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Systemic immune-inflammation index predicts prognosis of
bladder cancer patients after radical cystectomy
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Background: The systemic immune-inflammation index (SII) has been used as a prognostic marker for
several cancer types, but there is no in-depth study in bladder cancer. This study evaluated the potential
utility of the SII as a prognostic factor in patients with bladder cancer after radical cystectomy.

Methods: A retrospective analysis of 209 patients with bladder cancer who had undergone radical
cystectomy and were randomized into primary (N=139) and validation (N=70) cohorts was conducted. The
overall survival (OS) was calculated using the Kaplan-Meier survival curves. The prognostic value of the SIT
in primary and validation cohorts were analyzed by using the Cox regression model. A SII-based nomogram
for bladder cancer was produced in R software.

Results: A high SII (>507) was associated with poor prognosis in bladder cancer patients. Univariate
and multivariate analyses revealed that the SII was an independent predictor for OS. The SII emerged
as an independent prognostic factor that provided more accurate prognostic prediction than neutrophil-
lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), and C-reactive protein/albumin ratio (CAR),
in the primary and validation cohorts. The nomogram had better accuracy and discrimination than tumor,
lymph node, metastasis (TNM) classification. The concordance index values of nomogram were 0.82 for the
primary cohort and 0.784 for the validation cohort.

Conclusions: The SII can serve as an independent predictor of OS in patients who have undergone radical
cystectomy for bladder cancer, and was found to be a better predictor of prognosis than NLR, PLR, and
CAR. The nomogram is a reliable model for predicting postoperative OS of patients after radical cystectomy.
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Introduction of male cancer mortality (1), and the first most prevalent

Bladder cancer is the most common malignancy of the urinary system malignancy among Chinese men (2). Most

_ i e . . ) P
urinary system and a serious threat to human health. cases (70-75%) are diagnosed during a non-muscle-invasive

Globally, it is the fourth and eleventh most common bladder cancer (NMIBC) stage, which is treated mainly by
primary cancer among men and women, respectively. transurethral resection of bladder tumor (TURBT) followed
Bladder cancer represents the eighth most prevalent cause by intravesical instillation chemotherapy, intravesical
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bacillus Calmette-Guérin (BCG) immunotherapy or
combination therapy (3).

Approximately 50-70% of patients with NMIBC will
recur within 5 years. In addition, 10-15% of NMIBC
patients progress to muscle invasive bladder cancer
(MIBC). MIBC, which is present in about a quarter of new
bladder cancer patients, has a 5-year tumor-specific overall
survival (OS) rate of only about 50% (4). High-grade T'1
bladder cancer is more likely to progress from NMIBC
to MIBC (5). The most effective treatment for MIBC is
radical cystectomy (6). Although the bladder is completely
removed in radical cystectomy, patients still face a serious
risk of cancer recurrence (7). Moreover, there are currently
no reliable biomarkers to predict the prognosis of bladder
cancer patients with MIBC.

The identification and evaluation of biomarkers are
essential for patient risk stratification, treatment planning,
and long-term bladder cancer outcomes. In recent years,
researchers have found that immune response cells
(neutrophils, monocytes, and lymphocytes) and platelets
and their associated signaling pathways are important
components of the tumor microenvironment and can
influence tumor progression and metastasis (8). During
inflammatory responses, levels of neutrophils, platelets,
and acute phase proteins, such as C-reactive protein and
albumin, are altered, providing a several easily measured
parameters. Many of these inflammatory factors represent
potential biomarkers of cancer prognosis. In particular, the
inflammatory cell markers neutrophil-lymphocyte ratio
(NLR), platelet-lymphocyte ratio (PLR), and C-reactive
protein/albumin ratio (CAR) have been used to evaluate
cancer recurrence and survival (9-11). The systemic
immune-inflammation index (SII), which is based on
peripheral lymphocyte, neutrophil, and platelet counts, has
come into use recently as an assessment of the preoperative
balance of inflammatory factors and immune status, to
enable better predictions of prognosis.

Although the prognostic value of the SII has been
confirmed for gastric cancer, colorectal cancer, esophageal
cancer, and other tumors (12-14), its value for bladder
cancer prognostication has not been established. Therefore,
the aim of this study was to explore the clinical significance
of the SII as a predictor of OS in patients treated for
bladder cancer with radical cystectomy.

Methods

The case files of 240 patients who underwent radical
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cystectomy at the Shanghai Tenth People’s Hospital
(Shanghai, China) from January 2005 to February 2019
were collected retrospectively. The inclusion criteria were
as follows: (I) histopathological diagnosis of bladder cancer
after TURBT, including MIBC and high-grade T'1 bladder
cancer; (II) complete pathology, laboratory, and follow-
up data. Patients receiving neoadjuvant chemotherapy and
patients with an active infection or inflammatory disease
within 1 month preoperatively were excluded. Thirty-one
patients were lost to follow-up, so a total of 209 patients
were ultimately eligible for and included in the study and
randomized into a primary cohort (N=139) and validation
cohort (N=70).

The following demographic, clinical, and pathology
data were collected from patient medical records: age,
gender, body mass index (BMI), tumor size, tumor history,
laboratory test results, (neutrophil count, lymphocyte
count, C-reactive protein), computed tomography imaging
findings, and surgery method used. Pathologists assessed
the tumor grade and stage according to the 2004 WHO
classification system and tumor, lymph node, metastasis
(TNM) rubric. SII was calculated as platelet count x
neutrophil count/lymphocyte count. CAR, NLR, and PLR
were calculated as C-reactive protein/albumin, neutrophil
number/lymphocyte number, and platelet count/lymphocyte
count, respectively.

The patients were followed up by two experienced non-
surgeon physician assistants. Cystoscopy and urine cytology
were performed every 3 months within 2 years after
surgery, every 6 months for the next 3 years, and then once
a year. Abdominal computed tomography examinations
were performed every 6 months after surgery for 2 years,
and then once a year. All results were obtained through
outpatient or telephone interviews. The period from the
time of surgery to the last follow-up (February 1%, 2019) or
the patient’s death was recorded as the OS time period.

The study was in line with the Helsinki Declaration and
approved by the Ethics Committee of the Tenth People’s
Hospital of Shanghai (SHSY-IEC-4.1/19-120/01). All
participants provided written informed consent before
registration.

Statistical analysis

SPSS v24.0 (SPSS Inc., Chicago, IL, USA) was used for all
statistical analyses. Median and interquartile range values
were used to evaluate continuous variables; frequency
and scale were used to evaluate categorical variables. Chi-

Ann Transl Med 2019;7(18):431 | http://dx.doi.org/10.21037/atm.2019.09.02



Annals of Translational Medicine, Vol 7, No 18 September 2019

square test is used to analyze categorical variables. The
optimal cut-off values for the SII, CAR, NLR, and PLR
were obtained with X-tile software (https://x-tile.software.
informer.com/). Kaplan-Meier curves and log-rank tests
were used to predict OS in relation to SII, CAR, NLR
and PLR. Receiver operating characteristic (ROC) curves
were generated and areas under the curves (AUCs) were
determined. Univariate and multivariate Cox regression
analyses were performed to calculate corresponding hazard
ratios (HRs) and 95% confidence interval (CI). Nomograms
and calibration curves were created in R software
(http://www.R-project.org). P values <0.05 were considered
statistically significant.

Results
Clinicopatbological features of the patients

In the primary cohort, there were 121 males and 18 females
with a median age of 67 years (range, 29-87 years). Regarding
TNM staging, there were 59 cases graded as Tis-T1,
32 cases graded as T2, 22 cases graded as T3, and 26 cases
graded as T4. Forty-five patients died during follow-up. In
the validation cohort, there were 61 males and 9 females
with a median age of 66 years (range, 37-87 years). There
were 23 cases graded as Tis-T1, 19 cases graded as T2,
17 cases graded as T3, and 11 cases graded as T4. Twenty-
six patients died during follow-up. Other clinicopathological
parameters of the patients are summarized in 7able 1. At the
same time, there is no statistical difference between the two
cohorts.

Association of inflammmatory biomarkers with
clinicopathological features

Optimal cutoff values for systemic inflammatory indexes
determined in X-tile were as follows: SII (SII <507, SII
>507), CAR (CAR <0.2, CAR >0.2), NLR (NLR <2.3,
NLR >2.3), and PLR (PLR <132.5, PLR >132.5) (Figure I).
Correlation values between systemic inflammatory indexes
and clinicopathological features are shown in 7able 2. In the
primary cohort, we found that high SII levels were related
to a larger tumor size, more advanced T stage, and poor
lymph node status. These associations were replicated in the
verification cohort. SII values correlated strongly with the
NLR, PLR, and CAR inflammatory indexes in both cohorts
(Table 2).

Stratified Kaplan-Meier OS curves showed that patients
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in the primary cohort with SII values <507 had a longer
OS than those with greater SII values (Figure 2A); at the
same time, we divided the patients into <T2NOMO, and
>T2NOMO in the primary and validation cohort. We can
see that the prognosis roles of SII seems to be greater in the
>T2NOMO group; while, in the <T2NOMO group, because
the survival time of the T1 stage patients is longer, the role
of SII in evaluating prognosis is not as good as that of the
>T2NOMO group (Figure S1). Similar results were obtained
for CAR, NLR, and PLR (Figure 2B,C,D). ROC curve
analysis showed that the AUC for the SII was larger than
those for CAR, NLR, and PLR (Figure 2E); similar results
were obtained in the validation cohort (Figure 3). Hence,
SII appeared to be a better predictor of OS than the other
inflammatory indexes analyzed.

Univariate and multivariate analyses of OS

Univariate analysis indicated that the SII, NLR, PLR, CAR,
T stage, lymph node status, metastasis status, tumor size,
tumor margin ,and vessel invasion were significantly related
to OS in the primary cohort (P<0.05), whereas gender, age,
BMI, and surgical method had no significant influence on
prognosis (1able 3). Multivariate analysis further indicated
that SII, CAR, T stage, lymph node status, tumor size, and
tumor margin were independent predictors of OS in the
primary cohort of patients. In the validation cohort, we
obtained similar results, with the SII, CAR, T stage, tumor
size, and tumor margin being confirmed as independent
prognostic factors.

Development and validation of nomogram models

An OS nomogram based on inflammatory actors and clinical
pathological features was used to predict 3- and 5-year
survival of the primary cohort of bladder cancer patients with
a multivariate Cox regression analysis (Figure 4). Variable
scores were based on the intersection of the vertical line and
point axis associated with each variable, and total risk scores
were summations of each variable score. These total scores
established predictive measures of OS for each patient.
The Harrell’s C-index of the nomogram was 0.82. Analysis
of time-dependent ROC curves for OS revealed that the
AUC for the ROC curve (0.813) of the aforementioned
nomogram was significantly larger than that of TNM stage
(0.775), as shown in Figure 5A,B,C.

When the established nomogram was used to verify OS
in the validation cohort, it was observed that the 3- and
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Table 1 Clinicopathological characteristics of bladder cancer patients by cohort

Characteristics Primary cohort, n (%) Validation cohort, n (%) P value

Age 0.653
<65 59 (42.4) 32 (45.7)
>65 80 (57.6) 38 (54.3)

Sex 0.985
Male 121 (87.1) 61 (87.1)
Female 18 (12.9) 9(12.9)

Surgical type 0.525
Bricker 54 (38.8) 22 (31.4)
Studer 35 (25.2) 18 (25.7)
Cutaneous ureterostomy 50 (36.0) 30 (42.9)

Tumor size 0.729
<3cm 54 (38.8) 23 (32.9)
=3 cm 85 (61.2) 47 (67.1)

T stage 0.375
Tis-T1 59 (42.4) 23 (32.9)
T2 32 (23.1) 19 (27.1)
T3 22 (15.8) 17 (24.3)
T4 26 (18.7) 11.(15,7)

N stage 0.808
NO 117 (84.2) 59 (84.3)
>NO 22 (15.8) 11 (15.7)

M stage 0.2
Mo 132 (95.0) 69 (98.6)
M1 7 (5.0) 1(1.4)

Blood transfusion 0.811
Yes 56 (40.3) 27 (38.6)
No 83 (59.7) 43 (61.4)

Adjuvant chemotherapy 0.708
Yes 33 (23.7) 15 (21.4)
No 106 (76.3) 55 (78.6)

Tumor margin 0.703
Positive 21 (15.1) 12 (17.1)
Negative 118 (84.9) 58 (82.9)

Table 1 (continued)
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Table 1 (continued)

Characteristics Primary cohort, n (%) Validation cohort, n (%) P value
Vessel invasion 0.073
Positive 35 (25.2) 26 (37.1)
Negative 104 (74.8) 44 (62.9)
BMI 0.068
<24 84 (60.4) 33(47.1)
>24 55 (39.6) 37 (52.9)
Diabetes 0.777
Yes 24 (17.3) 11 (15.7)
No 115 (82.7) 59 (84.3)
Cardiovascular disease 0.59
Yes 57 (41.0) 26 (37.1)
No 82 (59.0) 44 (62.9)
BMI, body mass index.
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Figure 1 X-tile analyses of OS based on patient data to determine the optimal cut-off values for SII (A), CAR (B), NLR (C), and PLR (D).
The optimal cut-off values are shown in histograms of the entire cohort. OS, overall survival; SII, systemic immune-inflammation index;

NLR, neutrophil-lymphocyte ratio; PLR, platelet-lymphocyte ratio; CAR, C-reactive protein/albumin ratio.
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Table 2 Correlation of SII with clinicopathologic characteristics by cohort

Primary cohort (N=139) Validation cohort (N=70)
Clinical parameter Sl <507 Sl >507 , SIl<507 Sl >507 .
(N=63) (N=76) X P value (N=30) (N=40) X P value
Sex 0.182 0.669 0.383 0.536
Female 9 9 3 6
Male 54 67 27 34
Age 2.16 0.14 1.228 0.268
<65 31 28 16 16
>65 32 48 14 24
Surgery type 2.013 0.365 5.624 0.06
Bricker 28 26 12 10
Studer 16 19 10 8
Cutaneous ureterostomy 19 31 8 22
Tumor size 8.88 0.03 9.978 0.002
<3 cm 33 21 16 7
=3 cm 30 55 14 33
T stage 8.97 0.03 8.353 0.039
Tis-T1 32 27 9 14
T2 15 17 12 7
T3 10 12 3 14
T4 6 20 6 5
N stage 0 0.98 4.55 0.033
NO 53 64 29 30
>NO 10 12 1 10
M stage 0.018 0.893 1.13 0.228
MO 60 72 30 39
M1 3 4 0 1
NLR 41.81 <0.0001 35 <0.001
<23 45 13 24 4
>2.3 18 63 6 36
PLR 36.1 <0.0001 11.433 0.001
<132.5 52 24 22 13
>132.5 11 52 8 27
CAR 5.42 0.02 6.238 0.013
<0.2 49 45 25 22
>0.2 14 31 5 18

Table 2 (continued)
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Table 2 (continued)
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Primary cohort (N=139)

Validation cohort (N=70)

Clinical parameter Sl <507 Sl >507 , SIl<507 Sl >507 .
(N=63) (N=76) X P value (N=30) (N=40) X P value
Blood transfusion 0.018 0.89 0.045 0.832
Yes 25 31 12 15
No 38 45 18 25
Adjuvant chemotherapy 4.078 0.043 4.419 0.036
Yes 20 13 10 5
No 43 63 20 35
Tumor margin 4.62 0.032 4..057 0.044
Yes 5 16 2 10
No 58 60 28 30
Vessel invasion 0.115 0.735 0.326 0.568
Yes 15 20 10 16
No 48 56 20 24
BMI 2.013 0.156 2.312 0.128
<24 34 50 1 22
>24 29 26 19 18
Diabetes 0.256 0.613 0.02 0.887
Yes 12 12 4 7
No 51 64 26 33
Cardiovascular diseases 0.964 0.326 0.326 0.568
Yes 23 34 10 16
No 40 42 20 24

Sll, systemic immune-inflammation index; NLR, neutrophil-lymphocyte ratio; PLR, platelet-lymphocyte ratio; CAR, C-reactive protein/

albumin ratio; BMI, body mass index.

S-year OS rates predicted by the nomogram were consistent
with actual observations. The C-index of the nomogram
was 0.784 in the validation cohort. The AUC for the
predictive nomogram ROC (0.852) in the validation cohort
was also significantly greater than that for TNM stage
(0.728), as shown in Figure 5D,E,F.

Discussion

The use of inflammation and immune response related
markers have gained attention in recent years as potential
predictors of the prognosis of cancer patients (15,16). The
emergent indicator SII has been shown to be related to

© Annals of Translational Medicine. All rights reserved.

prognosis for several cancers. This study systematically
evaluated the role of SII in the prognosis of patients
undergoing radical cystectomy. In this study, the SII was
confirmed to be associated with tumor size, and tumor
stage, and was found to be an independent prognostic
factor in patients who have undergone radical cystectomy.
The SII exhibited better predictive power than other
existing prognostic indicators based on inflammatory
parameters (i.e., NLR, PLR and CAR). The nomogram
that we constructed based on biomarkers, namely the SII
and clinical pathological parameters, provided accurate
prediction of OS of postoperative bladder cancer patients,
with an accuracy that was significantly higher than that
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Figure 2 Predictive value of the SII (A), CAR (B), NLR (C), and PLR (D) cut-off values in bladder cancer prognosis in the primary cohort; (E)
utility of the SII for predicting bladder cancer prognosis, compared with CAR, NLR, and PLR, as determined by ROC curve comparisons

in the primary cohort. SII, systemic immune-inflammation index; NLR, neutrophil-lymphocyte ratio; PLR, platelet-lymphocyte ratio; CAR,

C-reactive protein/albumin ratio; ROC, receiver operating characteristic; AUC, area under the curve.

obtained with TNM staging. Notwithstanding, we also
noticed that there was no statistically significant difference
between SII and bladder cancer grade, perhaps because
most patients subjected to radical cystectomy in China have
a high-grade pathological diagnosis.

Inflammation responses reflect systemic immune
status and reveal the complexity of impaired immune
surveillance caused by cancer cells (17). Previous studies
have demonstrated associations of inflammation-related

© Annals of Translational Medicine. All rights reserved.

markers with bladder cancer patient prognosis. Notably,
Our group found that preoperative CAR was a significant
predictor of survival in bladder cancer patients after
radical cystectomy (11). Additionally, Cheah and colleagues
established that high CD14 expression in bladder cancer
cells increased recruitment of inflammatory factors,
polarizing monocytes and macrophages to alter their
immunosuppressive characteristics and promote tumor
cell growth (18). In the current study, we confirmed the
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Figure 3 Predictive value of the SII (A), CAR (B), NLR (C), and PLR (D) cut-off values in bladder cancer prognosis in the validation
cohort; (E) utility of the SII for predicting bladder cancer prognosis compared with CAR, NLR, and PLR, as determined by ROC curve

comparisons in the validation cohort. SII, systemic immune-inflammation index; NLR, neutrophil-lymphocyte ratio; PLR, platelet-

lymphocyte ratio; CAR, C-reactive protein/albumin ratio; ROC, receiver operating characteristic; AUC, area under the curve.

association of the SII with bladder cancer as an independent
prognostic predictor

Neutrophils can release inflammatory factors involved
in tumor proliferation and metastasis, such as neutrophil
elastase, matrix metalloproteinase-9, and interleukin-8.
NLR reflects immune responses related to cancer
immunosurveillance, immune-editing, and immune-
subversion (19). More specifically, an increased NLR indicates
an increase in neutrophils, relative to lymphocytes, leading

© Annals of Translational Medicine. All rights reserved.

to the promotion of tumor inflammation and increasing
cancer metastasis and recurrence risks (20). Meanwhile,
neutrophils secrete interleukin-6, vascular endothelial growth
factor, and transforming growth factor beta in the tumor
microenvironment, resulting in an induction of lymphocyte
apoptosis and immunosuppression (21).

Observations indicating that platelets play an important
role in the recruitment of monocytes and granulocytes into
neoplasms (17) suggest that platelet functionality may be
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Table 3 Univariate and multivariate Cox regression analyses for OS in patients with bladder cancer

Univariate analysis

Multivariate analysis

Variables
HR (95% Cl) P value HR (95% Cl) P value
Primary cohort
Sex 1.961 (0.607-6.335) 0.261
Age 1.341 (0.733-2.454) 0.341
Sl 3.753 (1.889-7.458) <0.0001 3.102 (1.277-7.531) 0.012
T stage 2.133 (1.624-2.800) <0.0001 1.896 (1.335-2.691) 0.001
N stage 7.642 (4.034-14.476) 0.001 3.045 (1.333-6.957) 0.008
M stage 2.887 (1.135-7.345) 0.026 3.052 (0.832-11.192) 0.092
Tumor size 2.266 (1.184-4.335) 0.014 3.156 (1.269-7.849) 0.013
Surgical type 1.318 (0.934-1.859) 0.116
Blood transfusion 1.124 (0.618-2.046) 0.702
Adjuvant chemotherapy 1.115 (0.584-2.217) 0.742
Tumor margin 2.472 (1.248-4.897) 0.009 1.385 (1.156-2.951) 0.039
Vessel invasion 2.099 (1.119-3.940) 0.021 1.419 (0.612-3.289) 0.415
CAR 3.666 (2.002-6.712) 0.001 2.298 (1.120-4.716) 0.023
NLR 2.499 (1.265-4.937) 0.008 1.676 (0.290-3.573) 0.363
PLR 1.957 (1.079-3.549) 0.027 1.524 (0.222-2.236) 0.14
BMI 0.758 (0.407-1.410) 0.381
Diabetes 0.869 (0.388-1.947) 0.733
Cardiovascular diseases 0.808 (0.438-1.491) 0.495
Validation cohort
Sex 1.083 (0.324-3.623) 0.897
Age 1.886 (0.827-4.302) 0.132
Sl 6.075 (2.308-15.988) <0.0001 5.400 (1.262-23.113) 0.023
T stage 1.797 (1.283-2.516) 0.001 1.733 (1.078-2.788) 0.023
N stage 2.773 (1.218-6.312) 0.015 1.578 (0.228-2.655) 0.307
M stage 13.293 (1.553-113.789) 0.018 2.629 (0.252-27.412) 0.419
Tumor size 2.444 (1.044-5.717) 0.039 1.137 (0.386-3.346) 0.815
Surgical type 1.312 (0.830-2.075) 0.245
Blood transfusion 1.927 (0.879-4.229) 0.102
Adjuvant chemotherapy 1.538 (1.663-3.566) 0.316
Tumor margin 2.753 (1.08-7.017) 0.034 2.879 (1.073-7.727) 0.036
Vessel invasion 2.907 (1.312-6.439) 0.009 1.386 (0.592-3.249) 0.452
CAR 5.381 (2.543-11.383) 0.001 5.700 (2.438-13.327) 0.001
NLR 2.451 (1.088-5.524) 0.031 1.658 (0.248-3.750) 0.402
PLR 2.405 (1.120-5.164) 0.024 1.287 (0.516-3.209) 0.588
BMI 1.072 (0.523-2.199) 0.85
Diabetes 1.556 (0.635-3.814) 0.334
Cardiovascular diseases 1.169 (0.563-2.427) 0.676

0OS, overall survival; HR, hazard ratio; Cl, confidence interval; Sll, systemic immune-inflammation index; NLR, neutrophil-lymphocyte ratio;

PLR, platelet-lymphocyte ratio; CAR, C-reactive protein/albumin ratio; BMI, body mass index.
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Figure 4 Nomogram developed by integrating multiple immune and inflammation indexes and clinical pathological parameters in patients

with bladder cancer. SII, systemic immune-inflammation index; NLR, neutrophil-lymphocyte ratio; PLR, platelet-lymphocyte ratio; CAR,

C-reactive protein/albumin ratio.

critical for the production of tumor-associated macrophages
and neutrophils (22). Platelets can also stimulate tumor cells
directly, which may promote tumor growth, invasion, and
angiogenesis (23).

Following antigen stimulation, lymphocytes generate
important cellular components of the immune response.
They secrete cytokines (e.g., interferon-y and tumor
necrosis factor-a) that trigger specific immune responses,
thereby controlling tumor growth and improving the
prognosis of cancer patients (24). Low lymphocyte numbers
or function is associated with weakened immune surveillance
and activity (25). The SII is a systemic inflammatory index
based on neutrophil, platelet, and lymphocyte levels that
may be used to monitor bodily immune status.

Recently, nomograms have been used to predict the
probability of outcomes in a variety of cancer patients. Xu
et al. constructed a nomogram to predict the recurrence
of bladder cancer where 71 patients were divided into
training (N=50) and validation cohorts (N=21). Magnetic

© Annals of Translational Medicine. All rights reserved.

resonance imaging (MRI) parameters and clinical risk
factors (tumor stage, operation styles, etc.) were included
in the nomogram. The study showed the bladder cancer
recurrence within 2 years can be predicted using nomogram.
However, this study included only few clinical pathological
parameters (26). In our study, we added inflammation and
immune status as well as more clinical pathological data
for better result. At the same time, we were attentive to the
patient’s OS, with the aim of better personalizing treatment
plans for patients. Interestingly, Riester et 4l. were able to
improve the accuracy of their nomogram by including gene
expression information (27). However, the inclusion of such
data is associated with some increase in cost. Thus, inclusion
of inflammation indicators in the SII has the advantage of
being relatively inexpensive and thus more applicable across
different settings, including in countries with developing
economies, such as China.

Limitations of this research include the study being
a single-center retrospective cohort. Thus, the primary

Ann Transl Med 2019;7(18):431 | http://dx.doi.org/10.21037/atm.2019.09.02
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Figure 5 Time-dependent ROC curves by nomogram and TINM staging in the primary cohort (A); calibration curved for predicting patient

survival at 3 years (B) and 5 years (C) in the primary cohort; time-dependent ROC curves by nomogram and TNM staging in the validation

cohort (D); calibration curves for predicting patient survival at 3 years (E) and 5 years (F) in the validation cohort. ROC, receiver operating

characteristic; TNM, tumor, lymph node, metastasis; AUC, area under the curve.

and validation cohort datasets were from the same center,
which may affect the generalizability of the findings
across diverse populations. Furthermore, the data for this
group of patients may not represent other bladder cancer
patients who refused surgical intervention for various
reasons. In addition, this study was based on a retrospective
analysis that examined the relationship between immune
inflammatory markers and OS. Further work is needed to
examine the relationship of these indicators with tumor
recurrence and tumor-specific survival. Thus, in the future,
we hope to conduct a multicenter and forward-looking

© Annals of Translational Medicine. All rights reserved.

cohort study.

Conclusions

In conclusion, the present data suggest that the SII can be
used as an independent predictor of prognosis in bladder
cancer patients after radical cystectomy. The nomogram
presented here, which is based on inflammatory-immune
factors, can be to guide individualized treatment planning.
The ease of use and low cost of the nomogram make it
appropriate for a great variety of clinical settings, including

Ann Transl Med 2019;7(18):431 | http://dx.doi.org/10.21037/atm.2019.09.02
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in developing countries such as China.
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