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Abstract
Introduction: The peritumoral inflammatory reaction has a substantial importance in the oncologic outcome of 
bladder cancer (BC). One biomarker proven to be practical and accessible is the NLR (neutrophil-to-lymphocyte 
ratio) for high risk non-muscle invasive bladder cancer (NMIBC). The aim of the study was to investigate the role 
of NLR as a prognostic biomarker for disease recurrence, progression and survival of p Ta (pathological assesment 
of the primary tumor) NMIBC. Material and Methods: In our retrospective study we included 54 patients with 
pTa NMIBC from a total of 235 patients who underwent transurethral resection of bladder tumor (TURBT) during 
two consecutive years: January 2007 - December 2008 [median follow-up 106 months (interquartile range-IQR 
68-116)]. Criteria for inclusion were: primary tumor, low-grade, with NLR available at 2 weeks prior to TURBT. 
NLR was considered altered if higher than 3. Results: The median age of the patients included was 63 years (IQR 
55 - 72). Most of the patients had NLR<3 (37 patients). Median EORTC (European Organization of Research and 
Treatment of Cancer) Recurrence Score was 4 (IQR 1-6), while EORTC Progression Score was 3 (IQR 0-6), respec-
tively. Recurrence occurred in 8 out of 54 (14.81 %) patients and progression was identified in 2 out of 54 (3.70 
%) patients with muscle-invasive BC during follow-up. NLR>3 was not associated with clinical and pathological 
factors. In multivariable Cox regression analyses NLR as a continuous variable was an independent predictive 
factor for recurrence. Recurrence-free survival (RFS) Kaplan-Meier analysis did not show a statistical significance 
between NLR groups: 82.67% vs. 64.12%, p=0.26. Kaplan-Meier analysis showed a lower Progression-free surviv-
al (PFS) in the NLR>3 group: 94.12% vs. 100%, p=0.04. During follow-up (106 months) 18 patients deceased with 
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Introduction

Globally, bladder cancer (BC) is ranked the 9th 
most common of all diagnosed cancers. In 2018 
alone, there were 550,000 new cases diagnosed 
and almost 200,000 deaths (1). In more devel-
oped countries, BC has a higher incidence (2) 
and this increases with age (50-70 years of age 
being the most affected group) and is three times 
more frequent in males than females (1).
At the time of detection, 75% of bladder tumors 
resulted in non-muscle-invasive bladder cancer 
(NMIBC), with a staged percentage distribution 
of 70% Ta stage, 20 % T1, and 10% CIS (in situ 
carcinoma) (3,4). The prognosis of NMIBC is 
favorable, however, 50-70% of the cases recur, 
with 10-20% developing into muscle-invasive 
bladder cancer (MIBC) over time. In terms of 
survival, the five-year overall survival (OS) rate 
reaches up to 88% (5,6). In high-risk NMIBC, 
the rate of five-year recurrence reaches 80%, and 
progression can occur in up to 50% of all pa-
tients (7–9). These statistics make it one of the 
most costly cancers due to the lengthy follow-up 
procedures (5).
Tumor cells are surrounded by an inflammatory 
environment which is induced by the tumor or 
tumor-associated stroma. These are produced by 
chemokines, inflammatory mediators and sig-
nificant quantities of immune cells in the tumor 
microenvironment. Inflammatory factors might 
promote the development and progression of the 
tumor (10). Increased laboratory values (neutro-
phils, C reactive protein) as a result of inflam-
matory processes may be predictive factors for 

tumor invasiveness or aggressiveness (11). The 
most studied biomarker of inflammation  is the 
neutrophil-lymphocyte ratio (NLR), which was 
shown to be a prognostic factor in pancreas, 
breast, colon neoplasm (12) and tumors of uro-
logical origin, such as renal cell carcinoma (13) 
and urothelial carcinomas (14–17). Thus, there 
has been no focus on low-risk NMIBC. Howev-
er, NLR is accepted as preoperative predictive 
factor for upper tract urothelial carcinoma ac-
cording to the latest EAU guideline (18).
Thus, the aim of this study is to investigate NLR 
as a prognostic factor for recurrence, progression 
and survival of p Ta (pathological assesment of 
the primary tumor) NMIBC.

Material and Methods

Study Design
We retrospectively reviewed 54 histological-
ly confirmed pTa NMIBC patients who under-
went transurethral resection of the bladder tumor 
(TURBT) between January 2007 and December 
2008, with a median follow-up of 106 months 
(IQR 68-116). Multiple data were collected from 
the patients: age, gender, time of resection, re-
currence, progression, tumor size, location, 
number of tumors, grade, stage. The study took 
place at the Urology Clinic of Târgu-Mureş and 
was approved by Mures County Hospital Ethical 
Committee. The last follow-up was completed in 
December 2018. Inclusion criteria were: primary 
tumor; low grade (G1/G2); NLR determination 
two weeks prior resection, and no adjuvant in-
travesical therapy following TURBT. NLR was 

no impact of NLR as a prognostic factor in multivariable analyses. Kaplan-Meier overall survival (OS) analysis 
showed a 10-year OS of 70.27% in the low NLR group compared with 58.82% in the high NLR group, p=0.45. Con-
clusion: In this cohort, high NLR was associated with high recurrence rate in patients with Ta NMIBC. In low-risk 
NMIBC NLR could represent a valid biomarker for clinical usage regarding the intensity of follow-up schedule.
Keywords: neutrophil-to-lymphocyte ratio, non-muscle invasive bladder cancer, transurethral resection of bladder 
tumor, recurrence-free survival, progression-free survival
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considered altered if NLR was higher than three, 
as validated for HG (high-grade) T1 NMIBC 
(19).

Histological Classification 
Histological classification was performed using 
both the 1973 World Health Organization classi-
fication and 2004 WHO classification of bladder 
tumors (20).

Follow-up
The clinical follow-up was based upon cystos-
copy examination at three months in the initial 
two years, followed by cystoscopy at six months 
over the next three years and annually thereaf-
ter. Follow-up CT imaging was performed when 
clinically indicated, following EAU (European 
Association of Urology) guidelines at that time 
(21). The European Organization for Research 
and Treatment of Cancer (EORTC) scoring 
system and risk tables were used allowing esti-
mation of the probability of progression and re-
currence of the tumors. These calculations were 
based on: number of tumors, tumor size, prior 
recurrence rate, T category, concomitant CIS (in 
situ carcinoma) and grade (3). 
Recurrence was defined as disease recurrence at 
more than 3 months after the initial intervention 
and progression was defined as the evolution 
of tumors to MIBC (Muscle Invasive Bladder 
Cancer). RFS and PFS were defined as the time 
from surgery to the first of either recurrence or 
relapse/progression or death (22,23). 

Statistical Analysis
Data were labeled as either nominal or quanti-
tative variables. Nominal variables were char-
acterized using frequencies. Quantitative vari-
ables were tested for normality of distribution 
by applying the Kolmogorov–Smirnov test and 
were described by mean± standard deviation or 
median and quartiles. The frequencies of nomi-
nal variables were compared with the chi-square 

test. Survival analysis was performed using the 
Kaplan–Meyer method, and the log-rank test 
was used for univariate comparisons.
We performed multivariate Cox proportional 
hazards regression analyses and used backward 
stepwise elimination to distinguish insignifi-
cant co-factors from significant predictors, we 
included in the multivariate analysis standard 
prognostic factors age, gender (male vs female), 
diameter (<3 cm vs ≥3 cm), grade (G1 vs G2) 
and multifocality (Single vs Multiple) and NLR 
(continuous and NLR<3 vs. NLR≥3).
Harrell’s concordance index (c-index) with its 
95% confidence intervals (CI) was used to mea-
sure the ordinal predictive power of the model 
(age, gender, diameter, grade, multifocality and 
NLR) for RFS and OS (24). All P values were 
two-sided and statistical significance was defined 
as a P<.05. Statistical analyses were performed 
using Stata 11.0 statistical software (Stata Corp., 
College Station, TX).

Results

The median age of the patients was 63 years 
(IQR 55-72). In a significant proportion of 
the individuals, we identified NLR <3 (37 pa-
tients/68.51%). The median recurrence EO-
RTC (European Organization of Research and 
Treatment of Cancer) score was 4 (IQR 1-6) 
and the progression EORTC score was 3 (IQR 
0-6). In total, 8 (14.81%) patients experienced 
recurrence and 2 (3.70%) patients revealed tu-
mor progression during the follow-up period (at 
least pT2 stage) (29, IQR 25-36 months). NLR> 
3 was not associated with other clinical and 
pathological factors. All patients with progres-
sion, however, were in the NLR> 3 group (Ta-
ble I). Utilization of the Kaplan-Meier analysis 
showed lower Progression-free survival (PFS) in 
the NLR> 3 group: 94.12% vs. 100%, p = 0.04 
(Figure 1). In the low NLR group, 4 (10.8%) 
patients had recurrence; likewise, 4 (23.5%) pa-
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tients from the high NLR group had recurrence. 
Multivariable Cox regression analyses proved 
NLR as prognostic factor regarding recurrence 
(HR=1.09, p=0.01),the addition of NLR to the 
standard model (age, gender, diameter, grade 
and multifocality) increased the Harrel’s C index 
from 73.61 to 83.33. (Table 2). A Kaplan Meier 
analysis of Recurrence-free survival (RFS) did 
not show statistical significance among NLR 
groups: 82.67% vs. 64.12%, p = 0.26. In multi-
variate Cox regression analysis, NLR as a con-

tinuous variable was an independent prognostic 
factor for RFS (Figure 2).
During follow-up (106 months), 18 patients died, 
7 (41.2%) of them belonging to the high NLR 
group. The Kaplan-Meier OS curve showed 
a total survival of 70.27% at 10 years in the 
low NLR group, whereas the high NLR group 
demonstrated a 58.82% OS rate, p = 0.45 (Figure 
3). In the multivariable analysis, the age at the 
moment of diagnosis was a predictive factor and 
NLR did not retain a statistically significant as-

Table I. Characteristics of the 54 patients with pTa bladder cancer at diagnosis according to NLR value
Patients characteristics All patients    NLR<3 NLR>3 p value
Total, n (%) 54 37 17
Gender  male 10 (18.5 %) 6 (162%) 4 (235%) 0.52  female 44 (81.5 %) 31 (83.8%) 13 (76.5%)
Tu. Diameter <3 cm 21 (38.9 %) 12 (32.4%) 9 (52.9%) 0.15  >3 cm 33 (61.1 %) 25 (67.5%) 8 (47.1%)
Tu. multifocality   single 24 (44.4 %) 17 (45.9%) 7 (41.2%) 0.74      multiple (2-7) 30 (55.5 %) 20 (54.0%) 10 (58.8%)
Grade  G1 22 (40.7 %) 16 (43.2%) 6 (35.3%) 0.58  G2 32 (59.3 %) 21 (56.7%) 11 (64.7)
Recurrence 8 (15.8 %) 4 (10.8%) 4 (23.5 %) 0.22
Progression 2 (3.7 %) 0 2 (11.7%) 0.03
Deaths 18 (33.3 %) 11 (29.7%) 7 (41.2%) 0.40

Fig. 1. Progression-free survival estimates of 54 patients with pTa bladder cancer
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sociation (HR 1.03, CI 0.98-1.08, p=0.22), how-
ever the addition of NLR to the standard model 
(age, gender, diameter, grade and multifocality) 
increased the Harrel’s C index from 64.84 to 
68.05 (Table 3).

Discussion

The use of biomarkers with predictive and prog-
nostic roles is essential in determining the evolu-
tion of tumors. The integration of these markers 
in daily practice is of utmost importance. With 

this said, these must be both easy to access and 
cost-effective (25).
From this point of view, we demonstrated that 
NLR as a continuous variable is a prognostic 
factor for recurrence in pTa NMBIC. As a cat-
egorical variable, NLR>3 was not statistically 
significant (HR 4.81, p=0.007). It is, however, 
important for clinical practice to have a reference 
value, and as NLR>3 was validated for high-risk 
NMBIC (26), this can be used as a cut-off value 
for low-risk NMIBC. Even more, adding NLR 
to the standard predictive model for recurrence 

Fig. 2. Recurrence-free survival estimates of 54 patients with pTa bladder cancer

Table 2. Multivariable Cox regression analyses predicting recurrence of 54 patients with pTa bladder cancer

Prognostic factor Multivariable 
HR 95 % CI p value

NLR 1.09 1.02-1.16 0.01
Gender  Male vs Female 0.99 0.17-5.58 0.99
Age  0.98 0.91-1.06 0.73
Diameter <3cm vs >3 cm 8.23 0.77-87.45 0.08
Grade G1 vs G2 0.17 0.02-1.01 0.052
Multifocality Single vs Multiple 0.35 0.04-3.01 0.34
C-index without NLR (95%CI) 73.61 (51.9-98.7)
C-index with NLR (95%CI) 83.33 (70.45-98.8)

CI: confidence interval, HR: hazard ratio; *NLR cat: HR 4.81, 95 % CI: 0.86-26.72, p value : 0.07
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increases the C-index by almost 10 points, sug-
gesting that could be a reliable biomarker for 
clinical decision making in this subgroup of pa-
tients with NMIBC.
In terms of survival, the Kaplan-Meier curve 
showed a total survival of 70.27% at 10  
years in the low NLR group, whereas the high 
NLR group demonstrated a 58.82% OS rate. 
However, there was not a statistically signifi-
cant difference according to NLR as was shown  
also in other prospective trials that included 
MIBC patients (27). Thus, survival was similar 
to other reports regarding Ta low grade bladder 

tumors (28).
In the most recent meta-analysis (19) investi-
gating the role of the NLR in the target group 
of NMIBC undergoing TURBT, it was demon-
strated that elevated NLR was associated with 
reduced RFS and PFS when the NMIBC had 
previously received BCG (Bacillus Calmette 
Guerin) instillation. High NLR may be associat-
ed with a high risk of recurrence and aggressive-
ness of the disease in patients who underwent 
TURBT. Furthermore, this study concluded that 
there is a lack of data regarding the importance 
of NLR in Ta NMBIC.

Table 3. Multivariable Cox regression analyses predicting survival of 54 patients with pTa bladder cancer

Prognostic factor Multivariable 
HR 95 % CI p value

NLR 1.03 0.98-1.08 0.22
Gender   Male vs Female 1.02 0.32-3.25 0.96
Age  1.06 1-1.12 0.03
Diameter <3cm vs >3 cm 1.8 0.42-7.7 0.42
Grade   G1 vs G2 1.02 0.35-2.98 0.96
Multifocality Single vs Multiple 0.72 0.18-2.85 0.64
C-index without NLR (95%CI) 64.84 (51.88-77.79)
C-index with NLR (95%CI) 68.05 (55.09-81)

CI: confidence interval, HR: hazard ratio; *NLR cat: HR 1.17 , 95 % CI: 0.42-3.24, p value : 0.76

Fig. 3. Overall survival estimates of 54 patients with pTa bladder cancer
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In another meta-analysis that studied patients 
who had undergone Radical Cystectomy (RC), 
Lucca et al. (16) highlighted that the preopera-
tively determined NLR values of 2.7 or higher 
exhibited statistical significance with advanced 
tumor stage, lymph node metastases, lym-
pho-vascular system involvement and positive 
surgical wind. Determination of NLR values 
contributes, and facilitates the need for further 
testing and clinical decision-making on treat-
ment.
Several factors can influence the prognosis of 
bladder carcinomas. The survival rate and prog-
nosis of tumors which are detected and treated 
at an early stage are better. A retrospective study 
(29) that investigated the survival rate of Ta 
stage bladder tumors showed that a later diag-
nosed bladder cancer has a significantly worse 
survival rate (69 vs. 59.8 years, p˂0.001). In ad-
dition, 10-year survival rate of patients receiving 
BCG instillations was higher 56.8%. vs 84.4%, p 
= 0.006. The survival rates of well-differentiated 
(G1) and moderately differentiated (G2) Ta stage 
tumors were proven to be similar (29).
Recurrence and progression of the primary tu-
mor represent a frequent event in the history of 
NMIBC after TURBT: RFS is higher when a 
single tumor is found, is smaller than 3cm, the 
patient is female, and is G1/G2. However, PFS is 
not dependent on the number and size of tumors 
in patients who received BCG bladder instilla-
tion after TURBT. A better prognosis and lower 
recurrence rate was observed (29).
In recent years, great importance has been 
placed on the prognostic role of blood-based 
biomarkers in determining the evolution/out-
come of tumors. A study published in 2016 (30) 
highlighted the importance of a preoperatively 
determined NLR as a potential predictor of the 
pathological stage of BC. In the study, the 222 
patients with BC all underwent TURBT, and 
each had a tumor diameter greater than 3cm. 
According to the pathological studies, 162 pa-

tients had NMIBC, while 60 cases had MIBC. 
Comparing the degree of tumor coverage with 
the previously measured laboratory values, the 
NLR showed a statistically significant differ-
ence between the two groups (3.44 vs. 4.65, p 
= 0.005). In a study involving 107 patients, the 
prognostic role of NLR in transurethral resection 
was studied in NMIBC patients, with the NLR 
cut-off being 2.41. In 68 cases, NLR was higher 
than 2.41 and when this was the case, the male 
population was significantly more affected (p 
= 0.02) and T1 tumors were more frequent (p 
= 0.034). A higher NLR value showed a slight 
positive relationship with the higher degree of 
differentiation (R = 0.21, P = 0.028). The three-
year PFS rate was significantly higher in those 
with lower NLR (NLR≤2.41, 84%, p = 0.004). 
RFS was also significantly higher in patients 
with lower NLR (27% vs. 56%, p = 0.016) (31). 
The role of other inflammatory markers in 
the prognosis of bladder tumors has also been 
demonstrated. Schulz et al. (32) investigated 
the inflammatory factors found in the blood in 
the oncological outcome of BC. In their obser-
vations, the lower platelet-lymphocyte ratio 
(PLR≤28) and leukocytosis were found to be 
significant with adverse oncological outbreaks. 
Advanced BC occurred more frequently in pa-
tients with low PLR (pT2-4 (35%) vs. pT≤1 
(24%) p = 0.006) and leukocytosis (pT2-4 (46%) 
vs. pT≤1 (30%) p <0.047). A meta-analysis (33) 
performed in 2014 highlights the role of C-re-
active protein in the outcome of urological neo-
plasms with a negative impact on RFS and OS. 
In Gierth et al.’s (34) 2015 study, the investiga-
tors reported that preoperative anemia in patients 
with BC who underwent RC worsened the prog-
nosis for the outcome of the disease.
Limitations of this study include its retrospective 
nature; however, we followed patients for almost 
10 years after TURBT. Additionally, sample size 
was another limitation, but if we consider the 
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long follow-up and previous results we report-
ed (35) for high-grade NMIBC (those that also 
came from a mono-center cohort and that were 
further validated in a multi-institutional cohort 
(23)), we can consider our results reliable. Of 
course, these findings must be externally vali-
dated in a multi-institutional study.

Conclusion

In this cohort, high NLR was associated with 
a higher rate of recurrence in patients with pTa 
NMIBC. Further prospective and multi-center 
studies should focus on validating these find-
ings, as in this particular sub-group of patients 
with bladder cancer NLR could represent a valid 
biomarker for clinical usage regarding the inten-
sity of follow-up schedule.
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