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Abstract: The relationship between inflammation and tumor devel-

opment and progression has been recognized in recent decades. NLR is

an easily reproducible and widely used inflammatory response marker.

The prognostic value of NLR for urologic tumors has been reported in

succession. Here, we perform a systematic review and meta-analysis to

summarize the association between the NLR and prognosis of urologic

tumors.

We conducted a computerized search of PubMed, Embase, and ISI

Web of Knowledge to identify clinical studies that had evaluated the

association between the pretreatment NLR and prognosis in urologic

tumors. Prognostic outcomes included overall survival (OS), cancer-

specific survival (CSS), recurrence-free survival (RFS), progression-

free survival (PFS), and metastasis-free survival (MFS). We extracted

and synthesized corresponding hazard ratios (HRs) and confidence

intervals (CIs) using Review Manager 5.3 and STATA 13.

We identified 34 retrospective cohort studies and conducted the meta-

analysis. The results showed that all OS, CSS, RFS, PFS, and MFS risks

were significantly different between patients with an elevated NLR and

those with a low NLR in various urologic tumors. A high NLR portended

poor prognosis. However, no significance was observed for CSS in

patients with renal cell carcinoma (HR¼ 1.38, 95% CI: 0.96–1.99).

Our meta-analysis suggests that NLR could be a prognostic predictor

for urologic tumors. Patients with a high NLR were deemed to have a poor

prognosis.

(Medicine 94(40):e1670)
, Sheng-Jun Fu, BS, and Li Yang, MD, PhD

NOS = Newcastle-Ottawa Scale, OS = overall survival, PCa =

prostate cancer, PFS = progression-free survival, RCC = renal cell

carcinoma, RFS = recurrence-free survival, UTUC = upper tract

urothelial carcinoma.

INSTRUCTION

T he relation between inflammation and tumor development
and progression has been recognized in recent decades.1,2

As a typical representative of inflammatory reactions, C-reac-
tive protein (CRP) has been reported to be significantly associ-
ated with the prognosis of several cancers.3–7 Other systematic
inflammation markers have been validated as predictive in
various types of cancer.8–10 The neutrophil to lymphocyte ratio
(NLR) is also a widely used inflammatory marker that is defined
as the absolute neutrophil count divided by the absolute
lymphocyte count and can be easily acquired from complete
blood cell parameters.11 It is a cheap and easily acquired marker
compared with other inflammatory markers, such as CRP.
Prognostic factors are essential for the stratification of cancer
risk, medical treatment, and clinical research. Hence, we aimed
to conduct a systematic review and meta-analysis to reveal the
predictive effect of NLR on urologic tumor prognosis. Adding
NLR to the inflammation-based prognostic score model may
lead to improved patient management. This study is complied
with Meta-analysis of Observational Studies in Epidemiology
(MOOSE).12

MATERIALS AND METHODS

Search and Filtration Strategy
A systematic literature search of PubMed, Embase, and ISI

Web of Knowledge (Web of ScienceþBIOSIS Pre-
viewsþMEDLINEþSciELO Citation IndexþKCI-Korean
Journal Database) was conducted to retrieve clinical studies
up to January 2015. We used Mesh terms and text words of
neutrophil, lymphocyte, renal cancer, upper tract urothelial
carcinoma, bladder cancer, prostate cancer, and urinary cancer
to search for related articles (http://links.lww.com/MD/A446).
Citations in the retrieved articles were also searched for any
relevant studies. The initial selection was performed to elim-
inate obviously irrelevant articles and retain potentially relevant
articles about NLR or urologic tumor prognostic risk factors by
an analysis of the title and abstract by 2 independent investi-
gators (YL and D-LS). Thereafter, the full text was reviewed
according to eligibility criteria. For inclusion in this analysis,
studies should contain an evaluation of the relationship between
pretreatment NLR and urologic cancer prognosis. Studies with
the following criteria were excluded: duplicated literature,
r duplicated data presented in confer-
ta; and abstract only. Meeting abstracts
ed on their lack of sufficient detailed
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information to assess the methodological bias or quality before
the quantitative meta-analysis. All data and analyses were based
on the previous published studies; thus, ethical approval and
patient consent are waived.

Quality Assessment and Data Extraction
There are no standard quality assessment tools for prog-

nostic studies in systematic reviews. The quality assessment of
included studies was independently applied using the ‘‘New-
castle-Ottawa Scale (NOS)’’ for cohort studies,13 which
includes 3 domains with 8 items. Each item was awarded 1
to a maximum of 2 stars, and the total possible score was 9 stars.
Studies with > 5 stars were deemed as being of good quality.
Data extraction and cross-checking were also performed by 2
independent investigators (YL and D-LS). Additionally, any
disagreement or uncertainty was brought to a group discussion
where a consensus was reached. Data extracted from these
citations included the name of the first author, year of publi-
cation, tumor category, cutoff value of NLR, prognostic out-
comes, sample size, region, statistic model, follow-up time, and
NOS score. The data were extracted from the original articles.
Situations lacking exact data were resolved in a number of
ways: multivariate outcomes were preferred to univariate out-
comes when both were provided, but if no multivariate results
were presented, univariate outcomes were used instead; and
given survival or mortality curves were used to calculate the
estimated HR and 95% CI provided by Tierney et al14 or the
corresponding author was contacted to obtain the original data
or results. Finally, before the meta-analysis, we rechecked the
data and potential studies for overlapping patients to avoid an
over-analysis.

Statistical Analysis
Review Manager 5.3 (The Cochrane Collaboration,

Copenhagen) was used to carry out the synthesis analysis.
Quantitative small-study effect detection with Egger regression
intercept test was merely performed on outcomes with >10
studies by using STATA 13 (Stata Corp LP, College Station,
TX).15,16 Hazard ratios (HRs) and 95% confidence intervals
(CIs) were calculated as the time-to-event effect estimate for the
survival analysis. First, Cochran’s Q test and Higgins I2 statistic
were performed for heterogeneity.15 P� 0.1 and I2� 50%
meant no significant heterogeneity, and thus, a fixed-effects
model was used. Otherwise, a random-effects model was used to
calculate pooled HRs. A sensitivity analysis was performed
using the method of leave-one-out to leave-all-out of univariate
or estimated outcomes to test the feasibility of the pooled
results. If a small-study effect existed, a trim and fill method
was also performed. A 2-tailed P< 0.05 was considered stat-
istically significant. All the results are presented in the forest
plots.

RESULTS

Eligible Studies and Quality Assessment
A total of 1017 articles were retrieved by the initial search

strategy in PubMed, Embase, and ISI Web of Knowledge. Over-
all, 747 of 1017 articles were retained after removing duplicates.
After reading the title and abstract, 550 articles were excluded for
unrelated information, and the remaining 197 were screened by

Luo et al
skimming the full-text. Then, 49 potential studies were screened
and validated by reading the full-text. Finally, 34 studies17–50

were included according to the inclusion and exclusion criteria.

2 | www.md-journal.com
Two studies were excluded for lacking dichotomous NLR vari-
ables,51,52 5 studies had no available data,53–57 and 7 studies58–64

included overlapping patients with 5 other studies.19,21,29,38,42 The
screening diagram is shown in Figure 1. Table 1 tabulates the
characteristics and quality assessment of the included studies. The
majority of the included studies were adjusted for potential
confounders using the COX proportion hazard model, but the
adjusted factors did not conform to each study. Univariate and
estimated outcomes were acquired from the article when no
multivariate outcomes were reported. The urological tumors were
defined as renal cell carcinoma, upper tract urothelial carcinoma,
bladder cancer, and prostate cancer.

Survival Outcome
Prognostic outcomes, including overall survival (OS),

cancer-specific survival (CSS), recurrence-free survival
(RFS), progression-free survival (PFS), and metastasis-free
survival (MFS), were quantitatively synthesized. The meta-
analysis results are displayed in Figures 2–6. Heterogeneity
is illustrated in each forest plot. In Figure 2, OS outcomes were
available from 23 studies on renal cell carcinoma, upper tract
urothelial carcinoma, bladder cancer, and prostate cancer. The
synthesized hazard risk for each type of cancer consistently
favored the low NLR patients (pooled HR: 1.79, 95% CI: 1.61–
2.00 for renal cell carcinoma; pooled HR: 2.48, 95% CI: 1.31–
4.70 for upper tract urothelial carcinoma; pooled HR: 1.68, 95%
CI: 1.45–1.94 for bladder cancer; and pooled HR: 1.44, 95% CI:

FIGURE 1. Literature screening flowchart.
1.28–1.62 for prostate cancer), which meant that patients with a
higher NLR had a higher all-cause mortality risk than those with
a low NLR.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
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Figure 3 shows that 13 studies provided sufficient data on

FIGURE 2. Overall survival based on the dichotomous NLR.
CSS outcome. Pooled results showed significant superiority of a
low NLR in upper tract urothelial carcinoma (pooled HR: 2.52,
95% CI: 1.41–4.52) and bladder cancer (pooled HR: 1.70, 95%

FIGURE 3. Cancer-specific survival based on the dichotomous NLR.

4 | www.md-journal.com
CI: 1.45–1.99) but not in renal cancer (pooled HR: 1.38, 95%

CI: 0.96–1.99). No significant difference was observed in renal
cell carcinoma for CSS. No study reported CSS in
prostate cancer.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



LR.

Medicine � Volume 94, Number 40, October 2015 NLR and Prognosis of Urologic Tumors
According to Figure 4, 7 studies reported RFS in renal
cancer, upper tract urothelial carcinoma, and bladder cancer.
Each pooled result showed a significantly higher risk of tumor
recurrence in patients with a high NLR (pooled HR for renal cell
carcinoma: 1.97, 95% CI: 1.37–2.84; pooled HR for upper tract
urothelial carcinoma: 1.47, 95% CI: 1.11–1.95; pooled HR for
bladder cancer: 1.55, 95% CI: 1.21–2.00). No study reported
RFS for prostate cancer.

Similarly, in Figure 5, 7 studies provided PFS information
in renal cancer: 1 study each in upper tract urothelial carcinoma
and bladder cancer and 2 studies in prostate cancer. All the
pooled HRs favored patients with a low NLR (pooled HR: 1.85,
95% CI: 1.24–2.77 in renal cell carcinoma; pooled HR: 1.70,

FIGURE 4. Recurrence-free survival based on the dichotomous N
95% CI: 1.14–2.56 in upper tract urothelial carcinoma; pooled
HR: 3.52, 95% CI: 1.33–9.33 in bladder cancer; and pooled HR:
1.29, 95% CI: 1.04–1.59 in prostate cancer).

FIGURE 5. Progression-free survival based on the dichotomous NLR.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
In Figure 6, only 3 studies showed MFS in renal cancer and
upper tract urothelial carcinoma, and the pooled results also
favored patients with a low NLR (pooled HR: 1.60, 95% CI:
1.29–1.98 in renal cell carcinoma; pooled HR: 2.47, 95% CI:
1.16–5.29 in upper tract urothelial carcinoma). In summary, the
majority of the synthesized results showed a significantly higher
risk for patients with a high NLR in terms of prognostic
outcome.

Small-Study Effect and Sensitivity Analysis
Quantitative small-study effect detection was conducted

by Egger asymmetric test only for OS of renal cell carcinoma.
The P value of the linear regression was 0.015. A significant

small-study effect was observed, and the funnel plot was
omitted, which potentially contributed to selective outcome
reporting or publication bias. Thus, we conducted the trim

www.md-journal.com | 5
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and fill method to test the stability of the pooled outcome. The
HR was HR¼ 1.63 (1.48–1.80) for OS of renal cell carcinoma
(Figure 7). The significance of the results was not altered. A
sensitivity analysis of the univariate and estimated outcomes
was also performed manually as described, and no pooled
outcomes were altered except MFS in renal cell carcinoma
(results were omitted).

DISCUSSION
Many studies have revealed the correlation between cancer

and inflammation.65–67 A hypothesis was proposed that chronic
inflammation promotes tumor development and suppresses
immune activity.68–70 Hanahan et al71 summarized an import-
ant hallmark of cancer is that cancer cells evade immunological
attack from lymphocytes, macrophages, and natural killer cells,
etc. High NLR represents systemic and local inflammation that
provides a favorable microenvironment for tumor invasion and
metastasis72 and suppresses the host immune surveillance.73 It
is also associated with high infiltration of tumor-associated
macrophages (TAMs)74 that contribute to tumor growth, inva-
sion, and evasion.72,75 During inflammatory procedure, neutro-
philia as an important component of inflammatory response
inhibits the immune system by suppressing the cytolytic activity
of immune cells such as lymphocytes, activated T cells, and
natural killer cells.76,77 Additionally, neutrophils and macro-
phages produce tumor growth factors including epidermal

FIGURE 6. Metastasis-free survival based on the dichotomous NL
growth factor (EGF), vascular endothelial growth factor
(VEGF), interleukin (IL)-6, and IL-8, which promote stimulat-
ing tumor microenvironment.71,72 In addition, these cells may

FIGURE 7. Trim and fill method for overall survival of renal cell
carcinoma.
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produce proangiogenic and proinvasive matrix-degrading
enzymes, including matrix metalloproteinase,78 elastases,79

cysteine cathepsin proteases, and heparanase80,81 that promote
tumor metastasis.

Nonsteroidal anti-inflammatory drug (NSAID) consump-
tion was confirmed to reduce the risk of colorectal cancer.82 As
a systematic inflammatory marker, NLR has been recognized to
be associated with solid tumor prognosis.83 Additionally, other
inflammatory markers have been reported to be significantly
associated with tumor development and prognosis. For
example, CRP is correlated with urologic cancer prognosis,3,84

and ESR and PLR are associated with renal cell carcinoma
prognosis.85 The Glasgow prognostic score is an inflammation-
based prognostic score that can predict the prognosis of several
types of cancer.33,86,87

NLR is an easily reproducible and widely available marker
obtained from peripheral complete blood cell counts because
cell separation has been widely applied. However, the feasi-
bility of the NLR was seldom researched in the included
studies,48 and the volatility of the pretreatment NLR is not
clear. Additionally, NLR changes followed by tumor changes
during anticancer management are also essential to understand
for its application as an indicator of treatment efficacy.

The majority of the included studies used the dichotomous
NLR to determine the prognostic value. Several studies used
both continuous and dichotomous NLR variables to determine
the direct prognostic value. The continuous NLR also signifi-
cantly portended the prognosis of urologic tumors in various
studies.21,35,37,43,48,49 The use of a continuous variable reflected
a small intrinsic effect. However, the cutoff value seemed to
adjust itself in various studies. The NLR threshold was calcu-
lated in each study to acquire the most significant effect, and the
final significance of the outcomes seemed to be created, not
intrinsic. Additionally, it is difficult to interpret and compare
different studies when different cutoff values were used. Thus,
we recommend using a continuous NLR variable rather than a
categorical variable in future studies.

Our study has several limitations. First, all the included
studies in our meta-analysis were retrospective. In observational
studies, selection bias is impossible to avoid, although a multi-
variate analysis can control the confounding factors to a certain
extent. Second, the NLR could be affected by different con-
ditions, especially undetected diseases such as chronic infec-
tion, chronic disease, and autoimmune disorders, such as
rheumatic disease. Third, we noted that the majority of the
included studies did not report cancer-specific survival, which is

an essential outcome for cancer survival analysis. Fourth, the
reciprocal correlation between the NLR and other systemic
inflammatory response markers should be noted, which

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



29. Keizman D, Gottfried M, Ish-Shalom M, et al. Active smoking may
probably result in high co-linearity in a multivariate analysis
and affect the parameter estimation of the Cox model. For
instance, we may realize that CRP or the platelet lymphocyte
ratio was correlated with NLR. Report bias was also observed
while reading the full texts. Several studies did not present the
univariate or multivariate HR for lack of significance; addition-
ally, stepwise regression that would eliminate the nonsignificant
factors was used, and only the significant factors were included.

CONCLUSIONS
Our meta-analysis summarized the published literature of

the prognostic value of the NLR, and the pooled results
suggested that the NLR was an effective prognostic predictor.
Patients with a high NLR were deemed to have a poor
prognosis.

REFERENCES

1. Coussens LM, Werb Z. Inflammation and cancer. Nature.

2002;420:860–867. doi:10.1038/nature01322.

2. Mantovani A, Mantovani A, Allavena P, et al. Cancer-related

inflammation. Nature. 2008;454:436–444. doi:10.1038/nature07205.

3. Steffens S, Köhler A, Rudolph R, et al. Validation of CRP as

prognostic marker for renal cell carcinoma in a large series of

patients. BMC Cancer. 2012;12:399. doi:10.1186/1471-2407-12-399.

4. Dai J, Tang K, Xiao W, et al. Prognostic significance of C-reactive

protein in urological cancers: a systematic review and meta-analysis.

Asian Pac J Cancer Prev. 2014;15:3369–3375http://www.ncbi.nlm.

nih.gov/pubmed/24870724.

5. De Martino M, Klatte T, Seemann C, et al. Validation of serum

C-reactive protein (CRP) as an independent prognostic factor for

disease-free survival in patients with localised renal cell carcinoma

(RCC). BJU Int. 2013;111:E348–E353. doi:10.1111/bju.12067.

6. Hu Q, Gou Y, Sun C, et al. The prognostic value of C-reactive protein

in renal cell carcinoma: A systematic review and meta-analysis. Urol

Oncol. 2014;32:e1–e850.doi:10.1016/j.urolonc.2013.07.016.

7. Tanaka N, Kikuchi E, Shirotake S, et al. The predictive value of c-

reactive protein for prognosis in patients with upper tract urothelial

carcinoma treated with radical nephroureterectomy: a multi-institu-

tional study. Eur Urol. 2012;65:1–8. doi:10.1016/j.eururo.2012.11.050.

8. Wu Y, Fu X, Zhu X, et al. Prognostic role of systemic inflammatory

response in renal cell carcinoma: A systematic review and meta-

analysis. J Cancer Res Clin Oncol. 2011;137:887–896. doi:10.1007/

s00432-010-0951-3.

9. Poole EM, Lee I, Ridker PM, et al. A prospective study of

circulating C-reactive protein, interleukin-6, and tumor necrosis

factor ( receptor 2 levels and risk of ovarian cancer. Am J Epidemiol.

2013;178:1256–1264. doi:10.1093/aje/kwt098.

10. Tanaka N, Kikuchi E, Matsumoto K, et al. Prognostic value of

plasma fibrinogen levels in patients with localized upper tract

urothelial carcinoma. BJU Int. 2013;111:857–864. doi:10.1111/

j.1464-410X.2012.11353.x.

11. Zahorec R. Ratio of neutrophil to lymphocyte counts–rapid and

simple parameter of systemic inflammation and stress in critically

ill. Bratisl Lek Listy. 2001;102:5–14.

12. Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational

studies in epidemiology: a proposal for reporting. Meta-analysis Of

Observational Studies in Epidemiology (MOOSE) group. JAMA.

2000;283:2008–2012. http://www.ncbi.nlm.nih.gov/pubmed/10789670.

Medicine � Volume 94, Number 40, October 2015
13. Wells GA, Shea B, O’Connell D, et al. The Newcastle-Ottawa Scale

(NOS) for assessing the quality of nonrandomised studies in meta-

analyses. 2008. http://www.ohri.ca/programs/clinical_epidemiology/

oxford.asp.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
14. Tierney JF, Stewart La, Ghersi D, et al. Practical methods for

incorporating summary time-to-event data into meta-analysis. Trials.

2007;8:16. doi:10.1186/1745-6215-8-16.

15. Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews

of Interventions Version 5.1.0 [updated March 2011]. 2011. http://

www.cochrane-handbook.org.

16. Egger M, Davey SG, Schneider M, et al. Bias in meta-analysis

detected by a simple, graphical test. BMJ. 1997;315:629–634. http://

www.ncbi.nlm.nih.gov/pubmed/9310563.

17. Azuma T, Matayoshi Y, Odani K, et al. Preoperative neutrophil-

lymphocyte ratio as an independent prognostic marker for patients

with upper urinary tract urothelial carcinoma. Clin Genitourin

Cancer. 2013;11:337–341. doi:10.1016/j.clgc.2013.04.003.

18. Cetin B, Berk V, Kaplan MA, et al. Is the pretreatment neutrophil to

lymphocyte ratio an important prognostic parameter in patients with

metastatic renal cell carcinoma? Clin Genitourin Cancer.

2013;11:141–148. doi:10.1016/j.clgc.2012.09.001.

19. Dalpiaz O, Ehrlich GC, Mannweiler S, et al. Validation of

pretreatment neutrophil-lymphocyte ratio as a prognostic factor in a

European cohort of patients with upper tract urothelial carcinoma.

BJU Int. 2013;114:334–339. doi:10.1111/bju.12441.

20. De Martino M, Pantuck AJ, Hofbauer S, et al. Prognostic impact of

preoperative neutrophil-to-lymphocyte ratio in localized nonclear cell

renal cell carcinoma. J Urol. 2013;190:1999–2004. doi:10.1016/

j.juro.2013.06.082.

21. Dirican A, Kucukzeybek Y, Somali I, et al. The association of

hematologic parameters on the prognosis of patients with metastatic

renal cell carcinoma. J BUON. 2013;18:413–419http://

www.ncbi.nlm.nih.gov/pubmed/23818354.

22. Forget P, Machiels J-P, Coulie PG, et al. Neutrophil:lymphocyte

ratio and intraoperative use of ketorolac or diclofenac are prognostic

factors in different cohorts of patients undergoing breast, lung, and

kidney cancer surgery. Ann Surg Oncol. 2013;20(Suppl 3):S650–

S660. doi:10.1245/s10434-013-3136-x.

23. Fox P, Hudson M, Brown C, et al. Markers of systemic inflamma-

tion predict survival in patients with advanced renal cell cancer. Br J

Cancer. 2013;109:147–153. doi:10.1038/bjc.2013.300.

24. Gondo T, Yoshioka K, Ohori M, et al. Prognostic value of

neutrophil-to-lymphocyte ratio and establishment of novel preopera-

tive risk stratification model in bladder cancer patients treated with

radical cystectomy. Urology. 2012;79:1085–1091. doi:10.1016/j.urol-

ogy.2011.11.070.

25. Grivas N, Hastazeris K, Kafarakis V, et al. Clinico-pathological

prognostic factors of renal cell carcinoma: a 15-year review from a

single center in Greece. Urol Ann. 2014;6:116. doi:10.4103/0974-

7796.130552.

26. Gunduz S, Mutlu H, Uysal M, et al. Prognostic value of hematologic

parameters in patients with metastatic renal cell carcinoma using

tyrosine kinase inhibitors. Asian Pacific J Cancer Prev.

2014;15:3801–3804http://www.ncbi.nlm.nih.gov/pubmed/24870797.

27. Hermanns T, Bhindi B, Wei Y, et al. Pre-treatment neutrophil-to-

lymphocyte ratio as predictor of adverse outcomes in patients

undergoing radical cystectomy for urothelial carcinoma of the

bladder. Br J Cancer. 2014;111:444–451. doi:10.1038/bjc.2014.305.

28. Hong YP, Yao XD, Zhu Y, et al. Exploratory analysis of the effect of

toxicity of sunitinib on the clinical outcome of patients with advanced

renal cell carcinoma. Natl Med J China. 2013;93:2880–2883. http://

www.embase.com/search/results?subaction¼viewrecord&from¼
export&id¼L370155605.

NLR and Prognosis of Urologic Tumors
negatively affect response rate, progression-free survival, and overall

survival of patients with metastatic renal cell carcinoma treated with

sunitinib. Oncologist. 2013;19:51–60. doi:10.1634/theoncologist.2012-0335.

www.md-journal.com | 7



pretreatment derived neutrophil-lymphocyte ratio as a prognostic
30. Kobayashi M, Kubo T, Komatsu K, et al. Changes in peripheral

blood immune cells: their prognostic significance in metastatic renal

cell carcinoma patients treated with molecular targeted therapy. Med

Oncol. 2013;30:556. doi:10.1007/s12032-013-0556-1.

31. Krane LS, Richards K, Kader AA, et al. Preoperative neutrophil/

lymphocyte ratio predicts overall survival and extravesical disease in

patients undergoing radical cystectomy. J Endourol. 2013;27:1046–

1050. doi:10.1089/end.2012.0606.

32. Ku JH, Kang M, Kim HS, et al. The prognostic value of

pretreatment of systemic inflammatory responses in patients with

urothelial carcinoma undergoing radical cystectomy. Br J Cancer.

2015;112:461–467. doi:10.1038/bjc.2014.631.

33. Linton A, Pond G, Clarke S, et al. Glasgow prognostic score as a

prognostic factor in metastatic castration-resistant prostate cancer

treated with docetaxel-based chemotherapy. Clin Genitourin Cancer.

2013;11:423–430. doi:10.1016/j.clgc.2013.04.020.

34. Lorente D, Mateo J, Templeton AJ, et al. Baseline neutrophil-

lymphocyte ratio (NLR) is associated with survival and response to

treatment with second-line chemotherapy for advanced prostate

cancer independent of baseline steroid use. Ann Oncol. 2015;26:750–

755. doi:10.1093/annonc/mdu587.

35. Luo H-L, Chen Y-T, Chuang Y-C, et al. Subclassification of upper

urinary tract urothelial carcinoma by the neutrophil-to-lymphocyte

ratio (NLR) improves prediction of oncological outcome. BJU Int.

2014;113:E144–E149. doi:10.1111/bju.12582.

36. Mano R, Baniel J, Shoshany O, et al. Neutrophil-to-lymphocyte ratio

predicts progression and recurrence of non-muscle-invasive bladder cancer.

Urol Oncol. 2015;33:67.e61-67. doi:10.1016/j.urolonc.2014.06.010.

37. Nuhn P, Vaghasia AM, Goyal J, et al. Association of pretreatment

neutrophil-to-lymphocyte ratio (NLR) and overall survival (OS) in

patients with metastatic castration-resistant prostate cancer (mCRPC)

treated with first-line docetaxel. BJU Int. 2014;114:E11–E20http://

www.embase.com/search/

results?subaction¼viewrecord&from¼ export&id¼L53012348.

38. Ohno Y, Nakashima J, Ohori M, et al. Pretreatment neutrophil-to-

lymphocyte ratio as an independent predictor of recurrence in

patients with nonmetastatic renal cell carcinoma. J Urol.

2010;184:873–878. doi:10.1016/j.juro.2010.05.028.

39. Ohno Y, Nakashima J, Ohori M, et al. Clinical variables for

predicting metastatic renal cell carcinoma patients who might not

benefit from cytoreductive nephrectomy: neutrophil-to-lymphocyte

ratio and performance status. Int J Clin Oncol. 2014;19:139–145.

doi:10.1007/s10147-012-0514-5.

40. Park Y, Ku J, Kwak C, et al. Post-treatment neutrophil-to-

lymphocyte ratio in predicting prognosis in patients with metastatic

clear cell renal cell carcinoma receiving sunitinib as first line

therapy. Springerplus. 2014;3:243. doi:10.1186/2193-1801-3-243.

41. Pichler M, Hutterer GC, Stoeckigt C, et al. Validation of the pre-

treatment neutrophil-lymphocyte ratio as a prognostic factor in a

large European cohort of renal cell carcinoma patients. Br J Cancer.

2013;108:901–907. doi:10.1038/bjc.2013.28.

42. Santoni M, Buti S, Conti A, et al. Prognostic significance of host

immune status in patients with late relapsing renal cell carcinoma

treated with targeted therapy. Target Oncol. 2015. doi:10.1007/

s11523-014-0356-3. http://www.ncbi.nlm.nih.gov/pubmed/25559290.

43. Sonpavde G, Pond GR, Armstrong AJ, et al. Prognostic Impact of

the Neutrophil-to-Lymphocyte Ratio in Men With Metastatic Castra-

tion-Resistant Prostate Cancer. Clin Genitourin Cancer.

2014;12:317–324. doi:10.1016/j.clgc.2014.03.005.

Luo et al
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