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Abstract
Purpose To determine the prognostic signi�cance of preoperative lymphocyte-to-monocyte (LMR) in
bladder cancer (BCa) patients undergoing radical cystectomy (RC), and to validate the prognostic bene�t
provided by LMR compared to the models relying on the clinicopathological factors alone. Materials and
Methods Retrospective analysis of the 342 BCa patients undergoing RC at our institution from 2004 to
2017 was performed to evaluate the prognostic signi�cance of the LMR. Overall survival (OS) and cancer-
speci�c survival (CSS) was assessed by the Kaplan-Meier method. Cox regression models identi�ed risk
factors for survival outcomes. Two nomograms were developed based on the basal models to predict the
OS and CSS at 1, 3 and 5 years after RC. The accuracy of the nomograms was assessed with receiver
operating characteristics (ROC) curves and concordance-index. Decision curve analyses (DCA) were
performed to identify the net bene�t by the nomograms. Results Excellent long-term survival outcomes of
patients were associated with higher LMR level patients. The median survival time for higher LMR level
patients was 98.8 months in OS and over 120 months in CSS. In Cox regression multivariate analysis,
preoperative LMR, as a continuous variable, is an independent survival outcome predictor ( p <0.001). The
addition of LMR to standard model signi�cantly improved its discrimination for prediction of OS by 5.8%
and CSS by 5.4% (both p <0.001). Moreover, as shown in DCA, the use of the nomogram including LMR
would incur a net bene�t over the base models for predicting OS and CSS at 1, 3 and 5 years.
Conclusions Elevated preoperative LMR among BCa patients undergoing RC is independently associated
with signi�cantly better OS and CSS. Moreover, the increase in predictive accuracy after the inclusion of
LMR in multiparametric prediction tools is signi�cant. Therefore, LMR may be useful in preoperative
patient risk strati�cation to help patient counseling and clinical decision making.

1. Introduction
Bladder cancer (BCa) represents the second most common genitourinary tract malignancy worldwide,
with an estimated 80,470 new cases and 17,670 cancer-related deaths in 2019 [1]. Radical cystectomy
(RC) continues to be the standard treatment for non-metastatic muscle-invasive bladder cancer (MIBC)
and high-risk non-muscle-invasive bladder cancer (NMIBC) [2], while the 5-year mortality rates for BCa
patients after RC are as high as 38–46% [3–4]. Furthermore, despite multimodal treatment approaches,
survival outcomes following RC have not changed over the decades [5]. Thus, improvement in the
accurate preoperative risk strati�cation is suggested currently.

Risk assessment and estimating survival after RC are essential for patient counseling and treatment
decision making. The American Joint Committee on Cancer (AJCC) TNM staging system represents the
most commonly used prediction tool [6]. Recently, several models for BCa patient assessment were
created using clinicopathological features and have been shown to be more accurate at prediction than
the TNM staging system [7]. A classical study identi�ed variables such as age, pathologic TNM staging
system, pathologic tumor grade, presence of lymphovascular invasion (LVI) at RC, as well as
administration of adjuvant therapy (chemotherapy or radiotherapy) to be predictive of survival outcomes
after RC, which composed Bladder Cancer Research Consortium (BCRC) models [8]. However, the majority
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of predictive variables are post-operative pathologic features, and the accuracy of clinical staging in BCa
remains poor [9]. Thus, novel prognostic markers are required to facilitate appropriate patient counseling
preoperatively.

The systemic in�ammatory response is an important prognostic factor in human cancer development
and progression [10], and is particularly relevant in BCa, as which is a highly immunogenic malignancy
[11]. Several studies have described lymphocyte-to-monocyte ratio (LMR) as an independent prognostic
factor for survival outcomes after RC [12–17]. However, the question of whether LMR can improve the
prognostic accuracy of established predictors of BCa outcome remains unanswered [17], which can be
solved by measurement of incremental predictive accuracy [18] and decision curve analysis (DCA) [19].
This study was therefore designed to determine the prognostic signi�cance of preoperative LMR in BCa
patients undergoing RC and to validate the prognostic bene�t provided by LMR compared to the models
relying on the clinicopathological factors alone.

2. Materials And Methods

2.1 Patient population
Following the approval of the Institutional Review Board for the Protection of Human Subjects, we use the
BCa database from the Department of Urology at Peking University Third Hospital (PUTH). A total of 377
consecutive BCa patients underwent RC between 2004 and 2017 in PUTH. For each patient,
comprehensive clinical and pathologic information was reviewed and collected. Of 377 patients, 35 were
excluded for the following reasons: 12 due to pathologic cell type other than urothelial carcinoma, 4 due
to distant metastasis disease at the time of RC, 8 due to postoperative 30-day death and 11 due to
conditions before RC that could affect blood cell lines (systemic in�ammatory disease: n = 7, malignant
lymphoma: n = 2, neoadjuvant chemotherapy: n = 2). This resulted in 342 BCa patients eligible for
statistical analysis.

All patients received laparoscopic RC. Extension of pelvic lymph node dissection (PLND) and type of
urinary diversion was at the surgeon’s discretion. As for urinary diversion, 170 cases have received
ureterocutaneostomy, 122 cases undergone ileal conduit, and 50 cases received orthotopic neobladder. A
standard PLND was performed in the majority of patients, except for 12 cases where extended PLND was
performed.

2.2 Study variables
Study variables were extracted from the database and included age, pathologic TNM staging system,
pathologic tumor grade, presence of LVI, administration of adjuvant therapy (chemotherapy or
radiotherapy), and LMR, according to the BCRC models [8].

RC pathologies were rereviewed by staff pathologists with expertise in genitourinary pathology for tumor
stage, tumor grade, presence of LVI. BCa were staged according to the criteria in the seventh edition of the
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AJCC staging manual. Tumor grade was assigned according to the 2004 World Health Organization
grading system. LVI was de�ned as the presence of tumor cells nest within an endothelium-lined space
without underlying muscular walls [20].

Routine full blood counts were collected within 30 days of RC as part of the routine preoperative clinical
assessment. Clinical notes were reviewed to rule out any signs or symptoms of infection around the time
of blood test. Associations with patient survival outcomes were evaluated with LMR analyzed as a
continuous variable, and the cut-off point of LMR was determined as the median value 3.27.

2.3 Follow-up
Due to the retrospective nature of the study, there was not a standardized follow-up. Generally, the patient
received clinical and radiological follow-up based on the routine protocol used at our institution. This
consisted of quarterly follow-up for the �rst 2 years postoperatively, and then semiannually follow-up for
an additional 2 years, with annual follow-up after that. The study outcomes were cancer-speci�c survival
(CSS) and overall survival (OS) from the time of treatment initiation.

2.4 Statistical analysis
Descriptive statistics focused on medians and interquartile ranges (IQRs) for continuously coded
variables. Frequencies and proportions were reported for categorical variables. Chi-square and
independent-sample Mann-Whitney U tests were used to compare the statistical signi�cance of
differences in respectively proportions and means. CSS and OS were estimated using the Kaplan-Meier
method. Survival was compared between patients with an LMR < 3.27 and ≥ 3.27 with the log-rank test.

Cox proportional-hazards model was used to evaluate the association of LMR with survival outcomes,
controlling for clinicopathological variables. Specially, the TNM models included pathologic T and N
stage, while the BCRC models consisted of age, pathologic T and N stage, tumor grade, presence of LVI,
and adjuvant therapy. Based on the BCRC models, we generated two prognostic nomograms additionally
included LMR for CSS and OS. To test the discrimination ability of the models, we used Harrell’s
concordance (C) index [21]. One thousand bootstraps resamples were used for internal validation, and
calibration plots were generated to explore nomogram performance [22].

The predictive accuracy of three models at 1, 3 and 5 years was calculated using time-dependent receiver
operating characteristic curve (ROC)-derived area under the curve (AUC) estimates [23]. The predictive
abilities of the three models were compared using Kang’s method [24]. Finally, to identify the net increase
in the proportion of cases identi�ed by the new models, we calculated DCA at 1, 3 and 5 years [19].

All statistical analysis was done using R (the R Foundation for Statistical Computing, Vienna, Austria,
version 3.6.1). Statistical signi�cance was considered with 2-sided p < 0.05.

3. Results
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3.1 Clinicopathological variables of patients
The descriptive characteristics of the 342 BCa patients are shown in Table 1. The median patient age was
68 years (IQR 59–75 years), with a median preoperative LMR level of 3.27 (IQR 2.42–4.25).
Clinicopathological factors for patients with preoperative LMR ≥ 3.27 and < 3.27 are also provided in
Table 1. As depicted, patients with LMR < 3.27 were signi�cantly older (p = 0.023), more likely at RC to
have pathologic extravesical (pT3/4) tumor (45.6% vs. 25.1%, p < 0.001) and lymph node tumor
involvement (21.6% vs. 9.9%, p = 0.005).

3.2 OS and CSS in the cohort
Median follow-up from the date of RC was 23.8 months (mean 32.9, range 0.3-167.4). Overall, 183
patients (53.5%) died of any cause, of which 139 deaths (76.0%) were attributable to bladder cancer.
Median OS time was 37.0 months (Fig. 1A), while the median CSS time was 65.9 months (Fig. 1B).
Strati�ed Kaplan-Meier estimators are depicted in Fig. 1, and show signi�cant different OS (Fig. 1C) and
CSS (Fig. 1D) rates according to LMR ≥ 3.27 and < 3.27 (both log-rank p < 0.001).

3.3 Independent prognostic factors for OS
We then investigated the association of preoperative LMR with OS outcomes on multivariate Cox
regression analysis controlling for other clinicopathological features (Table 2). We found that LMR
(evaluated as a continuous variable) was independently associated with a signi�cantly better OS
(Hazards ratio [HR]: 0.555, p < 0.001). That is, for every 1-unit increase in the LMR, there was a 44.5%
decreased risk of all-cause death. Furthermore, except for LMR, patient age, pathologic tumor stage and
lymph node status were all signi�cantly associated with OS by multivariate analysis (Table 2).

3.4 Prognostic nomogram for OS
We then used multivariate regression coe�cients to generate prognostic nomogram for OS (Fig. 2A),
which showed C-index of 0.773, while the C-indices of TNM-Model and BCRC-Model were 0.674 (95% CI:
0.636–0.712) and 0.715 (95% CI: 0.676–0.754), respectively (both p < 0.001). The calibration plot for the
probability of OS showed an optimal agreement between the prediction by nomogram and actual
observation at all determined time points (Fig. 2B).

3.5 Comparison of predictive accuracy for OS between
nomogram and conventional predictive models
As shown in Fig. 3A, using the time-dependent ROC, the AUC of the nomogram were 0.800, 0.839 and
0.854 at 1, 3 and 5 years after RC, while the BCRC-Model were 0.768 (p = 0.008), 0.774 (p < 0.001) and
0.745 (p < 0.001), and the TNM-Model were 0.718 (p < 0.001), 0.725 (p < 0.001) and 0.704 (p < 0.001) at 1,
3 and 5 years, respectively. These differences in AUC were all statistically signi�cant. Similarly, compared
to the TNM-Model and BCRC-model, DCA demonstrated a net clinical bene�t of the nomogram across a
range of clinically relevant threshold probabilities for OS at all determined time points (Fig. 3B).

3.6 Independent prognostic factors for CSS
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We next assessed by multivariate analysis the association of preoperative LMR with CSS outcomes,
controlling for other clinicopathological features (Table 3). We found that LMR (evaluated as a
continuous variable) remained independently associated with a signi�cantly better CSS (HR: 0.579, p < 
0.001). That is, for every 1-unit increase in the LMR, there was a 42.1% decreased risk of cancer-speci�c
death. Meanwhile, the pathologic tumor stage and lymph node status were likewise signi�cantly
associated with CSS by multivariate analysis (Table 3).

3.7 Prognostic nomogram for CSS
We used multivariate regression coe�cients to generate prognostic nomogram for CSS (Fig. 4A), which
showed C-index of 0.809, while the TNM-Model was 0.743 (95% CI: 0.704–0.782, p < 0.001) and the
BCRC-Model was 0.755 (95% CI: 0.715–0.795, p < 0.001). The calibration plot for the probability of CSS
showed an optimal agreement between the prediction by nomogram and actual observation at 1, 3 and
5 years after RC (Fig. 2B).

3.8 Comparison of predictive accuracy for CSS between
nomogram and conventional predictive models
Comparing by the time-dependent ROC, the AUC of the nomogram were 0.838, 0.884 and 0.889 at 1, 3
and 5 years after RC, while the BCRC-Model were 0.785 (p < 0.001), 0.782 (p < 0.001) and 0.772 (p < 
0.001), and the TNM-Model were 0.788 (p < 0.001), 0.812 (p < 0.001) and 0.802 (p < 0.001) at 1, 3 and 5
years, respectively. These differences in AUC were all statistically signi�cant. As the same, compared to
the TNM-Model and BCRC-model, DCA demonstrated a net clinical bene�t of the nomogram across a
range of clinically relevant threshold probabilities for CSS at all determined time points (Fig. 5B).

4. Discussion
This study retrospectively investigated the relevant data from 342 BCa patients treated with RC to
evaluate a relationship between preoperative LMR and survival outcomes. We found that decreased
preoperative LMR was associated with advanced pathologic tumor stage and lymph node status at the
time of RC, as well as the decreased probability of OS and CSS. In multivariate analysis, preoperative
LMR remained as an independent prognostic factor for OS and CSS after controlling for
clinicopathological features. Patients with increased LMR had better outcomes.

Lymphocyte and monocyte counts, as part of the preoperative blood test, are cheap and easily obtained
in the clinic, re�ecting therefore, an optimal candidate for a diagnostic and prognostic biomarker.
Furthermore, in our opinion, LMR collected before all the treatment (e.g., cystoscopy), without any
in�uence, was preferred. LMR, at this time point, merely re�ected the complex interplay between patient
frailty, competing comorbidities, and locally advanced disease [25]. Despite the fact that many
investigators have suggested that high pretreatment LMR predicts good clinical outcomes in patients
with several malignancies [26, 27], there is still no consensus on the ideal cut-off value. Thus, we
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evaluated LMR as a continuous variable in the Cox regression analysis. However, to facilitate the clinical
use in daily routine, we use the median value of LMR as the cut-off value to develop the nomograms.

The association between increased preoperative LMR and survival outcomes is complex and yet to be
elucidated. Bladder cancer is frequently associated with chronic or recurrent urinary tract in�ammation
and systemic in�ammation [11, 28]. In turn, through the oncogenic change, the tumor microenvironment
activates the adaptive immune response, which induces cancer-promoting in�ammation to promote
proliferation, progression and metastasis [29]. Monocytes play a central role in the production of
proin�ammatory cytokines, such as monocyte chemoattractant protein-1, that can contribute to cancer
initiation and promotion [30]. Additionally, high tumor-associated macrophage (TAM) counts have been
found correlated with poor survival and poor response to treatment [31]. However, lymphocytes are
essential in antitumor reactions through the induction of tumor cell apoptosis [32] and by mediating
antibody-dependent cell-mediated cytotoxicity [33]. In studies for BCa, the number and function of
lymphocyte were both found to be lower in invasive disease than in controls and super�cial carcinoma
[31, 34]. Therefore, a low LMR re�ects both a decreased, lymphocyte-mediated, antitumor immune
response and a heightened in�ammation and immune dysfunction mediated by monocyte [35].

Up to now, �ve previous studies address the role of pretreatment LMR for survival outcomes in BCa
patients undergoing RC. Temraz et al. found that based on cut-off value of 2.81, patients with lower level
LMR had shorter OS (2.7 vs. 6.0 years, p = 0.020) in a 68 BCa patients cohort. There was no multivariable
analysis in this study [12]. Zhang et al. evaluated the prognostic value of LMR in 124 BCa patients treated
with RC. After adjusting for confounding factors, patients with LMR ≥ 4 indicated > 30% decreased
mortality than the low-LMR group (p = 0.003) [13]. Rajwa et al. evaluated LMR as a continuous factor in
multivariate analysis, and found lower LMR was associated a shorter CSS (HR: 0.752, p = 0.0006) and OS
(HR: 0.785, p = 0.001) [16]. In these two studies, some relevant confounders (e.g., LVI, adjuvant
chemotherapy/ radiotherapy and/or concomitant systemic in�ammatory disease) were not evaluated. In
a series by Yoshida et al., preoperative LMR showed higher predictive accuracy for OS than other
in�ammatory markers did (p = 0.033), and interestingly, perioperative LMR changes is signi�cantly
associated with OS (HR: 5.70, p < 0.001) and CSS (HR: 4.53, p < 0.001) [14, 15]. However, there were no
studies to evaluate whether LMR can improve the prognostic accuracy of established predictors of BCa
outcome. The largest multicenter study to date, conducted by D’Andrea et al., con�rmed that LMR
independently predicted CSS and OS, but the discrimination of the new model increased by adding LMR
but was not signi�cant [17]. Therefore, we utilized the C-index comparison, time-dependent ROC and DCA
to validate the prognostic bene�t provided by LMR.

Several of our �ndings are noteworthy. Firstly, we reported excellent long-term survival outcomes of
patients with higher LMR level patients. The median survival time for higher LMR level patients was 98.8
months in OS and over 120 months in CSS. And in Cox multivariate analysis, preoperative LMR, as a
continuous variable, is an independent survival outcome predictor, avoiding the trouble to determine the
ideal cut-off value [35]. Similar to D’Andrea et al. [17], we added the LMR in the standard models to
validate the improvement of prognostic accuracy. The inclusion of LMR in our nomogram resulted in
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signi�cant improvements of OS and CSS prediction at all determined time points (p < 0.01). In addition,
as shown in DCA, the use of the nomogram, including LMR, would incur a net bene�t over the base
models for predicting OS and CSS. Therefore, adding LMR in the basal models is a promising tool to
predict OS and CSS in BCa patients after RC and guide adjuvant treatment decisions.

There are many limitations in our study, mainly related to its retrospective and single-institutional nature,
which could result in selection bias and differences from other geographical regions and institutions.
Therefore, in the future, a large prospective cohort and multicenter study are needed to investigate the role
of LMR in survival outcomes of BCa patients after RC. In this cohort, although the calibration plot for the
probability of survival outcomes showed an optimal agreement at all determined time points, we didn’t
perform the external validation. The predictive accuracy of our nomogram in other cohorts is needed to
study in the future. Finally, whether the role of LMR in survival outcomes for BCa can be applied to
patients with non-urothelial carcinoma of BCa remains to be determined.

5. Conclusions
Decreased preoperative LMR is associated with advanced tumor stage among BCa patients undergoing
RC. After controlling for clinicopathological factors, increased LMR remains associated with signi�cantly
better OS and CSS. Moreover, the increase in predictive accuracy after the inclusion of LMR in
multiparametric prediction tools is signi�cant. In addition, LMR is inexpensive and readily available as
part of routine preoperative testing. Therefore, LMR may be useful in preoperative patient risk
strati�cation to help patient counseling and clinical decision making.
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Tables
Table 1. Perioperative characteristics of 342 BCa patients treated with RC between 2004 and 2017

Variables Overall
(n=342)

LMR<3.27
(n=171)

LMR≥3.27
(n=171)

p

Age (years), Median (IQR) 68 (59-75) 70 (61-76) 66 (58-73) 0.023

LMR, Median (IQR) 3.27 (2.42-4.25) NA NA NA

pT, n (%)       <0.001

≤T2 221 (64.6%) 93 (54.4%) 128 (74.9%)  

T3 71 (20.8%) 45 (26.3%) 26 (15.2%)  

T4 50 (14.6%) 33 (19.3%) 17 (9.9%)  

pN, n (%)       0.005

Negative 288 (84.2%) 134 (78.4%) 154 (90.1%)  

Positive 54 (15.8%) 37 (21.6%) 17 (9.9%)  

Pathological Grade, n (%)       0.226

LG 18 (5.3%) 6 (3.5%) 12 (7.0%)  

HG 324 (94.7%) 165 (96.5%) 159 (93.0%)  

LVI, n (%)       0.089

Absent 222 (64.9%) 103 (60.2%) 119 (69.6%)  

Present 120 (35.1%) 68 (39.8%) 52 (30.4%)  

Adjuvant Therapy*, n (%)       1.000

No 295 (86.3%) 147 (86.0%) 148 (86.5%)  

Yes 47 (13.7%) 24 (14.0%) 23 (13.5%)  

Abbreviation: BCa: bladder cancer; HG: high grade; IQR: interquartile ranges; LG: low grade; LMR: lymphocyte-to-monocyte ratio; LVI:

lymphovascular invasion; NA: not applicable; pN: pathologic node stage; pT: pathologic tumor stage; RC: radical cystectomy.

* Adjuvant radiotherapy and/or adjuvant chemotherapy
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Table 2. Univariate and multivariate Cox regression analysis for prediction of OS after RC for BCa

Variables Univariate Analysis Multivariate Analysis

HR (95% CI) p C-index HR (95% CI) p

Age (years) 1.033 (1.017-1.049) <0.001 0.608 1.028 (1.012-1.044) <0.001

LMR 0.506 (0.438-0.584) <0.001 0.707 0.555 (0.480-0.643) <0.001

pT   0.654   

  ≤T2 Ref   Ref  

  T3 2.786 (1.966-3.947) <0.001  1.629 (1.102-2.408) 0.014

  T4 4.178 (2.845-6.134) <0.001  2.298 (1.468-3.597) <0.001

pN   0.582   

  Negative Ref   Ref  

  Positive 3.094 (2.187-4.375) <0.001  1.808 (1.203-2.719) 0.004

Pathological Grade   0.522   

  LG Ref   Ref  

  HG 3.564 (1.320-9.623) 0.012  1.316 (0.478-3.624) 0.596

LVI   0.592   

  Absent Ref   Ref  

  Present 2.236 (1.656-3.018) <0.001  1.217 (0.839-1.765) 0.302

Adjuvant Therapy*   0.589   

  No Ref   Ref  

  Yes 1.055 (0.704-1.581) 0.795  0.805 (0.510-1.271) 0.353

Abbreviation: BCa: bladder cancer; CI: confidence interval; HG: high grade; HR: Hazards ratio; LG: low grade; LMR: lymphocyte-to-monocyte ratio;

LVI: lymphovascular invasion; NA: not applicable; OS: overall survival; pN: pathologic node stage; pT: pathologic tumor stage; RC: radical

cystectomy; Ref: reference.

* Adjuvant radiotherapy and/or adjuvant chemotherapy

Table 3. Univariate and multivariate Cox regression analysis for prediction of CSS after RC for BCa
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Variables Univariate Analysis Multivariate Analysis

HR (95% CI) p C-index HR (95% CI) p

LMR 0.496 (0.420-0.586) <0.001 0.714 0.579 (0.490-0.685) <0.001

pT   0.713   

  ≤T2 Ref   Ref  

  T3 4.258 (2.849-6.362) <0.001  2.300 (1.470-3.597) <0.001

  T4 6.920 (4.531-10.570) <0.001  3.373 (2.063-5.514) <0.001

pN   0.619   

  Negative Ref   Ref  

  Positive 4.335 (3.007-6.251) <0.001  1.887 (1.229-2.897) 0.004

Pathological Grade   0.531   

  LG Ref   Ref  

  HG 10.340 (1.444-73.980) 0.020  3.568 (0.491-25.941) 0.209

LVI   0.631   

  Absent Ref   Ref  

  Present 3.209 (2.283-4.510) <0.001  1.421 (0.941-2.144) 0.095

Adjuvant Therapy   0.505   

  No Ref   Ref  

  Yes 1.424 (0.939-2.158) 0.096  0.804 (0.507-1.275) 0.354

Abbreviation: BCa: bladder cancer; CI: confidence interval; HG: high grade; HR: Hazards ratio; LG: low grade; LMR: lymphocyte-to-monocyte ratio;

LVI: lymphovascular invasion; NA: not applicable; CSS: cancer-specific survival; pN: pathologic node stage; pT: pathologic tumor stage; RC: radical

cystectomy; Ref: reference.

* Adjuvant radiotherapy and/or adjuvant chemotherapy

Figures
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Figure 1

Kaplan-Meier estimates of OS (A) and CSS (B) for 342 BCa patients treated with RC, as well as OS (C)
and CSS (D) according to LMR ≥3.27 and <3.27. Abbreviation: BCa: bladder cancer; CSS: cancer-speci�c
survival; LMR: lymphocyte-to-monocyte ratio; OS: overall survival; RC: radical cystectomy.
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Figure 2

A. Nomogram predicting OS at 1, 3 and 5 years after RC in BCa patients. B. The calibration curve for
predicting patient survival at 1 year, 3 years and 5 years. Abbreviation: AdjTherapy: adjuvant therapy;
BCa: bladder cancer; HG: high grade; LG: low grade; LMR: lymphocyte-to-monocyte ratio; LVI:
lymphovascular invasion; Nstage: pathologic lymph node stage; OS: overall survival; PathoGrade:
pathologic grade; RC: radical cystectomy; Tstage: pathologic tumor stage.
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Figure 3

In time-dependent ROC, the AUC of nomogram for OS were all signi�cantly superior to TNM-Model and
BCRC-Model at 1, 3 and 5 years after RC in BCa patients. B. In DCA, the nomogram appears to confer an
advantage in predicting OS at 1, 3 and 5 years after RC. Abbreviation: AUC: area under curve; BCa: bladder
cancer; BCRC: Bladder Cancer Research Consortium; DCA: decision curve analysis; OS: overall survival;
RC: radical cystectomy; ROC: receiver operating characteristic curve.
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Figure 4

Nomogram predicting CSS at 1, 3 and 5 years after RC in BCa patients. B. The calibration curve for
predicting patient survival at 1 year, 3 years and 5 years. Abbreviation: AdjTherapy: adjuvant therapy;
BCa: bladder cancer; HG: high grade; LG: low grade; LMR: lymphocyte-to-monocyte ratio; LVI:
lymphovascular invasion; Nstage: pathologic lymph node stage; CSS: cancer-speci�c survival;
PathoGrade: pathologic grade; RC: radical cystectomy; Tstage: pathologic tumor stage.
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Figure 5

A. In time-dependent ROC, the AUC of nomogram for CSS were all signi�cantly superior to TNM-Model
and BCRC-Model at 1, 3 and 5 years after RC in BCa patients. B. In DCA, the nomogram appears to confer
an advantage in predicting CSS at 1, 3 and 5 years after RC. Abbreviation: AUC: area under curve; BCa:
bladder cancer; BCRC: Bladder Cancer Research Consortium; DCA: decision curve analysis; CSS: cancer-
speci�c survival; RC: radical cystectomy; ROC: receiver operating characteristic curve.


