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ARTICLE INFO ABSTRACT

Background: To investigate the possible prognostic role of pretreatment derived neutrophil-lymphocyte ratio
(dNLR) in urological cancers, including renal cell carcinoma (RCC), prostate cancer (PCa), and urothelial cancer
(UCa).

Materials and methods: Eligible studies were comprehensively searched from PubMed, Embase, Cochrane Library
and Web of Science, up to April 2019. Pooled hazard ratios (HRs) and 95% confidence intervals (CIs) were
calculated to assess the relationships.

Results: A total of 12 studies embracing 6585 patients were included in the meta-analysis. Our results indicated
that a higher pretreatment dNLR was associated with a decreased cancer-specific survival (CSS, HR 2.67, 95% CI
1.06-6.71, P = 0.037) and disease-free survival (DFS, HR 2.02, 95% CI 1.03-3.94, P = 0.040) in RCC, but not
for overall survival (OS, HR 1.05, 95% CI 0.71-1.53, P = 0.818). A higher dNLR was associated with an inferior
biochemical recurrence-free survival (BRFS, HR 1.70, 95% CI 1.00-2.87, P = 0.049) and OS (HR 1.35, 95% CI
1.20-1.51, P < 0.001) in PCa. A higher dNLR was associated with a worse OS (HR 1.29, 95% CI 1.03-1.61,
P =0.029) and CSS (HR 1.51, 95% CI 1.06-2.15, P = 0.024) in UCa, but not for DFS (HR 1.44, 95% CI
0.89-2.34, P = 0.139).

Conclusion: A higher dNLR level was negatively associated with OS, CSS, DFS and BRFS, forecasting that it could
be an independent prognosis predictor in urological cancers.
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1. Introduction

Urological cancers, mostly embraced renal cell carcinoma (RCC),
prostate cancer (PCa), and urothelial cancer (UCa) are common types of
malignancies with universal adding incidence and mortality [1]. Based
on the latest cancer statistics for the United States, urological cancers
make up more than 32% of all types of malignancies in 2019 [2].
Moreover, during the last decades, PCa is the most common malignance
for men, which accounted for 20% of estimated new incidences with
about 174, 650 new cases and 10% of estimated deaths with about
31,620 deaths [2]. Due to the extensive application of radiological
imaging techniques and new methods of examinations, the increasingly
small and localized masses have been identified [3]. Moreover, because
of the progress in treatment modalities such as immunotherapy [4] and
the advance of molecular-targeting agents [5,6], prognosis of urological
cancers has gained a great improvement. Nevertheless, there is still a
large part of patients experienced late-stage diseases, and long-term
survival for them remains unsatisfactory. Hence, it is meaningful to

investigate the prognostic factors for these patients, so as to preferably
comprehend the underlying mechanisms and contribute to optimally
treating urological cancers.

Mounting evidence supports a vital role of the systemic in-
flammatory response in formation and progression of types malig-
nances. Several markers of the immune response, such as C-reactive
protein [7], platelet count [8], as well as neutrophil-lymphocyte ratio
(NLR) [9], lymphocyte-monocyte ratio (LMR) [10], platelet-lympho-
cyte ratio (PLR) [11], have been proposed as potential prognostic fac-
tors for patients with RCC, PCa and UCa. Recently, derived neutrophil-
lymphocyte ratio (ANLR), which is made up of the neutrophil count to
(white cell count minus neutrophil count), has been implemented
Proctor et al. [12]. This simplified blood index has been considered as
prognostic factor in types malignances including urological cancers,
and was demonstrated to have similar prognostic value as the classical
NLR. After that, there is increasing studies to examine the prognostic
value of dNLR in urological cancers, and reported inconsistent results.
Therefore, we aim to systematically review the related publication and
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Fig. 1. The flow diagram of literature selection.

perform this meta-analysis to evaluate the relationship between dNLR
and survival of urological cancer patients.

2. Materials and Methods
2.1. Literature search

A systematic literature search of PubMed, Embase, Cochrane
Library and Web of Science was performed in April 2019. Major terms
for search strategy were: “urological cancer” (e.g., “kidney cancer”,
“bladder cancer”, “prostate cancer”, “urothelial cancer” or “transi-
tional cell carcinoma”), “dNLR” (e.g., “derived neutrophil to lympho-
cyte ratio”, “derived neutrophil lymphocyte ratio”, “derived neutrophil-
to-lymphocyte”) and “prognosis” (e.g., “prognosis,” “survival,” “out-
come,” “mortality,” “recurrence” “progression,” “metastasis”). A
manual search of literature references was also performed to retrieve
potentially related studies. This meta-analysis was conducted following
the guidelines of Preferred Reporting Items for Systematic Reviews and
Meta-analysis (PRISMA) and Assessing the methodological quality of
systematic reviews (AMSTAR) criteria. The protocol for this study was
registered on PROSPERO (CRD 42019131641).

2.2. Inclusion criteria and study eligibility

All candidate literatures were independently reviewed by two re-
searchers. Discrepancies were resolved by discussion. Literatures were
eligible for our analysis when they met the following criteria [1]: stu-
died patients with renal cell carcinoma (RCC), prostate cancer (PCa), or
urothelial cancer (UCa), which were diagnosed with pathological ex-
amination [2]; reported the correlation of pretreatment dNLR with
overall survival (OS), cancer-specific survival (CSS), disease-free sur-
vival (DFS), and biochemical recurrence-free survival (BRFS) [3]; re-
ported hazard ratios (HRs) and 95% confidence interval (CI) directly, or
had sufficient data for calculating HRs and 95% CI [4]; published in
peer-review journals.

Studies were excluded when they met the following criteria [1]:
basic research [2]; conference abstracts, editorials, letters, expert opi-
nions, review articles, case reports or series less than ten patients [3];
studied dNLR as a continuous variable, or didn't clearly reported the
cut-off value [4]; studies which can't obtain HRs with their corre-
sponding 95% CIs [5]; not written in English. The quality of literatures
were evaluated in the light of the Newcastle-Ottawa Scale [13].

2.3. Data extraction

The following data were collected [1]: first author's name, year of
publication, country, design of study (retrospective or prospective,
single center or multi-institutional), sample size, median or mean age
[2]; cancer related data including type of tumor, site, stage, treatment,
endpoints of survival [3]; dNLR related data including cut-off value,
and corresponding judgment methods. HRs of dNLR for OS, CSS, DFS,
BRFS, and related 95% CIs were also obtained. If available, HRs and
95% CIs were preferentially obtained from multivariate results.
Otherwise, they were extracted from univariable outcomes or calcu-
lated according to the method of Tierney et al. [14]. Subgroup analyses
of OS and CSS for urothelial carcinoma were also performed, the
grouping variables embraced publication year, region, site of carci-
noma, sample size, value of cut-off, and HR source.

2.4. Statistical analysis

HRs with related 95% Cls from each publication were merged to
evaluate the importance of prognostic role of dNLR for patients with
urological cancers. For each meta-analysis, the Higgins I-squared sta-
tistic and Cochran's Q test were applied to assess the heterogeneity of
the included literatures. I? > 50% and/or P < 0.1 were considered as a
measure of marked heterogeneity. If severe heterogeneity existed, the
random-effect model was used to calculated the pooled HRs and 95%
CIs. Otherwise, the fixed-effect model was performed. When a meta-
analysis embraced five or more literatures, publication bias was visually
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assessed by funnel plots, and quantitatively checked by Egger's and
Begg's tests. Sensitivity analysis was undertaken by precluding any
single study by turn to assess robustness of the results. Subgroup ana-
lyses and meta-regression were performed to examine the relationships
of dNLR with grouping variables for urothelial carcinoma. All statistical
analyses were carried out with Stata 12.0 software (STATA
Corporation, College Station, TX, USA).

3. Results
3.1. Literature searching and features of studies

The flow diagram for the study searching was presented in Fig. 1.
The primary search strategy obtained a total of 160 publications. After
removing duplicates and screening titles and abstracts, 21 full-text ar-
ticles were evaluated for eligibility. Of them, nine studies were pre-
cluded due to the following concerns: five didn't provide sufficient data;
two focused on other malignances; two were review articles. Lastly, 12
literatures [3,15-25] published between 2014 and 2018 were included
in the present study. Of them, 3 focused on renal cell carcinoma, 2
investigated prostate cancer, and 7 evaluated urothelial cancer.

The features of the 12 literatures were outlined in Table 1. Four
studies were from South Korea, three studies were from China, two
studies were from Austria, one from Poland, one from Netherlands, and
one (two cohorts) from Multiple countries. These studies contained
totally 6585 subjects, and the median sample size was 331 (IQR
128-561). The median or mean age of patients belonging to included
studies range from 56 to 72.6 years. Of seven studies on UCa, 4 focused
on bladder urothelial cancer, 3 investigated upper urinary tract ur-
othelial cancer. Most of HRs and related 95% ClIs were obtained from
multivariate results.

3.2. dNLR and OS, CSS, DFS in RCC

There were 3 studies investigating the relationship between pre-
treatment dNLR and patient survival in RCC [3,20,22]. All of them
contained data of OS, the merged results were shown in Fig. 2A. Taken
that no marked heterogeneity was found among the three studies, a
fixed-effect model was preformed (12 = 0.0%, P = 0.428). There was no
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(hazard ratio [HR] 1.05, 95% confidence interval [CI] 0.71-1.53,
P = 0.818) for RCC. However, Dalpiaz et al. [3] identified that a higher
dNLR was associated with a worse CSS (HR 2.67, 95% CI 1.06-6.71,
P = 0.037) and DFS (HR 2.02, 95% CI 1.03-3.94, P = 0.040) for RCC
patients.

3.3. dNLR and BRFS, OS in PCa

There were 3 cohorts investigating the relationship between pre-
treatment dNLR and patient survival in PCa [16,23]. The merged results
were shown in Fig. 2B. Taken that no marked heterogeneity was found
among these cohorts, a fixed-effect model was applied (I = 0.0% and
0.0%, P = 0.582 and 0.380). The results showed that a higher dNLR
was associated with an inferior BRFS (HR 1.70, 95% CI 1.00-2.87,
P = 0.049) and OS (HR 1.35, 95% CI 1.20-1.51, P < 0.001) for PCa
patients.

3.4. dNLR and OS, CSS, DFS in UCa

There were 7 studies investigating the relationship between pre-
treatment dNLR and patient survival in UC [15,17-19,21,24,25]. The
merged results were shown in Fig. 3. Since severe heterogeneity was
identified among these studies, a random-effect model was applied
(I = 49.8%, 58.1% and 59.5%, P = 0.063, 0.049 and 0.116). The re-
sults showed that a higher dNLR was associated with a worse OS (HR
1.29, 95% CI 1.03-1.61, P = 0.029) and CSS (HR 1.51, 95% CI
1.06-2.15, P = 0.024) for UCa patients. However, there was no sig-
nificant correlation between pretreatment dNLR level and DFS (HR
1.44, 95% CI 0.89-2.34, P = 0.139). Subgroup analyses of OS and CSS
for UCa were presented in Table 2. The HR of dNLR on OS was 1.22
(95% CI 1.13-1.31, P < 0.001) for bladder UC, 1.78 (95% CI
1.20-2.65, P = 0.004) for upper urinary tract UCa patients. The HR of
dNLR on CSS was 1.14 (95% CI 1.04-1.25, P = 0.005) for bladder UCa,
1.88 (95% CI 1.33-2.67, P < 0.001) for upper urinary tract UCa pa-
tients. Though some subgrouping variables changed the results for OS
and CSS, meta-regression didn't identified the reasons of heterogeneity.

3.5. Publication bias

significant correlation between pretreatment dNLR level and OS Funnel plots were presented for the included cohorts in UCa
Table 1
Characteristics of all the studies.
Study Year Country Study Case Age (Years)  Site Stage Treatment Cut-off Determine the cut- Cox Survival SQ
Design Number value off value Analysis
Renal cell carcinoma
Hu 2017 China RTP, MI 484 56 (21-81)F All Surgery 2.05 ROC curve Mul OS 8
Dalpiaz 2017 Austria RTP, SC 587 65 (20-88)} Localized  Surgery 2.0 Reported Mul OS, CSS,DFS 8
Gu 2016 China RTP, SC 103 56 (16-79)} All Surgery 2.57 ROC curve Mul OS 7
Prostate cancer
Shu 2018 China RTP, SC 440 - Localized Surgery and ADT 1.3/1.8  ROC curve Uni BRFS 7
van Soest 2015 Multiple PRO, MI 1224 68 (40-88)} Metastatic Chemotherapy 2.0 Median Mul OS 8
van Soest 2015 Multiple PRO, MI 1006 68 (36-92)% Metastatic Chemotherapy 2.1 Median Mul OS 8
Urothelial carcinoma
Yuk 2018 South Korea RTP,SC 385 72.6 = 10.6 Bladder NMI Surgery and BCG 1.2 ROC curve Mul OS, CSS 8
Rajwa 2018 Poland RTP, SC 144 - Bladder Localized Surgery 1.95 ROC curve Mul OS, CSS 6
Kang 2017 South Korea RTP, SC 90 62 (54-68) UuT Localized Surgery and 2.0 ROC curve Uni OS, CSS 7
chemotherapy
Kang 2017 South Korea RTP, SC 1551 65 (57-72)  Bladder NMI Surgery 1.5 ROC curve Mul OS 8
van Kessel 2016 Netherlands RTP, MI 123 61M Bladder MI Chemotherapy and 2.21 ROC curve Uni OS, DFS 7
surgery
Kim 2015 South Korea RTP,SC 277 64 (57-71)  UUT Localized  Surgery 2.0 Not reported Mul CSS, DFS 8
Dalpiaz 2014 Austria RTP, SC 171 69 + 10.1 UuT Localized  Surgery 1.5 ROC curve Uni OS, CSS 7

SQ = study quality according to the Newcastle-Ottawa scale; RTP = retrospective; SC = single center; MI = multi-institutional; UUT = upper urinary tract;

All = localized and metastatic; NMI = non-muscle invasive; MI = muscle invasive; ADT = androgen deprivation therapy; BCG

Bacillus Calmette-Guerin;

OS = overall survival; CSS = cancer-specific survival; DFS = disease-free survival; BRFS = biochemical recurrence free survival.

R Median (range).
M Mean.
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Study %

ID HR (95% Cl)  Weight
(0]5)

Hu (2017) + 1.24 (0.55, 2.78) 22.00
Dalpiaz (2017) —t— 1.15 (0.71, 1.88) 59.90
Gu (2016) < 0.61 (0.25, 1.50) 18.10
Subtotal (I-squared = 0.0%, p = 0.428) <> 1.05 (0.71, 1.53) 100.00
CSS

Dalpiaz (2017) > 2.67 (1.0, 6.71) 100.00

Subtotal (I-squared = .%, p = .) —— ——— 267 (1.06,6.71)100.00

DFS

Dalpiaz (2017) —_— 2.02 (1.03, 3.94) 100.00
Subtotal (l-squared = .%, p = .) S 2.02 (1.03, 3.94) 100.00

I
149 1

I
6.71

Study %

ID HR (95% ClI) Weight
BRFS

Shu (2018) - > 1.32(0.47, 3.72) 25.79
Shu (2018) *- 1.85 (1.01, 3.42) 74.21

Subtotal (I-squared =0.0%, p=0.582) == 1.70 (1.00, 2.87) 100.00

0os

van Soest (2015) - 1.29 (1.11, 1.50) 57.23
van Soest (2015) — 1.43 (1.20, 1.70) 42.77
Subtotal (l-squared = 0.0%, p = 0.380) <> 1.35 (1.20, 1.51) 100.00

|
.269 1

|
3.72

Fig. 2. Forest plot reflects the association between dNLR and oncologic outcomes for RCC and PCa. (A) dNLR and OS, CSS, DFS in RCC; (B) dNLR and BRFS, OS in

PCa.

patients, which showed asymmetry for OS and CSS (Fig. 4). The P va-
lues of Begg's and Egger's test showed that no publication bias existed in
OS (P = 0.548 and 0.700) and CSS (P = 1.000 and 0.134) among these
included studies.

3.6. Sensitivity analysis
A single study was deleted each time, and the corresponding pooled

HRs for dNLR and OS/CSS in UCa patients were not materially changed
(Fig. 5).

149

4. Discussion

Urological cancers had constituted a large part of all cancer and the
approximated new cases of RCC, PCa, UCa were 73,820, 84,400, and
174,650 respectively in USA, 2019 [2]. Distant metastasis or post-
operative recurrence were common events occurred in these urological
cancers. For high-risk bladder cancer, approximately 75% of them
would experience recurrence, progression, or death within ten years
[26]. Furthermore, for RCC patients, nearly 20% of them might ex-
perience local disease recurrence or distant metastasis ultimately [27].
Less than 10% of metastatic RCC can survival for ten years [28]. Hence,
it is meaningful to discover the prognostic factors for urological can-
cers. As far as we know, our study is the first systematic review and
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Study %
ID HR (95% Cl)  Weight
(O]
Yuk (2018) . 1.65 (0.98, 2.55) 13.62
Rajwa (2018) - 1.23 (1.13, 1.33) 33.14
Kang (2017) = 1.36 (0.72, 2.61) 9.12
Kang (2017) . 1.91 (0.35, 4.05) 3.12
Kang (2017) - 0.59 (0.32, 1.09) 9.80
van Kessel (2016) —_— 1.15(0.80, 1.65) 18.38
Dalpiaz (2014) —_— 2.09 (1.26, 3.44) 12.82

Subtotal (l-squared = 49.8%, p = 0.063)

Css

1.29 (1.03, 1.61) 100.00

Yuk (2018) - 1.25 (0.38, 4.13) 7.22
Rajwa (2018) - 1.13 (1.03, 1.24) 37.99
Kang (2017) +* 1.41 (0.72, 2.77) 16.22
Kim (2015) — 1.76 (1.02, 3.03) 20.28
Dalpiaz (2014) 4 > 2.60 (1.42, 4.76) 18.29
Subtotal (I-squared = 58.1%, p = 0.049) - 1.51 (1.06, 2.15) 100.00
DFS

van Kessel (2016) —_— 1.16 (0.81, 1.68) 56.39
Kim (2015) —_—— 1.91 (1.15, 3.17) 43.61

Subtotal (l-squared =59.5%, p =0.116)

NOTE: Weights are from random effects ana|

<O

ysis

1.44 (0.89, 2.34) 100.00

21 1

T
4.76

Fig. 3. Forest plot reflects the association between dNLR and oncologic outcomes for UCa.

meta-analysis to assess the prognostic value of dNLR in patients with
urological cancers.

Increasing evidence have proposed that systemic inflammatory re-
sponse exerted a vital role in the process of oncogenesis and tumor
progression. Recently, many researches had revealed that many sys-
temic inflammatory biomarkers can be prognostic factors in various
urological cancers. Hu et al. [7] have conducted a systematic review
and found that a high C-reactive protein level was correlated with
poorer survival in RCC patients. In 2014, Wei et al. [29] have carried
out a meta-analysis and assess the prognostic value of NLR in urological
cancers. They have found that elevated NLR was a poor predictor for
RCC, bladder cancer and urothelial carcinoma. Gu et al. [10] have
performed a comprehensive systematic review to quantify the prog-
nostic impact of LMR in various cancer. A decreased LMR has been
found to imply poor prognosis in RCC and urothelial carcinoma. As for
PLR, high pretreatment PLR has been confirmed to be correlated with
inferior OS in patients with urological malignances [30].

A promising blood marker, dNLR, has been extensively researched
in types of urological cancers. In the present study, we initially sys-
tematically reviewed the related publication and performed a meta-
analysis to assess the prognostic role of dNLR in urological cancers.
Based on the merged data, we have found that a higher pretreatment
dNLR was associated with a poorer CSS and DFS in RCC, a worse BRFS
and OS in PCa, an inferior OS and CSS in UCa. Subgroup analyses by
publication year, site of carcinoma, sample size, value of cut-off and HR
source obtained the similar results. Publication bias also proved the
robustness of the findings.

Since only neutrophil and leukocyte counts needed to be docu-
mented, this simplified index, dNLR might be more convenient in
clinical practice. The propose of dNLR based on the assumption that the
white cell is chiefly consist of neutrophils and lymphocytes. According
to this, the absolute count of leukocytes minus the absolute neutrophil

count may approximate to lymphocyte count. In 2012, Proctor et al.
[12] firstly proposed the dNLR, and tested the possible prognostic value
of this blood index compared to NLR in 12000 more cases with various
types of malignance. Both dNLR and NLR were found to be independent
prognostic factors in different cancers, and they have similar prognostic
value. The authors proposed that dNLR mixed two cells with potential
opposing predictive effects, namely lymphocytes and monocytes.
Though there might be a decrease in the absolute percentage of lym-
phocytes and a raise in the absolute percentage of monocytes in patients
with cancer, the ratio of lymphocytes to monocytes is close to 6:1 in
normal range, the absolute count of leukocytes minus neutrophil count
is mainly decided by lymphocytes. Hence, it is reasonable that the dNLR
is probably highly approximated to NLR, and the possible error brought
by monocytes is negligible [12].

In the present study, we try our best to search the mainstream da-
tabases and get the comprehensive data, so as to provide the integrated
and reliable results for this topic. However, the publications in-
vestigating the prognostic value of dNLR in urological cancers remain
insufficient. Though RCC, PCa and UCa are all belong to urological
cancer, they indeed are of different mechanisms of genesis and pro-
gression. So the meta-analysis was performed separately according to
the type of cancer, which may lead to inadequate data in some analyses.
For CSS and DFS in RCC, there was only one article for all [3]. In that
research, Dalpiaz et al. [3] have examined the prognostic value of the
pretreatment dNLR in a large RCC cohort. According to this compre-
hensive and rigorous study, the independently predictive role of dNLR
in CSS and DFS for RCC was proved.

There are strengths for our study. However, before fully under-
standing the results, several limitations should be pay attention to.
Firstly, because most of included studies were retrospective and single-
center designed and part of HRs and 95% ClIs were extracted from
univariable results, uncontrollable bias may exist. Secondly, due to the
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Table 2
Subgroup analyses of overall survival and cancer-specific survival for urothelial carcinoma.
Subgroup Studies HR (95% CI) P value Meta-regression P value Heterogeneity
1 (%) P value
Urothelial Carcinoma-0S
Year of publication 0.540
2017-2018 5 1.22 (1.13-1.32) < 0.001 47.3 0.108
2014-2016 2 1.51 (0.90-1.62) 0.166 72.3 0.057
Region 0.683
Asia 4 1.20 (0.70-2.06) 0.502 60.5 0.055
Non-Asia 3 1.32 (1.02-1.71) 0.032 55.4 0.106
Site of carcinoma 0.226
Bladder 5 1.22 (1.13-1.31) < 0.001 47.2 0.109
Upper Urinary Tract 2 1.78 (1.20-2.65) 0.004 6.1 0.302
Sample size 0.725
> 150 4 1.38 (0.76-2.50) 0.297 72.3 0.013
< 150 3 1.22 (1.13-1.32) < 0.001 0.0 0.897
Cut-off value 0.725
> 1.5 3 1.22 (1.13-1.32) < 0.001 0.0 0.897
< 1.5 4 1.38 (0.76-2.50) 0.297 72.3 0.013
Source of HR 0.514
Multivariable 4 1.18 (0.81-1.71) 0.391 59.9 0.058
Univariate 3 1.40 (1.07-1.83) 0.013 44.7 0.164
Urothelial Carcinoma-CSS
Year of publication 0.073
2018 2 1.14 (1.04-1.25) 0.005 0.0 0.883
2014-2017 3 1.88 (1.33-2.67) < 0.001 0.0 0.383
Region 0.979
Asia 3 1.56 (1.05-2.33) 0.029 0.0 0.819
Non-Asia 2 1.63 (0.73-3.65) 0.234 85.9 0.008
Site of carcinoma 0.073
Bladder 2 1.14 (1.04-1.25) 0.005 0.0 0.883
Upper Urinary Tract 3 1.88 (1.33-2.67) < 0.001 0.0 0.383
Sample size 0.073
> 150 3 1.99 (1.35-2.91) < 0.001 0.0 0.454
< 150 2 1.14 (1.04-1.25) 0.004 0.0 0.545
Cut-off value 0.198
> 1.5 3 1.16 (1.06-1.26) 0.001 24.4 0.266
<15 2 2.24 (1.31-3.85) 0.003 15.0 0.278
Source of HR 0.275
Multivariable 3 1.15 (1.05-1.26) 0.002 14.4 0.311
Univariate 2 1.98 (1.26-3.11) 0.003 44.5 0.180
HR = hazard ratio; CI = confidence interval; OS = overall survival; CSS = cancer-specific survival.
Funnel plot with pseudo 95% confidence limits Funnel plot with pseudo 95% confidence limits
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Fig. 4. Funnel plot for publication bias. (A) Correlation of dNLR with OS in UCa; (B) correlation of dNLR with CSS in UCa.

inclusion of published literatures only, publication bias might exist. 5. Conclusion
Lastly, we try to obtain the comprehensive and extensive data, how-
ever, related articles were too few in some specific endpoints, especially
for RCC and PCa. The deficiency in studies made us only detect pub-
lication bias and perform sensitivity analysis in some of the meta-ana-

lyses.

In summary, despite the above limitations, the results of this meta-
analysis showed that a higher dNLR level was negatively correlated
with OS, CSS, DFS and BRFS, forecasting that it could be an in-
dependent prognosis predictor in urological cancers. Further multi-
centric investigation were still required to confirm our findings.
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Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit

Yuk (2018) | I |

Rajwa (2018)

Kang (2017) | 1

Kang (2017) I

Kang (2017) | )

van Kessel (2016) I |

Dalpiaz (2014) I 1
093 1.03 1.28

1.61 1.87
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Meta-analysis estimates, given named study is omitted
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Fig. 5. Results of sensitivity analysis. (A) Correlation of dNLR with OS in UCa; (B) correlation of dNLR with CSS in UCa.

Provenance and peer review

Not commissioned, externally peer-reviewed.

Data statement

Inapplicable.

Ethical approval

Inapplicable.

Sources of funding
This article was funded by medical science research key project of
Hebei province (No. 20150903) and science and technology research

and development guidance project of Shijiazhuang in 2016 (No.
161460743).

Author contribution
Study design: Chao Li.
Data collections: Shiqiang Su and Lizhe Liu.
Data analysis: Shiqiang Su, Jin Zhang and Shen Li.
Writing: Shigiang Su.
Supervision: Chao Li.

Research registration number

The protocol for this study was registered on PROSPERO (CRD
42019131641).

Guarantor
Chao Li.
Declaration of competing interest

The authors declare that they have no competing interests.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ijsu.2019.10.043.

References

[1] R. Siegel, J. Ma, Z. Zou, A. Jemal, Cancer statistics, 2014, CA A Cancer J. Clin. 64
(1) (2014) 9-29.

R.L. Siegel, K.D. Miller, A. Jemal, Cancer statistics, 2019, CA A Cancer J. Clin. 69
(1) (2019) 7-34.

O. Dalpiaz, T. Luef, M. Seles, M. Stotz, T. Stojakovic, K. Pummer, et al., Critical
evaluation of the potential prognostic value of the pretreatment-derived neutrophil-
lymphocyte ratio under consideration of C-reactive protein levels in clear cell renal
cell carcinoma, Br. J. Canc. 116 (1) (2017) 85-90.

P.W. Kantoff, C.S. Higano, N.D. Shore, E.R. Berger, E.J. Small, D.F. Penson, et al.,
Sipuleucel-T immunotherapy for castration-resistant prostate cancer, N. Engl. J.
Med. 363 (5) (2010) 411-422.

B.IL. Rini, B. Escudier, P. Tomczak, A. Kaprin, C. Szczylik, T.E. Hutson, et al.,
Comparative effectiveness of axitinib versus sorafenib in advanced renal cell car-
cinoma (AXIS): a randomised phase 3 trial, Lancet (London, England) 378 (9807)
(2011) 1931-1939.

B. Escudier, T. Eisen, W.M. Stadler, C. Szczylik, S. Oudard, M. Siebels, et al.,
Sorafenib in advanced clear-cell renal-cell carcinoma, N. Engl. J. Med. 356 (2)
(2007) 125-134.

Q. Hu, Y. Gou, C. Sun, W. Ding, K. Xu, B. Gu, et al., The prognostic value of C-
reactive protein in renal cell carcinoma: a systematic review and meta-analysis,
Urol. Oncol. 32 (1) (2014) 50 e1-8.

L. Gu, H. Li, Y. Gao, X. Ma, L. Chen, X. Li, et al., The association of platelet count
with clinicopathological significance and prognosis in renal cell carcinoma: a sys-
tematic review and meta-analysis, PLoS One 10 (5) (2015) e0125538.

A.J. Templeton, M.G. McNamara, B. Seruga, F.E. Vera-Badillo, P. Aneja, A. Ocana,
et al., Prognostic role of neutrophil-to-lymphocyte ratio in solid tumors: a sys-
tematic review and meta-analysis, J. Natl. Cancer Inst. 106 (6) (2014) djul24.

L. Gu, H. Li, L. Chen, X. Ma, X. Li, Y. Gao, et al., Prognostic role of lymphocyte to
monocyte ratio for patients with cancer: evidence from a systematic review and
meta-analysis, Oncotarget 7 (22) (2016).

A.J. Templeton, O. Ace, M.G. McNamara, M. Al-Mubarak, F.E. Vera-Badillo,

T. Hermanns, et al., Prognostic role of platelet to lymphocyte ratio in solid tumors: a
systematic review and meta-analysis. Cancer epidemiology, biomarkers & preven-
tion : a publication of the American Association for Cancer Research, cosponsored
by the, Am. Soc. Prev. Oncol. 23 (7) (2014) 1204-1212.

M.J. Proctor, D.C. McMillan, D.S. Morrison, C.D. Fletcher, P.G. Horgan, S.J. Clarke,
A derived neutrophil to lymphocyte ratio predicts survival in patients with cancer,
Br. J. Canc. 107 (4) (2012) 695-699.

C.K. Lo, D. Mertz, M. Loeb, Newcastle-Ottawa Scale: comparing reviewers' to au-
thors' assessments, BMC Med. Res. Methodol. 14 (2014) 45.

J.F. Tierney, L.A. Stewart, D. Ghersi, S. Burdett, M.R. Sydes, Practical methods for
incorporating summary time-to-event data into meta-analysis, Trials 8 (2007) 16.
H.D. Yuk, C.W. Jeong, C. Kwak, H.H. Kim, J.H. Ku, Elevated neutrophil to lym-
phocyte ratio predicts poor prognosis in non-muscle invasive bladder cancer pa-
tients: initial intravesical Bacillus Calmette-Guerin treatment after transurethral
resection of bladder tumor setting, Front. Oncol. 8 (2018) 642.

K. Shu, Y. Zheng, J. Chen, W. Li, K. Jiang, Prognostic value of selected preoperative
inflammation-based scores in patients with high-risk localized prostate cancer who
underwent radical prostatectomy, OncoTargets Ther. 11 (2018) 4551-4558.

P. Rajwa, M. Zyczkowski, A. Paradysz, K. Bujak, P. Bryniarski, Evaluation of the
prognostic value of LMR, PLR, NLR, and dNLR in urothelial bladder cancer patients
treated with radical cystectomy, Eur. Rev. Med. Pharmacol. Sci. 22 (10) (2018)
3027-3037.

M. Kang, C.W. Jeong, C. Kwak, H.H. Kim, J.H. Ku, Prognostic role of neutrophil-to-
lymphocyte ratio-based markers during pre- and postadjuvant chemotherapy in
patients with advanced urothelial carcinoma of upper urinary tract, Clin.
Genitourin. Cancer 15 (4) (2017) e633-e643.

[2]

[3]

[4]

[5]

[6

[71

[8]

[9

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]


https://doi.org/10.1016/j.ijsu.2019.10.043
https://doi.org/10.1016/j.ijsu.2019.10.043
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref1
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref1
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref2
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref2
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref3
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref3
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref3
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref3
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref4
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref4
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref4
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref5
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref5
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref5
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref5
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref6
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref6
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref6
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref7
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref7
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref7
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref8
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref8
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref8
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref9
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref9
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref9
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref10
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref10
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref10
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref11
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref11
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref11
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref11
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref11
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref12
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref12
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref12
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref13
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref13
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref14
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref14
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref15
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref15
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref15
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref15
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref16
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref16
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref16
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref17
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref17
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref17
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref17
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref18
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref18
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref18
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref18

S. Su, et al.

[19]

[20]

[21]

[22]

[23]

[24]

M. Kang, C.W. Jeong, C. Kwak, H.H. Kim, J.H. Ku, Preoperative neutrophil-lym-
phocyte ratio can significantly predict mortality outcomes in patients with non-
muscle invasive bladder cancer undergoing transurethral resection of bladder
tumor, Oncotarget 8 (8) (2017) 12891-12901.

H. Hu, X. Yao, X. Xie, X. Wu, C. Zheng, W. Xia, et al., Prognostic value of pre-
operative NLR, dNLR, PLR and CRP in surgical renal cell carcinoma patients, World
J. Urol. 35 (2) (2017) 261-270.

K.E. van Kessel, L.M. de Haan, E.E. Fransen van de Putte, B.W. van Rhijn, R. de Wit,
M.S. van der Heijden, et al., Elevated derived neutrophil-to-lymphocyte ratio cor-
responds with poor outcome in patients undergoing pre-operative chemotherapy in
muscle-invasive bladder cancer, Bladder Cancer 2 (3) (2016) 351-360.

L. Gu, X. Ma, H. Li, L. Chen, Y. Xie, C. Zhao, et al., Prognostic value of preoperative
inflammatory response biomarkers in patients with sarcomatoid renal cell carci-
noma and the establishment of a nomogram, Sci. Rep. 6 (2016) 23846.

R.J. van Soest, A.J. Templeton, F.E. Vera-Badillo, F. Mercier, G. Sonpavde, E. Amir,
et al., Neutrophil-to-lymphocyte ratio as a prognostic biomarker for men with
metastatic castration-resistant prostate cancer receiving first-line chemotherapy:
data from two randomized phase III trials, Ann. Oncol. : Off. J. Eur. Soc. Med.
Oncol. 26 (4) (2015) 743-749.

M. Kim, K.C. Moon, W.S. Choi, C.W. Jeong, C. Kwak, H.H. Kim, et al., Prognostic
value of systemic inflammatory responses in patients with upper urinary tract

[25]

[26]

[27]

[28]
[29]

[30]

International Journal of Surgery 72 (2019) 146-153

urothelial carcinoma, World J. Urol. 33 (10) (2015) 1439-1457.

O. Dalpiaz, M. Pichler, S. Mannweiler, J.M. Martin Hernandez, T. Stojakovic,

K. Pummer, et al., Validation of the pretreatment derived neutrophil-lymphocyte
ratio as a prognostic factor in a European cohort of patients with upper tract ur-
othelial carcinoma, Br. J. Canc. 110 (10) (2014) 2531-2536.

K. Chamie, M.S. Litwin, J.C. Bassett, T.J. Daskivich, J. Lai, J.M. Hanley, et al.,
Recurrence of high-risk bladder cancer: a population-based analysis, Cancer 119
(17) (2013) 3219-3227.

S.D. Brookman-May, M. May, S.F. Shariat, G. Novara, R. Zigeuner, L. Cindolo, et al.,
Time to recurrence is a significant predictor of cancer-specific survival after re-
currence in patients with recurrent renal cell carcinoma-results from a compre-
hensive multi-centre database (CORONA/SATURN-Project), BJU Int. 112 (7)
(2013) 909-916.

B. Ljungberg, K. Bensalah, S. Canfield, S. Dabestani, F. Hofmann, M. Hora, et al.,
EAU guidelines on renal cell carcinoma: 2014 update, Eur. Urol. 67 (5) (2015).
Y. Wei, Y.Z. Jiang, W.H. Qian, Prognostic role of NLR in urinary cancers: a meta-
analysis, PLoS One 9 (3) (2014) €92079.

D.Y. Li, X.Y. Hao, T.M. Ma, H.X. Dai, Y.S. Song, The prognostic value of platelet-to-
lymphocyte ratio in urological cancers: a meta-analysis, Sci. Rep. 7 (1) (2017)
15387.


http://refhub.elsevier.com/S1743-9191(19)30312-7/sref19
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref19
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref19
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref19
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref20
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref20
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref20
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref21
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref21
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref21
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref21
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref22
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref22
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref22
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref23
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref23
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref23
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref23
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref23
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref24
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref24
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref24
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref25
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref25
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref25
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref25
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref26
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref26
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref26
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref27
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref27
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref27
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref27
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref27
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref28
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref28
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref29
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref29
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref30
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref30
http://refhub.elsevier.com/S1743-9191(19)30312-7/sref30

	Prognostic role of pretreatment derived neutrophil to lymphocyte ratio in urological cancers: A systematic review and meta-analysis
	Introduction
	Materials and Methods
	Literature search
	Inclusion criteria and study eligibility
	Data extraction
	Statistical analysis

	Results
	Literature searching and features of studies
	dNLR and OS, CSS, DFS in RCC
	dNLR and BRFS, OS in PCa
	dNLR and OS, CSS, DFS in UCa
	Publication bias
	Sensitivity analysis

	Discussion
	Conclusion
	Provenance and peer review
	Data statement
	Ethical approval
	Sources of funding
	Author contribution
	Research registration number
	Guarantor
	mk:H1_23
	Supplementary data
	References




