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Abstract

Introduction and Objectives. It is well known the importance of systemic reaction in the oncologic outcome of 
patients with bladder cancer. The aim of this study was to analyze the lymphocyte to monocyte ratio as a prognostic 
biomarker for non-cancer specific survival, recurrence and progression of non-muscle invasive bladder cancer.

Materials and Methods. In our retrospective study we included 422 patients diagnosed with non-muscle invasive 
bladder cancers after transurethral resection of bladder tumor (TURBT) at the Urology Clinic of Târgu Mureș, between 
January 2016 and January 2021. The inclusion criteria were: non-muscle invasive bladder cancer (pTa, pT1 and carci-
nom in situ - CIS), lymphocyte to monocyte ratio determined 2 weeks prior TURBT and complete follow-up. We set 
lymphocyte to monocyte ratio (LMR) cut-off at 4.

Results. The mean age of the included patients was 69.7 years (IQR: 35-93). More patients had LMR less than 4, 298 
(70.6%). From a total of 442 (100%) patients, 336(79.6%) were male and 86 (20.4%) were female. Tumor’s Grade distri-
bution: 13 (3%) G1, 208 (49.4%) G2 and 201 (47.6%) G3 and 17 (4.05%) patients were diagnosed with CIS, 253 (59.95%) 
with pTa and 152 (36%) with pT1 cancer. Single tumor was present in 310 (73.4%) of cases,  and 112 (26.6%) had mul-
tiple tumors. Majority of patients presented large tumors (> 3 cm): 345 (81.8%) and in 243 (57.6%) of cases recurrence 
was identifies after three months from the surgery. During the follow-up 93 (22.03%) deceased. 

Conclusions. A low pre-treatment LMR seems to represent an unfavorable prognostic factor in cases of patients diag-
nosed with non-muscle invasive bladder cancers. Male gender, poor histological differentiation, advanced T stage and 
high non cancer specific mortality was associated with lower LMR.
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Introduction and Objectives
Bladder cancer is more common in males than in fe-

males, with a ratio of approximately 3:1. The worldwide 
age-standardised incidence rate is 9.5 for men and 
2.4 for women, per 100 000 persons / years. Also, the 
age-standardised mortality rate (per 100 000 persons / 
years) is higher for men (3.3), than for women (0.86). [1,2]

Majority of the cases, 75%, are non-muscle inva-
sive bladder cancers (NMIBC), representing a disease 
confined to the mucosa (Ta and carcinoma in situ (CIS) 
stage) or submucosa (T1 stage). The long-term overall 
survival rate is higher in cases with Ta, T1 or CIS bladder 
cancers, compared to muscle invasive bladder tumors 
(T2, T3, T4). [3,4]

Multiple factors can be associated with bladder car-
cinogenesis, but the most significant and common risk 
factor is tobacco smoking, causing 50-65% of male cas-
es and 20-30% of female cases. The incidence is directly 
related to number of cigarettes smoked per day and 
to duration of smoking. Fortunately, a decreased risk 
of bladder cancer was observed in those who stopped 
smoking. [1,5,6,7,8]

Unfortunately, physical exam rarely reveals signif-
icant findings in patients with non muscle invasive 
bladder cancer, but the most common symptom is the 
painless gross or microscopic hematuria. In patients 
with CIS without any sign of urinary tract infection, 
irritative voiding symptoms (e.g., frequency, urgency, 
dysuria) could be present. [1]

Transurethral resection of bladder tumor (TURBT) 
remains one of the most frecvently used treatment 
option, and it’s goal should be the resection of all visi-
ble tumors with the underlying detrusor muscle layer, 
which is associated with improved histopathological 
accuracy and tumor staging. [9,10,11]

The role of immune system is widely studied in 
the progress and recurrence of non-muscle invasive 
bladder tumors. The inflammatory process induced 
by chemokines, inflammatory mediators and immune 
cells surrounds the tumor. Lymphocytes could have an 
important role in suppressing cancer cell proliferation 
and migration. On the other hand, monocytes could 
increase tumor genesis. Some studies have already 
shown the importance of lower lymphocyte-to-mono-
cyte ratio in many human cancers and it could be used 
as a prognostic biomarker in non-muscle invasive blad-
der cancers. [12,13,14]

The main aim of this study was to investigate the 
lymphocyte-to-monocyte ratio (LMR) as a potential 
tumor biomarker of prognosis in non-muscle invasive 

bladder cancers.

Materials And Methods 
We retrospectively reviewed 422 histologically con-

firmed NMIBC patients who underwent transurethral 
resection of the bladder (TURBT) at the Urology Clin-
ic of Târgu Mureș, between January 2016 and January 
2021. The study was approved by the ethical Commit-
tee of Mureș Country Hospital and was conducted in 
line with the World Medical Association Declaration 
of Helsinki. Multiple data were collected: age, gender, 
grade, stage, number of tumors, recurrence, non-can-
cer specific survival, lymphocyte and monocyte num-
ber. Inclusion criteria were: non-muscle invasive blad-
der tumors (Ta, T1, CIS), lymphocyte-to-monocyte ratio 
determined 2 weeks prior resection and complete fol-
low-up of patients. Patients with elevated inflamma-
tory markers from other comorbidities were excluded 
from this study. LMR cut-off was set at 4.

The data was collected with H3 Concept computer 
system. All data was centralized using Microsoft excel 
program. Statistical data analysis was performed using 
IBM SPSS Statistic Subscription program (version 22.0, 
IBM Corp., Chicago, IL, USA). The tests used in the sta-
tistical analysis process were Chi-square and bivariate 
correlation. All p-values were two-sided and statistical-
ly significant was defined as p < 0.05.

Results
A number of 422 (100%) patients diagnosed with 

non-muscle invasive bladder cancer were included. 
The mean age of the patients was 69.7 years (IQR 35-
93). 336 (79.6%) were male and 86 (20.4%) were female. 
Regarding histopathological findings 253 (59.95%) pTa, 
152 (36%) pT1 and 17 (4.05%) patients with CIS were 
identified.

Tumor’s Grade distribution: 13 (3%) G1, 208 (49.4%) 
G2 and 201 (47.6%) G3. Tumor’s size and number were 
the following: 310 (73.4%) presented a single tumor 
and 112 (26.6%) had multiple tumors, tumors > 3 cm 
was in 345 (81.8%) cases and 77 (18.2%) were < 3 cm. 
Recurrence was diagnosed in 243 (57.6%)  of the pa-
tients, at the follow up of three months. During the 
total length of the follow-up 93 (22.03%) patients de-
ceased (Table 1).

Concerning LMR ratio the studied group was divid-
ed into 2 subgroups:

LMR < 4: high risk group
LMR > 4: low risk group
In the group with LMR lower than 4, we had more 
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men than women, and also the men’s mean LMR was 

lower than female’s mean LMR. In this case, between 

male gender and a lower LMR was a statistically sig-

nificant positive relationship, p = 0.038 (r = 0.1197, CI: 

0.0061 to 0.230). 

Analyzing the differentiation grades of tumors, 

the lowest mean LMR had the patients with G3 stage 

NMIBC (2.28). It was a statistically significant relation-

ship between poorer differentiation grade and lower 

mean LMR, p = 0.005 (r = -0.159, CI: -0.268 to -0.0046). 

Patients with pTa tumors had the highest mean LMR 

in the group of LMR < 4, and a statistically significant 

relationship between advanced T stage and lower 

mean LMR was found, p = 0.001 (r = -0.181, CI: -0.289 

to -0.069).

The deceased patients with LMR < 4 had a lower 

mean LMR (2.18) than survivors (2.51), and it was a sta-

tistically significant positive relationship between low 

lymphocyte-to-monocyte ratio and a higher mortality 

rate, p = 0.006 (r = -0.157, CI: -0.266 to -0.044). (Figure 1)

      Table 1.: Characteristics of 422 patients according to LMR.

LMR < 4 LMR > 4

Total Mean LMR p-value Total Mean LMR p-value

298 (70.6%) 2.42 124 (29.4%) 6.72

Age (Mean) 72 years 0.168 64.34 years 0.597

Sex
M 244 (81.8%) 2.37

0.038
92 (74.2%) 7.07 0.391

F 54 (15.6%) 2.66 32 (25.8%) 5.71

G

G1 5 (1.67%) 2.72

0.005

8 (6.45%) 5.97

0.623G2 138 (46.3%) 2.57 70 (56.4%) 7.24

G3 155 (50.3%) 2.28 46 (37.09%) 6.05

T

pTa 168 (56.37%) 2.57

0.001

85 (68.5%) 6.5

0.974pT1 118 (39.5%) 2.26 34 (27.4%) 7.55

CIS 12 (4.02%) 1.92 5 (4.03%) 4.76

Recurrence
Yes 168 (56.3%) 2.41

0.804
75 (60.5%) 7.40

0.222
No 130 (42.7%) 2.44 49 (39.5%) 5.67

Mortality
Yes 76 (25.84%) 2.18

0.006
16 (12.9%) 9.48

0.125
No 221 (74.16%) 2.51 108 (87.1%) 6.31

Tumor number
One 218 (73.15%) 2.36

0.307
92 (74.19%) 7.09

0.389
Multiple 80 (24.2%) 2.60 32 (25.81%) 5.64

Size
> 3 cm 249 (83.5%) 2.41

0.773
96 (77.4%) 7.07

0.430
< 3 cm 49 (16.5%) 2.46 28 (22.6%) 5.70

Fig.1. Mean LMR for deceased and survivors in the group with LMR < 4.

Discussions
Systemic inflammation is a well documented pre-

dictive and prognostic biomarker, and the use of blood 
biomarkers in daily practice is of utmost importance. 
Also, these must be cost-effective and easy to use. [15,10]

This study aims to identify low lympho-
cyte-to-monocyte ratio as a prognostic biomarker for 
non-muscle invasive bladder cancer. There was a posi-
tive relationship between low LMR and increased mor-
tality rate (p = 0.006), male gender (p = 0.038), poor 
histological differentiation (p = 0.005) and T1 bladder 
cancer (p = 0.001).
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Many studies shown the importance of low LMR in 
non-urological cancers. Tomohiro et al analyzed 11197 
patients from 29 studies, and they concluded that a 
LMR lower than 3 seems to represent an unfavorable 
prognostic factor for overall survival (p < 0.001), cancer 
specific survival (p < 0.001) and disease free survival (p 
< 0.001) in patients with non-hematologic malignan-
cies [16].  Tan et al conducted a meta-analysis to iden-
tify the association between lymphocyte to monocyte 
ratio and prognosis of patients with colorectal cancers. 
Their conclusion was that a high lymphocyte to mono-
cyte ratio was a significant predictor of better overall 
survival (p < 0.001), disease-free survival (p < 0.001) 
and cancer-specific survival (p = 0.031). [17] Also, Hu et al 
included 10 studies comprising 2557 patients in a me-
ta-analysis, and they had the same results. A low LMR 
could predict an unfavorable overall survival (p < 0.001) 
and disease-free survival (p = 0.003) in patients with 
pancreatic carcinoma. Moreover, male patients, CA199 
and TNM stage was positively correlated with low LMR. 
[18] In our data we also find a positive relationship be-
tween low LMR and male gender (p = 0.038), T1 stage 
(p = 0.001) and higher mortality rate (p = 0.006).

Analyzing the data about LMR and urological can-
cers, Menglan et al included in their study 17 articles 
containing 5552 patients and they find that high pre-
treatment LMR level could predict favorable overall 
survival. Additionally, the decreased LMR level was 
correlated with tumor stage, lymph node metastasis, 
grade, tumor size and necrosis. [19] We concluded as 
well  that T1 stage and G3 grade was associated with 
low LMR.

A poor outcome in malignancies can be the result 
of lymphocytopenia and a weak, insufficient immuno-
logical reaction. [20] A japanese study restrospectively 
analyzed the predictive accuracy of LMR and NLR of 
302 patients, who had undergone radical cystectomy 
in four institutions. They applied an LMR cut-off val-
ue of 3.41 and a preoperative and postoperative LMR 
showed a higher predictive accuracy for overall survival 
than NLR did. [21] In our study we used an LMR cut-off 
value of 4, but our results also showed a positive rela-
tionship between low LMR and worse overall survival.

Bladder cancers are mostly attributable to known 
risk factors (81%), and only 7% to heritable mutations, 
so this malignancy is a prime candidate for prevention 
strategies. [5] easily accessible, cost efficient and widely 
interpretable biomarkers are an urgent need for daily 
practice. The lymphocyte-to-monocyte ratio could be 
a potential prognostic factor for non-muscle invasive 

bladder cancer’s prognosis.  
The study has several limitations. Firstly, our restro-

spective results should be confirmed by prospective, 
multi-institutional studies in the future and overall sur-
vival rate has to be compared to cancer specific surviv-
al rate. Secondly, we did not have any data about the 
patient’s tobacco use, which is the most important risk 
factor for bladder cancer.

Conclusions
The preoperative decreased lymphocyte-to-mono-

cyte ratio (LMR) is associated with higher mortality 
rate, poorer histological differentiation (G3) and T1 
non-muscle invasive bladder cancers.

LMR is an accessible, easy to determined prognostic 
biomarker in prognosis of non-muscle invasive bladder 
cancers.
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