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A PROSPECTIVE STUDY OF PRE-TREATMENT
NEUTROPHIL-TO-LYMPHOCYTE RATIO PROGNOSTICATE
POOR SURVIVAL OUTCOMES AND ADVANCED TUMOR
STAGING IN PATIENTS UNDERGOING RADICAL
CYSTECTOMY FOR BLADDER CANCER IN A TERTIARY
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Background: We aim to determine the prognostic value of neutrophil-to-lymphocyte ratio (NLR) in patients undergoing
radical cystectomy for UCB, in particularly looking at the disease specific survival and overall survival. This will allow us
to better identify more suitable candidates for RC or other neoadjuvant or adjuvant therapies.

Methods: This is retrospective study that includes 91 patients that underwent RC for UCB between Jan 2006 to Dec 2015.
We excluded 39 patients due to incomplete follow up and neoadjuvant chemotherapeutic treatment. All patients had
histological proven UCB via transurethral resection of bladder tumor (TURBT). All patients had undergone staging scans
with computed tomographies of the thorax, abdomen and pelvis to confirm the extent of disease. All patients underwent
RC and bilateral standard pelvic lymphadenectomies and achieve clear margins on final histology. Outcomes we
recorded are Median Disease —specific survival and Median overall survivals.

Results: The Median Disease — specific survival for patients with NLR = 2.7 was 20.4 months and with NLR < 2.7 was 59.9
months.The Median overall survival for patients with NLR 2 2.7 was 21.1 months and with NLR < 2.7 was 58.2 months.
Conclusions: These results suggested that NLR could be a novel preoperative factor to stratify and identify patients who
might benefit from multimodal therapies in the treatment of UCB.

ABSTRACT

INTRODUCTION

Urothelial carcinoma is the most common type in bladder
carcinomas, up to 95% of bladder malignancies are urothelial
carcinomas, which are derived from the lining surface
epithelium [1-3]. Nearly 75% of patients are diagnosed with
non-muscle-invasive bladder cancer (NMIBC), and the
remaining patients have muscle-invasive bladder cancer
(MIBC) or metastatic disease [4]. A transurethral resection of
bladder tumor (TURBT) is the initial step for NMIBC patients,
radical cystectomy (RC) is the gold standard therapy for MIBC
patients, and cisplatin-based combination chemotherapy is
the main treatment for metastatic urothelial carcinoma (mUC)
or unresectable urothelial carcinoma patients [4-6].

Adding to the challenge in managing urothelial cancer of the
bladder (UCB) is the lack of preoperative risk stratification.
While most predictive models are based on pathological
data, this information is insufficient to provide detailed
prognosis for pre-operative decision making [7,8]. Upstaging
of RC on final histology was reported as high as 50% [9]. Given
the high recurrence rate and surgical morbidities, newer
prognostic factors should be considered to provide a better
risk stratification for more informed patient counselling and
patient selection for surgery.

On the other hand, there has been increasing evidence
supporting the role of inflammation in cancer development
and progression [10], and the neutrophil-to-lymphocyte ratio
(NLR) has been identified as a marker of tumor activity [11]. A
higher NLR has been associated with poorer disease specific
and overall survival in gastric, hepatic, nonsmall cell and
cervical cancer [12]. This evidence can be relevant in

prognosticating UCB, given that inflammation appears to be
an important role in the pathogenesis and progression of UCB
[10].

Through this paper, we aim to determine the prognostic value
of NLR in patients undergoing radical cystectomy for UCB, in
particularly looking at the disease specific survival and
overall survival. This will allow us to better identify more
suitable candidates for RC or other neoadjuvant or adjuvant
therapies.

METHODS

This is retrospective study that includes 91 patients that
underwent RC for UCB between Jan 2006 to Dec 2015. We
excluded 39 patients due to incomplete follow up and
neoadjuvant chemotherapeutic treatment. All patients had
histological proven UCB via transurethral resection of
bladder tumor (TURBT). All patients had undergone staging
scans with computed tomographies of the thorax, abdomen
and pelvis to confirm the extent of disease.

Haematological and biochemical blood results were
collected at a median of 6 days prior to operation. All patients
were cleared of any infection or active inflammation at the
time of examination. NLR was analysed as a continuous
variable and a cut-off point of 2.7 was obtained, with a
statistical receiver operating characteristics (ROC) of 0.76
(areaunder curve).

All patients underwent RC and bilateral standard pelvic
lymphadenectomies and achieve clear margins on final
histology. Post-operatively, all patients were reviewed
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outpatient within 4 weeks after discharge. Given the
retrospective nature of this study, follow-ups were not

consistently standardized. Follow-up protocol was, we
recommended 3 monthly for the first 2 years post-operatively,
6 monthly for the subsequent 3 years and yearly follow-ups
onwards. Evaluations included history and physical
examination, urine cytology,repeated computed tomography
scans of the thorax, abdomen and pelvis. Outcomes we
recorded are Median Disease — specific survival and Median
overall survivals.

RESULTS

The patients demographics and tumor characteristics are
shown inTable 1.This study included 41 malesand 11 females,
with a median age of 63 years. 50 patients had muscle invasive
bladder cancer, and the remaining 2 patients had persistent
BCG-refractory high-grade non-muscle invasive disease. 36
patientshad lymph node invasion on final histology.

Table 1: Demographics

Age 63 years
Gender 41
Male
Female 11
Pathological tumor staging
T1
T2 22
T3 17
T4 11
Number of tumors
1 28
2 or more 24
Tumor grade
Low — Intermediate 7
High 45
Size
>23cm 38
< 3cm 14
Hydronephrosis
Yes 27
No 25
NLR
>2.7 33
<2.1 19
Pathological LN involvement
Yes 36
No 16

The clinicopathoogic features of patients with NLR < 2.7 and =
2.7 are shown in Table 2. Patients with NLR = 2.7 were
associated with larger tumor size, hydronephrosis,
pathological extravesical (T3/4) tumors and lymph node
involvement.

Table 2: Clinicopathologic characteristics and
pathological outcomes

NLR<2.7 |NLR=2.7

Gender 15 26

Male

Female 4 7
T staging 19 5

T1-2

T 3-4 10 18
Size

<3cm

>3 cm 13 25
Number of Tumors 13 15

1

2 or more 11 13
Tumor grade 4 3

Low - Intermediate

High 21 24
Hydronephrosis
Yes 9 18
No 17 8
LN involvement 12 24
Yes
No 11 5

The Median Disease-specific survival is given in Table 3 and
median overall survival is mentioned inTable 4.

Table 3: Median Disease-specific survival.

Median Disease — specific survival
20.4 months
59.9 months

NLR = 2.7
NLR < 2.7

Table 4: Median overall survival.

Median overall survival

NLR > 2.7 21.1 months
NLR < 2.7 58.2 months
DISCUSSION

A heightened neutrophilic response is associated with
increased cytokines, interleukins (IL-1, IL-6) and pro-
angiogenic vascular endothelial growth factor (VEGF) which
promote tumor migration and proliferation [13]. Mu'ller et al.
[14] also commented that neutrophils release reactive oxygen
species, nitric oxide and arginase, all of which compromise T
cell function. A relative leukocytopenia could weaken the
body's immune response to malignancy, and increase the
potential for tumor progression [15]. Henceforth, the
combinatory effects of these two cellular mechanisms, or the
NLR, can be a strong predictor of tumor biology and outcomes
of cancer patients.

The discussion between NLR and bladder cancer has been
recent with limited data. Gondo et al. [16] published the first
series, correlating NLR >2.5 with worse cancer-specific
survival. However, the study was limited by the short follow-up
period (median 25 months). Demirtas et al. [17] reported no
correlation between NLR >2.5 and overall survival;Krane et al.
[18] noted that NLR >2.5 was associated with extravesical
disease and worse overall survival, although the study was
limited by the small sample size (68 patients) and 15% had
neoadjuvant chemotherapy which could have affected the
actual NLR value. Hermanns et al. [19] and Viers et al. [20]
produced more recent evidence that NLR >3.0 and >2.7
respectively could impact recurrence rate, disease-specific
survival and overall survival.

Our analyses expanded on existing data on the validity of NLR
in predicting outcomes following RC for UCB. In our study
patients with NLR 2 2.7 were associated with larger tumor size,
hydronephrosis, pathological extravesical (T3/4) tumors and
lymph node involvement. We have also demonstrated a
significant correlation of NLR = 2.7 with worse disease-
specific and overall survivals.

CONCLUSION

This study shows that elevated preoperative NLR was
associated with worse disease-specific survival and overall
survival and NLR 2 2.7 were associated with larger tumor size,
hydronephrosis, pathological extravesical (T3/4) tumors and
lymph node involvement. These results suggested that NLR
could be a novel preoperative factor to stratify and identify
patients who might benefit from multimodal therapies in the
treatment of UCB.
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