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Background. Inflammation plays an important role in the development of tumors. Several serum based-markers and ratios have
been investigated for their prognostic value in pancreatic cancer. However, the prognostic value of the neutrophil-to-monocyte
ratio (NMR) and platelet-to-white blood cell ratio (PWR) for patients with pancreatic cancer has scarcely been investigated.
Methods. From October 2013 to November 2018, a retrospective cohort study was performed on 269 pancreatic cancer patients
without treatment. Receiver operating characteristic curves were generated, and areas under the curve were compared for the
evaluation of the discriminatory ability of inflammation-based prognostic scoring systems. Kaplan-Meier curves and the Cox
proportional hazard model were employed to analyze the relationships among NMR, PWR, and overall survival (OS). Results.
The optimal cutoff values of NMR and PWR were 48 and 6, respectively. In univariate analysis, the survival time of NMR > 48
and PWR ≤ 6 was shorter than that of NMR ≤ 48 and PWR > 6 in patients with pancreatic cancer (P < 0:001). In Cox univariate
and multivariate analyses, NMR (hazard ratio (HR), 9.095; 95% confidence interval (CI), 3.64–22.72; P < 0:001) and PWR (HR,
8.230; 95% CI, 3.32–20.43; P < 0:001) were significantly correlated with OS. Conclusions. The current study demonstrated that
NMR and PWR may serve as novel and promising inflammatory prognostic scores for patients with pancreatic cancer. Elevated
NMR (>48) and depressed PWR (<6) were independently associated with poor prognosis in patients with pancreatic cancer.

1. Introduction

Pancreatic cancer, known as the “king of cancer,” is one of
the worst prognostic malignancies. Its 1- and 5-year survival
rates are 21% and 3%, respectively [1]. In 2018, the top three
regions for the incidence and mortality of pancreatic cancer
worldwide were Asia, Europe, and North America [2]. Pan-
creatic cancer is expected to increase its rank from the third
to the second leading cause of cancer deaths in the United
States in 2030 [3]. In 2015, the incidence of pancreatic cancer
in China is approximately 90,100, and the annual death toll is
approximately 79,400 and is increasing annually [4]. The his-
topathology and genetic mutations of pancreatic cancer are
complex, and it is difficult to accurately predict the invasion
of the disease [5]. More than 80% of patients have been diag-
nosed with stage III or IV, with limited surgical opportuni-

ties. However, the survival times of advanced patients vary
considerably [6]. To date, no breakthrough has been achieved
in the treatment of pancreatic cancer, and no widespread and
effective prognostic indicators for patients with pancreatic
cancer are available [7], so more in-depth researches should
be conducted on pancreatic cancer.

In 1863, Virchow first discovered the correlation between
inflammation and malignant tumors [8]. Cancer-associated
inflammation is currently recognized as the seventh marker
of cancers [9]. Systemic inflammatory response is an indepen-
dent influencing factor for the prognosis of many malignant
tumors and plays an important role in promoting the occur-
rence, development, and metastasis of tumors [10]. Activation
of oncogenes or inactivation of tumor suppressor genes can
lead to transcription of inflammatory mediators, producing
tumor-associated inflammatory microenvironment in the
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body [11]. The activation of the WNT and WNT2 pathway
rendered a peculiar immune microenvironment in the lymph
node positive for pancreatic ductal adenocarcinoma that
promotes invasiveness, epithelial mesenchymal transition,
and metastatic potential [12]. Myeloid-derived suppressor
cells (MDSCs), one of the major cell populations comprised
of macrophages, dendritic cells (DCs), and granulocytes,
strongly expand in pathological situations such as cancer.
High levels of circulating MDSCs are detected in patients
with pancreatic cancer and associated with the poor OS of
patients [13]. Circulating white blood cells and acute-phase
proteins that respond to advanced cancer were massively
activated in the clinical laboratory measures [14]. Existing
researches show the significance of the peripheral blood cell
count and ratios in predicting the survival time in a variety
of tumors, such as kidney cancer [15], colon cancer [16],
non-small-cell lung cancer [17], and pancreatic cancer [18].
As for patients with pancreatic cancer, a low neutrophil-to-
lymphocyte ratio (NLR) and monocyte-to-lymphocyte ratio
(MLR) are significantly associated with improved overall
survival (OS) [19], and patients with elevated platelet-to-
albumin ratios (PAR) have poor median disease-free-
survival and OS [20]. The elevated platelet-to-lymphocyte
ratio (PLR) is associated with poor prognosis of pancreatic
cancer [21]. The neutrophil-to-albumin ratio combined with
CA199 (NARCA) can only be used only for CA199-positive
patients and has limitations [22]. However, the conclusions
in these studies remain controversial. Thus, the more sensi-
tive markers are needed to improve prognosis. We designed
a retrospective cohort study to compare and evaluate the
prognostic significance of different inflammatory markers
in patients with pancreatic cancer.

2. Materials and Methods

2.1. Subjects. The medical records of a total of 1080 patients
diagnosed with pancreatic cancer in the Affiliated Hospital
of Southwest Medical University from August 2013 to
November 2018 were carefully reviewed (Figure 1). Only
patients with the pathological diagnosis of pancreatic ductal
adenocarcinoma were included. The exclusive criteria were
as follows: lost to follow-up, patients lacking routine blood
indexes or imaging data, patients with clinical evidence of
infection or other inflammatory diseases, treatment (surgery,
chemotherapy, radiotherapy, and local treatment), and com-
plication with autoimmune diseases and other malignancy.
Finally, 269 patients who were untreated and pathologically
diagnosed with pancreatic cancer were included in the retro-
spective cohort study.

Clinicopathological variables including age, gender,
CA199, TNM stage, and survival outcomes were collected.
The influence of treatment on survival time was prevented
by collecting blood routine indexes in the first peripheral
blood sample, including white blood cell count, neutrophil
count, monocyte count, lymphocyte count, eosinophil count,
basophil count, platelet count, and albumin level.

The inflammation-based prognostic scores in this study
were defined as follows: lymphocyte-to-monocyte ratio
(LMR), platelet-to-lymphocyte ratio (PLR), neutrophil-to-

lymphocyte ratio (NLR), absolute count of neutrophils
divided by the absolute white cell count minus the absolute
count of neutrophils (dNLR), neutrophil-to-monocyte ratio
(NMR), platelet-to-white blood cell ratio (PWR), platelet-
to-neutrophil ratio (PNR), platelet-to-monocyte (PMR), and
platelet-to-albumin ratio (PAR). The study was approved by
the Ethics Board of the Affiliated Hospital of Southwest
Medical University.

2.2. Follow-Up. All patients were followed-up for one year
through telephone interviews. OS was defined as the time
from the date of initial diagnosis to the date of death from
any cause.

2.3. Statistical Analysis. EpiData was used for data entry in
this study. Continuous variable was described using mean ±
standard deviation or Q (P25-P75) and was compared using
t-test or rank sum test. Categorical variables are presented as
number of patients (%), and the methods of the χ2 test were
used for statistical inference. For the evaluation of the dis-
criminatory ability of the inflammation-based prognostic
scoring systems, receiver operating characteristic curves
(ROC) were generated, and differences among the areas
under the curve (AUC) were compared. And sensitivity,
specificity, and Youden index (YI) were used in identifying
optimal cutoff values. Survival time was described statistically
using the median survival time and its 95% confidence inter-
val (CI). Comparisons between groups were statistically
inferred using the log-rank test. Univariate and multivariate
analyses of factors considered prognostic of OS were per-
formed using the Cox proportional hazards model. Hazard
ratios (HRs) and corresponding 95% CIs of all variables were
calculated. All statistical analyses were performed using SPSS
software version 25.0. A two-sided P value of <0.05 was con-
sidered statistically significant.

3. Results

A total of 269 patients were included in the retrospective
cohort study. The clinicopathological characteristics of
patients are presented in Table 1. The mean age of the study
cohort was 67.98 years (range 41-91). Of all the patients, 155
(57.6%) patients were male and 114 (42.4%) patients were
female. 105 (39.0%) patients are <65 years, and 164
(61.0%) patients are ≥65 years. 45 patients (16.7%) are in
stages I-III, and 224 patients (83.3%) are in stage IV. After
1-year follow-up, 260 patients died (96.7%) and 9 patients
(3.3%) survived. The median survival time was 2.0 months
(1.0-4.0 months).

Patients were stratified into two cohorts by median
survival time (≤2 months and >2 months, respectively).
Correlation between the survival time and the clinicopatho-
logical characteristics was analyzed (Table 2). Survival time
was associated with CA199 (P = 0:002, AUC=0.606), white
blood cell count (P = 0:037, AUC=0.574), neutrophil count
(P = 0:011, AUC=0.590), lymphocyte count (P = 0:018,
AUC=0.583), NMR (P = 0:001, AUC=0.992), PWR
(P = 0:001, AUC=0.992), and other inflammatory indicators
(LMR, PLR, NLR, and dNLR, all P < 0:05).
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3.1. Cutoff Values, Sensitivity, and Specificity for NMR and
PWR. Both NMR and PWR had the largest AUC values
(0.992) which were chosen to be candidate markers
(Table 2). Optimal cutoff values were determined by sensitiv-
ity, specificity, and YI. As shown in Table 3, when the cutoff
value of NMR was 48, the sensitivity, specificity, and YI were
1, 0.984, and 0.984, respectively. And when the cutoff value of
PWR was 6, the sensitivity, specificity, and YI were 1, 0.992,
and 0.992, respectively (Table 4).

3.2. Association between Median Survival Time and
Clinicopathological Characteristics. The cutoff values of
NMR and PWR were 48 and 6, respectively, for the predic-
tion of prognosis in patients with pancreatic cancer. In uni-
variate analysis (Table 5 and Figure 2), the median survival
time (MST) has no significant difference in age and gender

(P = 0:320 and P = 0:765, respectively). In accordance with
previous studies, the TNM stage (stages I-III vs. stage IV)
and CA199 (<37 vs ≥37) were significantly associated with
MST (P < 0:001 and P < 0:034, respectively). In addition,
patients with NMR ≤ 48 had longer MST than patients with
NMR > 48 (P < 0:001), and patients with PWR > 6 had lon-
ger MST than patients with PWR ≤ 6 (P < 0:001).

3.3. Univariate and Multivariate Cox Analyses for OS. Next,
we validate the results in the Cox regression model. In uni-
variate Cox analysis (Table 6), OS was related to the TNM
stage (HR, 1.80; 95% CI 1.28-2.53; P < 0:001), CA199 (HR,
1.449; 95% CI 0.97-2.17; P = 0:072), NMR (HR, 19.994; 95%
CI 12.62-31.68; P < 0:001), and PWR (HR, 19.592; 95% CI
12.49-30.74; P < 0:001). In multivariate Cox regression
(Table 7), NMR and PWR still showed significant survival
predictive value after being adjusted for the factors
described above. Patients with NMR > 48 had poorer OS
than patients with NMR ≤ 48 (HR, 9.095; 95% CI 3.64-
22.72; P < 0:001). Patients with PWR > 6 had better OS
than patients with PWR ≤ 6 (HR, 8.23; 95% CI 3.32-20.43;
P < 0:001).

4. Discussion

Our study indicated that NMR and PWR may serve as the
independent prognostic markers in patients with pancreatic
cancer. To the best of our knowledge, this was the first study
that investigated the prognostic value of NMR and PWR in
pancreatic cancer. First, our study found that the white blood
cell count, neutrophil count, lymphocytes, and most blood
cell ratios were statistically significant (Table 2; P < 0:05).
Second, the blood cell ratio, such as NMR, PWR, NLR,
LMR, and PLR had better predictive value than leukocytes,
lymphocytes, and neutrophils alone. The platelet count,
monocyte count, PMR, and PNR have no predictive signifi-
cance for pancreatic cancer. Moreover, the present study

Exclude:
Lost to follow-up, infections or other inflammatory
diseases, 359 patients

A total of 1080 patients with pancreatic cancer were included
(from august 2013 to november 2018, follow-up one year)

Included in the survival analysis were 721 cases (specific survival time, time of death)

A total of 339 patients with no treatment and definite TNM stages were screened

Exclude:
(1)Treatment (surgery, radiotherapy, chemotherapy, local
treatment), 323 cases
(2)No treatment but no specific TNM stages, 59 cases

Exclude:
(1)Data scarcity, 40 cases
(2)Follow-up over 3 years, 30 cases
(3)With autoimmune diseases or other malignant diseases

A total of 269 cases were included in the study

Figure 1: Research route.

Table 1: Clinicopathologic characteristics.

Variables N (%)
Mean ± SD/median

(Q1–Q3)

Age (years) 67:98 ± 11:42
<65 105 (39.0%)

≥65 164 (61.0%)

Gender

Male 155 (57.6%)

Female 114 (42.4%)

TNM stages

I-III 45 (16.7%)

IV 224 (83.3%)

Median survival time
(months)

2.0 (1.0~4.0)

Survival outcomes

Death 260 (96.7%)

Survival 9 (3.3%)
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demonstrates that NMR and PWR have high accuracy in
predicting the prognosis of patients with pancreatic cancer,
with an AUC of 0.992 for NMR and PWR. In univariate
Cox analysis, patients with NMR > 48 died at 19.994 times
the rate of those with NMR ≤ 48 (HR, 19.994; 95% CI:

12.62-31.68; P < 0:001) during follow-up, and those with
PWR ≤ 6 at 19.592 times the rate of those with PWR > 6
(HR, 19.592; 95% CI: 12.484-30.743; P < 0:001). Interest-
ingly, patients in stage IV died only at 1.80 times the rate of
patients in stages I-III (HR, 1.80; 95% CI: 1.28-2.53; P <
0:001) in univariate analysis. And in multivariate Cox analy-
sis, patients with NMR > 48 had a 9.095-fold higher risk of
death than those with NMR ≤ 48 (HR, 9.095; 95% CI 3.64-
22.72; P < 0:001) and patients with PWR ≤ 6 had an 8.23-fold
higher risk of death than those with PWR > 6 (HR, 8.23; 95%
CI 3.32-20.43; P < 0:001). Therefore, we speculate that NMR
and PWR have strong distinguishing ability and are potential
prognostic markers for OS in pancreatic cancer. Our results
indicated that the elevated NMR and the decreased PWR
had poor prognosis for patients with untreated pancreatic
cancer. Most importantly, all easily assessed and predomi-
nantly widely used variables were integrated, concluding that
NMR and PWR were more representative and reflective pre-
dictors for pancreatic cancer. They may reflect the systemic
response of the host to the tumors.

Systemic inflammatory response played an important
role in tumor growth and metastasis. Changes in blood cell
counts were associated with clinical outcomes of various
tumors. The results of multiple previous studies on resected
pancreatic cancer are inconsistent and convoluted by some
common problems, such as the small number of patients,
unclear selection of the optimal cutoff values [23, 24], and
concomitant evaluation of resectable and unresectable dis-
ease [25]. Moreover, most studies were aimed at patients with
resected pancreatic cancer. By contrast, the patients included

Table 2: Comparison of different blood cell count and inflammatory markers in patients with different survival time groups.

Variables Survival time > 2months Survival time ≤ 2months Z P AUC

CA199 (U/mL) 203.4 (30.70-400.00) 400.0 (48.2-400.0) 3.059 0.002 0.606

WBC (×109/L) 6.4 (5.10-8.70) 7.5 (5.3-10.3) 2.089 0.037 0.574

NEU (×109/L) 4.6 (3.50-6.50) 5.7 (3.8-8.0) 2.558 0.011 0.590

Mono (×109/L) 0.43 (0.33-0.62) 0.48 (0.33-0.66) 1.398 0.162 0.594

LYM (×109/L) 1.1 (0.8-1.4) 0.9 (0.7-1.3) 2.361 0.018 0.583

PLT (×109/L) 191.5 (137.0-242.0) 202.0 (147.5-246.5) 1.125 0.260 0.540

BASO (×109/L) 0.03 (0.01-0.06) 0.02 (0.01-0.06) 0.314 0.753 0.511

EOS (×109/L) 0.08 (0.01-0.23) 0.05 (0.01-0.12) 2.645 0.008 0.593

ALB (g/L) 40.4 (37.4-43.2) 37.3 (34.1-42.1) 3.527 <0.001 0.625

LMR 2.6 (1.7-3.6) 2.1 (1.3-3.1) 2.981 0.003 0.605

PLR 169.3 (125.8-233.3) 204.3 (129.1-307.3) 2.860 0.004 0.601

NLR 4.4 (2.8-7.3) 6.0 (3.5-10.0) 3.248 0.001 0.615

dNLR 2.8 (1.8-3.9) 3.2 (2.4-4.9) 2.602 0.009 0.592

NMR 10.9 (7.9-13.2) 115.0 (96.5-130.0) 13.916 <0.001 0.992

PWR 27.8 (20.5-38.3) 4.1 (3.5-4.5) 13.926 <0.001 0.992

PNR 40.9 (25.6-57.4) 36.1 (25.7-50.1) 1.467 0.142 0.552

PMR 403.1 (321.4-595.1) 432.7 (309.4-632.2) 0.018 0.986 0.501

PAR 4.8 (3.5-6.1) 5.2 (3.8-6.8) 2.118 0.034 0.575

WBC: white blood cell; NEU: neutrophil; mono: monocyte; LYM: lymphocyte; PLT: platelet; BASO: basophil; EOS: eosinophil; ALB: albumin; LMR:
lymphocyte-to-monocyte ratio; PLR: platelet-to-lymphocyte ratio; NLR: neutrophil-to-lymphocyte ratio; dNLR: absolute count of neutrophils divided by the
absolute white cell count minus the absolute count of neutrophils; NMR: neutrophil-to-monocyte ratio; PWR: platelet-to-white blood cell ratio; PNR:
platelet-to-neutrophil ratio; PMR: platelet-to-monocyte ratio; PAR: platelet-to-albumin ratio.

Table 3: Results of diagnostic indicators at different cutoff values
of NMR.

NMR Sensitivity Specificity YI (Youden index)

10 1.000 0.421 0.421

30 1.000 0.960 0.960

48 1.000 0.984 0.984

60 0.958 0.984 0.942

80 0.902 0.992 0.894

100 0.657 0.992 0.649

Table 4: Results of diagnostic indicators at different cutoff values
of PWR.

PWR Sensitivity Specificity YI (Youden index)

4.0 0.462 0.992 0.454

5.0 0.923 0.992 0.915

6.0 1.000 0.992 0.992

8.0 1.000 0.976 0.976

11.0 1.000 0.913 0.913

12.0 1.000 0.897 0.897
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in the present study were all untreated, and thus, the progress
of the disease in a natural state was effectively monitored, and
the survival times of patients were reliably predicted.

Our study suggests that the elevated NMR is indepen-
dently associated with poor prognosis in patients with pan-
creatic cancer. Neutrophils can secrete important cytokines
and chemokines, such as vascular endothelial growth factor
and matrix metalloproteinase, promote angiogenesis in the
tumor microenvironment, and support tumor growth and
metastasis; in addition, it can suppress the immune activity
of lymphocytes and natural killer cells to facilitate tumor
growth [26, 27]. As is well known, tumors grow and evolve
through constant crosstalk with surrounding microenviron-
ment, and angiogenesis and immunosuppression frequently
occur in response to this crosstalk [28]. What is more, the
elevated neutrophil counts might reflect tumor progression
by providing an appropriate environment for tumor growth.
For example, in patients with renal cell carcinoma, an
increased neutrophil count was significantly associated with
tumor size and a decreased survival time [29]. In a study
cohort of 1,410 patients with nasopharyngeal carcinoma, ele-
vated neutrophil counts led to poor OS [30]. Although the
specific mechanism was unclear, there were multifactorial
effects on neutropenia [31]. The elevated neutrophil count
was related to the increased composition of immature cells
and might change the functional status of the body. These
changes would create an immunosuppressive environment,
thereby weakening the function of immune cells and
promoting the aggressive growth of tumors [32]. Monocytes
were the third largest component of leukocytes, and
increased monocyte counts indicated poor survival of solid
tumors [33]. However, in the present study, monocyte count
was within the normal range, and there was no correlation
between the monocyte count and the MST of pancreatic can-
cer. The lymphocyte count was significantly correlated with
the survival time of patients, consistent with that in the pre-
vious study. The lower lymphocyte count decreased the
immune response to tumor and leads to proliferation and
metastasis of the tumor. PD-1 is an important molecule for
T cell suppression and might affect the cytotoxic capability
of T lymphocytes in tumor microenvironment [34]. In
patients with pancreatic cancer, high PD-1 expression level
on CD8+T lymphocytes is associated with the poor OS
[35]. Meanwhile, the increased neutrophil count may sup-
press the cytotoxic activity and count of lymphocytes and
contribute to poor survival time. Therefore, the prediction
of survival time for pancreatic cancer with NMR was mainly

based on the changes of neutrophils. NMR was elevated
because of the increase in neutrophil count, and elevated
NMR was associated with short survival time. Similarly, our
study showed that the elevated PWR was associated with lon-
ger survival times. Previous studies had shown that thrombo-
cytopenia hinders tumor metastasis [36], and increased
platelet count promoted metastasis and might be associated
with poor OS of patients with pancreatic cancer [37]. How-
ever, in our study, platelet levels were within the normal
range, and the median survival time of patients with pancre-
atic cancer are not statistically related to platelets in univari-
ate analysis.

Therefore, change in PWR mainly contributes to the
increased white blood cell count. The number and subsets
of the white blood cell have been analyzed in cancer patients
as predictive biomarkers for several decades [28]. Changes in
the white blood cell count affect the clinical outcome of var-
ious cancers, such as myeloma and colorectal cancer, and
increase in the white blood cell count is associated with
shorter survival time [38, 39]. Similarly, the increase in white
blood cell count had a poorer prognosis in breast cancer [40]
and gastric cancer [41]. And neutrophils were the main com-
ponents of white blood cells, so it could be reasonably specu-
lated that the increase in white blood cells was mainly due to
the increase in neutrophils. Increased NMR and decreased
PWRwere negatively correlated with OS. In Coxmultivariate
analysis, NMR and PWR were the independent predictors of
pancreatic cancer.

Two previous studies on 381 and 442 patients with
resectable pancreas indicated that NLR < 2 (HR, 1.51, 95%
CI 1.15–1.99; P < 0:003) [42] and NLR < 5 (HR, 1.66; 95%
CI 1.12–2.46; P < 0:012) [43] were independent predictors
of pancreatic cancer. A study in a group of 144 curatively
resected pancreatic cancers showed that LMR ≥ 2:86 was an
independent favorable prognostic factor with HR 0.15 (95%
CI 0.085–0.252P < 0:001) [44]. A similar observation was
reported in another resectable and advanced cancer study
showing that LMR > 2:8 (HR = 0:81, 95% CI 0.66-
0.99P < 0:040) reduced the risk of death [45]. In addition,
controversy existed as to whether PLR was an independent
predictor. PLR with the optimal cutoff value of 150 in
patients with resectable pancreatic cancer was associated
with survival time [46]. However, the prognostic implica-
tions of PLR with the same cutoff value were not observed
in unresectable cases [47].

TNM stages and CA199, as promising prognostic makers
for pancreatic cancer in many studies, were also investigated

Table 5: Comparison of median survival time and 95% CI at different levels of variables.

Variables
Median survival time and 95% CI (month)

N χ2 P
Low-level group (0 or 1) High-level group (1 or 2)

Age (<65/≥65) 2.0 (1.5-2.5) 2.0 (1.7-2.3) 105/164 0.988 0.320

Gender (M/F) 2.0 (1.6-2.4) 2.0 (1.6-2.4) 155/114 0.089 0.765

TNM stages 4.0 (3.2-4.8) 2.0 (1.7-2.2) 45/224 16.435 <0.001
CA199 3.0 (2.1-3.9) 2.0 (1.7-2.3) 30/204 4.510 0.034

NMR 4.0 (3.5-4.5) 1.0 (0.95-1.05) 124/145 266.357 <0.001
PWR 4.0 (3.5~4.5) 1.0 (0.95-1.05) 125/144 265.941 <0.001
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Figure 2: Kaplan-Meier curves for cumulative survival. (a) The OS of TNM I-III stages was longer than that of stages IV (P < 0:001). (b) The
OS of patients whose CA199 < 37 was longer than CA199 ≥ 37 (P = 0:034). (c) The OS of patients with pancreatic cancer with NMR ≤ 48 is
longer than that of patients with NMR > 48 (P < 0:001). (d) The OS of patients with pancreatic cancer with PWR > 6 is longer than that of
patients with PWR ≤ 6 (P < 0:001).

Table 6: Univariate Cox analysis at different variables for OS.

Variables β Wald P Hazard ratio (95% CI)

Age (years) 0.108 0.716 0.398 1.11 (0.87-1.43)

Gender 0.032 0.065 0.799 1.03 (0.81-1.32)

TNM stages 0.589 0.174 <0.001 1.80 (1.28-2.53)

CA199 0.371 3.244 0.072 1.449 (0.97-2.17)

NMR 2.995 162.790 <0.001 19.994 (12.62-31.68)

PWR 2.975 167.514 <0.001 19.592 (12.484-30.743)

Table 7: Multivariate Cox analysis at different variables for OS.

Variables β Wald P Hazard ratio (95% CI)

Age (years) 0.128 0.834 0.361 1.14 (0.86-1.50)

Gender 0.063 0.205 0.650 1.065 (0.81-1.395)

TNM stages 0.287 2.143 0.143 1.332 (0.907-1.96)

CA199 0.181 0.756 0.385 1.198 (0.797-1.80)

NMR 2.208 22.332 <0.001 9.095 (3.64-22.72)

PWR 2.108 20.649 <0.001 8.230 (3.32-20.43)
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in our study. Consistently, TNM stages had predictive signif-
icance in Cox univariate analysis (HR, 1.80; 95% CI 1.28-
2.53; P < 0:001) but had no predicted significance in Cox
multivariate analysis. The possible reason was that most of
the subjects in our study were stage IV patients (83.3%).
CA199 was associated with OS in our study, although the
association was not statistically significant (HR,1.449; 95%
CI 0.97~2.17;P = 0:072). In fact, CA199 as a prognostic
marker of pancreatic cancer has also been controversial. Tin-
gle et al. found that CA199 was an independent predictor of
survival time in unresectable pancreatic cancer of 145
patients [22]. A study of 307 patients who underwent surgical
resection after neoadjuvant chemoradiotherapy showed that
CA199 was not associated with disease-specific survival time
in patients with locally advanced pancreatic cancer [48]. The
prognostic role of CA199 in untreated patients was not sig-
nificant and needs to be further verified in a larger perspec-
tive study. In summary, our study found that elevated NMR
(HR, 9.10; 95% CI 3.64-22.72; P < 0:001) and depressed
PWR (HR,8.23; 95% CI 3.32-20.43;P < 0:001) were associ-
ated with impaired long-term survival.

This study has some limitations. First, our research is a
single center with a relatively small sample size, which might
have affected the results. Secondly, there existed a possibility
of selection bias, since most of subjects in this study were
diagnosed in stage IV (83.3%). This bias might result in
reducing the effect of the TNM stage on prognostic analysis.
Thirdly, we did not assess the functional status of blood cells.
The immune status of the cells might reduce the defense abil-
ity of the tumor. Finally, due to the retrospective nature, our
study is hypothesis-generating rather than conclusion-form-
ing, and the findings should be interpreted cautiously and
validated in prospective studies. Therefore, a multicenter,
large-sample, and carefully designed prospective study is
warranted in the future.
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