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Background: The present study aimed to evaluate the prognostic value of the neutrophil to lymphocyte
ratio (NLR) in patients with lung sarcomatoid carcinoma (LSC).

Methods: We retrospectively analyzed the clinicopathological parameters of 100 cases of LSC in the
Sun Yat-sen University Cancer Center. Receiver operator characteristics curve analysis was performed to
define the cutoff point for the preoperative peripheral blood NLR. The relationship between NLR and
the clinicopathological parameters of patients with LSC was estimated using y’ analysis. Univariate and
multivariate statistical analyses were carried out to evaluate the impact of preoperative blood NLR on
postoperative survival of patients with LSC.

Results: The analyses revealed that the preoperative peripheral blood NLR was significantly associated
with tumor size, pN stage, and clinical stage (P<0.05). No relationship was found between NLR and age,
gender, smoking, pT stage, pM stage, relapse, and therapy. Preoperative peripheral blood NLR, clinical
stage, pT stage, tumor-node-metastasis stage, and tumor size were associated with prognosis in the Kaplan-
Meier survival analysis. Patients with a low NLR value had longer survival time than those with a high NLR
[mean overall survival (OS) time: 87.1 vs. 16.0 months, P<0.05]. Cox multivariate analysis confirmed that
preoperative peripheral blood NLR was an independent indicator for the prognosis of LSC (hazard ratio
=3.906, P<0.05).

Conclusions: The preoperative peripheral blood NLR was associated closely with the development
and progression of LSC. Patients with an increased NLR were likely to have poor prognosis.
Preoperative peripheral blood NLR might function as an important independent prognostic indicator for
patients with LSC.

Keywords: Carcinoma; non-small cell lung; neutrophils; lymphocytes; prognosis; inflammation
Submitted Mar 06, 2019. Accepted for publication Aug 15, 2019.

doi: 10.21037/tcr.2019.08.35
View this article at: http://dx.doi.org/10.21037/tcr.2019.08.35

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2019;8(5):1826-1833 | http://dx.doi.org/10.21037/tcr.2019.08.35


https://crossmark.crossref.org/dialog/?doi=10.21037/tcr.2019.08.35

Translational Cancer Research, Vol 8, No 5 September 2019

Introduction

According to the 2016 USA Cancer statistics, lung cancer
ranks second for morbidity and mortality among all kinds
of tumors (1). Primary sarcomatoid carcinoma of the lung
is an unusual subtype of lung cancer, accounting for only
0.1-0.4% of total lung cancers (2). According to the 2015
version of World Health Organization (WHO) classification
of lung cancer, LSC contains the following classifications:
pleomorphic carcinoma, spindle cell carcinoma,
sarcomatoid carcinoma, and pulmonary blastoma (3).
Although LSC only accounts for 2.35% of non-small cell
lung cancer (NSCLC), it has poor prognosis compared with
other NSCLCs because of its aggressive clinical course and
difficult diagnosis (4). According to a previous report, males
and smokers are more susceptible to LSC.

Inflammation is considered a hallmark of cancer,
contributing to its occurrence and development. Local
immune responses and systemic inflammation have
vital functions in the carcinogenesis and prognosis of
patients with cancer (5). Recently, studies have shown that
inflammation is associated with patient prognosis in many
types of cancer, such as gastric cancer, NSCLC, colorectal
cancer, and head and neck cancer (6-8). Many markers of
inflammation, such as globulin, the neutrophil-lymphocyte
ratio (NLR), the Glasgow Prognostic Score, albumin, the
platelet to lymphocyte ratio, and C-reactive protein, were
proven to be independent prognostic factors for cancer
relapse and survival (9-11).

The NLR is a cheap, available, and reliable inflammatory
marker for white blood cell analysis. The NLR often
increases in inflammation because of increased neutrophils
and decreased lymphocytes. The NLR can represent
the state of the systemic inflammatory reaction in host
immune surveillance, and an imbalance in the host immune
surveillance system facilitates tumor proliferation and
metastasis (12).

However, the clinical prognostic value of the NLR has
not been reported in LSC. Therefore, the present study
aimed to explore the relationship between the plasma NLR
before therapy and the prognosis of patients with LSC.

Methods
Patient specimens

The patients with LSC who were first treated and operated
on at the Cancer Center of Sun Yat-sen University from
2000/02 to 2016/03 were selected for this study the
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cases had complete clinical, pathological, and follow-up
data. Routine examinations of peripheral venous blood
before treatment in patients with sarcomatoid carcinoma
of the lung were collected. The “neutrophil count” and
“lymphocyte count” were recorded and the NLR was
calculated from the absolute value of neutrophils and
absolute value of lymphocytes. The diagnosis and grading
of all cases in this study were based on the 2000 WHO
classification criteria, according to the Cancer tumor-node-
metastasis (TNM) Classification System of 2002 version
from the US Joint Commission and the International Joint
Commission. Our research was authorized and approved by
the Medical Ethics Committee of Sun Yat-sen University
Cancer Center.

Statistical analysis

All data in our study were statistical analyzed using SPSS
version 21.0 (IBM Corp., Armonk, NY, USA). Receiver
operator characteristics (ROC) curve analysis was used to
determine the cutoff point for the peripheral blood NLR
in sarcomatoid carcinoma of the lung. The chi squared (x)
test was used to find the correlation between peripheral
blood NLR and the clinicopathological features of patients
with LSC. The Kaplan-Meier method was used to perform
the survival analysis in sarcomatoid carcinoma of the lung,
and the differences were estimated using log-rank analysis.
A Cox proportional hazard regression model was carried
out to perform the multivariate analyses. All the reported P
values are two-sided. All data in this research were uploaded
to the database of Sun Yat-sen University Cancer Center
for future reference.

Results
Characteristics of cases

This study included 100 patients with LSC comprising
87 males (87%) and 13 females (13%). Their average age
was 57 years old. Among them, 55 patients (55.0%) were
diagnosed at stage III and stage IV (which are considered
to be late stages), while the other 45 patients (45.0%) were
diagnosed at stage I and stage II (early stages). None of the
patients received any therapy before the blood test. Patients
who died from reasons other than LSC were excluded from
our study. Table 1 details the patients’ clinicopathological
features (age, gender, tumor size, TNM stage, clinical stage,
and relapse).
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Table 1 Correlation between the clinicopathological variables and NLR in LSC

NLR
Variable
All cases Low, n (%) High, n (%) P value'
Age (years) 0.359
<57* 47 25 (53.2) 22 (46.8)
>57 53 33 (62.3) 20 (37.7)
Gender 0.782
Male 87 50 (57.5) 37 (42.5)
Female 13 8 (61.5) 5(38.5)
Tumor size 0.017
<4.5% 59 40 (67.8) 19 (32.2)
>4.5 41 18 (43.9) 23 (56.1)
Smoking 0.362
Yes 76 46 (60.5) 30 (39.5)
No 24 12 (50.0) 12 (50.0)
pT stage 0.535
T1+T2 56 34 (60.7) 22 (39.3)
T3+ T4 44 24 (54.5) 20 (45.5)
pN stage 0.001
NO 52 38 (73.1) 14 (26.9)
N1+ N2 + N3 48 20 (41.7) 28 (58.3)
pM stage 0.221
MO 92 55 (59.8) 37 (40.2)
M1 8 3(37.5) 5 (62.5)
Clinical stage <0.001
-1 45 36 (80.6) 9 (20.0)
-1V 55 22 (40.0) 33 (60.0)
Therapy' 0.701
Therapy 1 76 45 (59.2) 31 (40.8)
Therapy 2 19 11 (57.9) 8 (42.1)
Therapy 3 5 2 (40.0) 3 (60.0)
Relapse 0.536
Yes 30 16 (53.3) 14 (46.7)
No 70 42 (60.0) 28 (40.0)

T, Chi-square test; *, mean age; §, mean tumor size; ", Therapy: Therapy 1 is pneumonectomy and lymphadenectomy, Therapy 2 is
pneumonectomy; Therapy 3 pneumonectomy, radiotherapy, and chemoradiotherapy. NLR, neutrophil to lymphocyte ratio; LSC, lung
sarcomatoid carcinoma.
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Figure 1 Receiver operator characteristics (ROC) curve analysis was employed to determine the cutoff value for the peripheral blood
neutrophil to lymphocyte ratio (NLR) in lung sarcomatoid carcinoma. The sensitivity and specificity for each outcome were plotted: (A)
survival status (P<0.001), (B) clinical stage (P=0.002), (C) tumor size (P=0.011), (D) pT stage (P=0.133), (E) pN stage (P=0.022) and (F) pM

stage (P=0.736).

Selection of the cutoff value for the NLR

ROC curves were used to analyze the NLR as status
variables with survival status, clinical stage, tumor size,
and TNM stage. The ROC curve was plotted with 1-
specific abscissa and sensitivity as the ordinate. The
details are shown in Figure 1. Jordan index = sensitivity -
(I-specific) maximum is the best critical point, with the
corresponding NLR as the cutoff value. The results of
ROC curve analysis showed that the ROC curve for the
NLR could be used as a survival status variable to obtain
the best Jordan index, which corresponded to a NLR
value of 5.2; the sensitivity and specificity of this cutoff
value were 0.698 and 0.893, respectively, with an area
under the curve (AUC) =0.779.
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Association of the NLR with the clinicopathological features
of patients with LSC

Chi-squared tests showed that the NLR in peripheral
blood was notably associated with tumor size (P=0.017),
pN stage (P=0.001), and clinical stage (P<0.001) among
the clinicopathological features. There was no significant
correlation between the NLR and sex, age, smoking, pT
stage, pM stage, therapy, and relapse (all P>0.05) Table 1.

Relationships among the clinicopathological features, NLR,
and patient survival: univariate survival analysis

The clinicopathological parameters of patients with
sarcomatoid carcinoma of the lung, including the NLR,
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Table 2 Univariate and multivariate analysis of neutrophil to lymphocyte ratio (NLR) associated with overall survival (OS) in patients with lung

sarcomatoid carcinoma (LSC)

Univariate analysis

Multivariate analysis

Variable
HR (95% ClI) P value HR (95% ClI) P value
Age (>57 vs. <57) 1.237 (0.716-2.138) 0.445 - -
Gender (male vs. female) 1.302 (0.556-3.051) 0.544 - -
Smoking (yes vs. no) 1.305 (0.964-1.767) 0.085 - -
Tumor size (>4.5 vs. <4.5 cm) 1.785 (1.038-3.070) 0.036 1.132 (0.650-1.973) 0.661
pT stage (T3 + T4 vs. T1 + T2) 1.788 (1.034-3.092) 0.037 - -
pN stage (N1 + N2+ N3 vs. NO) 3.196 (1.806-5.655) 0.001 - -
pM stage (M1 vs. MO) 3.730 (1.730-8.042) 0.001 - -
Clinical stage (llI-IV vs. 1-1) 6.132 (3.080-12.206) 0.001 4.106 (1.961-8.596) 0.001
NLR (high vs. low) 5.930 (3.267-10.765) 0.001 3.906 (2.065-7.388) 0.001
HR, hazard ratio; Cl, confidential interval.
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Figure 2 Kaplan-Meier analysis of OS and DFS according to the NLR in lung sarcomatoid carcinoma: A is based on OS; B is based on

DES. OS, overall survival; DFS, disease-free survival; NLR, neutrophil to lymphocyte ratio.

were analyzed using univariate analysis. The results showed
that the tumor size (P=0.036), pT stage (P=0.037), pN stage
(P=0.001), pM stage (P=0.001), clinical stage (P=0.001),
and peripheral blood NLR (P=0.001) were the risk factors
for the overall survival (OS) of patients with LSC. The
details are shown in 7able 2. Patients with a high peripheral
blood NLR had an average OS of 16.0 months, which
was significantly lower than the average OS of patients
with a low NLR (87.1 months; P<0.001). The survival
differences are shown in Figure 2A4. The relationship
between the peripheral blood NLR level and disease-free
survival (DFS) in patients with LSC were analyzed using
univariate analysis. The results indicated that the tumor size
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(P=0.039), pN stage (P=0.010), clinical stage (P=0.002), and
peripheral blood NLR (P=0.040) were risk factors for the
DFS of patients with LSC. The details are shown in Table 3.
Survival analysis revealed that the mean DFS was
90.28 months in patients with a low peripheral blood NLR,
which was significantly higher than that of the patients with
a high peripheral blood NLR (25.97 months; P=0.033). The
survival differences are shown in Figure 2B.

Independent prognostic factors of LSC: multivariate Cox
regression analysis

The clinicopathological parameters that were identified
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Table 3 Univariate and multivariate analysis of NLR associated with DFS in LSC patients
Univariate analysis Multivariate analysis
Variable
HR (95% CI) P value HR (95% Cl) P value
Age (> 57 vs. <57) 0.684 (0.332-1.409) 0.303 - -
Gender (male vs. female) 1.696 (0.513-5.601) 0.386 - -
Smoking (yes vs. no) 1.312 (0.582-2.957) 0.513 - -
Tumor size (>4.5 vs. <4.5 cm) 2.149 (1.039-4.443) 0.039 1.673 (0.786-3.561) 0.182
pT stage (T3 + T4 vs. T1 + T2) 1.517 (0.738-3.122) 0.257 - -
pN stage (N1 + N2 + N3 vs. NO) 2.642 (1.261-5.535) 0.010 - -
pM stage (M1 vs. MO) 2.102 (0.728-6.076) 0.170 - -
Clinical stage (lll-IV vs. I-1l) 3.547 (1.586-7.993) 0.002 2.947 (1.235-7.033) 0.015
NLR (high vs. low) 2.180 (1.037-4.580) 0.040 1.285 (0.575-2.872) 0.541

as risk factors for sarcomatoid carcinoma of the lung in the
univariate analysis were analyzed using a Cox regression
model for multivariate analysis, The results revealed that
the clinical stage [hazard ratio (HR): 4.106; 95% confidence
interval (CI): 1.961-8.596, P=0.001] and NLR level (HR:
3.906; 95% CI: 2.065-7.388, P=0.001) could serve as
independent prognostic factors for patients with sarcomatoid
carcinoma of the lung. The details are shown in Tuble 2.

Discussion

The relationship between the systemic inflammatory
response and malignant disease has been verified in previous
studies. Inflammation promotes tumor development and
angiogenesis, and inhibits apoptosis (13). The NLR is an
inexpensive, reproducible, and widely available parameter
that can be calculated during normal blood tests, which
are performed routinely during a period of hospitalization.
Chronic inflammation is regarded as an important factor
in cancer progression. Inflammatory responses play
considerable roles in the various stages of tumorigenesis,
such as tumor initiation, invasion, metastasis, progression,
and malignant transformation (14,15). An inflammatory
response provides a suitable microenvironment for
tumorigenesis, development, and metastasis. Inflammation
also changes the microenvironment of cancer by
altering stromal cell turnover rates and affecting the
immunosuppressive capabilities of immune cells (16).
Neutrophils produced during the inflammation response
are key mediators of cancer progression, providing the
cancer microenvironment with bioactive molecules and
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inducing the development of other hallmarks of cancer,
such as genetic instability and angiogenesis. In addition,
the increasing number of neutrophils around cancer tissues
can suppress activated T" cells and natural killer cells, which
could exert an antitumor immune response (17). The NLR,
as an index of systemic inflammation, is a proven prognostic
indicator for many types of solid cancer, such as urinary
cancer, colorectal cancer, intraductal papillary mucinous
neoplasms of the pancreas and gastroesophageal junction,
and gastric cancer (18-21).

A meta-analysis of the NLR in gastric cancer, which
included 19 studies with 5,431 patients, concluded that
an elevated NLR correlated with a significantly poorer
outcome in terms of OS and progression-free survival (22).
Another systematic review of the NLR in urothelial cancer,
which studied 6,240 patients with urothelial cancers,
found that the NLR was deemed to be a worse prognostic
biomarker in 87.5% of upper tract urothelial cancer, 80%
of urothelial bladder cancer, and 60% of metastatic and
advanced disease (23). These studies suggested that the
NLR could be used as a biomarker for cancer. Researchers
have studied NLR in patients with resected lung cancer, and
the results revealed that an increasing NLR was associated
with higher stage and was an independent risk factor for
reduced survival after resection for primary lung cancer
(24,25); therefore, we hypothesized that the NLR could be
used as a biomarker for LSC.

The present study comprised a retrospective analysis of
the preoperative NLR level in 100 cases of LSC. The result
showed that the preoperative peripheral blood NLR was
notably associated with tumor size, pN stage, and clinical
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stage. Univariate analysis revealed that the tumor size,
pT stage, pN stage, pM stage, clinical stage, and peripheral
blood NLR were risk factors for LSC. Multivariate analysis
revealed that the clinical stage and peripheral blood NLR were
independent prognostic factors for LSC. These results showed
that NLR could be used as a prognosis biomarker for LSC,
which was consistent with the above-mentioned studies.

The association between an increased NLR and poor
outcome of cancer has been well studied; however, the
mechanism of this effect and how to apply the NLR
clinically, require further research. Neutrophils have been
shown to suppress the immune system and T-cell response (26),
which could be used as a predictor of clinical responses to
immunotherapy, such as PD-L1 (programmed cell death
1 ligand 1) and PD-1 (programmed cell death 1). Clinical
research focused on the peripheral blood NLR before
and after the immunotherapy might show that NLR in
combination with other prognostic markers could identify
patients in whom treatment would be more effective. The
cancer prevention effects of anti-inflammatory drugs,
such as aspirin and other non-steroid anti-inflammatory
drugs (NSAIDs), as a primary cancer prevention method,
remains controversial and may be more beneficial in certain
cancers (27). The administration of NSAIDs as part of the
postoperative management of lung cancer after surgery
showed that anti-inflammatory drugs were marginally
associated with better OS (28). However, the regular use of
aspirin causes more bleeding; therefore, the estimate of the
inflammation level (such as an increased NLR) before the
use of anti-inflammatory drugs will be more important.

There were some limitations in the design and
implementation of this study. This was a retrospective
study comprising only 100 cases of LSC collected from
one center. Nevertheless, this is the first report of the
prognostic significance of the NLR in LSC, and further
multi-institutional investigations are warranted to define
the prognostic implication of the NLR in LSC.

In conclusion, the results of the present study
suggested that the preoperative peripheral blood NLR
was significantly related to carcinogenesis and progression
of LSC. The preoperative peripheral blood NLR could
function as an independent prognostic factor for patients
with LSC.
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