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Purpose The aim of our study was to investigate the value of baseline and preoperative neutrophil-to-lymphocyte ratio (NLR) in pre-
dicting the pathological response and disease-free survival (DFS) of neoadjuvant chemotherapy alone or combined with programmed
cell death-1 (PD-1) checkpoint inhibitors in patients with resectable non-small cell lung cancer (NSCLC).

Materials and Methods Resectable NSCLC patients who underwent neoadjuvant chemotherapy alone or combined with PD-1
checkpoint inhibitors between January 2018 and January 2020 were included. Peripheral venous blood samples of the patients were
collected within 3 days prior to the first neoadjuvant treatment and within 3 days prior to surgery.

Results A total of 79 patients in neoadjuvant chemotherapy combined with PD-1 checkpoint inhibitors group and 89 patients in
neoadjuvant chemotherapy alone group were included. Thirty-five point four percent of the patients achieved pathological complete
response (pCR) in neoadjuvant chemotherapy combined with PD-1 checkpoint inhibitors group, whereas only 9.0% reached pCR in
the group of neoadjuvant chemotherapy. High NLR level were correlated with poor pathological response and DFS in neoadjuvant
chemotherapy or combined with PD-1 checkpoint inhibitors group. Multivariate analysis revealed that baseline NLR could indepen-
dently predict pathological response and DFS in the neoadjuvant chemotherapy combined with PD-1 checkpoint inhibitors group.

Conclusion High NLR level were correlated with poor pathological response and shorter DFS in patients with NSCLC undergoing
neoadjuvant chemotherapy or combined with PD-1 checkpoint inhibitors. Meanwhile, baseline NLR could independently predict
response to pathological response and DFS, revealing its potential as a screening tool in NSCLC patients who received neoadjuvant
chemotherapy combined with PD-1 checkpoint inhibitors.

Key words Non-small cell lung neoplasm, Neutrophil-lymphocyte ratio, PD-1 checkpoint inhibitors, Neoadjuvant chemotherapy,
Pathological response

Introduction

Global cancer statistics showed that lung cancer is the
leading cause of cancer death [1]. Non-small cell lung cancer
(NSCLC) accounts for 85% of all lung cancer, mainly consist-
ing of adenocarcinoma and squamous cell carcinoma [2].
The emergence of immune checkpoint blockade targeting
programmed cell death-1/programmed cell death ligand-1
(PD-1/PD-L1) has revolutionized the treatment of NSCLC.
These drugs unleash antitumor immunity, resulting in
tumor regression and improved survival in some patients
with advanced NSCLC [3,4]. Combining anti-PD-1/PD-L1
with chemotherapy in metastatic NSCLC has also shown a
survival advantage over chemotherapy alone, regardless of
the level of PD-L1 expression or tumor mutation burden [5,6].

It has been hypothesized that neoadjuvant immunotherapy
for early-stage NSCLC has the advantage of maximizing
T-cell activation using the primary tumor as an antigen
source, thereby systemically eliminating micro-metastases
[7]. Using immune checkpoint inhibitors as neoadjuvant
treatment could be superior to using them as adjuvant treat-
ment since they could release neoantigens from dying tumor
cells and stimulate the priming and expansion of neoanti-
gen-specific T cells in the tumor before surgical resection [8].
A trial of neoadjuvant ipilimumab combined with chemo-
therapy showed that 58% of patients with NSCLC had an
objective response [9].

There is a pressing need to find easy-to-use, reliable, and
inexpensive biomarkers to identify NSCLC patients who may
respond to neoadjuvant anti-PD-1 antibody. Cancer-related
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inflammation is a critical determinant of disease progression
and survival in most cancers [10]. Hematologic parameters
neutrophil-to-lymphocyte ratio (NLR) that may reflect the
balance between inflammation and immune response, has
been shown to be useful for predicting the prognosis of
patients with advanced NSCLC after immunotherapy [11,12].

The predictive value of NLR has not been evaluated in
patients with NSCLC after neoadjuvant chemotherapy com-
bined with immunotherapy, the aim of our study was to
investigate the baseline and preoperative hematologic para-
meter NLR to predict the pathological response and disease-
free survival (DFS) of NSCLC patients receiving neoadjuvant
chemotherapy combined with immunotherapy compared
with neoadjuvant chemotherapy alone.

Materials and Methods

1. Patients

A total of 79 resectable NSCLC patients (II and IIIA stage)
receiving surgery after neoadjuvant chemotherapy com-
bined with PD-1 checkpoint inhibitors and 89 patients recei-
ving surgery after neoadjuvant chemotherapy alone were
enrolled in Tianjin cancer Hospital (Tianjin, China) from
January 2018 to January 2020. The inclusion criteria were as
follows: (1) patients with NSCLC confirmed by bronchos-
copy biopsy or computed tomography (CT) guided punc-
ture biopsy; (2) the preoperative staging was done with
contrast-enhanced CT or positron emission tomography; (3)
neoadjuvant chemotherapy combined with PD-1 checkpoint
inhibitors (nivolumab, camrelizumab, or tislelizumab) or
neoadjuvant chemotherapy alone were applied for at least
two cycles before surgery; (4) peripheral blood was collected
before neoadjuvant therapy initiation and surgery, respec-
tively. The following data were collected from the medical
records: age, sex, smoking history, histology, neoadjuvant
therapy number of cycles, tumor size at baseline, and path-
ological response. The rate of major pathologic response
(MPR; residual viable tumor in NSCLC < 10%), pathologi-
cal complete response (pCR; absence of any viable invasive
tumor in the lung tissue and lymph node) and DFS which
was defined by the symptom-, metastasis-, and recurrence-
free survival time of patients after treatment were well calcu-
lated. The cutoff date was June 31, 2021.

2. Specimen collection

Peripheral venous blood samples of the patients were
collected within 3 days prior to the first neoadjuvant treat-
ment and within 3 days prior to surgery. Total white blood
cell count (WBC), absolute neutrophil count (ANC), platelet
count (PLT), absolute lymphocyte count (ALC), and tumor
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markers (carcinoembryonic antigen [CEA], squamous cell
carcinoma antigen [SCC], and total prostate specific antigen
[TPSA]) were collected. NLR was defined as the ratio of ANC
to ALC. The upper limit of normal value is 5 pg/L for CEA,
1.5 ug/L for SCC, and 80 U/L for TPSA, respectively. Based
on the reference range, the baseline levels of serum tumor
markers CEA, SCC, and TPSA were categorized into normal
and high.

3. Statistical analysis

Categorical variables were summarized as frequencies
and percentages and analyzed by using the chi-square test
or Fisher’s exact test. Continuous variables were analyzed
by using Mann-Whitney U test for skewed distributed vari-
ables. The receiver operating characteristic (ROC) curve was
plotted to determine the optimal cutoff values of baseline
and preoperative NLR. The univariate and multivariate
logistic regression analyses were performed to identify the
independent predictors for pathological responses of neo-
adjuvant chemotherapy combined with PD-1 checkpoint
inhibitors and neoadjuvant chemotherapy alone by using
a forward stepwise procedure. The Kaplan-Meier method
was used to estimate the probability of DFS, and the log-
rank test was used to investigate the significance of differ-
ences between different NLR groups. The prognostic values
of each variable were evaluated with univariate cox propor-
tional hazard regression analyses. Multivariate analysis for
DFS was performed using the variables that were signifi-
cant on univariate analysis. The p-value less than 0.05 was
considered statistically significant. SPSS ver. 24 (IBM Corp.,
Armonk, NY) was used for statistical analysis.

Results

1. Baseline clinical characteristics of patients

The main clinical characteristics of participants were
presented in Table 1. The neoadjuvant chemotherapy com-
bined with PD-1 checkpoint inhibitors group had 79 NSCLC
patients (79.7% were smokers or ex-smokers), whose median
age was 61 years old (range, 40 to 77 years), including 63 men
(79.7%) and 16 women (20.3%). The squamous cell carcino-
mas, adenocarcinoma, and large cell carcinoma accounted
for 55.7%, 26.6%, and 17.7% of these patients, respectively.
The postoperative pathological results that there were 21
patients (26.6%) who had lymph node metastasis. Before
surgery, all patients had received two or more cycles of neo-
adjuvant chemotherapy combined with PD-1 checkpoint
inhibitors treatment: 39 (49.4%) cases had received two
cycles of neoadjuvant treatment, 30 (38.0%) had received
three cycles, and 10 (12.6%) had received four cycles.
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Table 1. The correlation between pathological response and clinical-pathological variables in the two different treatment groups

Neoadjuvant chemotherapy combined

with immunotherapy group

Neoadjuvant chemotherapy group

Characteristic N = RN =
(II:=28) (01:1:;) 1 Total  p-value (II’1=8) 3:;51) Total  p-value
Sex
Male 25 38 63(79.7)  0.118 6 67 73(82.0) 0.593
Female 3 13 16 (20.3) 2 14 16 (18.0)
Age (yr)
<6l 9 22 31(39.2) 0.338 4 40 44 (49.4) 0973
>61 19 29 48 (60.8) 4 41 45 (50.6)
Smoking history
Smoker or ex-smoker 23 40 63(79.7)  0.695 8 69 77 (86.5)  0.262
Never smoker 5 11 16 (20.3) 0 11 11 (12.4)
Histology
Squamous cell carcinomas 19 25 44 (55.7)  0.061 5 49 54 (60.7)  0.462
Adenocarcinoma 3 18 21 (26.6) 2 28 30 (33.7)
Large cell carcinoma 6 8 14 (17.7) 1 4 5(5.6)
Neoadjuvant therapy number of cycles
2 11 28 39(49.4)  0.095 6 52 58 (65.2)  0.857
3 15 15 30 (38.0) 1 19 20 (22.5)
4 2 8 10 (12.6) 1 10 11 (12.4)
N stage
NO 27 31 58(73.4)  0.003 7 44 51(57.3)  0.070
N1-2 1 20 5 (26.6) 1 37 38 (42.7)
Baseline CEA
Normal 18 23 41(56.9)  0.029 5 48 53(59.6)  0.859
High 6 25 31(43.1) 3 33 36 (40.4)
Baseline SCC
Normal 13 32 45(62.5)  0.302 5 52 57 (64.0)  0.920
High 11 16 27 (37.5) 3 29 32 (36.0)
Baseline TPSA
Normal 13 26 39(59.1)  0.539 5 44 49 (55.1)  0.657
High 11 16 27 (40.9) 3 37 40 (44.9)

CEA, carcinoembryonic antigen; pCR, pathological complete response; SCC, squamous cell carcinoma antigen; TPSA, total prostate spe-

cific antigen.

The neoadjuvant chemotherapy alone group had 89
NSCLC patients (86.5% were smokers or ex-smokers), inclu-
ding 73 men (82.0%) and 16 women (18.0%). The squamous
cell carcinomas, adenocarcinoma, and large cell carcinoma
accounted for 60.7%, 33.7%, and 5.6% of these patients, res-
pectively. There were 38 patients (42.7%) who had pathologi-
cal lymph node metastasis.

2. Cutoff determination of baseline and preoperative NLR

The optimum cutoff values for baseline and preopera-
tive NLR were determined by ROC analysis, respectively. In
neoadjuvant chemotherapy combined with PD-1 checkpoint
inhibitors group, the cutoff point of baseline and preopera-

tive NLR for predicting pCR were 1.96 (area under the curve
[AUC], 0.679; sensitivity, 0.860; specificity, 0.500) and 1.89
(AUC, 0.657; sensitivity, 0.600; specificity, 0.750). The cutoff
point of baseline NLR for predicting MPR was 2.05 (AUC,
0.664; sensitivity, 0.829; specificity, 0.500) and preoperative
NLR for predicting MPR was 1.93 (AUC, 0.594; sensitivity,
0.575, specificity, 0.684). In neoadjuvant chemotherapy alone
group, the cutoff point of baseline and preoperative NLR for
predicting pCR were 1.01 (AUC, 0.433; sensitivity, 0.97; speci-
ficity, 0.25) and 1.43 (AUC, 0.516; sensitivity, 0.61; specificity,
0.63). The cutoff point of baseline NLR for predicting MPR
was 1.01 (AUC, 0.422; sensitivity, 0.968; specificity, 0.154) and
preoperative NLR for predicting MPR was 1.43 (AUC, 0.615;
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Fig. 1. Receiver operating characteristic curve identified the cutoff point of neutrophil-to-lymphocyte ratio (NLR). (A) Baseline and pre-
operative NLR for predicting pathological complete response (pCR) were 1.96 (area under the curve [AUC], 0.679; sensitivity, 0.86; speci-
ficity, 0.50] and 1.89 (AUC, 0.657; sensitivity, 0.60; specificity, 0.75) in neoadjuvant chemotherapy combined with immunotherapy group.
(B) Baseline and preoperative NLR for predicting major pathologic response (MPR) were 2.05 (AUC, 0.664; sensitivity, 0.829; specificity,
0.500) and 1.93 (AUC, 0.594; sensitivity, 0.575; specificity, 0.684) in neoadjuvant chemotherapy combined with immunotherapy group. (C)
Baseline and preoperative NLR for predicting pCR were 1.01 (AUC, 0.433; sensitivity, 0.97; specificity, 0.25) and 1.43 (AUC, 0.516; sensitiv-
ity, 0.61; specificity, 0.63) in neoadjuvant chemotherapy alone group. (D) Preoperative NLR for predicting MPR were 1.01 (AUC, 0.422;
sensitivity, 0.968; specificity, 0.154) and 1.43 (AUC, 0.615; sensitivity, 0.694; specificity, 0.615) in neoadjuvant chemotherapy alone group.

sensitivity, 0.694; specificity, 0.615) (Fig. 1). Patients were
then divided into low and high NLR groups according to the
cutoff values.

3. Correlations between baseline and preoperative hema-
tological parameters and pathological response of neoad-
juvant treatment

In neoadjuvant chemotherapy combined with PD-1 check-
point inhibitors group, 48.1% (n=38) and 35.4% (n=28) of the
patients reached MPR and pCR. While in the group of neoad-
juvant chemotherapy alone group, the MPR and pCR were
only 14.6% and 9.0%, respectively. The patients were divided
into two groups: the group that achieved pCR after neoad-
juvant therapy and the group that did not achieve pCR. The
clinicopathological characteristics and hematological param-
eters between patients showing pCR and those not showing
PCR were compared in Tables 1 and 2, respectively.
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In neoadjuvant chemotherapy combined with PD-1 check-
point inhibitors group, higher baseline and preoperative
WBC, neutrophils, NLR, and higher preoperative PLT were
observed in the non-pCR group than pCR group. However,
in neoadjuvant chemotherapy alone group, there were no
significant differences in these hematological parameters
between the non-pCR and pCR group (Table 2).

Then we assessed the correlations between NLR and MPR
and found that higher baseline NLR was observed in the
non-MPR groups in neoadjuvant chemotherapy combined
with PD-1 checkpoint inhibitors group. What's more, there
were no significant differences between NLR and MPR in
neoadjuvant chemotherapy alone group (Fig. 2). Fig. 2
showed the correlations between NLR and pathological res-
ponses.

Univariate logistic regression analysis (Table 3) showed
that histology, lymph node metastasis or not, baseline CEA,
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Fig. 2. The correlations between baseline and preoperative neutrophil-to-lymphocyte ratio (NLR) and pathological responses. (A-D)
Neoadjuvant chemotherapy combined with programmed death-1 (PD-1) checkpoint inhibitors group. (A) The difference of baseline NLR
between pathological complete response (pCR; meantstandard deviation, 2.39+1.19) and non-pCR (3.60+2.27) patients (p=0.009). (B)
The difference of preoperative NLR between pCR (2.33+3.84) and non-pCR (2.32+1.30) patients (p=0.022). (C) The difference of base-
line NLR between major pathologic response (MPR; 2.76+2.15) and non-MPR (3.55+1.86) patients (p=0.012). (D) The difference of preop-
erative NLR between MPR (2.35+3.33) and non-MPR (2.30+1.33) patients (p=0.154). (E-H) Neoadjuvant chemotherapy alone group. (E)
The difference of baseline NLR between pCR (3.98+4.56) and non-pCR (2.48+1.11) patients (p=0.537). (F) the difference of preoperative
NLR between pCR (2.50+2.04) and non-pCR (2.29+2.21) patients (p=0.880). (G) The difference of baseline NLR between MPR (3.52+3.60)
and non-MPR (2.45+1.12) patients (p=0.378). (H) The difference of preoperative NLR between MPR (2.03£1.72) and non-MPR (2.36+2.26)

patients (p=0.187).

baseline and preoperative NLR were significantly correlated
with pCR and MPR in neoadjuvant chemotherapy combined
with PD-1 checkpoint inhibitors group. Lymph node metas-
tasis, baseline and preoperative NLR were significantly cor-
related with pCR and MPR in neoadjuvant chemotherapy
alone group. Multivariate logistic regression analysis (Table
4) revealed that lymph node metastasis or not (pCR: p=0.033;
hazard ratio [HR], 11.741; 95% confidence interval [CI], 1.212
to 11.371; MPR: p=0.013; HR, 26.385; 95% CI, 1.980 to 35.163),
and baseline NLR (pCR: p=0.030; HR, 5.407; 95% CI, 1.178 to
24.825; MPR: p=0.015; HR, 10.549; 95% CI, 1.562 to 72.924)
could independently predict pCR and MPR after neoadju-
vant chemotherapy combined with PD-1 checkpoint inhibi-
tors in patients with NSCLC. However, the baseline and pre-

1022 CANCER RESEARCH AND TREATMENT

operative NLR were not independently predictive factor for
PCR or MPR in neoadjuvant chemotherapy alone group.

4. Correlations between baseline and preoperative NLR
and DFS

We further analyzed the correlations between NLR and
DFS in neoadjuvant chemotherapy combined with PD-1
checkpoint inhibitors group. After a median follow-up of
18 months for the entire cohort, 26 patients had disease rela-
pse or progression. The optimum cutoff values of baseline
and preoperative NLR for predicting DFS were 2.43 and 1.48
determined by ROC analysis as mentioned above. Low base-
line and preoperative NLR group had better DFS than high
baseline and preoperative NLR group (Fig. 3). The univari-
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Table 4. Multivariate analysis of pCR and MPR for neoadjuvant chemotherapy or combined with immunotherapy group

Squamous cell carcinomas

Characteristic
Histology

1024 CANCER RESEARCH AND TREATMENT

1.522 (0.166-13.960)

1.851 (0.270-12.697)  0.710

0.531

Adenocarcinoma

Others

0.275(0.027-2.830)  0.129  0.271 (0.050-1.460)

0.278

0.013  26.385 (1.980-35.163)

11.741 (1.212-11.371)
1.908 (0.516-7.052)

0.033
0.333
0.030
0.546

N (NO or N1-2)

1.172 (0.267-5.144)
10.549 (1.562-72.924)

0.834

Baseline CEA (normal or high)
Baseline NLR (normal or high)

3.284 (0.319-33.795)
3.223 (0.770-13.480)

0.318

7.774 (0.700-8.628)
2.979 (0.439-20.192)

0.095
0.264

5.407 (1.178-24.825)  0.015

1.520 (0.391-5.916)
CEA, carcinoembryonic antigen; CL, confidence interval; MPR, major pathologic response; NLR, neutrophil-to-lymphocyte ratio; pCR, pathological complete response.

0.109

1.130 (0.190-4.119)

0.876

Preoperative NLR (normal or high)

ate cox analysis results revealed that the baseline NLR and
preoperative NLR were significantly correlated with DFS,
as well as lymph node metastasis or not and baseline CEA.
Multivariate cox regression analysis determined that base-
line NLR and lymph node metastasis or not were independ-
ent predictors of DFS in patients with NSCLC in neoadjuvant
chemotherapy combined with PD-1 checkpoint inhibitors
group (Table 5).

In neoadjuvant chemotherapy alone group, after a median
follow-up of 24 months for the entire cohort, 33 patients had
disease relapse or progression. The optimum cutoff values of
baseline and preoperative NLR for predicting DFS were 4.78
and 1.43, respectively. Low baseline and preoperative NLR
group had better DFS than high baseline and preoperative
NLR group (Fig. 3). However, the baseline and preoperative
NLR were not independently predictive factor for DFS in
neoadjuvant chemotherapy alone group (Table 5).

Discussion

To the best of our knowledge, this study is the first time to
evaluate the predictive values of baseline and preoperative
inflammatory factor NLR for pathological response and DFS
of patients with resectable NSCLC receiving neoadjuvant
chemotherapy or combined with PD-1 checkpoint inhibitors.
The findings suggested that high baseline and preoperative
NLR level were correlated with poor pathological response
and DFS in NSCLC patients undergoing neoadjuvant chemo-
therapy alone or combined with PD-1 checkpoint inhibitors.
In addition, NLR level significantly declined from baseline to
preoperative after neoadjuvant therapy. Furthermore, base-
line NLR could independently predict pCR, MPR, and DFS
of NSCLC patients undergoing neoadjuvant chemotherapy
combined with PD-1 checkpoint inhibitors.

It is very well known that patients achieving pCR or MPR
after neoadjuvant immunotherapy usually had longer DFS
and overall survival (OS) compared with neoadjuvant thera-
py. For this reason, primary endpoint in recent neoadjuvant
therapy studies are pCR and MPR to predict the DFS and OS
[13]. Previous studies showed that only 5%-8% of patients
had pCR for neoadjuvant chemotherapy alone in patients
with stage IITA NSCLC [14]. Neoadjuvant chemotherapy
combined with PD-1/PD-L1 inhibitors has changed the
treatment landscape of metastatic NSCLC, which guided us
to explore the effectiveness of this strategy in the neoadju-
vant therapy. Our study showed that 48.1% of patients had
MPR and 35.4% of patients achieved pCR in neoadjuvant
chemotherapy combined with PD-1 checkpoint inhibitors
group, whereas the MPR and pCR were only 14.6% and 9.0%
in neoadjuvant chemotherapy alone group, respectively.
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Fig. 3. Kaplan-Meier analysis of disease-free survival in relation to neutrophil-to-lymphocyte ratio (NLR). Kaplan-Meier curves for dis-
ease-free survival (DFS). (A) DFS curve of patients with baseline NLR in neoadjuvant chemotherapy combined with programmed death-1
(PD-1) checkpoint inhibitors group (p=0.001). (B) DFS curve of patients with preoperative NLR in neoadjuvant chemotherapy combined
with PD-1 checkpoint inhibitors group (p=0.011). (C) DFS curve of patients with baseline NLR in neoadjuvant chemotherapy alone group
(p=0.004). (D) DFS curve of patients with preoperative NLR in neoadjuvant chemotherapy alone group (p=0.001).

Inflammation can stimulate angiogenesis and affect
immune surveillance as well as treatment response [15].
Tumorigenesis and progress are driven by the production of
inflammatory cytokines, which could recruit inflammatory
cells like neutrophils and platelet counts. Lymphopenia has a
negative effect on cell-mediated immunity that initiate tumor
cell death, and there has been growing evidence supporting
the relationship between lymphopenia during neoadjuvant
therapy and pathological response in patients with cancer
[16,17]. Fang et al. [18] found that a higher lymphocyte level
during neoadjuvant therapy was associated with a higher
rate of pCR in patients with esophageal adenocarcinoma.
In this study, baseline and preoperative WBC, neutrophils,
and preoperative platelet counts were significantly higher in
the non-PCR group than in the pCR group in neoadjuvant
chemotherapy combined with PD-1 checkpoint inhibitors
group. Thus, by assessing the status of these tumor-associat-
ed inflammatory responses, this might be evidence for early
clinical evaluation of antitumor activity and potential thera-
peutic effects. This could be further explored to help differ-

entiate between those who are not achieved pCR responding
to treatment versus those achieved pCR.

Recent study reported that pretreatment derived neutro-
phil-to-lymphocyte ratio was found to be a predictive factor
for pCR in patients with breast cancer treated with neoad-
juvant chemotherapy [19]. While high NLR was found to
be associated with poor survival in NSCLC patients receiv-
ing neoadjuvant chemotherapy [20], its relationship with
pathological response is uncertain. Our results indicated
that high baseline NLR was related to poor pCR and MPR in
patients with NSCLC receiving neoadjuvant chemotherapy
combined with PD-1 checkpoint inhibitors, as well as base-
line CEA and lymph node metastasis or not. CEA has been
mainly investigated as prognostic or predictive markers in
NSCLC patients treated with chemotherapy. Recent study
reported that CEA may serve as a reliable marker of efficacy
in NSCLC patients treated with nivolumab when consider-
ing the determination of the markers at baseline [21]. Lymph
node stations is a more accurate prognostic indicator in
patients with completely resected non-small cell lung cancer
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[22]. But their effect on pathological responses and prognosis
in neoadjuvant therapy has rarely been reported and needs
further investigation. However, there were no significant dif-
ferences in neoadjuvant chemotherapy alone group and it
might be due to the low number of patients reaching pCR or
MPR. We will increase the sample size for further verification
in the subsequent study.

Hematologic parameter NLR value has been reported as
a prognostic biomarker in patients with solid tumor [23,24].
Recent studies have showed that NLR was significantly
associated with prognosis in patients with NSCLC and other
metastatic solid tumors treated with immunotherapy [25,26].
It was reported that high pretreatment NLR (= 5) was inde-
pendently related to poorer OS and PFS in advanced NSCLC
patients treated with nivolumab [11,26]. In operable NSCLC
patient, previous studies showed that a high preoperative
NLR was an independent negative prognostic indicator [27].
Our results indicate that a high degree of NLR was corre-
sponded to a poor DFS in patients with NSCLC and to the
best of our knowledge is the first to report the prognostic val-
ue of inflammatory factor NLR in NSCLC patients receiving
neoadjuvant chemotherapy combined with PD-1 checkpoint
inhibitors.

In this study, baseline NLR showed an independent pre-
dictive ability for pathological response and DFS after neo-
adjuvant chemotherapy combined with PD-1 checkpoint
inhibitors. However, the preoperative NLR did not show an
independent predictive ability for pCR or MPR in multivari-
ate analysis, which may be related to the inherent correlation
between baseline and preoperative NLR. This phenomenon
has been described in some studies [28], and it still needs to
be further explored.

Because of readily available, non-invasive, and economic
advantages, NLR can be used as a predictor of efficacy of
neoadjuvant chemotherapy combined with PD-1 checkpoint
inhibitors. We are aware of the limitations of our study. The
study is a retrospective study and cannot control the influ-
ence of confounding factors on the results. In addition, the
sample size is small and samples only come from single
center and single-race that will not be generalized. No sig-
nificant difference in NLR between the different pathologi-
cal response groups especially in neoadjuvant chemotherapy
alone group might due to the limited sample size. We will
further expand the sample size for verification in the future.
Therefore, whether it can be widely used in clinical practice
to help evaluate the pathological response and prognosis
of NSCLC patients treated with neoadjuvant therapy will
require further study.

Our study proposed that a high baseline and preoperative
NLR level were correlated with poor pathological response
and DFS in NSCLC patients undergoing neoadjuvant chem-

otherapy alone or combined with PD-1 checkpoint inhibi-
tors. Moreover, baseline NLR could independently predict
PCR, MPR and DFS in neoadjuvant chemotherapy combined
with PD-1 checkpoint inhibitors group. We believe that the
inflammatory factor NLR, which can be detected in a sim-
ple, quick, cheap, and practical manner, may be used as an
auxiliary clinical indicator to increase the predictability of
pathological response and DFS in NSCLC patients undergo-
ing neoadjuvant chemotherapy combined with PD-1 check-
point inhibitors.
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