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Does preoperative neutrophil-to-lymphocyte ratio have a value in predicting
recurrence in bladder tumour after intravesical BCG treatment?
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Abstract

The purpose of this study was to evaluate the prognostic value of the ratio of preoperative neutrophil to
lymphocyte after intravesical BCG treatment in non-muscle invasive bladder cancer (NMIBC). The data
of 89 patients, operated for urothelial carcinoma and treated with BCG after the diagnosis of NMIBC
between 2007 and 2014, were reviewed retrospectively. Preoperative complete blood counts and first
cystoscopic examination findings of the patients were examined. Median follow-up was 28.7 months.
Tumour recurrence was detected in 33 patients (Group 2) of 89 patients. There was no tumour
recurrence in 56 patients (Group 1). Neutrophil/lymphocyte ratioo MPV and CIS incidence were
significantly increased in Group 2. This study showed that, preoperative high neutrophil/lymphocyte
ratio, MPV and CIS occurrence can be used as independent criteria to predict tumour recurrence after

intravesical BCG treatment in NMIBC.
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Introduction

Bladder cancer is the most common cancer of urinary tract and
the seventh most frequent among all cancers. The incidence is
9-27/100000 and 2-6/100000 and mortality is 3-8/100000 and
1-3/100000 in men and women, respectively [1,2]. Non-muscle
invasive bladder tumours (NMIBC) have low progression rate
and longer life expectancy when compared to the muscle
invasive tumours. Five-year recurrence rate is 70% in high
grade NMIBCs, whereas it is 15-40% and progression rate is
less than 5% in low grade tumours. Recurrence within 5 years
is related with 50% muscle invasion in high grade NMIBC’s
[3].

After resection of high grade NMIBC, intravesical Bacille
Calmette-Guerin (BCG) instillation is the most effective
method to prevent the progression of tumour, but in the
selected cases or patients who do not respond to BCG therapy,
radical cystectomy is the recommended treatment option. Other
current intracavitary agents are not as effective as BCG [4].
The anti-tumour mechanism of BCG depends on the local
immune response to BCG that activates the MHC Class 2
antigen, T cells, macrophages, natural killer cells (NK) and B
cells on the urothelial cells of bladder wall and the local
infiltration of bladder wall. After BCG administration, not only
a local response but also a systemic response begins [5,6].
Inflammatory cells located next to the tumour especially play
an important role in the alteration of the character of the
inflammatory response according to the type of tumour. The
most common seen tumour-associated alteration of systemic
immune response is relative lymphopenia or thrombocytosis.
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Tissue neutrophils may be associated with poor prognosis. In
addition, increased neutrophil/lymphocyte ratio (NLR) has
been shown as a poor prognostic factor in malignancies [7].

About 1/3 of the patients benefit from the treatment,
whereas1/3 of them don’t show any change and the last 1/3 has
tumour progression which requires the radical cystectomy [8].
Many studies conducted that NLR has been found to provide
predictive information about gastrointestinal tumours [5]. It has
been found that this ratio also provides predictive information
for renal cell carcinoma (RCC) [9]. In our study, we examined
the availability of parameters of preoperative complete blood
count to predict the tumour progression in the patients with
bladder cancer that didn’t respond to intravesical BCG
instillation therapy.

Materials and Methods

Between 2007 and 2014, data of the patients who had non-
muscle invasive bladder tumour diagnosed after transurethral
resection were retrospectively examined. Pathological grades
of tumours World Health Organization/International Society of
Urological Pathology classification is determined based on.
The patients received intravesical BCG induction and
maintenance therapy scheduled as once a week for six weeks
and once a month for 12 months, respectively, after diagnosis
were included into the study. After the primary resection of
tumour, cystoscopy+cytological examination were performed
four times throughout the first year, twice a year for the
subsequent 2 years and once a year after the fourth years for
the follow-up. The patients with hematologic, infectious or
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chronic diseases were excluded in the current study. To have
bladder tumour during cystoscopy and cytological control was
considered as recurrence and inclusion criteria for this study. A
new tumour formation of somewhere different from the
primary site, advance in the stage or grade of tumour was
accepted as progression of the tumour. Age, gender,
occupational exposure, smoking habits, concomitant diseases,
the number and location of the primary tumour, presence of
carcinoma in-situ, tumour grade, pathological stage and
preoperative complete blood count were retrospectively
obtained from the data of the patients included to the study.

Laboratory Data

Haemoglobin (Hb) levels, white blood cell count (WBC),
neutrophil, lymphocyte and platelet counts, mean platelet
volume (MPV), red blood cell distribution width (RDW)were
obtained using Beckman coulter LH780 and Beckman coulter
LH750 (California-USA) analyser. NLR and Platelet/
lymphocyte ratio (PLR) values were obtained via dividing the
absolute neutrophil and platelet counts to absolute lymphocyte
count, respectively.

Statistics

Statistical analysis was obtained using the SPSS (Statistical
Package for Social Sciences, SPSS Inc., Chicago) software
package version 9.0. Continuous data were expressed as mean
+ SD. The -categorical variables were summarized as
percentages. The comparison of the groups was done via using
Chi-square test for the categorical variables, Student t test for
the independent samples and Mann-Whitney U test for the
continuous variables. Pearson or Spearman correlation tests
were performed in the correlation assessment.

In logistic regression analysis, p<0.10 adjusted p values for the
variables identified as potential risk markers were included in
the full model. Multivariate stepwise logistic regression
analysis was performed by modelling the potential risk markers
were eliminated p value of <0.05 was considered statistically
significant and the confidence interval was 95%. Analysis was
carried out in two variants. NLR and PLR before the procedure
and a categorical variable in the second model are the first
model have been considered as a continuous variable.

Additional cut-off point discovery evaluation was performed
using receiver operating characteristic curve analysis. Survival
analysis was performed using Kaplan-Meier survival curves
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and differences were compared by log-rank test. p<0.05 was
considered statistically significant as shown in Figure 1.
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Figure 1. Figure of ROC curve.

Results

Total of 89 patients met the criteria for the present study (4
female, 85 male) was evaluated retrospectively. The mean age
of the patients was 65 (ranged from 39 to 83). The mean
follow-up period was 28.7 (12-78) months. The patients were
divided into two groups according to the presence of the
recurrence and progression (seen in 31 men and 2 women) and
absence of these (54 men and 2 women) after BCG treatment.
As shown in Table 1, there was no significant difference in
terms of age, gender, tumour stage, tumour grade and tumour
size between two groups (p=0.35 and p=0.58, p=0.15 and
p=0.39, p=0.07; respectively). During follow-up, the tumour of
9 patients became muscle-invasive. The pathological
evaluation of three patients was noted as muscle invasive
without the signs of invasion at the tumour base, and the rest
was reported as non-muscle invasive bladder tumours. Radical
cystectomy had been offered to the patients with muscle
invasive tumour but none of them accepted this surgery. After
initial transurethral resection, no macroscopic tumour was
detected in any, during follow-up. Pathologies of the first 3 of
these patients had come to muscle-invasive and tumour base
was reported as negative. It's one of the patients was 4 months
of diagnosis underwent radical cystectomy and pathology was
reported as pT2 No. Other first pathology of the patients who
underwent radical cystectomy pTa- High Grade (HG) 1 patient,
2 patients pTa-HG+CIS, the CIS+pT1-HG 2 patients, 1 patient
and CIS pTa-Lowe Grade.

Characteristic All patient Group-1 Group-2 (recurrent HR P<0.05
N:89 N:56 disease) N:33
Age 65 (39-83) 65 (39-83) 63 (41-81) 0.97 (0.92-1.01) 0.35
Male 85 (95.5%) 54 (96.4%) 31 (93.9%) 1.75 (0.23-13.23) 0.58
Female 4 (4.5%) 2 (3.6%) 2 (6.1%)
T stage 52 (58%) 33 (58.9%) 19 (57.5%) 1.88 (0.81-4.39) 0.15
Ta 34 (38.2%) 23 (41%) 11 (33.3%)
T
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T2 3(3.3%) - 3 (9%)

Grade 73 (82%) 44 (78.5%) 29 (87.8%) 0.18 (0.02-1.53) 0.39
High grade(HG) 16 (18%) 12 (21.5%) 4 (12.2%)

Lower grade(LG)

Ta-LG 9 (10.1%) 6 (10.7%) 3 (9%)

Ta-HG 43 (48.3%) 27 (48.2%) 16 (48.4%)

T1-LG 7 (7.8%) 6 (10.7%) 1(3%)

T1-HG 27 (30.3%) 17 (30.3%) 10 (30.3%)

T2-HG 3(3.3%) - 3 (9%)

CIS 15 (16.8%) 5(8.9%) 10 (30.3%) 4,43 (1.36-14.44) 0.009
yes 74 (83.2%) 51 (91.1%) 23 (69.7%)

no

Tumour size 16 (17.9%) 13 (23.6%) 3(8.8%) 0.40 (0.04-3.78) 0.07
Tm3cm2 73 (82.1%) 42 (76. 4%) 31(91.2%)

Tm<3 cm

NLR 2.68 £0.22 344 +0.27 0.04
NLR>2,5 48 (65.1%) 23 (58.9%) 25 (75.6%) 4.48 (1.72-11.68) 0.0021
RDW 14.43 + 3.05 14.04 + 1.81 0.51
MPV 8.93+1.16 8.3+0.7 0.52 (0.32-0.86) 0.009
PLR 177.20 £ 19.9 179.97 £ 9.7 0.91
Smokers 85 53 32

Current smokers 17 8 9

Occupational exposure

1

1

CIS: Carcinoma in-situ; NLR: Neutrophil/lymphocyte ratio; RDW: Red blood cell distribution width; MPV: Mean platelet volume; PLR: Platelet/lymphocyte ratio; HR:

Hazard Ratio P<0.05 significant

Table 1. Clinical characteristics of study cohort.

The average time to go to radical surgery, 10.8 = 4.2 (3-36)
was the month. Radical cystectomy was performed in 7 of
them; however, the remaining 2 patients unsuitable for the
surgery due to their age and general health status had
radiotherapy. The mean time to recurrence in the 33 (34.3%)
patients who experienced a recurrence was 10 months (range,
3-39 months). The rates of recurrence and progression were
34% and 1%, respectively. Moreover 27% of the patients who
had tumour recurrence also had progression of the disease. The
mean follow-up period for the patients was 21.8 + 12.86
months (range, 4-72 months).

Table 2. Results of univariate and multivariate regression models.

Variable OR 95% Cl P<0.05
Cis 5.30 1.41-19.93 0.013
MPV 0.56 0.33-0.96 0.037
NLR>2,5 4.90 1.68-14.28 0.003
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Cis: Carcinoma in-situ; MPV: Mean platelet volume; NLR: Neutrophil/
lymphocyte ratio; OR: Od Ratio Cl: Confidence Interval; P<0.05 significant.

In comparison of the parameters of preoperative complete
blood count (CBC) of two groups, NLR was found as
significantly high in group 2 regardless of the presence of
MPV and carcinoma in-situ (Table 2). Values of NLR and
MPYV of patients progressed to muscle invasive disease.

Discussion

Up to now, several biomarkers have been developed to be used
in bladder tumour, but a few of them are used in current
practice. On the other hand none of them has high sensitivity
and specificity to predict the prognosis of bladder tumour [10].

It was demonstrated in gastrointestinal and kidney tumours that
preoperative NLR, which is easy to determine with a simple
calculation and use in daily practice, has a value in predicting
the disease-free survival of patients [11]. Not only in tumours,
could this ratio also be used in chronic events or as an index of
cellular immune response. Although NLR does not provide an
accurate predictive value, it may give information about
disease progression.
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Cancer is known to have various effects on peripheral blood
cells such as erythrocytes, leukocytes and platelets [11].
However, the cause of increase in number of neutrophils and
monocytes remains unclear. That increase in number of
leukocytes can partly be explained by cytokines [11]. In
malignant tumours of epithelial origin and stomach, liver,
colon, lung, pancreas, oesophagus, bladder and gallbladder the
presence of chronic inflammation has been reported in many
studies [12-14]. Although the underlying mechanism is
unknown, it had been suggested that activated monocytes and
neoplastic tissues are the reasons for toxic granular
inflammation in neutrophils [15-17]. In addition, inflammatory
effects of certain types of cancers and chronic diseases, and
their effects on neutrophils are demonstrated in many studies
[18,19].

Development and progression of epithelial malignancies, such
as oesophageal cancer, intestine, stomach, prostate, thyroid,
liver, breast and bladder cancers, triggers chronic
inflammation, which leads to an increase in leukocyte counts
[12-14]. Margalis et al. demonstrated that the count of
neutrophil, monocyte and leukocyte in the patients with
endometrial cancer was higher when compared with healthy
individuals [14]. In the related studies, it was concluded that
cyclooxygenase-2 (COX-2), prostaglandin E2 (PGE2) and
kappa B (NF-kB) had an important role in the inflammatory
process. Similar results were also demonstrated in the different
types of gynaecologic cancers [17,20,21]. Moreover it has been
reported that an increased neutrophil count could be a strong
and independent prognostic factor to predict the recurrence and
cancer-specific overall survival in head and neck, and kidney
tumours [22-24].

It has been established that in muscle-invasive bladder cancer,
preoperatively measured neutrophil-lymphocyte ratio and
platelet count have predictive value [19]. In another study
stated muscle-invasive bladder cancer demonstrated that age,
female gender, preoperative NLR in the peripheral blood and
platelet count have predictive value on disease-free survival
and rapid progression of the disease [25]. In our study,
preoperative NLR, MPV and accompanying carcinoma in situ
(CIS) detected in the initial cystoscopic evaluation were found
to have a statistical meaningfulness to predict the relapse after
BCG therapy. On the other hand, there was no significant
relationship between preoperative PLR and RDW values and
tumour recurrence after BCG therapy in the present study.

The significance of relationship between increased number of
neutrophils and poor prognosis of cancer has not been widely
accepted. In the contrary, in some studies, it was reported high
neutrophil levels were found to be associated with improved
out comes in gastric and low-grade prostate cancers [26]. Short
follow-up period and limited number of the patients are the
disadvantages of this study.

PLR bladder cancer patients before treatment of the prognostic
value so far rarely been investigated. High PLR There are
studies showing that the value associated with distant
metastasis and poor prognosis in certain cancer patients next
[27,28]. This pre-treatment studies showing otherwise have a
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relationship between PL and pathological features and
prognosis of bladder cancer [9,29]. However, we did not find
an association between bladder cancers with preoperative PLR.
PLR pre-treatment prognostic value in bladder cancer studies
that prove scarce, there may not be right for such a prediction
PLR. The exact relationship between bladder cancer and
elucidated with PLR with a greater number of patients it must
be questioned in more detail by searching accuracy.

MPV when it comes to eating is an indicator of platelet
volume. MPV increasing role in the homeostasis process
indicate the presence of the following young populations are
more active metabolic and enzymatic plate. Tumour patients
that inflammation may be a reflection of the growing MPV
continued and increased levels of cytokines, particularly I1L-6
may be associated with. In addition, MPV values measured in a
study with cancer surgical resection of tumour burden not only
effective, they also show that after the operation decreased
suggesting that alleviate inflammatory processes related to
cancer. Thus, regardless of the MPV TNM staging may be used
after surgical resection of the recurrent tumour is thought to be
monitored [27]. We have found the MPV values lower in
patients with BCG recurrent.

In this study we concluded that preoperative NLR, MPV or
presence of CIS in the initial evaluation could be used as an
independent marker to predict tumour recurrence after BCG
therapy. For more precise consequences, the comprehensive
studies with larger patient groups and longer follow-up periods
are needed.
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