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Background: The neutrophil-to-lymphocyte ratio (NLR) has been shown to have prognostic value in several common cancers. This
study aimed to investigate the prognostic value of NLR in patients with advanced oesophageal squamous cell carcinoma (ESCC) after
definitive chemoradiotherapy (dCRT).

Methods: A retrospective analysis was performed on 158 patients with advanced ESCC who received dCRT from January 2012 to
December 2018. The NLR for different treatment stages was calculated based on laboratory test results. The Kaplan-Meier (KM)
method and Cox proportional regression model were used to analyse the relationship between NLR and overall survival (OS).
Results: The mean NLR of 158 patients with ESCC was 3.403 + 2.479. The pre-treatment NLR cut-off was 4.839, and patients were
divided into the low NLR group (NLR < 4.839) and the high NLR group (NLR > 4.839). NLR in patients with ESCC was related to
N stage (P < 0.05). The KM analysis showed that the median OS of all enrolled patients was 29.3 months, the median OS periods of
patients in the high and low NLR groups were 15.6 and 35.8 months, respectively, and the OS of the low NLR group was better than
that of the high NLR group (P < 0.001). In the multivariate analysis, NLR was an independent prognostic factor that affects the
prognosis of patients with ESCC receiving dCRT. Furthermore, patients who maintained a high NLR before and after treatment
showed worse clinical outcomes than the other groups.

Conclusion: Our findings suggest that NLR can effectively assess the prognosis of patients with advanced ESCC undergoing dCRT.
Keywords: oesophageal squamous cell carcinoma, radiochemotherapy, neutrophil-to-lymphocyte ratio

Oesophageal cancer (EC) is a malignant tumour with high morbidity and mortality, with more than 570,000 new cases
annually worldwide. Approximately 70% of EC in the world occurs in China, and oesophageal squamous cell carcinoma
(ESCC) is the major histological type.' The latest epidemiological investigation and research revealed 253,000 new cases
of EC in China in 2016, and 194,000 patients died of EC.? At present, the treatment of EC is mainly focused on surgical
treatment. Because EC has no special symptoms in the early stage and has a high degree of malignancy, most cases are
often diagnosed in the middle and advanced stages, thereby missing the opportunity for surgical treatment.’ Therefore,
concurrent chemoradiotherapy was the standard treatment for patients who are unwilling or unable to undergo surgery in
the middle and advanced stages.* Although TNM stage is currently the main method of evaluating the prognosis of
patients with EC and guiding clinical treatment plans, it cannot meet the needs of individualised treatment. Finding
effective, cheap, convenient and accurate biomarkers for prognosis assessment in order to screen out high-risk groups and
formulate individualised treatment plans is of clinical importance.

Cancer Management and Research 2023:15 101112 101
Received: 28 October 2022 © 2023 Thang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
AT php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creati org/licenses/by-nc/3.0/). By accessing the

Accepted: 17 January 2023
Published: 30 January 2023

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Zhang et al Dove

Graphical Abstract

peTIRIReN

n = 158(Female = 38, Male = 120)

11.4%

Tumour length (cm) i -

Cervical Upper thoracic Middle thoracic Lower thoracic

Tumor Localisation (n,%)

(ypuown)ou |,

W High NLR ¥ Low NLR
*<5.0cm *>5.0cm

The neutrophil-to-lymphocyte ratio (NLR) is regarded as a biomarker that can determine the level of inflammatory
response and immune function in patients with tumours.” Inflammation is a typical reaction to host—tumour interaction in
patients with tumours, and it plays an important role in the occurrence, development and metastasis of malignant
tumours. Some studies have shown that the prognosis of patients with malignant tumours is closely related to
inflammatory markers and immune function.®” In recent years, an increasing number of studies have shown that
a high level of NLR before treatment is a risk factor for cancer and can be used as an effective indicator to evaluate
the prognosis of patients with lung cancer, liver cancer, colorectal cancer, head and neck malignancies and other
tumours.®* "' However, no uniform standard has been established for the study of pre-treatment NLR in patients with
advanced ESCC receiving dCRT.

Thus, the objective of this study was to determine whether the level of NLR before treatment was associated with the
outcome of patients with ESCC and to further explore the effect of NLR level on the prognosis of patients with ESCC
during and after treatment. In addition, we investigated the relationship between NLR and patient clinical parameters as
well as the associated adverse effects of treatment.

Methods
Study Population

This study was conducted following the principles of the Declaration of Helsinki and its amendments and was approved
by the Medical Ethics Committee of Nanchong Central Hospital (Approval No. 2022—-079). A retrospective analysis of
158 patients with ESCC undergoing dCRT from January 2012 to December 2018 was performed. The inclusion criteria
were as follows: (1) Karnofsky performance status score (KPS) > 70, (2) pathological diagnosis of ESCC, (3) unwilling
or unresectable by surgery, (4) intensity-modulated radiation therapy dose > 50 Gy, (5) no distant metastasis and (6)
seventh edition of TNM staging of AJCC was used (2012).
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Treatment

All patients received dCRT, and helical computed tomography (CT) was used for localisation scanning to delineate the
tumour target area and surrounding normal organs. The primary tumour and regionally positive lymph nodes were
defined as the gross tumour target volume (GTV and GTVn, respectively), and the GTV was determined by combining
findings of localised CT, gastrointestinal barium meal, digestive endoscopy and positron emission tomography-CT, where
GTVn was defined as short-diameter >1.0 cm metastatic enlarged lymph nodes; 0.5—1.0 cm in the anterior, posterior, left
and right sides of the GTV; and 3 cm at the proximal and distal ends was defined as the clinical target volume (CTV).
CTV expansion by 0.5 cm was defined as the planned target volume (PTV). Three-dimensional conformal radiotherapy
or intensity-modulated radiotherapy was used for radiotherapy. The prescribed dose of the PTV was 50.0-72.6 Gy, with
V20 <20% in both lungs, V5 < 50% in both lungs and V30 < 30% in the heart, and the maximum dose in the spinal cord
was <45.0 Gy. Moreover, patients received concurrent chemotherapy (1-6 cycles of platinum-containing combination
chemotherapy or single-agent platinum-based chemotherapy, whereas some older patients were treated with teggio, and
those who could not tolerate first-line chemotherapy were treated with raltitrexed-based chemotherapy).

NLR Calculation Method

The levels and counts of neutrophils and lymphocytes in patients with ESCC were recorded 1 week before, during and
after treatment. NLR = neutrophils / lymphocytes.

Observation Indicators and Follow-Up

Follow-up was performed at regular intervals of 3 months in the first year, every 6 months in the next 2 years and every year
thereafter. Routine examinations include physical examination, blood work, ultrasonography, tumour marker testing, chest CT
and oesophageal barium meal. All patients were followed up through outpatient examinations and telephone calls until June 2021.

Statistical Analysis

IBM SPSS Statistics for Windows version 25.0 (IBM Corp., Armonk, NY, USA.) and Rstudio 4.2.1 software (USA) were used
for statistical analysis and graphing. Continuous variables conforming to a normal distribution were compared using the #-test
or analysis of variance, non-normal distribution data were compared using the Mann—Whitney U-test, and count data were
compared using the ¥ test. We performed a multivariate regression analysis employing a stepwise selection method. An
outcome-oriented method was used to determine the optimal cut-off point for continuous variables to maximise log-rank
statistics.'? Survival analysis was performed using the KM method and Log rank test. The Cox risk model was used for
univariate and multivariate analyses. The test level was o = 0.05, and p < 0.05 indicated a significant difference.

Results

Patient Characteristics and Treatment Outcomes

A total of 158 patients with ESCC were included in this study. The median age of the 158 patients was 63 (41-86) years,
including 120 men (75.9%) and 38 women (24.1%). There were 84 (53.2%) and 74 (46.8%) with and without a smoking
history, respectively. There were 88 (55.7%) and 70 (44.3%) patients with and without a drinking history, respectively.
Moreover, 66 patients (41.8%) had tumour length <5 cm, and 92 (58.2%) had tumour length >5 cm. Six cases (3.8%)
were in stage II, and 152 (96.2%) were in stage III. In terms of radiation dose, 48 (30.4%) patients received <60 Gy, and
110 (69.6%) patients received >60 Gy (Table 1).

Correlation Between Baseline NLR and Clinicopathologic Characteristics

The KM curve was used to take the best cut-off value of continuous variables, and the patients were divided into the
low NLR group (NLR < 4.839) with 131 cases and the high NLR group (NLR > 4.839) with 27 cases (Figure 1). The
mean NLR of 158 patients with ESCC was 3.403 + 2.479. NLR was associated with the N stage in patients with
ESCC (P < 0.05) and was not associated with age, sex, smoking, drinking history, tumour location, tumour length,
clinical stage and radiation dose (P > 0.05, Table 1).
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Table | Clinicopathological Features of 158 Patients with ESCC and Their Relationship

with NLR
Characteristics Patients, NLR < 4.839 NLR >4.839 | P
n (%) (n=131) (n=27)

Age (years) 0.115
<65 89 (56.3) 73 16
265 69 (43.7) 58 I

Sex 0.629
Male 120 (75.9) 98 5
Female 38 (24.1) 33 22

Smoking history 0.769
No 74 (46.8) 62 12
Yes 84 (53.2) 69 15

Drinking history 0.359
No 70 (44.3) 59 I
Yes 88 (55.7) 72 16

KPS score 0.663
70 3(1.9) 3 0
80 76 (48.1) 67 9
90 79 (50.0) 6l 18

Localisation
Cervical 18 (11.4) 16 2 0.848
Upper thoracic 63 (39.9) 52 I
Middle thoracic 67 (42.4) 55 12
Lower thoracic 10 (6.3) 8 2

Tumour length (cm) 0.156
<5.0 66 (41.8) 58 8
25.0 92 (58.2) 73 19

T-stage 0.693
T2 9 (5.7) 6 3
T3 74 (46.8) 65 9
T4 75 (47.5) 60 15

N-stage 0.004
NO 1 (0.6) 0 |
NI 58 (36.7) 48 10
N2 76 (48.1) 64 12
N3 23 (14.6) 19 4

TNM stages 0.826
Il 6 (3.8) 4 2
I 152 (96.2) 127 25

RT dose (Gy) 0.530
<60 48 (30.4) 40 8
260 110 (69.6) 91 19

Abbreviations: NLR, neutrophil-to-lymphocyte ratio; ESCC, oesophageal squamous cell carcinoma; RT,
radiotherapy.

Relationship Between NLR and Prognosis

The 1-, 2-, 3- and 5-year overall survival (OS) rates of the 158 patients were 74.1%, 55.0%, 45.6% and 37.0%,
respectively. The 1-, 2-, 3- and 5-year OS rates were 51.9%, 29.6%, 21.2% and 16.9%, respectively, in the high NLR
group. Moreover, the 1-, 2-, 3- and 5-year OS rates in the low NLR group were 78.6%, 60.2%, 49.7% and 41.2%,
respectively. The KM analysis showed that the low NLR group had better OS than the high NLR group (P < 0.001,
Figure 2).
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Univariate and Multivariate Analyses

The univariate analysis showed that NLR was associated with the prognosis of patients with advanced ESCC (P < 0.05,
Table 2). In the multivariate analysis, NLR (hazard ratio 2.618; 95% confidence interval 1.615-4.243; P < 0.001) was an

independent factor that affects the prognosis of patients with advanced ESCC (Table 2).

Table 2 Univariate and Multivariate Analysis of Prognostic Factors

Characteristics

Univariate Analysis

Multivariate Analysis

HR (95% CI) P HR (95% CI) P

Age (years)

<65 | I

265 0.817 (0.554-1.206) 0.309 - -
Sex

Female | |

Male 1.067 (0.675-1.687) 0.783 - -
Smoking history

No | I

Yes 1.079 (0.731-1.593) 0.702 - -
Drinking history

No | |

Yes 1.356 (0.911-2.019) 0.133 1.377 (0.918-2.066) 0.122
KPS score

70 | |

80 1.257 (0.305-5.185) 0.775 - -

90 1.146 (0.774-1.697) 0.497 - -
Localisation

Cervical | |

Upper thoracic 1.012 (0.417-2.458) 0.978 - -

Middle thoracic 0.747 (0.348-1.605) 0.455 - -

Lower thoracic 0.735 (0.344-1.571) 0.427 - -
Tumour length (cm)

<5.0 | |

25.0 1.230 (0.826—1.832) 0.308 - -
T-stage

T2 | |

T3 1.442 (0.518-4.014) 0.484 0.491 (0.116-2.081) 0.334

T4 2.267 (0.818-6.278) 0.115 0.660 (0.158-2.766) 0.570
N-stage

NO | |

NI 1.860 (0.246—14.060) 0.548 0.733 (0.094-5.724) 0.767

N2 0.594 (0.334-1.056) 0.076 0.829 (0.106-6.502) 0.858

N3 0.731 (0.425-1.257) 0.257 0.861 (0.145-10.071) 0.861
TNM stage

1l | |

1] 0.341 (0.084-1.384) 0.132 4.075 (0.990-16.772) 0.052
RT dose (Gy)

<60 | |

260 0.985 (0.643—1.510) 0.945 - -

NLR

<4.839 | I

24.839 0.434 (0.270-0.699) 0.001 2.618 (1.615—4.243) <0.001

Abbreviations: NLR, neutrophil-to-lymphocyte ratio; ESCC, oesophageal squamous cell carcinoma; RT, radiotherapy;

HR, hazard ratio; Cl, confidence interval.
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Relationship Between NLR and Survival Prognosis in Different Treatment Stages

We also observed changes in NLR values according to treatment stages. The pre-treatment NLR value was 3.403 £ 2.479,
including 131 cases in low the NLR group (NLR < 4.839, 82.9%) and 27 cases in high NLR group (NLR > 4.839, 17.1%)).
The NLR value during treatment was 7.516 + 9.287, including 77 cases in the low NLR group (NLR < 4.839, 46.8%) and 84
cases in the high NLR group (NLR > 4.839, 53.2%). The NLR value after treatment was 11.831 + 11.119, which was
analysed from 41 cases in the low NLR group (NLR < 4.839, 25.9%) and 117 cases in the high NLR group (NLR > 4.839,
74.1%). A significant difference was found between the NLR values before, during and after treatment (p < 0.0001,
Figure 3). According to the two prognostic models formed by different NLR levels before treatment, ie, NLR during
treatment and NLR after treatment, in model 1 (different levels of NLR pre-treatment and mid-treatment), four groups were
formed as follows: group A (pre-treatment high NLR + mid-treatment high NLR), group B (pre-treatment high NLR + mid-
treatment low NLR), group C (pre-treatment low NLR + mid-treatment low NLR) and group D (pre-treatment low NLR +
mid-treatment high NLR). There was a significant difference in OS between the groups (p < 0.001, Table 3 and Figure 4A).
In model 2 (different levels of NLR pre-treatment and post-treatment), four groups were formed as follows: group E (pre-
treatment high NLR + post-treatment high NLR), group F (pre-treatment high NLR + post-treatment low NLR), group
G (pre-treatment low NLR + post-treatment low NLR) and group H (pre-treatment low NLR + post-treatment high NLR).
There was a significant difference in OS between the groups (p = 0.005, Table 4 and Figure 4B).

Toxic and Side Effects

Haematologic and non-haematologic-related adverse reactions observed during treatment are summarised. Overall,
haematological grade 3 or 4 adverse reactions were mainly neutropenia, occurring in 50 (38.2%) and 5 (18.5%) patients
in the low and high NLR groups, respectively (p = 0.074). Non-haematological grade 3 or 4 adverse reactions were
mainly radiation esophagitis, which occurred in which 12 (9.9%) and 5 (18.5%) patients in the low and high NLR groups,
respectively (p = 1.000). No significant differences were found in the treatment-related adverse events between the two
groups (Table 5).

Discussion

Recently, multiple studies have demonstrated the role of pre-treatment NLR in the prognosis of solid malignancies.
However, in this study, we demonstrated the significant predictive value of pre-treatment NLR in patients with
intermediate-to-advanced ESCC undergoing dCRT. Our results showed that high NLR (<4.839 vs >4.839) was
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Figure 3 Changes of NLR in different treatment stages: (A) The levels of NLR before treatment, NLR during treatment and NLR after treatment. (B) Paired analysis of NLR
before treatment and NLR during treatment. (C) Paired analysis of before treatment, NLR after treatment.
Notes: NLR before treatment: pre-treatment; NLR during treatment: mid-treatment; NLR after treatment: post-treatment; ***p<0.001; ***p<0.0001.
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Table 3 Relationship Between Pre-Treatment NLR and Mid-Treatment NLR

Group Pre-Treatment Mid-Treatment Patients, n (%) Overall Survival
Median (95% CI) P value

A High (NLR=4.839) High (NLR=4.839) 18 (11.4%) 10.03 (6.766—13.294) <0.0001

B High (NLR=4.839) Low (NLR<4.839) 9 (5.7%) 19.17 (9.62-28.72)

C Low (NLR<4.839) Low (NLR<4.839) 65 (41.1%) 41.23 (0.00-90.38)

D Low (NLR<4.839) High (NLR=4.839) 66 (41.8%) 29.53 (18.73—40.33)

Abbreviations: NLR, neutrophil-to-lymphocyte ratio; Cl, confidence interval.

significantly associated with tumour lymph node metastasis. In addition, a high pre-treatment NLR was significantly
associated with lower OS in patients with advanced ESCC on dCRT, the OS in the low NLR group was significantly
better than that in the high NLR group (p < 0.001), and pre-treatment NLR was found to be an independent prognosis in
the multivariate analysis, suggesting that pre-treatment NLR was an effective predictor of prognosis in patients with
advanced ESCC undergoing dCRT.

In 1863, Rudolt et al'? first proposed the relationship between inflammation and cancer, and the internal environment
of inflammatory response plays an important role in the occurrence, development, invasion and metastasis of tumours.
NLR can reflect different inflammatory states of the body, and it has become one of the recognised effective indicators of
systemic inflammatory response because of its simplicity and rapidity.'* In recent years, basic and clinical studies have
confirmed this finding and revealed potential biological mechanisms related to the function at the level of neutrophils and
lymphocytes before treatment, which was a phagocyte. In the case of an infection or inflammation, some neutrophils are
chemotactic to the inflammation site and exert their function.'> When stimulated by pathogens, cytokines, etc.,
neutrophils form a network with DNA as the backbone and inlaid with various proteins to capture cancer cells and
promote distant metastasis of cancer.'®!” Neutrophils have been confirmed to contain and secrete proangiogenic factors,
which are directly involved in the formation of tumour-related blood vessels, tumour progression and metastasis.'®
Lymphocytes play an important part of the immune response, and they play an important role in the immune surveillance
that inhibits tumour occurrence and development. Moreover, lymphocytes can specifically recognise tumour surface
antigens to activate anti-tumour immune responses.'*° In addition, lymphopenia in patients with ESCC was strongly
associated with a poor prognosis.?'

At present, no unified conclusion was drawn between the cut-off value of NLR and ESCC. This study showed that the
NLR of 158 patients with ESCC was 3.403 £ 2.479, and the cut-off value was 4.893, which was higher than that reported
in related studies. Nakamura et al** studied the relationship between NLR and the survival time of patients with ESCC
after surgery, and the results showed that with NLR cut-off value of 2.420, this study could have included ESCC operable
patients with an earlier tumour stage, a lesser tumour burden and a lesser inflammatory load compared with the present
analysis, and patients were in better physical condition to cope with surgical treatment. In this study, dCRT was mainly
performed on patients with advanced ESCC, who generally had poor physical status and had differences in the level of
inflammatory response and immune function, which may be one of the reasons for the high NLR. At the same time, due
to the individual differences in the study patients and the lack of uniform standards for the included covariates, the cutoff
values will also be different.”> However, we found a trend similar to that in the present study, in which the prognosis was
better in the group with a low NLR before treatment and worse in the group with a high NLR before treatment.

Our study shows that NLR was related to the prognosis of patients with advanced ESCC. The survival time in
the high NLR group was significantly lower than that in the low NLR group, and the difference was significant (p
< 0.001). The results of previous studies are consistent.***> This study shows that NLR levels are associated with
lymph node metastasis in patients with advanced ESCC, which was consistent with the findings of Zhou et al**
This may be because cancer cell lines with strong lymphatic metastasis can upregulate the expression of
interferon-inducible genes such as MHC-I and PD-L1, help tumour cells escape and promote the differentiation

of regulatory T cells to form immunosuppressive environment, leading to tumour progression and metastasis.*® In
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Figure 4 Relationship between NLR changes and prognosis in different treatment stages: (A) Survival curve and corresponding risk table of different levels of NLR pre-
treatment and mid-treatment. (B) Survival curve and corresponding risk table of different levels of NLR pre-treatment and post-treatment.

Notes: Group (A) pre-treatment high NLR + mid-treatment high NLR, pre-treatment NLR and mid-treatment NLR were both24.839; Group (B) pre-treatment high NLR +
mid-treatment low NLR, pre-treatment NLR24.839 and mid-treatment NLR<4.839; Group (C) pre-treatment low NLR + mid-treatment low NLR, pre-treatment NLR and
mid-treatment NLR were both<4.839; Group (D) pre-treatment low NLR + mid-treatment high NLR, pre-treatment NLR<4.839 and mid-treatment NLR24.839; Group (E)
pre-treatment high NLR + post-treatment high NLR, pre-treatment NLR and post-treatment NLR were both24.839; Group (F) pre-treatment high NLR + post-treatment
low NLR, pre-treatment NLR24.839 and post-treatment NLR<4.839; Group (G) pre-treatment low NLR + post-treatment low NLR, pre-treatment NLR and post-
treatment NLR were both<4.839; Group (H) pre-treatment low NLR + post-treatment high NLR, pre-treatment NLR<4.839 and post-treatment NLR=4.839.
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Table 4 Relationship Between Pre-Treatment NLR and Post-Treatment NLR

Group | Pre-Treatment Post-Treatment | Patients, n (%) Overall Survival
Median (95% CI) P value

E High (NLR24.839) | High (NLR=4.839) | 19 (12.0%) 15.60 (7.88-23.32) 0.005

F High (NLR24.839) | Low (NLR<4.839) | 8 (5.1%) 8.93 (0.00-22.37)

G Low (NLR<4.839) | Low (NLR<4.839) | 33 (20.9%) 27.43 (15.12-39.742)

H Low (NLR<4.839) | High (NLR=4.839) | 98 (62.0%) 38.33 (24.19-52.48)

Abbreviations: NLR, neutrophil-to-lymphocyte ratio; Cl, confidence interval.

Table 5 Adverse Events During Definitive Chemoradiotherapy

Adverse Reactions NLR < 4.839 NLR > 4.839 P
(n=131) (n=27)
Neutropenia
Any grade 110 (84.0%) 20 (74.1%) 0.296
2Grade 3 50 (38.2%) 5 (18.5%) 0.074
Anaemia
Any grade 91 (69.5%) 20 (74.1%) 0.481
2Grade 3 Il (8.4%) 2 (7.4%) 1.000
Thrombocytopenia
Any grade 78 (59.5%) 17 (63.0%) 0.995
2Grade 3 15 (11.4%) 3 (11.1%) 1.000
Anorexia/Vomiting
Any grade 123 (93.9%) 26 (96.3%) 1.000
2Grade 3 0 (0%) 0 (0%) 1.000
Radiation esophagitis
Any grade 131 (100%) 27 (100%) 1.000
2Grade 3 13 (9.9%) 5 (18.5%) 0.343
Radiation pneumonitis
Any grade 123 (93.9%) 26 (96.3%) 0.686
2Grade 3 7 (5.3%) 3 (11.1%) 0.377

Abbreviation: NLR, neutrophil-to-lymphocyte ratio.

addition, our study found that NLR level was not related to tumour T stage, and the difference was not significant

(P > 0.05), which was inconsistent with related studies,***’

which may be linked to our small sample size.

A study demonstrated the prognostic significance of NLR before and after treatment in patients with ESCC under-
going dCRT.** The researchers observed that switching from high to low NLR was associated with improved survival.
Our study showed a high NLR value before treatment over time, and the OS of patients with NLR > 4.839 during
treatment was shorter than that of patients with NLR < 4.839, which may reflect the treatment effect and help monitor the
prognosis of ESCC. However, the trend of post-treatment NLR was the opposite, but not significant. The low pre-
treatment NLR value goes on with the treatment time regardless of how the NLR level changes during and after
treatment. These patients have better OS, indicating that low pre-treatment NLR was a beneficial factor for patients with
advanced ESCC.

This study provides clinical evidence of NLR as a prognostic indicator in patients with advanced ESCC
undergoing dCRT. However, this study has some limitations. First, this was a small sample retrospective study,
which may be biased, and its accuracy and practicality should be verified in a prospective study. Second, the total
number of patients was relatively small. Furthermore, there may be unknown factors affecting NLR that also
influence our results.
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Conclusion
In conclusion, this study shows that NLR at different treatment stages is an effective predictor of OS in patients with
ESCC.
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