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Abstract. – OBJECTIVE: Bladder cancer
(BCa) is the most common malignancy of the
urinary tract. In this study, we aimed to evalu-
ate the ability of preoperative neutrophil-to-
lymphocyte ratio (NLR) to predict pathologic
stage of at the time of first transurethral resec-
tion of bladder tumor (TUR-BT) in patients with
BCa larger than 3 cm.

PATIENTS AND METHODS: Records of con-
secutive patients undergoing TUR-BT for BCa
with a diameter >3 cm were reviewed. A total of
222 patients were eligible for analysis, and
were divided into two groups: 162 patients in
non-muscle-invasive BCa (NMIBC) group and
60 patients in muscle-invasive BCa (MIBC)
group. Differences in preoperative blood para-
meters and NLR were evaluated between
groups with an unequal variance t-test.

RESULTS: In the NMIBC group, 59 patients
had low-grade and 103 high-grade papillary
urothelial carcinomas. 60 patients had T2 stage
carcinoma. The mean age of the patients was
71.8 and 75.7 years, and mean NLR was 3.44 ±
2.03 and 4.6 ± 2.8 in NMIBC and MIBC groups,
respectively. In terms of NLR, there was a sta-
tistically significant difference between the
NMIBC and MIBC groups (p = 0.005).

CONCLUSIONS: Our results showed that
NLR might act as a significant predictive bio-
marker on the staging of BCa. Also, NLR could
be used as a cost-effective, simple, common
usable biomarker in urology clinic practice.

Key Words:
Bladder cancer, Neutrophil, Lymphocyte, Muscle-in-

vasive, Stage.

Abbreviations

BCa = Bladder cancer; CIS = Carcinoma in situ; NMIBC
= Non-muscle-invasive bladder cancer; MIBC = Muscle-
invasive bladder cancer; NLR = Neutrophil-to-
lymphocyte ratio; TUR-BT = Transurethral resection of
bladder tumor; Hb = Hemoglobin; Htc = Hematocrit;
MPV = Mean platelet volume.
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Introduction

Bladder cancer (BCa) is the most common
malignancy of the urinary tract and the seventh
most common cancer in men and the seven-
teenth in women1. Approximately 74,000 cases
of newly diagnosed BCa (at about 56,320 in
men and 17,680 in women) and 16,000 deaths
from BCa (at about 11,510 in men and 4,490 in
women) are estimated for 2015 in the United
States by the American Cancer Society2. BCa
occurs mainly in older people in which nearly 9
of 10 people with BCa are over the age of 55,
and the average age at the time of diagnosis is
generally between 62 and 73 years3-6. At the
initial diagnosis, approximately 70% of pa-
tients with BCa present with a disease confined
to the mucosa (stage Ta or carcinoma in situ

[CIS]) or submucosa (stage T1), which is
called non-muscle-invasive BCa (NMIBC), and
30% of patients with muscle-invasive BCa
(MIBC)7.

General and non-specific immune response
may be elicited due to distortion created by the
physical effects of the tumor8. Most of the re-
cent studies9-13 showed that neutrophil-to-
lymphocyte ratio (NLR) could be used as a use-
ful biomarker of systemic inflammatory re-
sponse not only in several tumor types but also
in other inflammatory conditions and various
diseases. A higher NLR in the preoperative
evaluation has been reported as a useful predic-
tive marker associated with poor prognosis and
pathologic upstaging in some cancers including
BCa14.

In this study, we aimed to evaluate the ability
of preoperative NLR to predict pathologic stage
of at the time of first transurethral resection of
bladder tumor (TUR-BT) in BCa patients.
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Patients and Methods

The data of 222 patients who underwent TUR-
BT for BCa with a diameter >3 cm at Tepecik Ed-
ucation and Research Hospital, Department of
Urology between March 2009 and September
2014 were analyzed. Patients with an active infec-
tion, a history of infection during the last month,
any previous transurethral procedure, CIS, < 3 cm
diameter, multiple tumors, a second primary can-
cer, a BCa other than the urothelial cancer sub-
type, a hematologic disorder with a potential to al-
ter the NLR, and missing data were excluded.

Preoperative hemoglobin (Hb), hematocrit
(Htc), neutrophil count, lymphocyte count,
platelet count and mean platelet volume (MPV)
were evaluated, and NLR was calculated for each
patient. After TUR-BT, patients received further
treatment according to their initial pathology as
stated in European Association of Urology
Guidelines (intravesical immunotherapy and/or
re-TUR-BT for NMIBC, and radical cystectomy
for MIBC)1,7.

The primary outcome was the difference in
pathological stage predicted from preoperative as-
sessment at the time of TUR-BT. A univariate
analysis assessed whether NLR, preoperative
stage, grade, gender, age were related to patholog-
ical staging. Multivariate analyses were performed
to evaluate the relationship of NLR to staging and
relative organ-confined (≤pT2) disease.

All patients had given written informed con-
sent before the surgery for giving permission for
the use of the collected data at any time. Institu-
tional Review Board has approved the study. The
principles of the Helsinki Declaration were fol-
lowed during the study, and the confidentiality of
the patients’ data was guaranteed.

Statistical Analysis
Numeric values were compared by using Stu-

dent t-test, and chi-square test was used for the
comparison of the non-numeric values. A p value
<0.05 was considered statistically significant. All
statistical analyses were performed with the IBM
Statistical Package for Social Sciences (SPSS)
Software Version 22 (New York, NY, USA).

Results

Among 222 patients, there were 192 males
and 30 females. Of these, 141 male and 21 fe-
male patients were in the NMIBC group while 51

male and 9 female patients were in the MIBC
group. In the NMIBC group, 59 patients had
low-grade and 103 high-grade papillary urothe-
lial carcinomas. The mean age of the patients
was 71.8 and 75.7 years in the NMIBC and
MIBC group, respectively. The mean NLR was
3.44 ± 2.03 (95% CI: -1.8 –  -0.53) and 4.65 ±
2.8 (95% CI: -1.9 – -0.42) in the NMIBC and
MIBC group, respectively. In terms of NLR,
there was a statistically significant difference be-
tween the NMIBC and MIBC groups (p=0.005).
The characteristic features of the patients are giv-
en in Table I.

Discussion

BCa is the most common malignancy of the
urinary tract. Two distinct groups can be identi-
fied; namely NMIBC and MIBC1. At initial re-
section, about 70-75% of the patients will be di-
agnosed with NMIBC. This subgroup has a re-
currence rate up to 70-80%, and a subsequent
chance of disease progression1,7. This means that
patients with NMIBC require adequate treatment
and thorough follow-up15,16. Lack of efficiently
prognostic biomarkers is partly responsible for
the high mortality rates caused by cancer. Thus,
efficiently and reliable biomarkers for providing
additional prognostic information are urgently
needed17-20.

BCa is frequently associated with chronic or
recurrent inflammation, and a high number of in-
flammatory cells are found at the tumor site21.
Suppression of lymphocyte and an enhanced
neutrophil response leading to a high NLR might
inhibit the anti-tumor immune response and pro-
mote carcinogenesis22,23. Molecular pathways
used by inflammatory mediators could promote
angiogenesis and metastasis on cancer cells, thus
affecting the tumor response to therapies24.

Peripheral blood tests before treatment or at
the time of diagnosis may reflect inflammatory
conditions within the tumor. NLR calculated
from a convenient and cheap test could provide
appropriate prognostic information for the pa-
tients in the treatment of BCa25. Mano et al26

evaluated the medical records of 122 consecu-
tive, newly diagnosed patients with NMIBC
treated with TUR-BT between 2003 and 2010.
They found an association between an elevated
NLR and high tumor grade and T1 stage. It was
suggested that NLR was significantly associat-
ed with disease progression and recurrence in
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evaluated in each group. Secondly, it is retro-
spective study instead of a prospective random-
ized one. Thirdly, there was missing data in the
disease-specific and overall survival of all the
patients.

Conclusions

We found a statistically significant difference
in NLR between NMIBC and MIBC groups
which is consistent with the data in the literature.
This easy-to-use ratio can be used for the predic-
tion of muscle invasiveness in BCa during the
preoperative evaluation of the patients. To better
understand the role of NLR in the prognosis of
BCa, well-designed, prospective studies with
high caseloads are needed. 
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univariate and multivariate analyses adjusted
for EORTC risk groups for progression or re-
currence and treatment with bladder instilla-
tions26.

Most studies that evaluated the association be-
tween NLR and outcome after radical cystectomy
reported that elevated NLR was associated with
worse recurrence-free, disease-specific, and over-
all survival14,27-30. Contrary to these reports,
Demirtas et al31 did not find a significant associa-
tion in patients with an NLR>2.5 and overall sur-
vival. Wei et al32 carried out a meta-analysis of 17
published studies including 3159 cases to assess
the prognostic value of NLR in patients with uri-
nary cancers. A total of 11 studies explored NLR
in the prognosis of renal cell carcinoma and 2 of
prostate cancer, 2 of BCa and 2 of urothelial car-
cinoma, respectively. The cut-off value applied in
each study was not consistent ranging from 2 to
5. Subgroup analyses by cancer type showed that
high NLR yielded a worse overall survival in re-
nal cell cancer, BCa and urothelial carcinomas.
Additionally, this meta-analysis showed that high
NLR remained to be a worse prognostic marker
regardless of sample size32.

Our study has certainly some limitations.
Firstly, relatively small number of patients was

NMIBC MIBC
(n=162) (n=60) p-value

Age (years) 71.8 ± 10.9 75.7 ± 10.2 0.029
Tumor grade
• Low-grade 59 (36.4%) 2 (3.4%)
• High-grade 103 (63.6%) 58 (96.6%) <0.05
WBC 8.8 ± 3.2 9.9 ± 3.4 0.025
Platelet 277.4 ± 88.2 275.3 ± 85.6 0.871
Neutrophil 6.26 ± 3.0 7.23 ± 2.9 0.034
Lymphocyte 2.08 ± 0.7 1.84 ± 0.7 0.042
Monocyte 0.78 ± 0.4 0.72 ± 0.2 0.283
Eosinophil 0.28 ± 0.2 0.26 ± 0.2 0.565
Basophil 0.10 ± 0.2 0.08 ± 0.1 0.411
RBC 4.50 ± 0.6 4.06 ± 0.7 <0.001
Hemoglobin 12.5 ± 2.2 11.1 ± 2.2 <0.001
Hematocrit 38.8 ± 5.1 34.3 ± 6.0 <0.001
MCV 87.5 ± 6.7 84.9 ± 6.9 0.014
MCH 29.3 ± 2.6 28.4 ± 2.7 0.026
MPV 8.76 ± 1.1 8.24 ± 1.0 0.003
NLR 3.44 ± 2.0 4.65 ± 2.8 <0.001

Table I. Blood parameters of non-muscle invasive bladder cancer (NMIBC) and muscle-invasive bladder cancer (MIBC)
groups.

WBC: White blood cell, RBC: Red blood cell, MCV: Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, MPV:
Mean platelet volume, NLR: Neutrophil-lymphocyte ratio.
Data are shown as mean ± SD or n (%).
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