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The value of complete blood count for the
prognosis analysis of preoperative
esophageal squamous cell carcinoma
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Abstract

Objective: To investigate the predictive value of preoperative complete blood count for the survival of patients
with esophageal squamous cell carcinoma.

Methods: A total of 1587 patients with pathologically confirmed esophageal squamous cell carcinoma who
underwent esophagectomy in the Cancer Hospital Affiliated to Xinjiang Medical University from January 2010 to
December 2019 were collected by retrospective study. A total of 359 patients were as the validation cohort from
January 2015 to December 2016, and the remaining 1228 patients were as the training cohort. The relevant clinical
data were collected by the medical record system, and the patients were followed up by the hospital medical
record follow-up system. The follow-up outcome was patient death. The survival time of all patients was obtained.
The Cox proportional hazards regression model and nomogram were established to predict the survival prognosis
of esophageal squamous cell carcinoma by the index, their cut-off values obtained the training cohort by the ROC
curve. The Kaplan-Meier survival curve was established to express the overall survival rate. The 3-year and 5-year
calibration curves and C-index were used to determine the accuracy and discrimination of the prognostic model.
The decision curve analysis was used to predict the potential of clinical application. Finally, the validation cohort
was used to verify the results of the training cohort.

Results: The cut-off values of NLR, NMR, LMR, RDW and PDW in complete blood count of the training cohort were
3.29, 12.77, 2.95, 15.05 and 13.65%, respectively. All indicators were divided into high and low groups according to
cut-off values. Univariate Cox regression analysis model showed that age (≥ 60), NLR (≥3.29), LMR (< 2.95), RDW
(≥15.05%) and PDW (≥13.65%) were risk factors for the prognosis of esophageal squamous cell carcinoma;
multivariate Cox regression analysis model showed that age (≥ 60), NLR (≥3.29) and LMR (< 2.95) were independent
risk factors for esophageal squamous cell carcinoma. Kaplan-Meier curve indicated that age < 60, NLR < 3.52 and
LMR ≥ 2.95 groups had higher overall survival (p < 0.05). The 3-year calibration curve indicated that its predictive
probability overestimate the actual probability. 5-year calibration curve indicated that its predictive probability was
consistent with the actual probability. 5 c-index was 0.730 and 0.737, respectively, indicating that the prognostic
model had high accuracy and discrimination. The decision curve analysis indicated good potential for clinical
application. The validation cohort also proved the validity of the prognostic model.
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Conclusion: NLR and LMR results in complete blood count results can be used to predict the survival prognosis of
patients with preoperative esophageal squamous cell carcinoma.

Background
Malignancy is a major public health problem in the
world, according to the 2019 global cancer data report,
esophageal cancer incidence and mortality rank the 7th
and 6th in all cancer, respectively [1]. Esophageal cancer
could be divided into two categories according to histo-
logical types, including esophageal squamous cell carcin-
oma (ESCC) and esophageal adenocarcinoma (EAC).
Esophageal squamous cell carcinoma mainly distributed
in Asia, accounting for about 90%; esophageal adenocar-
cinoma mainly distributed in Europe, accounting for
about 70–80% [2, 3]. The middle-aged and elderly had
high incidence of esophageal cancer, the early clinical
manifestations are mainly dysphagia, burning sensation
under the sword, weight loss and other atypical symp-
toms, the later could be manifested as progressive dys-
phagia, so the early symptoms are easy to miss the
diagnosis, most of the diagnosis is advanced, the five-
year survival rate is only 10–20% [4, 5], early and mid-
term esophageal cancer should be treated by surgery,
but the overall survival rate has not changed signifi-
cantly, so how to evaluate the prognosis of patients be-
fore surgery has important clinical significance for
clinicians and patients, which could help clinicians to
change the treatment plan, while improving the survival
confidence of patients.
Over the past few decades, it has been confirmed that

depth of invasion, lymph node metastasis, TNM stage,
and various other factors [6] were important prognosis
factors of esophageal cancer, meanwhile, more and more
experiments in recent years have demonstrated that in-
flammation is associated with the survival of malignant tu-
mors. Complete blood count (CBC) is one of the most
common clinical laboratory tests, and absolute counts of
neutrophils, lymphocytes, and monocytes reflect the in-
flammatory response and the overall immune status of the
body. Peripheral blood prognostic inflammatory markers
include neutrophil to lymphocyte ratio (NLR), neutrophil
to monocyte ratio (NMR), lymphocyte to monocyte ratio
(LMR), red blood cell distribution width (RDW) and
blood cell distribution width (PDW), which have been
demonstrated to be closely related to the prognosis of
various cancers [6, 7]. In clinical laboratories, because
blood routine tests are mandatory for patients and cheap,
experimental data are relatively easy to obtain. Therefore,
it is of great clinical significance to predict the prognosis
of patients with esophageal squamous cell carcinoma by
the results of blood routine test items.

Materials and methods
Patient
This retrospective study was approved by the Ethics
Committee of Cancer Hospital Affiliated to Xinjiang
Medical University. All cases of esophageal cancer were
diagnosed by pathological results. A total of 1587 cases
of esophageal squamous cell carcinoma were collected,
who underwent esophagectomy and were diagnosed in
the Cancer Hospital Affiliated to Xinjiang Medical Uni-
versity from January 2010 to December 2019. In them,
359 cases from January 2015 to December 2016 were se-
lected as the validation cohort, and the remaining 1228
cases were as the training cohort. All patients with
esophageal squamous cell carcinoma were pathologically
staged by experienced oncologists according to the 8th
edition of TNM staging issued by the American Joint
Committee on Cancer (AJCC). Inclusion criteria:1)
histopathologically confirmed ESCC without distant me-
tastasis (TNM-I-III) from January 2010 to December
2019 were included in the study; 2) at least 6 lymph
nodes were examined for pathological diagnosis; 3) no
chemotherapy and/or radiotherapy before and after sur-
gery; 4) preoperative CBC was obtained 1 time before
esophagectomy. Exclusion criteria: 1) previous or con-
comitant other cancer; 2) serious complications or death
within 30 days after surgery; 3) preoperative systemic in-
flammatory response syndrome (SIRS) or evidence of in-
fection, autoimmune disease. The last follow-up date
was 21 February 2021.

Statistical analysis
The area under the curve (AUC) was calculated by re-
ceiver operating characteristic curve (ROC) and the opti-
mal cutoff value for continuous variables was calculated.
The correlation between each indicator and pathological
parameters was indicated by spearman correlation coef-
ficient, univariate and multivariate analyses were per-
formed using the Cox regression analysis model to
assess the effect of multiple covariates on survival out-
comes; nomograms were generated with Cox regression
coefficients, Kaplan-Meier survival curves were estab-
lished to express overall survival, their accuracy and dis-
crimination were indicated using the 3- and 5-year
calibration curves and c-index, their potential for clinical
application was indicated using the decision curve ana-
lyses, and finally validated using the validation cohort.
For all analyses, p < 0.05 was defined as significant. Stat-
istical analysis was performed using SPSS version 26.0
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(SPSS, Chicago, IL) and the rms, survival, survivalROC,
and rmda packages of R language.

Results
Cut-off value of every test index
Taking whether the patient died in the final result as the
outcome event, ROC curve was used to find out whether
there was an appropriate cut-off value for every test
items to predict the patient’s death outcome, and then
the significance of every indicators in prognosis was
demonstrated. The cut-off values of relevant quantitative
NLR, NMR, LMR, RDW, PDW and other indicators
were 3.29, 12.77, 2.95, 15.05 and 13.65%,respectively
(Table 1, Fig. 1).

Clinicopathological features of patients
The clinicopathological characteristics of the patients in
the training cohort (n = 1228) and validation cohort
(n = 359) in Table 2. The male to female ratio was 2.21:1
and 2.55:1 in the training and validation cohorts, re-
spectively. In the training cohort Age > 60 (66.2%) and
tumor location in the middle (72.6%) was significantly
higher than < 60 (33.8%) and tumor location in the
upper and lower segments (27.4%). In the pathological
stage, T3 (64.6%) was the most depth of tumor invasion
group, which was related to the diagnosis of advanced
ESCC patients. 40.9% of ESCC patients had no lymph
node metastasis. In Pathological staging, stage II (41.2%)
and III (50.8%) patients accounted for the vast majority.
Based on the correlation between various indicators in

the training cohort and pathological parameters
(Table 3), It could be concluded that NLR, NMR and
PDW were significantly correlated with Depth of inva-
sion, Lymph node metastasis and Stage (p < 0.05), LMR
is correlated with Lymph node metastasis, Differenti-
ation and Stage (p < 0.05), and RDW is correlated with
Stage (p < 0.05).

Univariate and multivariate cox regression analysis of
various indicators
Univariate Cox regression analysis was used to calculate
the value of gender, age, every classification index, tumor
location, depth of invasion, lymph node metastasis,

differentiation and pathological stage for the prognosis
of esophageal cancer, respectively, and it could be found
(Table 4) that age (p < 0.001), NLR (p < 0.001), LMR
(p < 0.001), RDW (p = 0.049), PDW (p = 0.016), depth
of invasion (p < 0.001), lymph node metastasis
(p < 0.001) and stage (p < 0.001) were prognostic factors
for esophageal cancer; multivariate Cox regression ana-
lysis could reveal that age (p < 0.001), NLR (p < 0.001),
LMR (p = 0.001), depth of invasion (p < 0.001), lymph
node metastasis (p = 0.016) and stage (p < 0.036) were
independent risk factors for the prognosis of esophageal
cancer. The age ≥ 60 years group showed a 1.341-fold
(1.169–1.538) increased risk of death than the < 60 years
group;NLR ≥ 3.52 group vs. < 3.52 group, with a 1.578-
fold (1.373–1.814) increased risk of death. The LMR <
2.95 group was associated with a 1.265-fold (1.107–
1.445) increased risk of death compared with the LMR ≥
2.95 group.

Survival analysis results of significance detection
indicators
Based on the Cox regression multivariate analysis, we se-
lected Age, NLR, and LMR to establish the survival
curve. From the (Fig. 2A-C), it showed that the age < 60,
NLR < 3.52 and LMR ≥ 2.95 groups had higher overall
survival.

Nomogram development and internal validation
Based on Cox regression multivariate analysis of the
training cohort; the nomogram for predicting overall
survival at 3 and 5 years in the training cohort was estab-
lished by age, NLR, LMR, depth of invasion, lymph node
metastasis, and stage (Fig. 3). The 3-year survival prob-
ability calibration plot indicated that the nomogram pre-
dicted risk overestimate the actual risk,the 5-year
survival probability calibration plot indicated good ac-
curacy between nomogram prediction and actual obser-
vation. Their C-index scores were 0.730 and 0.737,
indicating their good discrimination. The decision curve
showed that it had good potential for clinical application
(Fig. 4A-F).
At the end of the internal validation, the overall sur-

vival of every patient in the validation cohort was evalu-
ated by a nomogram designed based on the training
cohort. The calibration curves show good agreement in
the 5-year survival probability between actual observed
and nomogram predictions, and their 3-year actual ob-
served risk was still overestimated. In the validation co-
hort, the 3- and 5-year C-index was 0.733 and 0.745.
These results indicate that the Nobel plot is a more ac-
curate and useful tool for predicting overall survival in
patients with operable ESCC (Fig. 5A-F).

Table 1 ROC Analysis Results of Significant Quantitative

Index Cut-off value AUC P

NLR 3.29 0.615 <0.001

NMR 12.77 0.516 <0.001

LMR 2.95 0.598 <0.001

PDW 15.05 0.489 0.275

RDW 13.65 0.498 0.179

NOTE:NLR:neutrophil to lymphocyte ratio;NMR:neutrophil to monocyte
ratio;LMR:lymphocyte to monocyte ratio;RDW: red blood cell distribution
width;PDW: blood cell distribution width
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Discussion
The incidence of esophageal cancer is high in the world.
About 580,000 new cases were diagnosed worldwide,
meanwhile, about 510,000 people died of esophageal
cancer every year. In China, nearly 300,000 patients with
esophageal cancer died in every year, accounting for
more than 50% of the global deaths of esophageal cancer
[8]. Now it is generally recognized that inflammation
plays an increasingly important role in the development
of tumors, and its mechanism may be include the in-
flammation releases cytokines and up-regulation of tran-
scription factors, then leading to the generation and
accumulation of a large number of oxygen free radicals,
which could cause DNA damage and breakage in paren-
chymal cells, including stem cells, overexpression of
proto-oncogenes, loss of function of tumor suppressor
genes and up-regulation of genes that promote the cell
cycle, leading to abnormal cell proliferation, thereby
interfering with the stability of the body’s microenviron-
ment, accelerating tumor growth, invasion, metastasis
and other processes, affecting the prognosis of tumors
[9, 10]. Many reports have shown that LMR, NLR and
NMR, PDW, RDW as inflammatory indicators, were
closely related to the prognosis of a variety of diseases
and could be used as prognostic factors in a variety of
malignant tumors [7, 11, 12]. In recent years, nomo-
grams have been constructed for many cancers, and
some of them were more reliable than traditional staging
prediction [13]. Although the nomograms have many
advantages, there were few nomograms to construct for

ESCC by CBC. We established nomograms by CBC indi-
cators and pathological parameters to predict the prog-
nosis of ESCC and validate its model performance.
In this study, we investigated the effect of inflammatory

indicators in blood routine on the prognosis of preopera-
tive esophageal squamous cell carcinoma. Based on uni-
variate Cox regression analysis of training cohort, NLR ≥
3.29, LMR < 2.95, RDW ≥ 15.05% and PDW ≥ 13.65% were
risk factors for preoperative esophageal squamous cell car-
cinoma prognosis; multivariate Cox regression analysis
model showed that NLR ≥ 3.29 and LMR < 2.95 were inde-
pendent risk factors for preoperative esophageal squa-
mous cell carcinoma, which were the same as most
studies; the HR of NLR ≥ 3.29 was 1.578 (1.373–1.814;
P < 0.001) than NLR < 3.29, which was consistent with
Arigami T [14] and Gao GD [15] studies, and NLR > 3.0
and NLR > 2.83 were effective predictors for preoperative
esophageal carcinoma; the HR of LMR < 2.95 was 1.265
(1.107–1.445; P < 0.001) than LMR ≥ 2.95, Huang Y [16]
et al. believed that preoperative LMR < 2.93 predicted
poor prognosis of patients with esophageal squamous cell
carcinoma. Hu G [17] et al. did a meta-analysis and also
concluded that low LMR could predict poor prognosis of
esophageal cancer, meanwhile, Li KJ [18] believed that
LMR and NLR could be used to predict the survival rate
of patients with advanced esophageal cancer who also re-
ceived chemoradiotherapy, and confirmed that LMR and
NLR could predict the survival rate of patients with pre-
operative esophageal cancer in this study. Among other
related blood routine test indicators, PDW had distinct

Fig. 1 ROC curve of CBC index based on training cohort. NOTE: NLR:neutrophil to lymphocyte ratio;NMR:neutrophil to monocyte ratio;LMR:lymphocyte to
monocyte ratio;RDW: red blood cell distribution width;PDW: blood cell distribution width

Lv et al. BMC Cancer         (2021) 21:1072 Page 4 of 11



Table 2 Clinicopathological features and CBC index of esophageal squamous cell carcinoma

characteristic Training cohort(n = 1228) Validation cohort(n = 359)

Number of patients Composition ratio (%) Number of patients Composition ratio (%)

Sex

Male 845 68.8% 258 71.9%

Female 383 31.2% 101 28.1%

Age

< 60 years 415 33.8% 111 30.9%

≥ 60 years 813 66.2% 248 69.1%

NLR

< 3.29 864 70.4% 252 70.2%%

≥ 3.29 364 29.6% 107 29.8%%

NMR

< 12.77 1013 82.5% 289 80.5%

≥ 12.77 215 17.5% 70 19.5%

LMR

< 2.95 421 34.3% 126 35.1%

≥ 2.95 807 65.7% 233 64.9%

RDW

< 15.05% 786 64% 234 65.2%

≥ 15.05% 442 36% 125 34.8%

PDW

< 13.65% 1103 89.8% 324 90.3%

≥ 13.65% 125 10.2% 35 9.7%

Tumor location

Upper 49 4.0% 12 3.3%

Middle 892 72.6% 258 71.9%

Lower 287 23.4% 89 24.8%

Depth of tumor invasion

pT1 106 8.6% 27 7.5%

pT2 301 24.5% 87 24.2%

pT3 793 64.6% 230 64.1%

pT4 28 2.3% 15 4.2%

Lymph node metastasis

pN0 502 40.9% 149 41.5%

pN1 502 40.9% 134 37.3%

pN2 224 18.2% 76 21.2%

Differentiation

G1 61 5% 15 4.2%

G2 693 56.4% 210 58.5%

G3 474 38.6% 134 37.3%

Stage

I 98 8% 27 7.5%

II 506 41.2% 141 39.3%

III 624 50.8% 191 53.2%

NOTE:NLR:neutrophil to lymphocyte ratio;NMR:neutrophil to monocyte ratio;LMR:lymphocyte to monocyte ratio;RDW: red blood cell distribution width;PDW: blood
cell distribution width;HR: hazard ratio; CI: confidence interval

Lv et al. BMC Cancer         (2021) 21:1072 Page 5 of 11



Ta
b
le

3
C
or
re
la
tio

n
be

tw
ee
n
cl
in
ic
op

at
ho

lo
gi
ca
lp

ar
am

et
er
s
an
d
C
BC

in
es
op

ha
ge

al
sq
ua
m
ou

s
ce
ll
ca
rc
in
om

a

V
ar
ia
b
le
s

C
as
es

N
LR

R
P

LM
R

R
P

N
M
R

R
P

RD
W

R
P

PD
W

R
P

<
3.
29

≥
3.
29

<
2.
95

≥
2.
95

<
12

.7
7

≥
12

.7
7

<
13

.6
5

≥
13

.6
5

<
15

.0
5

≥
15

.0
5

G
en

de
r

0.
06
3

0.
02
6

0.
02
1

0.
46
0

0.
04
1

0.
14
7

0.
01
5

0.
59
5

0.
12
5

<
0.
00
1

M
al
e

84
5

57
8

26
7

28
4

56
1

70
6

13
9

54
5

30
0

49
5

35
0

Fe
m
al
e

38
3

28
6

97
13
7

24
6

30
7

76
24
1

14
2

22
0

26
3

A
ge

(y
ea
rs
)

0.
00
4

0.
89
4

0.
02
8

0.
32
6

0.
00
8

0.
79
2

0.
02
6

0.
35
4

0.
02
2

0.
43
6

<
60

41
5

29
3

12
2

15
0

26
5

34
4

71
27
3

14
2

24
8

16
7

≥
60

81
3

57
1

24
2

27
1

54
2

66
9

14
4

51
3

30
0

46
7

34
6

Tu
m
or

lo
ca
tio

n
0.
04
7

0.
10
2

0.
04
2

0.
14
0

0.
02
2

0.
45
1

0.
01
7

0.
54
6

0.
02
7

0.
34
6

U
pp

er
/M

id
dl
e

94
1

65
1

29
0

33
3

60
8

77
2

16
9

59
8

34
3

54
1

40
0

Lo
w
er

28
7

21
3

74
88

19
9

24
1

46
18
8

99
17
4

11
3

D
ep

th
of

in
va
si
on

0.
08
4

0.
03
3

0.
05
4

0.
31
4

0.
12
3

<
0.
00
1

0.
07
7

0.
06
3

0.
09
8

0.
00
8

pT
1

10
6

85
21

30
76

95
11

80
26

78
28

pT
2

30
1

22
1

80
10
4

19
7

26
7

34
18
4

11
7

16
9

13
2

pT
3

79
3

54
0

25
3

27
4

51
9

63
1

16
2

50
5

28
8

45
4

33
9

pT
4

28
18

10
13

15
20

8
17

11
14

14

Ly
m
ph

no
de

m
et
as
ta
si
s

0.
70
7

<
0.
00
1

0.
42
0

0.
03
3

0.
12
3

<
0.
00
1

0.
05
2

0.
19
3

0.
05
6

0.
04
1

pN
0

50
2

40
1

10
1

16
0

34
2

44
1

61
33
6

16
6

30
6

19
6

pN
1

50
2

33
7

16
5

18
0

32
2

38
9

11
3

30
9

19
3

28
2

22
0

pN
2

22
4

12
6

98
81

14
3

18
3

41
14
1

83
12
7

97

D
iff
er
en

tia
tio

n
0.
00
2

0.
99
8

0.
62
6

<
0.
00
1

0.
02
7

0.
64
6

0.
02
4

0.
69
7

0.
02
9

0.
59
2

G
1

61
43

18
20

41
52

9
36

25
32

29

G
2

69
3

48
8

20
5

21
6

47
7

56
6

12
7

44
4

24
9

40
9

28
4

G
3

47
4

33
3

14
1

18
5

28
9

39
5

79
30
6

16
8

27
4

20
0

St
ag
e

0.
18
3

<
0.
00
1

0.
16
7

0.
04
1

0.
11
8

<
0.
00
1

0.
07
7

0.
02
7

0.
54
8

<
0.
00
1

I
98

80
18

23
75

89
9

75
23

72
26

II
50
6

39
7

10
9

17
6

33
0

43
6

70
31
9

18
7

28
7

21
9

III
62
4

38
7

23
7

22
2

40
2

48
8

13
6

39
2

23
2

35
6

26
8

N
O
TE
:N
LR
:n
eu

tr
op

hi
lt
o
ly
m
ph

oc
yt
e
ra
tio

;N
M
R:
ne

ut
ro
ph

il
to

m
on

oc
yt
e
ra
tio

;L
M
R:
ly
m
ph

oc
yt
e
to

m
on

oc
yt
e
ra
tio

;R
D
W
:r
ed

bl
oo

d
ce
ll
di
st
rib

ut
io
n
w
id
th
;P
D
W
:b

lo
od

ce
ll
di
st
rib

ut
io
n
w
id
th

Lv et al. BMC Cancer         (2021) 21:1072 Page 6 of 11



Table 4 Univariate and multivariate Cox proportional hazards regression models in patients with ESCC

Univariate analysis HR (95% CI) P-value Multivariate analysis HR (95% CI) P-value

Age (years) < 0.001 < 0.001

< 60 years 1.000 – 1.000

≥ 60 years 1.274 (1.112–1.461) – 1.341 (1.169–1.538)

Gender 0.850 –

Male 1.000 – –

Female 0.987 (0.861–1.131) – –

Tumor location 0.140 –

Upper/Middle 1.000 – –

Lower 1.117 (0.964–1.294) – –

Depth of invasion < 0.001 < 0.001

pT1 1.000 – 1.000 –

pT2 1.402 (1.051–1.869) 0.022 1.085 (0.796–1.479) 0.606

pT3 2.404 (1.845–3.133) < 0.001 1.557 (1.137–2.131) 0.006

pT4 3.437 (2.168–4.451) < 0.001 2.721 (1.527–4.848) 0.001

Lymph node metastasis < 0.001 0.016

pN0 1.000 – 1.000 –

pN1 1.725 (1.493–1.994) < 0.001 1.354 (1.066–1.718) 0.013

pN2 2.241 (1.881–2.670) < 0.001 1.530 (1.142–2.048) 0.004

Stage < 0.001 0.036

I 1.000 – 1.000 –

II 1.973 (1.456–2.674) < 0.001 1.432 (1.007–2.035) 0.046

III 3.657 (2.712–4.933) < 0.001 1.705 (1.078–2.696) 0.023

Differentiation 0.122 0.046

G1 1.000 – –

G2 1.411 (1.105–1.961) 0.040 – –

G3 1.374 (0.984–1.918) 0.062 – –

NLR < 0.001 < 0.001

< 3.29 1.000 1.000 –

≥ 3.29 1.859 (1.678–2.060) 1.578 (1.373–1.814) –

NMR 0.202 –

< 12.77 1.000 –

≥ 12.77 2.010 (1.716–2.355) – –

LMR < 0.001 0.001

≥ 2.95 1.000 – 1.000 –

< 2.95 1.373 (1.205–1.566) – 1.265 (1.107–1.445)

RDW 0.049 0.366

< 15.05% 1.000 1.000 –

≥ 15.05% 1.1411.001–1.301) 1.063 (0.931–1.213) –

PDW 0.016 0.104

< 13.65% 1.000 – 1.000 –

≥ 13.65% 1.280 (1.048–1.562) – 1.181 (0.966–1.444) –
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conclusions, Kawakita Y [19] et al. believed that PDW<
12.5% could predict poor prognosis of esophageal cancer,
but in contrast to Song Q [20] et al., he believed that high
PDW could predict poor prognosis of esophageal cancer,
and in this study, PDW, RDW, and NMR were not inde-
pendent prognostic factors of preoperative esophageal
squamous cell carcinoma (p > 0.05), which may be differ-
ent from the cut-off values of PDW, RDW, and NMR in
these studies. The criteria and methods for determining
cut-off values were diferent in diferent institutions; a suit-
able cut-off value cannot be proposed by statistical ana-
lysis. This may affect the results and lead to an inevitable
potential bias, which may limit the value of NLR, LMR,
RDW, PDW in clinical practice and even lead to distinct
conclusions, therefore, defining NLR, LMR, RDW, PDW
requires a standard, uniform cutoff. Among the patho-
logical parameters, we concluded that pathological stage,
depth of invasion, and lymph node metastasis were inde-
pendent prognostic factors for preoperative esophageal
squamous cell carcinoma, and differentiation was not an

independent prognostic factor, which may be associated
with most of the esophageal cancers being advanced. In
this study, we tried to establish a nomogram based on
blood routine and pathological parameters to predict the
prognosis of ESCC. In the performance validation, its 3-
year calibration curve indicated that its predictive prob-
ability overestimate the actual probability. 5-year calibra-
tion curve indicated that its predictive probability was
consistent with the actual probability, which may be re-
lated to the low overall survival rate of ESCC and needs to
be further explored; the decision curve analysis showed
the potential of clinical application of the prediction
model. This was also verified in the validation cohort. We
believe that our model is a simple and easy tool for both
physicians and patients to estimate the survival rate of
esophageal cancer patients in the postoperative situation.
Several limitations should be acknowledged in the

current study. First, the current study is a retrospective
study, although it is a large sample, but other potential
diseases affecting inflammatory cannot be completely

Fig. 2 Kaplan Meier survival curve for the indicators of significance. NOTE: NLR:neutrophil to lymphocyte ratio;LMR:lymphocyte to monocyte ratio

Fig. 3 Evaluation of nomogram of CBC index in the patients with esophageal squamous cell cancer after esophagectomy. NOTE: To use the
nomogram, the value attributed to an individual patient is located on each variable axis, and a line is drawn upwards to determine the number
of points received for each variable value. The sum of these numbers is located on the total points axis, and a line is drawn downward to the
survival axis to determine the likelihood of 3- or 5-year survival. NLR:neutrophil to lymphocyte ratio;LMR:lymphocyte to monocyte ratio
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Fig. 4 Performance validation for predicting 3-year and 5-year survival in the training cohort. NOTE: Calibration curve by nomogram, Pathological
stage for 3-year (A) and 5-year (B) OS in the training cohort, Time-dependent receiver operating characteristic (ROC) curves by nomogram,
Pathological stage for 3-year (C) and 5-year (D) OS in the training cohort. Decision curve analyses by nomogram, Pathological stage for 3-year (E)
and 5-year (F) OS in the training cohort

Lv et al. BMC Cancer         (2021) 21:1072 Page 9 of 11



Fig. 5 Performance validation for predicting 3-year and 5-year survival in the validation cohort. NOTE: Calibration curve by nomogram, Pathological stage for 3-
year (A) and 5-year (B) OS in the validation cohort, Time-dependent receiver operating characteristic (ROC) curves by nomogram, Pathological stage for 3-year
(C) and 5-year (D) OS in the validation cohort. Decision curve analyses by nomogram, Pathological stage for 3-year (E) and 5-year (F) OS in the validation cohort
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ruled out. Secondly, excessive uncontrollable factors for
laboratory test results of blood cell count-related indica-
tors and excessive variation of indicators, which lead to
its limited role in the judgment of clinical prognosis.
Therefore, this study aimed at the expression level of
peripheral blood cells in patients with esophageal cancer,
and explored the relationship between a variety of in-
flammatory indicators and the prognosis of esophageal
cancer, in order to provide new ideas for the prognosis
of esophageal cancer. So we also expected to have a
more scientific and rigorous prospective, multicenter
study to verify our result.
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