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Abstract

Background 1t is now widely recognized that outcomes in
cancer patients are not determined by their tumor charac-
teristics alone. In this study, we retrospectively analyzed
the clinical data of esophageal cancer patients to evaluate
the impact of red blood cell distribution width (RDW),
platelet distribution width (PDW), and mean platelet vol-
ume (MPV) on cancer-specific survival (CSS).

Study design We retrospectively reviewed a database
of 144 consecutive patients who underwent curative
esophagectomy for esophageal squamous cell carcinoma at
our institute between 2006 and 2014.

Result In multivariate analysis, pathological stage (pStage)
(p = 0.0002) and a high RDW (p = 0.0300) were found
to be independently associated with poor survival. Patients
with a high RDW had a significantly poorer prognosis in
terms of CSS than those with a low RDW (p = 0.004).
Among non-elderly patients, multivariate analysis dem-
onstrated that pStage (p = 0.0120), and a high RDW
(p = 0.0092) were independent risk factors for a worse
prognosis. In addition, non-elderly patients with a high
RDW had a significantly poorer prognosis in terms of CSS
than those with a low RDW (p = 0.0003).

On the other hand, univariate analysis demonstrated that
pStage (p = 0.0008) was the only significant risk factor for
a poor prognosis in elderly patients.

Conclusions We confirmed that a high RDW was sig-
nificantly associated with the CSS of esophageal cancer

P4 Noriyuki Hirahara
norinorihirahara@yahoo.co.jp

Department of Digestive and General Surgery, Shimane
University Faculty of Medicine, 89-1 Enya-cho, Izumo,
Shimane 693-8501, Japan

patients after curative esophagectomy. Furthermore, in
non-elderly patients, a high RDW was a significant and
independent predictor of poor survival.

Keywords Esophageal cancer - Red cell distribution width
(RDW) - Prognostic predictor

Introduction

Recent studies have shown that preoperative inflammation-
based prognostic scores can predict the overall survival of
patients with various cancers [1-3]. The systemic inflam-
matory response is associated with immune and coagu-
lation processes, although the precise mechanisms that
underlie this response, as well as the interaction between
coagulation, inflammation, and carcinogenesis remain
obscure.

The red blood cell distribution width (RDW) is the coef-
ficient of variation in red blood cell size, and an elevated
RDW corresponds to anisocytosis [4]. Although its main
clinical application has been limited to the diagnosis of
iron deficiency anemia, fluctuations in RDW have recently
been reported in many pathophysiological conditions, and
elevated RDW is strongly associated with chronic inflam-
mation, poor nutritional status, and age-associated diseases
via changes in erythropoiesis. Cancer is known to evoke
chronic inflammation and malnutrition, and cancer-associ-
ated inflammation is a key determinant of disease progres-
sion and survival in various cancers [5, 6].

Mean platelet volume (MPV), a marker of platelet size,
is a platelet volume index and reflects early platelet acti-
vation [7]. An elevated MPV is closely associated with
thromboembolism in patients with ischemic stroke, myo-
cardial infarction, and cerebrovascular thromboembolism
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[8-10]. In addition, platelets have an inflammatory role
that is mediated by the secretion of pro-inflammatory fac-
tors, chemokines, and growth factors. They also have a
role in cancer progression. Consequently, an inflammatory
response significantly increases the risk of metastases at
each cancer stage, and thus these hematological parameters
predict a poor prognosis in, for example, gastric, lung, and
renal cancer [11-13].

Another indicator of platelet morphology is the plate-
let distribution width (PDW). PDW is a measure of vari-
ation in platelet size, and a high PDW can be a sign of
active platelet release. The induction of platelet production
leads to an increase in the average platelet size and conse-
quently affects the PDW. Furthermore, an elevated platelet
count and increased platelet aggregation have been shown
to facilitate tumor progression by protecting tumor cells
from the immune system [14]. PDW is therefore a potential
prognostic indicator in cancer, although it should be noted
that both PDW and MPV can also change in a number of
benign conditions [15, 16].

It is now widely recognized that outcomes in cancer
patients are not determined by their tumor characteristics
alone, but also by non-tumor factors such as their general
health [17]. There is a growing interest in establishing
novel predictive biomarkers for various cancers. However,
to the best of our knowledge, there has been no direct anal-
ysis of the predictive value of RDW, PDW, and MPV indi-
ces in esophageal cancer. In this study, we retrospectively
analyzed the clinical data of esophageal cancer patients to
evaluate the impact of RDW, PDW, and MPV on cancer-
specific survival (CSS).

Patients and methods
Patients

We retrospectively reviewed a database of 144 consecutive
patients who underwent potentially curative esophagec-
tomy with RO resection for histologically verified esopha-
geal squamous cell carcinoma at our institute between Jan-
uary 2006 and December 2014. RO resection was defined
as a complete resection without any microscopic resec-
tion margin involvement. Video-assisted or thoracoscopic
esophagectomy with three-field lymph node dissection
was performed for all patients, followed by elevation of
the gastric conduit to the neck via the posterior mediastinal
approach or the retrosternal approach with end-to-end anas-
tomosis of the cervical esophagus and the gastric conduit.
The clinical characteristics, laboratory data, treatment, and
pathological data for the patients were obtained from their
medical records. No patient had clinical signs of infection
or other systemic inflammatory conditions preoperatively.
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We evaluated the CSS, in which the cause of death was
determined from the case notes or computerized records.
Two patients who died of a complication related to surgery
within 60 days after esophagectomy were excluded from
the analysis. We defined ‘elderly’ patients as those aged
>70 years and ‘non-elderly’ as those aged <70 years [3].

The observation period started from the day of the oper-
ation and lasted for 5 years or until death, loss to follow-up,
or withdrawal of consent.

Permission to perform this retrospective study was
obtained from the ethical board of our institution.

Blood sample analysis

Preoperative complete blood count (CBC) data were retro-
spectively extracted from the medical records. Only sub-
jects for whom preoperative CBC and blood differential
data were available were included in the study. All white
blood cell and differential counts were taken within 1 week
prior to surgery.

RDW, PDW, and MPV

CBC and hematological marker levels were measured
using ethylenediaminetetraacetic acid-treated blood. Blood
parameters, RDW, PDW, and MPV were analyzed using
an automated hematology analyzer XE-5000 (Sysmex
XE-5000 hematology analyzer; TOA Medical Electronics,
Kobe, Japan). RDW, PDW, and MPV values were obtained
directly from the CBC tests.

TNM stage

The pathological classification of the primary tumor, the
degree of lymph node involvement, and the presence of
organ metastasis were determined according to the TNM
classification system in the 7th edition of the Cancer Staging
Manual of the American Joint Committee on Cancer [18].

Statistical analysis

The means and standard deviations were calculated, and
the differences were analyzed using Student’s 7 test. Differ-
ences between categories of each clinicopathological fea-
ture were analyzed using the chi-squared test. The routine
reference cut-off values for RDW, PDW, and MPV used by
our hospital laboratory were <50, <15.3, and <11.5, respec-
tively. Patients with a RDW, PDW, or MPV greater than
these cut-off values were considered to have a high RDW,
PDW, and MPV, while the remaining patients were con-
sidered to have a low RDW, PDW, and MPYV, respectively.
The CSS was calculated using Kaplan—Meier statistics, and
inter-group differences were assessed using the log-rank
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test. CSS was defined as the interval from the date of oper-
ation to the date of cancer specific death, or last follow-up.

Univariate analyses were performed to determine vari-
ables associated with CSS. Variables with p values <0.05
in the univariate analysis were included in a multivariate
logistic regression analysis. The potential prognostic fac-
tors for esophageal cancer were age (<70 vs >70 years), sex
(female vs male), pathological stage (pStage; I/II vs III),
tumor size (<3 cm vs >3 cm), operation time (<600 min
vs >600 min), intraoperative blood loss (<500 mL vs
>500 mL), serum squamous cell carcinoma antigen (SCC)
value (<1.5 vs >1.5), RDW (<50 vs >50), PDW (<15.3 vs
>15.3), and MPV (<11.5 vs >11.5).

All statistical analyses were performed using the statisti-
cal software JMP (version 11 for Windows; SAS Institute,
Cary, NC, USA), and p values <0.05 were considered sta-
tistically significant.

Results

Relationships between RDW, PDW, MPYV,
and clinicopathological features

The relationships between RDW, PDW, MPV, and the clin-
icopathological features of 144 esophageal cancer patients
are shown in Table 1. The mean and standard deviation of
RDW, PDW, and MPV was 48.6 £ 6.9, 11.3 £ 1.9, and
10.1 £ 0.9, respectively. Standard values of these param-
eters were different by measuring instrument. The routine
reference cut-off values for RDW, PDW, and MPV used by
our hospital laboratory were <50, <15.3, and <11.5, respec-
tively. Patients with a RDW, PDW, or MPV greater than
these cut-off values were considered to have a high RDW,
PDW, and MPV, while the remaining patients were consid-
ered to have a low RDW, PDW, and MPV, respectively.

There was a significant association between RDW and
factors such as tumor location (p = 0.039), tumor depth
(p < 0.0001), pStage (p = 0.006), and intraoperative blood
loss (p = 0.024). The PDW also showed significant asso-
ciations with tumor size (p = 0.043), lymph node metas-
tasis (p = 0.0002), and pStage (p = 0.032). No significant
associations were found between these clinicopathological
features and MPV.

Prognostic factors for CSS

In this study, we did not analyze the relationship between
PDW, MPV and prognostic value, because the size of the
high PDW (n = 4) and the high MPV (n = 12) subgroup
populations were too small to be compared with another
group (n = 132).

Univariate analyses demonstrated that pStage (haz-
ard ratio [HR] 4.467; 95 % confidence interval [CI]
2.469-8.337; p < 0.0001), tumor size (HR 3.172; 95 % CI
1.511-7.076; p = 0.002), operation time (HR 0.497; 95 %
CI 0.275-0.888; p = 0.018), and a high RDW (HR 2.332;
95 % CI 1.304—4.190; p = 0.005) were significant risk fac-
tors for a poor prognosis (Table 2). In multivariate analy-
sis, pStage (HR 3.362; 95 % CI 1.772-6.643; p = 0.0002)
and a high RDW (HR 1.684; 95 % CI 0.929-3.071;
p = 0.0300) were found to be independently associated
with poor survival.

RDW, PDW, MPV, and CSS

We excluded analysis of PDW and MPV because the num-
ber of patients in the high PDW and MPV subgroups was
too small to show the correct data.

Patients with a high RDW had a significantly poorer
prognosis in terms of CSS than those with a low RDW
(p = 0.004) (Fig. 1).

Relationships between RDW, PDW, MPY,
and clinicopathological features in non-elderly patients

Significant associations were found between the RDW and
factors such as tumor location (p = 0.022), tumor depth
(p <0.0001), pStage (p = 0.017), and intraoperative blood
loss (p = 0.044) (Table 3), whilst the PDW only showed
a significant association with lymph node metastasis
(p = 0.008). None of the clinicopathological features were
significantly associated with MPV.

Prognostic factors for CSS in non-elderly patients

Because the total number of non-elderly patients was small,
we excluded analysis of PDW and MPV.

Among non-elderly patients, univariate analysis dem-
onstrated that pStage (HR 4.395; 95 % CI 2.059-9.933,
p = 0.0001), tumor size (HR 5.275; 95 % CI 1.849-22.162;
p = 0.0009), and a high RDW (HR 3.654; 95 % CI 1.716—
8.241; p = 0.0007) were significantly associated with a
worse prognosis (Table 4). Multivariate analysis dem-
onstrated that pStage (HR 2.775; 95 % CI 1.247-6.617,
p = 0.0120), and a high RDW (HR 2.759; 95 % CI 1.282—
6.284; p = 0.0092) were independent risk factors for a
worse prognosis in non-elderly patients.

RDW and CSS in non-elderly patients
Non-elderly patients with a high RDW had a significantly

poorer prognosis in terms of CSS than those with a low
RDW (p = 0.0003) (Fig. 2).
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Relationships between RDW, PDW, MPV
and clinicopathological features in elderly patients
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ey S c S S There was a significant relationship between RDW and
operation time (p = 0.015) (Table 5), and between PDW
Q o o and lymph node metastasis (p = 0.022). However, there
Il \'Z:: ﬁ 3 were no significant associations between any of the clinico-
< H H Q pathological features and MPV.
' v 0
o g S =
Al * o O 0 - Prognostic factors for CSS in elderly patients
§ n o Because the total number of elderly patients was small, we
Il '\E § =2 excluded analysis of PDW and MPV.
T:’ H j Q Univariate  analysis demonstrated that pStage
é il P N — o oA, (p = 0.0008) was the only significant risk factor for a poor
VT R prognosis in elderly patients (Table 6). RDW showed no
° §. significant association with postoperative CSS in elderly
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s @ 838 % patients (p = 0.664) (Fig. 3).
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2 22 g 50 Esophageal cancer is primarily a disease of the elderly,
Al e co v N ¥ A = with a peak in incidence in the eighth decade of life, and
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Q . . . .
s 5 [19]. Despite recent advances in early detection, surgical
2 § B o | S techniques, and chemoradiation therapies, the prognosis of
2 " j 2 § esophageal cancer remains poor. Surgery is the mainstay of
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50 recurrence, even after curative resection. Therefore, reliable
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Table 2 Prognostic factors for cancer-specific survival in 144 patients with esophageal cancer after a curative esophagectomy

Variables Patients (n = 144)  Category or characteristics  Univariate Multivariate
HR 95 % CI pvalue HR 95 % CI p value
Gender 15/129 (Female/male) 1.209 0.460-2.642 0.672
Age (years) 47197 (<70/=70) 1.638  0.889-2.943  0.112
pStage 90/54 I, II/TID) 4467 2.469-8.337 <0.0001 3362 1.772-6.643 0.0002
Tumor size 45/99 (<3/=3) 3.172  1.511-7.076  0.002 1.657  0.722-4.290 0.2427
Operation time 52/92 (<600/>600) 0.497 0.275-0.888  0.018 0.634 0.348-1.145 0.1303
Intraoperative blood loss ~ 71/73 (<500/>500) 1.066 0.596-1.924  0.830
SCC value 112/32 (<1.5/>1.5) 1.468 0.707-2.820  0.288
RDW 94/50 (<50/=50) 2332 1.304-4.190 0.005 1.684 0.929-3.071 0.0300
10 malnutrition in the latter. This would in turn lead to an ele-
L“\_u. vated RDW, which would reduce its prognostic significance
08 L, for cancer in elderly patients.
g ‘LLL‘-J-'-—L Platelets play a key role in the coagulation cascade.
g 06 LH__uJ__L They also release growth factors that can contribute to
é od T u tumor progression and metastasis, in part by mediating
§ immunosuppression [16]. Changes in platelet count and
© 02  RDW<50 platelet function have been identified as part of a paraneo-
---------- RDW=50 plastic syndrome in many cancers [27], and a high platelet
0.0 pr0.004 count was found to be closely associated with TNM stage,
0 12 24 36 48 60 metastasis, and a high risk of recurrence in many types of
No. at risk Time after esophagectomy (months) cancer [28, 29]. Platelets release angiogenic growth factors,
RDW<50 94 73 54 46 41 28 adhere to tumor microvessels, and undergo extravasation
RDW250 50 33 26 19 15 1

Fig. 1 Postoperative cancer-specific survival based on RDW in 144
patients with esophageal cancer

and low hemoglobin levels [22]. Furthermore, RDW is a
more sensitive screening marker for iron deficiency than
serum ferritin level, transferrin saturation, or serum iron
level [23]. Since the variability of RBC size increases
before overt anemia, elevated RDW is a sensitive and spe-
cific indicator of early iron deficiency. In this study, we
investigated the relationship between hematological param-
eters and CSS in esophageal cancer patients. Among these
hematological parameters, we included RDW as a marker
of several conditions including anemia, inflammation, and
early nutritional deficiencies [24]. Univariate and multivari-
ate analyses demonstrated that a high RDW was indepen-
dently associated with poor prognosis in esophageal cancer
patients. These findings reflect the widely accepted hypoth-
esis that cancer is both a cause and a result of chronic
inflammation [25, 26].

Our findings also reveal that a high RDW is poten-
tially an independent risk factor for a worse prognosis in
non-elderly patients, but not in elderly patients. This was
unexpected, but could reflect the prevalence of anemia and
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via increased vascular permeability, a process that leads to
platelet activation. Increased platelet production is asso-
ciated with bigger platelets, which could affect the PDW,
and thus the PDW in turn may predict clinical outcome in
cancer patients. However, to the best of our knowledge,
the relationship between PDW and esophageal cancer has
not yet been clarified. We therefore focused on PDW and
CSS in esophageal cancer patients. However, we could not
analyze the relationship between PDW and prognostic fac-
tors, because only a small proportion of patients had an ele-
vated PDW, and it had a weak predictive value for clinical
outcome. Further study of the predictive value of PDW is
needed with a larger number of patients.

MPV is a platelet volume index and an early marker of
platelet activation [1]. Elevated MPV is closely associated
with the severity and prognosis of malignant tumors, as
well as ischemic cardiovascular disorders [30]. Neoplasms
are usually accompanied by thrombocytosis, which may
lead to an elevated MPV and hence an increased risk of
metastasis and a poor prognosis, as the tumor can produce
or stimulate the production of cytokines including inter-
leukins, interferon-, and tumor necrosis factor [31]. How-
ever, the prognostic effect of MPV has not been clarified in
esophageal cancer patients after curative resection. There-
fore, we focused on MPV and CSS in esophageal cancer



Int J Clin Oncol (2016) 21:909-919

915

Table 3 Relationships between RDW, PDW, MPV, and clinicopathological features in 97 non-elderly patients with esophageal cancer

Character- Total RDW PDW MPV
sties patients <S0(m=61) >50(n=36) pvalue 153<(n=95 >153(n=2) pvalue 11.5<(n=90) >115(n=7) p value
Age (years) 61.6£5.5 61255 0.353 61.3+£5.5 66.5 £ 3.5 0.191 613+55 63.0+£5.1 0.22
Gender 0.805 0.648 0.636
Male 88 55 33 86 2 82 6
Female 9 6 3 9 0 8 1
Location of 0.022 0.736 0.766
tumor
Ce 4 0 4 4 0 4 0
Ut 3 2 5 0 4 1
Mt 49 28 21 47 2 46 3
Lt 30 22 8 30 0 28 2
Ae 9 8 1 9 0 8 1
Tumor size 42+28 4.8+£25 0.276 44+£27 8.0+1.9 0.06 44+£27 52+25 0.469
(mm)
Vessel inva- 0.009 0.149 0.674
sion
Negative 37 12 49 0 46 3
Positive 24 24 46 2 44 4
Lymphatic 0.0007 0.175 0.802
invasion
Negative 37 9 46 0 43 3
Positive 24 27 49 2 47 4
Differentia- <0.0001 0.116 0.893
tion
Well 28 2 30 0 28
Moderate 31 27 57 54
Poor 2 7 8 8 1
Depth of <0.0001 0.284 0.278
tumor
Tla-1b 43 39 4 43 0 39 4
2 6 1 5 6 0 6 0
3 37 18 19 36 1 36 1
4a-4b 11 3 8 10 1 9 2
Lymph node 0.891 0.008 0.668
metastasis
NO 54 35 19 54 0 50 4
N1 28 17 11 28 0 27 1
N2 6 3 3 5 1 5 1
N3 9 6 3 8 1 8 1
Pathological 0.017 0.191 0.884
stage
la-1b 39 31 8 39 0 36 3
2a-2b 21 12 9 21 0 20 1
3a-3c 37 18 19 35 2 34 3
Operation 645.1 £ 1534 6304 £ 1493 0.676 6382 £ 151.8 707.0+£ 1499 0.527 6382+ 151.6 6583 £158.0 0.737
time (min)
Intraopera- 5458 £515.5 7369 £549.1 0.044 619.5 £535.7 485.0£558.6 0.726 612.3+531.8 6743 £596.0 0.769
tive blood
loss (mL)
SCC value 1.14 £ 1.17 0.96 £ 0.67 0.803 1.06 £ 1.02 1.55+£0.35 0.504  1.09 £+ 1.04 0.81 £ 0.60 0.485

Ce cervical esophagus, Ut upper thoracic esophagus, Mt middle thoracic esophagus, Lt lower thoracic esophagus, Ae abdominal esophagus
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Table 4 Prognostic factors for cancer-specific survival in 97 non-elderly patients with esophageal cancer after a curative esophagectomy

Variables Patients (n = 97)  Category or characteristics Univariate Multivariate
HR 95 % CI pvalue HR 95 % CI p value
Gender 9/88 (Female/male) 0.526  0.202-1.794 0.272
pStage 60/37 1, TI/1II) 4395  2.059-9.933 0.0001 2.775 1.247-6.617 0.012
Tumor size 33/64 (<3/=3) 5.275 1.849-22.162 0.0009 2.716  0.862-12.018 0.0919
Operation time 34/63 (<600/>600) 0.487  0.228-1.027 0.059
Intraoperative blood loss  46/51 (<500/>500) 1.415 0.670-3.116 0.365
SCC value 76/21 (<1.5/>1.5) 1.051  0.351-2.575 0.92
RDW 61/36 (<50/=50) 3.654 1.716-8.241 0.0007 2.759  1.282-6.284  0.0092
. through which circulating platelets affect the prognosis of
o esophageal cancer patients.
08 In this study, we confirmed that the RDW was associ-
- LLu.uL ated with the CSS of esophageal cancer patients after
£ 06 “ILL curative esophagectomy. It is particularly noteworthy that
3 [ T S . .. . .
E R m a high RDW was a significant and independent predictor
= 04 of poor survival. Furthermore, in non-elderly patients, a
E high RDW was also an independent risk factor for a worse
0.2 — gg\‘;’;ig prognosis. We showed that a high RDW was associated
p=0.0003 with poor survival; the mean RDW was 48.6 &+ 6.9 in this
00 5 n % P b analysis. A high RDW may by correlated with tumor depth
Time after esophagectomy (months) and pathological stage in advanced-staged esophageal can-
No. atrisk cer patients. However, this study was retrospective analysis
RDW<50 61 50 40 35 33 21 . . . .
RDW>50 36 24 20 15 13 9 with a small sample size. As the RDW is convenient, cost-

Fig. 2 Postoperative cancer-specific survival based on RDW in 97
non-elderly patients with esophageal cancer

patients but could not analyze the relationship between
MPYV and prognostic factor. As we determined the cut-off
values for RDW, PDW, and MPV to our routine labora-
tory data, the number of patients in the high MPV group
(n = 12) was too small to compare with another group
(n = 132), similar to PDW. Unfortunately, in this study we
could not evaluate the prognostic value of MPV. Although
platelet count is closely related to a variety of pathophysi-
ological conditions, such as myocardial infarction, stroke,
chronic inflammation, and poor nutrition, these conditions
are frequently found in the elderly regardless of whether
they have cancer [32, 33]. Furthermore, platelets are known
to facilitate tumor progression by protecting them from
immune responses. The present study may have failed to
demonstrate a prognostic significance for MPV and PDW,
because the number of patients was too small to evalu-
ate the prognostic value for esophageal cancer. However,
several clinical studies have demonstrated that MPV was
elevated in patients with various carcinomas, although
other studies have contradicted this [11, 34]. Further inves-
tigations are required to elucidate the precise mechanisms

@ Springer

effective and readily available as part of the routine CBC, it
could act as a marker of survival in this malignancy. Thus,
larger prospective studies are needed to confirm these pre-
liminary results.

It is important to explore the risk factors for postop-
erative complications after esophagectomy, because they
are more likely to cause complications when comparing
esophagectomy with other gastrointestinal surgery. How-
ever, we could not demonstrate the predictive significance
of RDW, PDW, and MPV of postoperative complica-
tion risks in this study (data not shown). We think this is
because many of the patients with esophageal cancer had
preoperative complications. In addition, we observed many
patients who showed a high RDW after recurrence. How-
ever, we were unable to demonstrate a relationship efficacy
between chemoradiotherapy and RDW, PDW or MPV after
recurrence. Further studies are warranted to confirm the
changes in before and after surgery effects after recurrence.

In conclusion, we confirmed that a high RDW was asso-
ciated with the CSS of esophageal cancer patients after
curative esophagectomy. However, a number of potential
study limitations need to be taken into consideration. The
cut-off value should be set by ROC analysis rather than by
routine laboratory value in the data analysis. However, we
performed analysis by routine laboratory values because
the correct cut-off values of RDW, MPV, and PDW were
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Table 5 Relationships between RDW, PDW, MPYV, and clinicopathological features in 47 elderly patients with esophageal cancer

Character- Total patients RDW PDW MPV
istics

<50 (n =33) >50(n=14) pvalue <153 =45 =>153(n=2) pvaluee <11.5m=42) >11.5(m=5) pvalue

Age (years) 75.1 £4.4 756 £4.2 0.634 753444 73.0+£2.8 0461 754445 73.8+£23 0.781
Gender 0.088 0.107 0.054
Male 41 27 14 40 1 38 3
Female 6 6 0 5 1 4 2
Location of 0.652 0.639 0.959
tumor
Ce 1 1 0 1 0 1 0
Ut 6 3 3 6 0 5 1
Mt 17 12 5 17 0 15 2
Lt 21 15 6 19 2 19 2
Ae 2 2 0 2 0 2 0
Tumor size 43+£22 39+19 0496 42421 5.8+£0.7 0.300 43+2.1 39+23 0.652
(mm)
Vessel inva- 0.870 0.108 0.466
sion
Negative 18 8 26 0 24 2
Positive 15 6 19 2 18 3
Lymphatic 0.978 0.214 0.903
invasion
Negative 14 6 20 0 18 2
Positive 19 8 25 2 24 3
Differentia- 0.866 0.399 0.717
tion
Well 12 5 17 0 15 2
Moderate 17 8 23 2 22 3
Poor 4 1 5 0 5 0
Depth of 0.063 0.38 0.717
tumor
Tla-1b 20 14 6 20 0 17 3
2 6 6 0 6 0 6 0
3 19 13 6 17 2 17 2
4a—4b 13 0 2 2 0 2 0
Lymph node 0.598 0.022 0.411
metastasis
NO 77 18 5 23 0 22 1
N1 42 8 6 14 0 12 2
N2 13 5 2 6 1 6 1
N3 12 2 1 2 1 2 1
Pathological 0.323 0.158 0.692
stage
la-1b 56 14 3 17 0 16 1
2a-2b 34 9 4 13 0 11 2
3a-3c 54 10 7 15 2 15 2
Operation 6754 £167.3 5246+227.6 0.015 6244 +£1941 769.0+3069 0316 6254+£199.1 673.2+£197.7 0.693
time (min)
Intraoperative 558.1£617.3 907.5+8644 0.062 670.0+717.7 485046152 0.722 6789 +730.2 522.0+533.0 0.322
blood loss
(mL)
SCC value 125+ 1.15 2.12+4.39 0.145  1.44 +2.60 3.00 £0.14 0405  1.50 +£2.67 1.56 £ 1.36 0.519

Ce cervical esophagus, Ut upper thoracic esophagus, Mt middle thoracic esophagus, Lt lower thoracic esophagus, Ae abdominal esophagus

@ Springer
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Table 6 Prognostic factors for cancer-specific survival in 47 elderly patients with esophageal cancer after a curative esophagectomy

Variables Patients (n =47) Category or characteristics  Univariate Multivariate
HR 95 % CI pvalue HR 95 % CI p value
Gender 6/41 (Female/male) 1.946  0.546-12.390 0.338
pStage 30/17 I, TI/II) 5303  2.001-15.063 0.0008 5.303 2.001-15.063 0.0008
Tumor size 12/35 (<3/=3) 1.496  0.535-5.288 0.463
Operation time 18/29 (<600/>600) 0.54 0.206-1.372  0.193
Intraoperative blood loss ~ 25/22 (<500/>500) 0.666  0.251-1.709 0.396
SCC value 36/11 (<1.5/=1.5) 2.139  0.731-5.657 0.156
RDW 33/14 (<50/>50) 1.243  0.431-3.216  0.669
10— References
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_ lymphocyte/monocyte ratio at diagnosis and survival in classical
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Fig. 3 Postoperative cancer-specific survival based on RDW in 47
elderly patients with esophageal cancer

uncertain, and we confirmed survival data using the hema-
tological parameters of our routine laboratory values in
this analysis. Therefore, these data should be carefully
interpreted. Furthermore, this was a retrospective, single-
institution design study with a small sample size and short
follow-up period. Thus, larger prospective studies are
required to elucidate the precise mechanisms that relate
RDW, PDW and MPV to survival in esophageal cancer
patients.
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