Scholars Journal of Applied Medical Sciences (SJAMYS) ISSN 2320-6691 (Online)
Abbreviated Key Title: Sch. J. App. Med. Sci. ISSN 2347-954X (Print)
©Scholars Academic and Scientific Publisher

[ Urology }

A Unit of Scholars Academic and Scientific Society, India
www.saspublishers.com

Evaluation of Predictive Value of Pre-treatment Inflammation Based Prognostic
Biomarkers for Detection of Invasiveness of Bladder Carcinoma in a Tertiary
Care Centre of West Bengal

Souvik Chatterjee!, Pramod Kumar Sharma?", Anshuman Aashu?, Sudipta Kumar Singh!, Kanishka Samanta?,
Soumendranath Mandal®, Dilip Karmakar*

!Resident, Dept. of Urology, Calcutta National Medical College and Hospital, Kolkata, 32, Gorachand Road, Kolkata-14,
West Bengal, India

2Assistant Professor, Dept. of Urology, Calcutta National Medical College and Hospital, Kolkata, 32, Gorachand Road,
Kolkata-14, West Bengal, India

3Professor and HOD, Dept. of Urology, Calcutta National Medical College and Hospital, Kolkata, 32, Gorachand Road,
Kolkata-14, West Bengal, India

“Professor, Dept. of Urology, Calcutta National Medical College and Hospital, Kolkata, 32, Gorachand Road, Kolkata-
14, West Bengal, India

Abstract: The neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
Original Research Article | (PLR), and lymphocyte-to-monocyte ratio (LMR) are pretreatment inflammation based
prognostic biomarkers used to predict oncologic outcomes in urological and
*Corresponding author | 9astrointestinal malignancies. Limited literatures are available in determining their
Pramod Kumar Sharma | value in prediction of invasiveness of bladder cancer in pretreatment scenario. The
current study is conducted to evaluate the predictive value of pre-treatment
inflammation based prognostic biomarkers to determine the invasiveness of primary
bladder cancer in patients undergoing transurethral resection of bladder tumour
(TURBT) surgery. Total 120 primary bladder tumour patients, who underwent TURBT
from April, 2016 to March, 2018 in department of Urology, Calcutta National Medical
College, Kolkata, were prospectively studied for detection of muscle invasion. The
DOI: Case Record Proforma (CRP) of Bladder Tumour Registry of our institution was used
10.36347/sjams.2018.v06i10.005 | to document patient demographics, tumour characteristics and prognostic scores of
inflammatory biomarkers. Among 120 patients, 76.7% of patients had Nonmuscle

E-lﬂ' Il_'IE invasive bladder cancer and rest had muscle invasive variety. The cut-off values for
NLR, LMR and PLR were 3.18, 3.67 and 185.67, respectively. Multivariate logistic

ﬁ regression analysis showed that high grade, larger sized tumor, high NLR and PLR

- values were independent predictors of muscle invasion. NLR and PLR were identified
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to be simple, cost-effective and easily measured prognostic biomarker for muscle
E invasion. These markers will also assist in the preoperative planning and counselling for
further treatment and follow-up.

Keywords: Urinary bladder cancer; neutrophil-to-lymphocyte ratio; lymphocyte-to-
monocyte ratio; platelet-to-lymphocyte ratio; muscle invasion.

INTRODUCTION presence of muscle invasion; however, pathological

Urinary bladder cancer is most common
malignancy of genitourinary tract [1] and it is the sixth
most common malignancy in India [2]. Nonmuscle
invasive bladder cancer (NMIBC) consists of
approximately 75% of total bladder cancer and rest of
the tumours are of more invasive variety. NMIBC is
adequately treated with TURBT with or without
adjuvant intravesical therapy, [3] whereas muscle-
invasive bladder cancer (MIBC) is treated with radical
cystoprostatectomy, radiotherapy and chemotherapy.
The histopathological examination of specimen
obtained by TURBT is most accurate method to detect

upstaging is common in many patients undergone
radical cystoprostatectomy [4].

Cancer associated systemic inflammatory
response leads to changes in circulating blood cells, e.g.
neutrophilia with relative lymphocytopenia and
thrombocytosis.  The  growth, maturation and
differentiation of tumor cells within the tumour
microenvironment partly depend on levels of cytokines
and chemokines produced by these circulating blood
cells [5]. The inflammation-based preoperative
biomarkers include  preoperative  neutrophil-to-
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lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR), and lymphocyte-to-monocyte ratio (LMR). In
different studies, their role in prediction of oncologic
outcomes has been proved for diverse malignancies,
e.g. renal, colorectal, hepatic, breast and lung [6-8]. The
association between elevated NLR and muscle invasive
bladder cancer have been documented in literature, [9,
10] but relationships between PLR and LMR with
muscle invasive bladder cancer are not established. The
current study is conducted to evaluate the predictive
value of pre-treatment inflammation based prognostic
biomarkers to determine the invasiveness of primary
bladder cancer in patients undergoing TURBT surgery.

MATERIALS AND METHODS

After matching the inclusion and exclusion
criteria, total 120 primary bladder tumour patients, who
underwent TURBT from April, 2016 to March, 2018 in
department of Urology, Calcutta National Medical
College, Kolkata, were prospectively observed. The
Case Record Proforma (CRP) of Bladder Tumour
Registry of our institution was used to document patient
demographics, tumour characteristics (tumour size,
grade, and multiplicity), preoperative investigation
reports and prognostic scores of inflammatory
biomarkers (NLR, PLR, and LMR). The inclusion and
exclusion criteria of the patients were as follows:

Inclusion criteria
Patients with primary transitional cell bladder
cancer proved by post TURBT biopsy

Exclusion criteria

= Recurrent bladder tumors

= Non-transitional cell bladder carcinoma

= Metastatic disease

= Alternative cancer/hematological disorder
diagnosis

= FEvidence of active infection (including urinary
tract infection)

m | acking preoperative blood tests

Diagnostic cystoscopy was performed in all
patients before surgical resection. The histopathological
reports confirmed the stage of the bladder cancer and
they were categorised as NMIBC (< stage pTl) or
MIBC (> stage T2) according to the invasion status of
detrusor muscle.  All  necessary  preoperative
investigations were done for the patients undergoing
TURBT. Preoperative complete hemogram reports were
obtained within 30 days prior to TURBT and analysed
for calculation of prognostic scores.

All statistical analysis was performed by using
MedCalc17.9.6. NLR, PLR and LMR were calculated
by determining the ratio between absolute neutrophil
counts with absolute lymphocyte count, absolute
platelet count with absolute lymphocyte count and
absolute lymphocyte count with absolute monocyte
count, respectively. The cut-off values of prognostic
biomarkers were determined by developing the receiver
operating characteristics (ROC) curves. Patient and
tumor characteristics were stratified into groups based
upon the cut-off values and categorical data were
compared using a chi-square test. Univariate and
multivariate logistic regression analysis were performed
to indentify the variables significantly associated with
MIBC.

RESULTS

Total 120 patients having primary bladder
cancer and fulfilling inclusion and exclusion criteria
were studied. Seventy percent of our patients were
male. Total 92 patients out of 120 had suffered from
NMIBC whereas 23.3% of them had MIBC. High grade
cancer was detected in 46.7% patients. Most of our
patients (64.2%) had low grade malignancy whereas
70% of them had solitary tumor (Table no. 1).

Table-1: Demographic profile of patients and tumors

Patients characteristics

Gender 84 (70%)
36 (30%)

Age group A (60 years) 84 (70%)
B (> 60 years) 36 (30%)

Tumor characteristics

Tumor stage

NMIBC (Ta,T1)

92 (76.7%)

MIBC (>T2) 28 (23.3%)
Tumor grade Low (LG) 64 (53.3%)
High (HG) 56 (46.7%)
Tumor size Small (<3cm) 77 (64.2%)
Large (>3cm) 43 (35.8%)
Tumor number 84 (70%)
36 (30%)

Preoperative complete hemogram reports were
obtained within 30 days prior to TURBT and used for

calculation of prognostic scores. NLR, PLR, and LMR
for each patient were calculated. MIBC was used as a
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classification variable for development of ROC curves
for each prognostic score (Fig. 1). On analysis of each
prognostic score, all of the scores were significantly
important for detection of muscle invasion. Among

them, NLR covered highest area under curve (AUC) in
ROC curve, followed by PLR and LMR respectively
(Table no. 2). Threshold values for NLR, LMR and
PLR were 3.18, 3.67 and 185.67, respectively.
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Fig-1: ROC for NLR, LMR, and PLR

Table-2: Values of ROC of each inflammatory biomarker

Inflammatory | AUC | Association | Sensitivity | Specificity | p Value
biomarker criterion
NLR 0.845 >3.18 82.14% 94.57% | <0.0001
LMR 0.66 <3.67 92.86% 40.22% 0.0029
PLR 0.785 >185.67 71.43% 84.78% | <0.0001
Based on the ROC threshold values, patients data and p-values <0.05 was considered to be

were stratified into two groups for each prognostic
marker. Both the groups were compared for patients’
baseline and tumor characteristics (Table no. 3). Chi-
square analysis was used to compare the categorical

significant. Adverse tumor characteristics (invasion,
grade, size and number of the lesions) were
significantly associated with higher NLR and PLR
values and lower LMR values.

Table-3: Baseline characteristics of patients and tumors according to the NLR, LMR and PLR values

NLR p Value LMR p Value PLR p Value
<3.18 >3.18 <3.67 | >3.67 <185.67 | >185.67
Gender Male 61 23 0.109 54 30 0.251 59 25 0.596
Female 31 5 27 9 27 9
Age <60yr 64 20 0.851 57 27 0.898 61 23 0.724
group >60yr 28 8 24 12 25 11
Tumor | NMIBC 87 5 <0.0001 55 37 0.001 78 14 <0.0001
invasion | MIBC 5 23 26 2 8 20
Tumor HG 33 23 <0.0001 46 10 0.001 31 25 <0.0001
grade LG 59 5 35 29 55 9
Tumor <3cm 68 9 <0.0001 46 31 0.015 63 14 0.001
size >3cm 24 19 35 8 23 20
Number | Single 72 12 <0.0001 51 33 0.015 68 16 0.001
of Multiple 20 16 30 6 18 18
tumors

Univariate analysis showed that tumor grade,
size, multiplicity, NLR, LMR and PLR were significant
predictor of muscle invasion (Table no. 4). The

multivariate logistic regression model identified that
high grade, larger sized tumor, high NLR and PLR
values were independent predictors of muscle invasion.
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Table-4: Univariate and Multivariate logistic regression analysis of risk factors

Variables Univariate analysis Multivariate analysis
OR 95%ClI p Value OR 95%CI p Value
Age (>60 yrs) 1.75 1.07-3.85 0.14 2.27 0.93-4.82 0.73
Gender (Male) 0.64 0.32-1.3 0.42 0.52 0.28-1.73 0.35
Tumor grade (HG) 28.37 9.87-56.29 0.001 29.01 | 10.13-71.09 | <0.0001
Tumor size (>3cm, large) 6.38 3.27-14.92 0.0001 4.53 1.74-8.43 0.006
Tumor number (Multiple) 1.54 0.47-3.78 0.045 1.08 0.72-4.36 0.08
NLR (>3.18) 6.73 2.78-12.69 | <0.0001 | 7.42 2.46- 25.31 0.001
LMR (3.67) 3.29 1.94-8.45 0.001 2.16 0.57-5.83 0.735
PLR (>185.67) 4.38 2.08-7.91 <0.0001 | 1.97 0.89-6.05 0.03

DISCUSSION

Accurate staging by histopathological analysis
of TURBT specimen is required optimum management
of urinary bladder cancer. Restaging TURBT has
proved its efficacy in decreasing the chance of staging
error. Several reports have demonstrated upstaging of
50% of radical cystoprostatectomy specimens. [11,12]
Among the imaging modalities, magnetic resonance
imaging and computed tomography have proved their
efficacy in predicting locoregional staging in
conjunction with histology pathological reports.
Recently, few nomograms have been developed to
predict preoperative invasion status of bladder cancer
with or without utilising molecular markers [13, 14].

Inflammatory cells and innate immune system
play an important role in carcinogenesis and tumor
progression. [5] Carcinogenesis pathway leads to
systemic inflammatory response which in turn causes in
change in relative levels of circulating leukocytes with
neutrophilia, relative lymphocytopenia and
thrombocytosis [6, 7]. Preoperative inflammatory
biomarkers, e.g. NLR, PLR, and LMR, are potential
prognostic factors for preoperative determination of
muscle invasion in urinary bladder cancer.

In our study, NLR and PLR were found to
have predictive efficacy for detection of muscle
invasion in bladder cancer. In lieu with literatures, we
have found that tumor grade and size were independent
predictors in bladder cancer [15]. The present study did
not identify any role of LMR as preoperative prognostic
marker in spite of its promising result in univariate
analysis. Kaynar et al. [10] did not demonstrate
significant association between PLR and muscle
invasion, though the present study had identified the
relation. NLR and PLR are representative of degree of
systemic inflammatory response [16]. Higher values of
NLR and PLR reflect an increased neutrophil and
platelet dependent inflammatory response and lower
value of LMR represents a decreased lymphocyte
mediated immune response. [17] They can easily be
calculated from preoperative routine full blood count
using limited expenditure. Their usage in bladder
cancer is limited due to lack of available data.

Histopathological examination of TURBT
specimen is the gold standard for diagnosis of status of
muscle invasion in bladder cancer. In literatures, there
is a chance of false negative diagnosis of MIBC in
TURBT specimen [12]. There is around 40 — 50%
chance of getting the evidence of muscle invasion in
radical cystectomy specimen done for clinical T1
disease diagnosed by TURBT [18]. On the hand,
inflammatory biomarkers are surrogate maker for
identifying the patients having significant risk for
muscle-invasive disease. Different studies show that
patients of bladder cancer with high NLR and low LMR
are at higher risk of muscle-invasive disease. Thus,
patients with significant prognostic biomarkers should
undergo more stringent follow up with cystoscopy or
repeat resection to identify any residual muscle-
invasive disease, which was missed during initial
TURBT. Limited data regarding the significance of
inflammatory markers demands further evaluation.

In present study, after multivariate logistic
regression, we found that higher NLR and PLR values
were associated with MIBC as compared to NMIBC.
Most of the literatures showed relationship between
NLR and PLR with muscle invasion in univariate
analysis; [9, 10] one study however demonstrated same
association by multivariate analysis. [19] It is identified
in different literatures that elevated NLR is associated
with extra-vesical disease in post radical cystectomy
specimen [20-22]. There is no consensus regarding
cutoff values of biomarkers as wide range of ROC
curve cutoff values is available for them in detecting
muscle invasion in preoperative scenario. Non specific
nature of the inflammatory markers may explain the
wide variation in cutoff values of the biomarkers.

Inflammatory biomarkers, particularly NLR,
are associated with inverse relationship with disease
recurrence and progression in bladder cancer. Modern
studies indentified elevated NLR as an independent
predictor 1recurrence-free, disease-specific and overall
survival [20, 22]. In a study conducted by Mano et al.
[23], it became evident that patients of NMIBC with
elevated NLR had significant disease recurrence and
progression. This finding was further confirmed by
Ozyalvacli et al. [24] in patients of stage pT1 bladder
tumours.  The  association  between  elevated
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inflammatory biomarkers with invasive disease, disease
recurrence and survival were well established. This
serves as surrogate marker of high risk disease with
aggressive tumour biology.

Luo et al. [25] in their study determined
association between pretreatment NLR and PLR with
advanced tumor stages, grade and size in patients with
bladder cancer. In our study, we have found the
significance of NLR and PLR in detection of muscle
invasion. NLR is an independent prognostic factor to
determine the response to neoadjuvant chemotherapy
(NACT) in patients with MIBC [26]. A high
preoperative NLR is associated with poor response to
NACT, particularly in patients with sustained high NLR
during mid-NACT cycle. Thus, NLR also serves as a
prognostic biomarker for MIBC patients treated with
NACT.

Coexisting inflammatory conditions (e.g.,
infection, hematological disorder) may act as
confounding factor which may cause erroneous
interpretation.  In present study, we have obtained
preoperative complete hemogram reports within 30
days prior to TURBT and analysed for calculation of
prognostic scores. Any report prior to that was excluded
and fresh blood reports were obtained. However, Viers
et al. [22] demonstrated that NLR remained more or
less stable over a period as long as 90 days. No such
data is available on LMR and PLR.

In our study, we indentified a particular cutoff
values for both NLR and PLR for detection of muscle
invasion for our study population. Thus NLR and PLR
are appeared to be promising marker for invasive
bladder cancer and may be used as important variable in
future for development of predictive nomograms. The
MIBC may further be sub-classified into T2, T3 and T4
disease. The role of prognostic biomarkers in
differentiating each stage of MIBC was not elucidated
in present study. Further studies may be required to
identify the patients who will be most appropriately
managed by radical surgery. Despite the utility of
inflammatory biomarkers in genitourinary
malignancies, larger, prospective studies are required to
fully define their role in clinical setting.

CONCLUSIONS

Accurate histopathological staging of bladder
tumor following TURBT s vital as it determines the
further management. In present study on pretreatment
inflammation-based prognostic scores indicates that
high NLR and PLR values are independent, simple, and
cost-effective and easily measured markers of muscle
invasion. Preoperative measurement of inflammatory
biomarkers at the time of diagnostic cystoscopy helps to
make a plan of further treatment, counseling of patients
and future follow-up.
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