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Background: Various inflammatory biomarkers, such as the neutrophil-to-lymphocyte ratio
(NLR) and platelet-to-lymphocyte ratio (PLR), have been well authenticated to predict
clinical outcomes in numerous types of cancer. The optimal treatment for patients with
locally advanced esophageal squamous cell carcinoma (ESCC) located in the middle or
upper region is still inconclusive. The aim of the study was to examine pretreatment NLR
and PLR to select from radical surgery or definitive chemoradiotherapy (dCRT) for these
patients. The linkage between pretreatment NLR/PLR and prognosis was also analyzed.
Methods: NLR and PLR were calculated in 113 locally advanced ESCC located in the
middle or upper esophagus of patients who underwent radical surgery or dCRT between
January 2014 and December 2019. A receiver operating characteristic curve was plotted to
select the best cut-off value of NLR and PLR for predicting survival. A survival curve was
plotted using the Kaplan—-Meier method. Univariate and multivariate Cox regression analyses
were applied to assess predictors for survival.

Results: NLR and PLR were associated with the extent of lymph node metastasis (NLR: P =
0.045; PLR: P = 0.002). Additionally, high PLR and recurrence with distant organ metastasis
were closely related (P = 0.014), and NLR was related to the tumor stage (P = 0.043). The
results of the multivariate analysis revealed that NLR (>2.07) and PLR (>183.06) were
independently associated with poor prognosis. It is noteworthy that surgery was associated
with a superior OS compared with dCRT in the low NLR population (P = 0.045).
Conclusion: Low pretreatment NLR patients are fit to undergo radical surgery with
a substantial therapeutic benefit. Pretreatment NLR and PLR are independent predictors for
patients with locally advanced ESCC located in the middle and upper esophagus who
underwent radical surgery or dCRT.

Keywords: neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio, esophageal
squamous cell carcinoma, definitive chemoradiotherapy, surgery, prognostic factor,

reference marker

Background

Esophageal cancer is the eighth most common malignancy and the sixth leading
cause of cancer-related deaths worldwide.' China is the highest-risk region, where
esophageal squamous cell carcinoma (ESCC) is most prevalent, with approximately
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90% of all histological sub-types compared with devel-
oped nations.® In contrast to lower esophageal cancer,
middle and upper esophageal cancers are more aggressive
and the stages at diagnosis are commonly locally
advanced.*

The landmark Chemoradiotherapy for Esophageal
Cancer Followed by Surgery Study (CROSS) trial has
become preferred in locally advanced esophageal cancer.
However, the patient population in the CROSS trial had
cancers mainly located in the lower esophagus and
accounted for only 24% of the patients with ESCC.’
Moreover, a meta-analysis suggested chemoradiotherapy
plus surgery had no additional benefit compared with
chemoradiation alone in T3/4 or N+ thoracic esophageal
cancer, and may enhance postoperative mortality.®
Therefore, radical surgery or definitive chemoradiotherapy
(dCRT) has been adopted for the treatment of locally
advanced ESCC located in the middle and upper esopha-
gus and has become the standard modality recommended
by most scholars.” '* Additionally, with the development
of radiation technology, research into the use of intensity-
modulated radiation therapy (IMRT) for esophageal cancer
treatment has shown improved outcomes.'""'* On the other
hand, the decision to undertake surgery requires careful
consideration for fear of high morbidity and mortality rates
following thoracotomy and laparotomy in these
patients.'>'* For the moment, the optimal treatment for
patients with locally advanced ESCC located in the middle
or upper esophagus is still inconclusive. It would be valu-
able to identify useful biomarkers to select the patients
who are most likely to benefit from surgery or dCRT.

A mounting body of evidence has revealed that
a systemic inflammatory response has a vital role in cell
proliferation, invasion and migration as well as the
response to treatment.'>'® Various clinical inflammatory
biomarkers, such as the neutrophil-to-lymphocyte ratio
(NLR) and platelet-to-lymphocyte ratio (PLR), have been
well authenticated to predict clinical outcomes in numer-
ous types of cancer.'’ 2> Among these biomarkers, pre-
treatment NLR and pretreatment PLR can be easily
measured and are inexpensive tests. Both of them have
been verified to be linked with tumor prognosis in ESCC
dCRT.>?**

However, there has no study reported the pretreatment

patients who receive esophagectomy or
NLR and pretreatment PLR as reference markers of treat-
ment decision between esophagectomy and dCRT for
locally advanced ESCC in middle or upper esophagus
patients.

In the present study, the locally advanced ESCC
located in the middle or upper esophagus of patients who
received esophagectomy and dCRT in our hospital were
retrospectively reviewed. The objective was to evaluate
the application of pretreatment NLR and pretreatment
PLR in selected patients for esophagectomy or dCRT.
We also analyzed the linkage between pretreatment NLR/
PLR and progression-free survival (PFS)/overall survival
(OS) in this subset of patients.

Methods

Patients Selection
We retrospectively with

advanced ESCC in the middle or upper esophagus who

reviewed patients locally

were seeking a radical cure at Ningbo Medical Center
Lihuili 2014
December 2019. The inclusion criteria were as follows:

Hospital ~ between  January and
1) a pathology diagnosis of ESCC; 2) tumors located in the
middle or upper part of the esophagus (classified by the
staging system of the seventh American Joint Committee
on Cancer); 3) received curative esophagectomy or dCRT;
4) surgery without preoperative adjuvant chemotherapy
and/or radiotherapy; 5) previously untreated; 6) locally
advanced status, stage T3/4N,y, or T,y N+, without distant
metastasis or abdominal lymph node metastasis; 7) no
chronic or acute inflammatory condition (according to
a normal C-reaction protein status at baseline examina-
tion). A total of 113 patients were enrolled. The pretreat-
ment stage was made on the basis of the results of
esophagogastroscopy/endoscopic ultrasonography, com-
puted tomography (CT) examination, barium swallow,
and bone and positron emission tomography (PET) scans.
The stage of patients with curative esophagectomy was
replaced by the postoperative staged. The patients were
classified based on the TNM staging system of the seventh
American Joint Committee on Cancer.

Data Collection and Definitions

Clinical characteristics and pathological findings, includ-
ing age, drinking history, smoking history and tumor
length were carefully recorded. The following hematology
indexes were evaluated up to 1 week before treatment:
neutrophil count (X 10°/L), platelet count (x 10°/L) and
lymphocyte count (x 10°/L). We defined the NLR as the
neutrophil count divided by the lymphocyte count.
Similarly, PLR was calculated as the ratio of the platelet
count to the lymphocyte count.
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Treatment Protocol

Surgery Group

The operative procedure was a traditional right anterolat-
eral thoracotomy with laparotomy or thoracoscopic eso-
phagectomy in the prone position. The safety of the
resected proximal boundary of the esophagus was guaran-
teed by intraoperative histological analysis of a frozen
section of the proximal margin. Four cycles of adjuvant
chemotherapy were given after surgery. The chemotherapy
regimen was platinum combined with paclitaxel once
every 3 weeks per cycle.

Chemoradiotherapy Group

These patients were treated with IMRT to guarantee
tumor coverage and safeguard adjacent normal organs.
Delineation of target tumor volume depended on the
examination, such as barium swallow, esophagogastro-
scopy, CT and PET scans. The gross target volume
(GTV) was designated as the primary tumor and meta-
static lymph nodes, while the clinical target volume
(CTV) was defined as the primary tumor plus a 3—4 cm
expansion superiorly and inferiorly along the length of
the esophagus. A 1 cm radial expansion, which should
also include supraclavicular regions. The planning target
volume (PTV) was defined as the CTV expanded by
0.5-0.8 cm margins in all directions. A dose of 50 Gy
(2 Gyl/fraction, 5 days per week) was given to PTV,
following a boost dose to GTV for an extra 10 Gy in 5
daily fractions. The concurrent chemotherapy regimen
was platinum combined with paclitaxel or fluorouracil
once every 4 weeks per cycle. One or two courses of
chemotherapy were performed during radiotherapy. Two
or three cycles of adjuvant chemotherapy were followed
by radiotherapy.

Follow-Up Assessments

Follow-up evaluations, including a thorough -clinical
examination and CT scan, were performed every 3 months
for the first year, every 6 months for 2 years, and annually
thereafter. Diagnostic examinations were performed when
recurrence was suspected. OS was calculated from the date
of initiation of therapy to the time of death from any
reason or terminal time of follow-up, which was the pri-
mary end point of assessment. Secondary assessment end-
points were PFS, which was defined as the time between
the onset of therapy and the progression or last time of
follow-up.

Statistical Analysis

The statistical analyses were performed using a social
science statistical software package, version 26.0 (SPSS
Inc., Chicago, IL, US), and the best cut-off value of the
NLR and PLR were determined using the receiver oper-
ating characteristic (ROC) curve. The categorical vari-
ables were analyzed with Fisher’s exact or chi-square
tests. The survival curves were plotted by the Kaplan—
Meier method and any differences were determined
using a Log rank test. Predictors for survival were
assessed by univariate and multivariate Cox regression
analyses. Statistical significance was deemed to be
a P-value <0.05.

Results

Patient and Treatment Characteristics

A total of 113 patients who met the inclusion criteria were
chosen for our research study. The median age was 62
years (range from 47 to 80 years) and the majority of
99, 87.6%). Primary tumors
were located in the upper esophagus in 25 patients
(22.1%), in the middle esophagus in 61 patients (54.0%),
and in both regions in 27 patients (23.9%). A more

patients were male (n =

detailed information of patient characteristics and baseline
are shown in Table 1.

Radical surgery was carried out on 60 patients
(53.1%) and dCRT was administered to 53 patients
(46.9%), 42 (79.2%) of whom received concurrent
dCRT with 2 cycles of chemotherapy. With a median
follow-up time of 19 months (range from 5 to 75.2
months), 83 patients (73.5%) were dead and 93 patients
(82.3%) were recrudescent at the end of the follow-up
time. The median OS and PFS for the whole cohort of
patients were 20 months and 15.2 months, respectively.
For the surgery group, the median OS and PFS were
21.2 months and 16.5 months, and respectively 20
months and 15 months for the dCRT group. No survival
difference between the surgery group and dCRT group
was revealed by Kaplan—Meier analysis (Figure 1A and
B, P > 0.05).

Optimal Cut-Off Values for NLR and PLR
We used the ROC curve to determine the optimal cut-off
values for NLR and PLR for all patients in the study.
For NLR, the optimal cut-off value was 2.07 with 0.737
(95% CI: 0.635-0.840) of the area under the curve
(AUC). The sensitivity and specificity were 0.735 and
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Table | Basic Clinicopathological Characteristics of |13 ESCC
Patients

Characteristics Patients (%)

Age (years)

Median 62 years

Range 47-80

<65 70 (61.1%)

265 43 (38.9%)
Gender

Male 99 (87.6%)

Female 14 (12.4%)
Drinking history

Yes 81 (71.7%)

No 32 (28.3%)
Smoking history

Yes 83 (73.5%)

No 30 (26.5%)
Tumor location

Upper 25 (22.1%)

Middle 61 (54.0%)

Both areas 27 (23.9%)

Tumor length (cm)

Median 4.8

Range 2-8.2

<5 59 (52.2%)

>5 54 (47.8%)
T-staging

T2 4 (3.5%)

T3 86 (76.1%)

T4 16 (14.2%)

X 7 (6.2%)
N-staging

NO 20 (17.7%)

NI 57 (50.4%)

N2 27 (23.9%)

N3 9 (8.0%)

Tumor stage
I 20 (17.7%)
1] 93 (82.3%)

Therapeutic modalities
60 (53.1%)
53 (46.9%)

Radical surgery
dCRT

0.667, respectively. For PLR, the optimal cut-off value
was 183.06 with 0.660 (95% CI: 0.552-0.767) of the
AUC. The sensitivity and specificity were 0.566 and
0.733. The ROC curves are presented in Figure 2A
and B.

Correlation Between NLR and PLR and
Clinicopathological Parameters in the

Overall Population

Before treatment, 73 (64.6%) patients had a high NLR >
2.07 and 40 (35.4%) patients had a low NLR < 2.07. In
addition, 54 (47.8%) patients had a high PLR > 183.06
and 59 (52.5%) patients had a low PLR < 183.06. The
NLR was closely associated with the extent of lymph
node metastasis (P = 0.045) and the tumor stage (P =
0.043). A significant correlation was observed between
PLR and the extent of lymph node metastasis (P =
0.002). Additionally, a high PLR and recurrence with
distant organ metastasis were closely related (P =
0.014). The associations of NLR and PLR with the
clinical and pathologic characteristics are presented in
Table 2.

Prognostic Factors for Prognosis in the

Overall Population

Univariate analyses revealed that NLR (>2.07), PLR
(>183.06), depth of tumor (T3/T4), lymph node metastasis
(N2/N3) and advanced stage (III) were all noteworthy risk
factors for poor OS or PFS (Table 3). The results of
multivariate analysis demonstrated that NLR (>2.07) and
PLR (>183.06) were independently associated with poor
OS or PFS, and advanced stage (III) were significantly
correlated with decreased OS (Table 4).

Prognostic Effect of NLR and PLR in the

Overall Population

For high NLR, the 1-year, 3-year, and 4-year OS were
respectively 88.9%, 16.8%, and 0%, with 62.7%, 3.3%,
and 0% of the 1-year, 3-year, and 4-year PFS. For low
NLR, the 1, 3, and 4-year OS were respectively 97.4%,
46.2%, and 24.7%, with 89.7%, 15.7%, and 5.2% of the 1,
3, and 4-year PFS. Kaplan—Meier analysis revealed that
a low NLR was associated with superior survival benefits
(P = 0.000, Figure 3A). Similarly, for high PLR, the 1, 3,
and 4-year OS were respectively 81.1%, 15.9%, and 4%,
with 60.6%, 0%, and 0% of the 1, 3, and 4-year PFS. For
low PLR, the 1, 3, and 4-year OS were respectively
93.1%, 37.4%, and 13.5%, with 82.8%, 15.3%, and 3.8%
of the 1, 3, and 4-year PFS. Kaplan—Meier analysis con-
firmed that low PLR was associated with the added advan-
tage of survival (P = 0.000, Figure 3B).
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Figure | Association of therapeutic modalities of surgery versus definitive chemoradiotherapy (dCRT) with overall survival (A, P = 0.567) and progression-free survival (B,
P = 0.642) in the overall population.
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Figure 2 Receiver operating curves for overall survival were plotted to determine the optimum cut-off for NLR (A), PLR (B).

Prognostic Effect of Therapeutic Discussion

Modalities b)’ NLR and PLR A systemic inflammatory response, that triggers the pro-
In the high NLR and PLR populations or the low PLR liferation and metastasis of tumor cells through DNA
population, survival benefit was not different between damage and the facilitation of angiogenesis, substantially
surgery and dCRT (Figure 4A—C). It is noteworthy that promotes the development of malignancies and affects
surgery was associated with a superior OS compared with ~ survival of patients with cancer.'®** Neutrophils are able
dCRT in the low NLR population (P = 0.045). Figure 4D),  to secrete cytokines and chemokines including interleukin-
whose clinicopathological parameters were no difference 1, interleukin-6, tumor necrosis factor and myeloid growth
between surgery and dCRT (Table 5). However, there was  factors, which promote tumor progression, inhibit the abil-
no significant relationship between therapeutic modalities ity of immune cells to suppress immune functions and
and PFS in the low NLR cohort of patients (P = 0.099). induce resistance to cytotoxic drugs.'®*>2° Additionally,
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Table 2 Associations of NLR and PLR with Clinicopathological Characteristics

Characteristics NLR PLR
<2.07 >2.07 P-value <183.06 >183.06 P-value

Age (years) 0.621 0.861
<65 26 (23.0%) 44 (38.9%) 37 (32.7%) 33 (29.2%)
265 14 (12.4%) 29 (25.7%) 22 (19.5%) 21 (18.6%)

Gender 0.533 0.454
Male 34 (30.1%) 65 (57.5%) 53 (46.9%) 46 (40.7%)
Female 6 (5.3%) 8 (7.1%) 6 (5.3%) 8 (7.1%)

Drinking history 0.109 0.338
Yes 25 (22.1%) 56 (49.6%) 40 (35.4%) 41 (36.3%)
No 15 (13.3%) 17 (14.1%) 19 (16.8%) 13 (11.5%)

Smoking history 0.289 0.319
Yes 27 (23.9%) 56 (49.6%) 41 (36.3%) 42 (37.2%)
No 13 (11.5%) 17 (15.0%) 18 (15.9%) 12 (10.6%)

Tumor location 0.365 0.137
Upper 8 (7.1%) 17 (15.0%) 9 (8%) 16 (14.2%)
Middle 25 (22.1%) 36 (31.9%) 33 (29.2%) 28 (24.8%)
Both areas 7 (6.2%) 20 (17.7%) 17 (15.0%) 10 (8.8%)

Tumor length (cm) 0.661 0.616
<5 22 (19.5%) 37 (32.7%) 29 (25.7%) 30 (26.5%)
=5 18 (15.9%) 36 (31.9%) 30 (26.5%) 24 (21.3%)

T-staging 0.539 0.264
T2 2 (1.9%) 2 (1.9%) 3 (2.8%) I (0.9%)
T3 32 (30.2%) 54 (50.9%) 43 (40.6%) 43 (40.6%)
T4 4 (3.8%) 12 (11.3%) 11 (10.4%) 5 (4.7%)

N-staging 0.045 0.002
NO+NI 32 (28.3%) 45 (39.8%) 48 (42.5%) 29 (25.7%)
N2+N3 8 (7.1%) 28 (24.8%) I (9.7%) 25 (22.1%)

Tumor stage 0.043 0.442
I I (9.7%) 9 (8.0%) 12 (10.6%) 8 (7.1%)
11l 29 (25.7%) 64 (56.6%) 47 (41.6%) 46 (40.7%)

Therapeutic modalities 0.095 0.616
Surgery 17 (15.0%) 43 (38.1%) 30 (26.5%) 30 (26.5%)
dCRT 23 (20.4%) 30 (26.5%) 29 (25.7%) 24 (21.3%)

Recurrence with distant organs metastasis 0.284 0.014
Yes 8 (8.7%) 27 (29.3%) I (11.9%) 24 (26.1%)
No 19 (20.7%) 38 (41.3%) 33 (35.9%) 24 (26.1%)

platelets are a critical source of cytokines, such as trans-
forming growth factor-p and vascular endothelial growth
factor (VEGF), which assist angiogenesis and cell inva-
sion. Moreover, lymphocytes can secrete several cyto-
kines, including IFN-y and TNF-a, to prevent tumor
development from immune compartments and regulate
The decreased

the immunosurveillance  process.

lymphocyte count suggests inadequate host-to-tumor
immunological reactions, with reduced responses against
tumor.?°%® Taken together, these cells interact to form an
inflammatory immune system, which have two main func-
tions (anti-tumor and tumor promoting) under different
conditions. Several previous studies have shown that sys-

temic inflammation parameters, such as NLR, PLR and
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Table 3 Univariate Analysis of Factors Associated with Overall Survival and Progression-Free Survival
Prognostic Factors Patients Overall Survival Progression-Free Survival
HR 95% ClI P-value HR 95% ClI P-value

Age (years)

<65 70 | |

265 43 1.005 0.642—-1.573 0.981 0.881 0.575-1.350 0.561
Gender

Female 14 | |

Male 99 1.106 0.569-2.151 0.766 1.341 0.693-2.595 0.384
Drinking history

No 32 | |

Yes 8l 1.348 0.820-2.217 0.239 1.326 0.826-2.129 0.242
Smoking history

No 30 | |

Yes 83 1.225 0.738-2.033 0.432 1.391 0.852-2.272 0.187
Tumor location

Upper 25 | |

Middle 6l 0.951 0.502-1.804 0.878 0.895 0.491-1.634 0.719

Both areas 27 1.183 0.690-2.028 0.542 1.073 0.649-1.775 0.783
Tumor length (cm)

<5 60 | |

=5 53 1.074 0.693-1.665 0.749 I.119 0.739-1.695 0.594
T-staging

T2 4 | |

T3+T4 102 4.309 1.032-17.988 0.045 3.009 1.043-8.682 0.042
N-staging

NO+N | 77 | |

N2+N3 36 2218 1.394-3.528 0.001 1.750 1.120-2.736 0.014
Tumor stage

1l 20 | |

1] 93 3.336 1.680-6.623 0.001 2.208 1.238-3.937 0.007
Therapeutic modalities

dCRT 53 | |

Surgery 60 0.882 0.570-1.365 0.573 0.908 0.602-1.369 0.645
NLR

<2.07 40 | |

>2.07 73 3.007 1.788-5.059 0.000 2.470 1.550-3.936 0.000
PLR

<183.06 59 | |

>183.06 54 2431 1.560-3.789 0.000 2.087 1.373-3.174 0.001

lymphocyte-to-monocyte ratio, are commonly supposed to
identify the prognosis of various solid tumors.?-** 2
Therefore, NLR and PLR are proposed as easily determin-
able and cost-effective inflammatory biomarkers that

reflect the anti-tumor or tumor-promoting function of the

inflammatory immune system. In our retrospective study,
we selected NLR and PLR to evaluate the prognosis in
patients with ESCC in the middle and upper esophagus. In
agreement with most previously published reports,?**

both pretreatment high NLR (>2.07) and pretreatment
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Table 4 Multivariate Analysis of Factors Associated with Overall Survival and Progression-Free Survival
Prognostic Factors Overall Survival Progression-Free Survival
HR 95% CI p value HR 95% CI P-value
T-staging (T2 vs T3+T4) 2.397 0.538-10.673 0.251 2.283 0.735-7.088 0.153
N-staging (NO+N 1| vs N2+N3) 1.191 0.703-2.021 0516 1.023 0.603-1.734 0.933
Tumor stage (Il vs 1II) 2210 1.003-4.725 0.041 1.573 0.818-3.027 0.175
NLR (£2.07 vs >2.07) 1.982 1.131-3.474 0.017 1.764 1.060-2.936 0.029
PLR (<183.06 vs >183.06) 2.033 1.240-3.334 0.005 1.857 1.149-3.001 0.011

high PLR (>183.06) are strongly related to a worse PFS
and OS compared with low indexes in these patients
treated with surgery or dCRT.

Multivariate logistic regression analysis revealed that
pretreatment NLR and PLR values were closely associated
with survival. But equally, T-staging and N-staging were
calculated as an uncorrelated result with survival, besides,
tumor stage had been turned out to be not statistically
significant with PFS. The above negative results were
considered to be due to a lower population among the
T2, N3 and stage II. Moreover, both pretreatment high
NLR and PLR were correlated with lymph node metastasis
(N2/N3) of ESCC patients with tumors located in the
middle or upper esophagus. However, stage III was only
significantly associated with pretreatment high NLR but
not pretreatment high PLR. This negative result may be
attributed to the small number of stage II cases examined.
Additionally, we found the relationship that pretreatment
high PLR patients had a high rate of recurrence with
distant organ metastasis. This finding may be explained
by the physiological mechanism of platelets. Platelets can
protect circulating tumor cells from shear stresses as they

A .

=207
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Overall survival
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circulate in the bloodstream, induce VEGF and epithelial—
mesenchymal transition, and promote tumor cell extrava-
sation, adhesion and seeding of distant organ sites. > 3¢
During clinical practice, different specialists have
expressed different opinions on whether to choose surgery
or dCRT for locally advanced ESCC, but there is no
unified standard at present. In China, the great majority
of patients are recommended to have surgical treatment,
unless they are inoperable, of venerable age, suffering
from underlying diseases or for various other reasons.
However, poor prognosis of these patients and postopera-
tive complications including esophageal fistula, infection
and insufficient surgical margin should be considered prior
to opting for surgical treatment. This is especially impor-
tant for patients with locally advanced ESCC in the middle
or upper esophagus, who are more likely to be recom-
mended dCRT. It is difficult to make a distinction between
populations that benefited from surgery and dCRT by all
kinds of tests. To the best of our knowledge, there are few
hematological biomarkers to guide the treatment decision
between surgery and dCRT. As our study has confirmed,
NLR and PLR, easily available inflammatory biomarkers,

B ..
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Figure 3 Association of NLR (> 2.07 versus < 2.07) or PLR (> 183.06 versus < 183.06) with overall survival (A, P = 0.000 and B, P = 0.000).
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Figure 4 Association of therapeutic modalities of surgery versus definitive chemoradiotherapy (dCRT) with overall survival in high NLR population (A, P = 0.768), high PLR
population (B, P = 0.678), low PLR population (C, P = 0.451) and low NLR population (D, P = 0.045).

can predict the prognosis of ESCC patients undergoing
surgery or dCRT. In addition, the present study has also
further clarified that surgery is superior to dCRT for the
treatment of patients with locally advanced ESCC in the
middle and upper esophagus and with a pretreatment low
NLR (£2.07). The median OS of the surgery group of 17
patients (43 months) showed a definite improvement com-
pared with the dCRT group of 23 patients (29 months) in
a population with a pretreatment low NLR. Although the
sample size was small, there was no significant difference
in case characteristics between the two groups. The med-
ian PFS of the surgery group (31 months) was apparently
longer than for the dCRT group (21 months), although the
apparent difference was not statistically significant. This
negative result may be due to the small sample size. In
conclusion, we have reason to believe that surgery is better
than dCRT for the treatment of patients with locally
advanced ESCC in the middle and upper esophagus with
a pretreatment low NLR. Compared to surgery, we must

consider the following two effects of radiotherapy. First,
radiotherapy can trigger a strong tumor-associated inflam-
matory response by causing massive necrotic death of
cancer cells and surrounding tissues.’*” Second, lympho-
cytopenia can be induced by conventional radiotherapy.®®

The present research provides the first clinical evidence
that the pretreatment NLR value as a reference biomarker
can guide the treatment selections (surgery or dCRT).
However, there are several limitations to this research.
Our cohort involved a single center and was retrospective
in nature, which may lead to bias. In addition, the sample
size was relatively small. Finally, unknown other factors,
including subsequent therapy, may potentially have
affected the patient outcomes.

Conclusions

The pretreatment NLR and PLR, easy-to-use hematologi-
cal markers, were independent prognostic indicators for
patients with locally advanced ESCC located in the middle
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Table 5 Clinicopathological Characteristics Between Surgery
and dCRT in Low NLR Population

Characteristics Therapeutic Modality
Surgery dCRT P-value

Age (years) 0.481
<65 10 (25.0%) 16 (40.0%)
265 7 (17.5%) 7 (17.5%)

Gender 0.622
Male 15 (37.5%) 19 (47.5%)
Female 2 (5.0%) 4 (1.0%)

Drinking history 0.364
Yes 12 (30.0%) 13 (32.5%)
No 5 (12.5%) 10 (25.0%)

Smoking history 0.720
Yes 12 (30.0%) 15 (37.5%)
No 5 (12.5%) 8 (20.0%)

Tumor location 0.623
Upper 3 (7.5%) 5 (12.5%)
Middle 12 (30.0%) 13 (32.5%)
Both areas 2 (5.0%) 5 (12.5%)

Tumor length (cm) 0.088
<5 12 (30.0%) 10 (25.0%)
25 5 (12.5%) 13 (32.5%)

T-staging 0.106
T2 2 (5.3%) 0 (0%)
T3+T4 15 (39.5%) 21 (55.2%)

N-staging 0.263
NO+NI 15 (37.5%) 17 (42.5%)
N2+N3 2 (5.0%) 6 (15.0%)

Tumor stage 0.343
I 6 (15.0%) 5 (12.5%)
1] Il (27.5%) 18 (45.0%)

or upper esophagus that underwent radical surgery or
dCRT. A low pretreatment NLR value was regarded as
a reference marker to use radical surgery more certain as it
produced a considerable therapeutic benefit.
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