41 (14.19) 25 (13.97) 16 (14.55) 0.891
Constipation 36 (12.46) 22 (12.29) 14 (12.73) 0913
Diarrhea 30 (10.38) 18 (10.06) 12 (10.91) 0.817
Abbreviations: AST, aspartate transaminase; ALT, alanine aminotransferase.
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significance and that the CC genotype of rs822336 was
correlated with superior prognosis, consistent with the
results in our study.*®> Furthermore, aYeo et al included
cancer-tissue samples from 147 patients with NSCLC
who had undergone surgical resection.>® The results indi-
cated that higher PDLI expression was associated
with worse prognosis, consistent with our study to some
extent. Interestingly Lee et al included 379 patients with
NSCLC treated with first-line paclitaxel—cisplatin che-
motherapy and investigated whether polymorphism of
genes involved in PDL could predict the clinical outcomes
of the patients.>” The results demonstrated that rs2297136
and rs4143815 were significantly associated with clinical
outcomes after chemotherapy. The design of the research
was consistent with that of our study. However, the poly-
morphism rs2297136 in our study showed no significant
association with clinical outcomes, which might be attrib-
uted to the heterogeneity of the patients enrolled.
Additionally, Takashi Nomizo et al explored the clinical
impact of polymorphisms in PDL! inn response to nivolu-
mab in 50 patients with advanced NSCLC.*® Their esults
suggested that rs2282055 and rs4143815 polymorphisms of
PDLI might be biomarkers for nivolumab efficacy. Both
these studies demonstrated that polymorphisms of PDLI

might be of clinical significance for patients with NSCLC
who have been treated with chemotherapy or immuno
checkpoint inhibitors.

PDLI is a hot-spot gene in immunotherapy at present,
and numerous clinical trials have show that the expression
level of PDLI can predict the efficacy of PD1/PDL/
inhibitors.?” However, the relationship between the expres-
sion level of PDLI and prognosis of patients with NSCLC
who have received conventional platinum-based che-
motherapy is still controversial.*® Our study preliminarily
indicated that high PDL/-mRNA expression might confer a
worse prognosis when patients have received platinum-
based adjuvant chemotherapy, in line with the previous
studies.*'**> We speculated that PDLI not only participated
in the regulation of tumor immunity, but also played a role
in tumorigenesis, growth, and metastasis.*> A previous
study had shown that high PDLI expression in skin accel-
erated inflammation-associated carcinogenesis in a methyl-
cholanthrene-induced model of squamous-cell carcinoma
and induced epithelial-mesenchymal transition features in
tumors, indicating that PDL] facilitate tumorigenesis and
epithelial-mesenchymal transition. In consequence, high
expression of PDLI might be associated with worse
prognosis.** However, a study has also indicated that
patients with high expression of PDLI demonstrated a
better prognosis.*> These results might be related to the
heterogeneity of the patients enrolled. Briefly, further in-
depth clinical trials are needed.

From an objective view, limitations inevitably existed
in our study. Firstly, this was a retrospective analysis, and
some bias could not be avoided. Secondly, wefailed to
investigate more detailed mechanisms in PDL1-protein
expression,and the sample size was small for a real-
world study. However, the prognosis significance of the
polymorphism was fully evaluated and PDL/-mRNA
expression performed in our study to try to interpret in-
depth mechanisms. Additionally, PDL] genotyping might
be a low-cost auxiliary-chemotherapy prognostic method
for patients with NSCLC, as a previous study suggested
that polymorphism genotyping was a low-cost lung ade-
nocarcinoma—screening tool in developing countries.*®
Therefore, we believe our study is of clinical significance
in prognoses of patients with NSCLC who have been
treated with platinum-based adjuvant chemotherapy.

Abbreviations
NSCLC, non—small cell lung cancer; PDLI, programmed
death-ligand 1; PBMCs, peripheral blood mononuclear
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cells; ECOG, Eastern Cooperative Oncology Group;
AJCC, American Joint Committee on Cancer; CTCAE,
Common Terminology Criteria for Adverse Events; CI,
confidence interval; df, degrees of freedom; AST, aspartate
transaminase; ALT, alanine aminotransferase.
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