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Abstract. Background/Aim: The impact of the controlling
nutritional status (CONUT) score on oncological outcomes
after radical cystectomy (RC) for advanced bladder cancer
(BC) is unknown. Patients and Methods: We retrospectively
evaluated 115 patients who underwent RC for advanced BC
at our department between November 2003 and February
2019. The CONUT score was calculated from serum albumin
levels, total lymphocyte counts, and total cholesterol levels.
Relapse-free survival (RFS), cancer-specific survival (CSS),
and overall survival (OS) after RC were analyzed. Results:
For the CONUT score, the area under curve was 0.651 and
the optimal cut-off value determined using the Youden index
was 3. The high CONUT group had significantly shorter
RFS, CSS, and OS than the low CONUT group. Multivariate
analyses showed that the CONUT score was an independent
prognostic factor of RFS, CSS, and OS. Conclusion: The
CONUT score could be an effective predictor for survival
and tolerability following RC for advanced BC.

Nutritional status can be impaired by cancer-induced chronic
inflammation (1, 2). Accordingly, several systemic
inflammatory or nutritional factors have been identified for
prediction of patient survival (3, 4) and tolerability of surgery
(5, 6) or systemic chemotherapy (7) in various types of
cancer. In this context, the controlling nutritional status
(CONUT) score, which consists of serum albumin levels,
total lymphocyte counts, and total cholesterol levels, has been
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reported to be a useful predictor of survival in gastrointestinal
cancer (8). The CONUT score has also been reported to be
associated with prognosis in other types of cancers including
renal cell carcinoma (9) and lung adenocarcinoma (10). These
findings suggest that the CONUT score may be utilized for
outcome prediction regardless of cancer types.

Bladder cancer (BC) is the second most common urologic
cancer, and 25%-30% of cases present with advanced disease
(11). For these cases, radical cystectomy (RC) is the standard
treatment, but the postoperative prognosis and surgical
complications remain problematic (12, 13). Therefore, effective
predictors for outcome prediction following RC for advanced
BC are needed. Several studies have suggested that nutrition
and inflammatory factors, such as the modified Glasgow
Prognostic Score, sarcopenia, and prognostic nutritional index,
might be useful as predictive factors of prognosis in BC (14-
16). Furthermore, we have previously reported that sarcopenia
and the CONUT score were significantly associated with
survival following radical nephroureterectomy in patients with
upper tract urothelial carcinoma (17, 18).

This study aimed to evaluate the association between the
CONUT score and postoperative outcomes including
survival and tolerability following RC in advanced BC. We
hypothesized that the CONUT score is associated with
oncological outcomes in patients with advanced BC
undergoing RC and can thus be used as an effective
prognostic factor.

Patients and Methods

Study design and patients. This retrospective study was approved
by the internal Ethics Review Board of Tokyo Women’s Medical
University (ID: 5329) and was performed in accordance with the
principles outlined in the Declaration of Helsinki.

The subjects were patients who underwent RC for advanced BC
without distal organ metastases (i.e., cM0) at our department between
November 2003 and February 2019. Of the 171 patients identified, we
excluded 56 patients who had undergone maintenance dialysis (n=14),
who had undergone prior radical nephroureterectomy for upper tract
urothelial carcinoma (n=15), and whose clinical data before and after
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RC were missing (n=27). Finally, 115 patients were evaluated in this
retrospective study. The patients were classified into two groups based
on the cutoff CONUT score determined using the receiver operating
characteristic (ROC) curve and the Youden index (19). The oncological
outcomes including survival after RC and the rate and grade of
postoperative complications were compared between the two groups.
Risk factors for survival were also investigated.

Clinical and laboratory data were extracted from the electronic
database and patients’ medical records. Tumor staging was
according to Union for International Cancer Control TNM
classification (20). The preoperative stage was determined based on
findings from imaging examinations including computed
tomography or magnetic resonance imaging.

Calculation of the CONUT score. The CONUT score was calculated
from the serum albumin levels, total lymphocyte counts, and total
cholesterol levels, as previously described (21) (Table I). We
evaluated the CONUT score using peripheral blood samples
obtained within 1 month before the RC in routine clinical practice.

Evaluation of oncological outcomes. The survival impact of the
CONUT score was evaluated according to relapse-free survival
(RFS), cancer-specific survival (CSS), and overall survival (OS)
after RC. Meanwhile, the impact of the CONUT score on
tolerability to RC was evaluated according to the incidence rate and
grade of postoperative complications and the duration of
postoperative hospitalization after RC. Only postoperative
complications that developed within 3 months after RC were
analyzed, and their grades were also assessed based on the Clavien-
Dindo classification (22).

Neoadjuvant chemotherapy. Neoadjuvant chemotherapy was
considered when there was adequate time to conduct RC or when
an anti-tumor benefit was expected for advanced BC, with careful
consideration of the patients’ comorbidities, performance status, and
willingness to undergo chemotherapy. The regimen generally
consisted of cisplatin-based chemotherapy including 1-4 cycles of
gemcitabine plus cisplatin or carboplatin or 1-2 cycles of
methotrexate, vinblastine, adriamycin, plus cisplatin.

Statistical analysis. Continuous variables were analyzed using the
Mann-Whitney U-test, whereas categorical variables were analyzed
using the y? test. RFS was defined as the time from RC to the first
local recurrence, metastasis to distal organs, or any-cause death.
CSS and OS were defined as the time from RC to cancer-related
death and any-cause death, respectively. All survival outcomes were
calculated using the Kaplan-Meier method and compared using the
log-rank test. To identify risk factors of survival after RC,
multivariate analyses for RFS, CSS, and OS were performed using
the Cox proportional hazards regression models. Risk was expressed
as the hazard ratio (HR) with 95% confidence interval (CI). All
analyses were preformed using the JMP software (version 15; SAS
Institute Inc., Cary, NC, USA), and differences with a p value of
<0.05 were considered statistically significant.

Results

Patients’ characteristics. The ROC analysis for the CONUT
score showed that the area under curve predicting CSS was
0.65 (Figure 1). According to the maximum Youden index
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method, the cut-off of CONUT score was determined at 3.
Based on this cut-off value, 22 patients (19.1%) were
classified into the high CONUT group (i.e., CONUT score
>3), whereas 93 patients (80.9%) were classified into the low
CONUT group (i.e., <3). The specific scores of the
individual factors of the CONUT score of the two groups are
shown in Table II.

The patients’ characteristics are summarized in Table III.
The patients in the high CONUT group were significantly
older (median: 71.9 years vs. 66.9 years, p=0.0306) and had
higher clinical T stage (¢T3 or more vs. cT2 or less: 54.6%
vs.25.8%, p=0.0194). In addition, the clinical N stage tended
to be higher in the high CONUT group (cN1 or more vs. cNO:
22.8% vs. 7.5%, p=0.0513). Meanwhile, there were no
significant differences in sex, smoking history, initial
symptom, tumor grade, lymphovascular invasion (LVI),
presence of hydronephrosis before RC, or rate of neoadjuvant
chemotherapy between the two groups (all, p>0.05).

Survival according to CONUT score. During the follow-up
period [median: 21 (interquartile range: 4-61) months], local
recurrence or distant metastasis was observed in 36 patients
(31.3%), and 23 (20.0%) and 26 (22.6%) patients died of
cancer and any cause, respectively. Compared with the low
CONUT group, the high CONUT group had significantly
lower RFS (57.4% vs. 61.1%, p=0.0292), CSS (48.1% vs.
78.7%, p=0.0011), and OS (55.0% vs. 74.6%, p=0.0210) at
5 years after RC (Figure 2).

Risk factors for survival. Univariate analyses for RFS, CSS,
and OS showed that hydronephrosis, pT stage, pN stage,
presence of LVI, and the CONUT score were significant
factors (all, p<0.05) (Table IV). Multivariate analyses of
these factors further showed that the CONUT score was an
independent factor for RFS (HR=3.55, 95%CI=1.41-8.50,
p=0.0083), CSS (HR=6.01, 95%CI1=2.23-16.0, p=0.0006),
and OS (HR=3.83, 95%CI=1.44-9.56, p=0.0085) (Table V).
In addition, pT stage was also an independent factor for
RFS (HR=2.93, 95%CI=1.27-7.16, p=0.0114), CSS
(HR=4.34, 95%CI=1.41-15.6, p=0.0094), and OS
(HR=3.21, 95%CI=1.18-9.89, p=0.0216), and pN stage was
an independent factor for CSS (HR=2.70, 95%CI=0.97-6.90,
p=0.0566).

Complications according to the CONUT score. In total, 11
(50.0%) and 56 patients (60.2%) experienced any-grade
postoperative complications in the high and low CONUT
groups, respectively (Table VI). In addition, 3 and 17
patients experienced Grade =III complications in the high
and low CONUT groups, respectively (Table VI). There were
no significant between-group differences in the rate of any-
grade (p=0.4724) and Grade =III (p=0.7607) complications.
Grade IV or V complications did not occur. Meanwhile, the
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Table 1. Calculation of the CONUT score.

Parameter None Light Moderate Severe

Serum albumin, g/dl >3.50 3.00-3.49 2.50-2.99 <2.50
Score 0 2 4 6

Total lymphocyte >1,600 1,200-1,599 800-1,199 <800
count, /mm3
Score 0 1 2 3
Total cholesterol, >180 140-179 100-139 <100
mg/dl
Score 0 1 2 3
CONUT: Controlling nutritional status.
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Figure 1. ROC curve for CONUT score. ROC curve predicted cancer-
specific survival according to a preoperative CONUT score. According
to the maximum Youden index method, the cut-off of CONUT score was
determined at 3 (AUC=0.65). ROC: Receiver operating characteristic;
CONUT: controlling nutritional status;, AUC: area under the curve.

duration of hospitalization after RC was significantly longer
in the high CONUT group than that in the low CONUT
group (median: 36.0 days vs. 28.4 days, p=0.0458; Table VI).

Discussion

This study revealed that RFS, CSS, and OS following RC
for advanced BC were significantly shorter in patients with
high CONUT score than in those with low CONUT score.
Multivariate analysis further showed that the CONUT score
was an independent factor for these survival outcomes.
Moreover, a high CONUT score was significantly associated
with a longer duration of postoperative hospitalization.

Table II. Number of patients according to the components of the
CONUT score.

Variable High CONUT (n=22) Low CONUT (n=93)

CONUT score

0 0 34 (36.6%)

1 0 33 (35.5%)

2 0 26 (28.0%)

3 11 (50.0%) 0

4 3 (13.6%) 0

5 2 (9.1%) 0

6 2 (9.1%) 0

7 2 (9.1%) 0

8 1 (4.5%) 0

9 1 (4.5%) 0
Albumin score

0 10 (45.5%) 92 (98.9%)

2 4 (18.2%) 1 (1.1%)

4 6 (27.3%) 0

6 2 (9.1%) 0
Total lymphocyte score

0 3 (13.6%) 45 (48.4%)

1 10 (45.5%) 32 (34.4%)

2 8 (36.7%) 16 (17.2%)

3 1 (4.5%) 0
Total cholesterol score

0 3 (13.6%) 74 (79.6%)

1 11 (50.0%) 19 (20.4%)

2 8 (36.7%) 0

3 0 0

CONUT: Controlling nutritional status.

These findings suggested that the CONUT score was
significantly associated with oncological outcomes
including survival and tolerability of advanced BC patients
undergoing RC.

The association between the CONUT score and prognosis
in urological cancers has been previously investigated. In
renal cell carcinoma, the CONUT score was significantly
associated with survival, and this prognostic impact was
superior to other nutritional factors such as the Prognostic
Nutritional Index (23). The CONUT score was also an
independent prognostic factor in prostate cancer with
oligometastasis (24). Further, the CONUT score has recently
been reported to have a prognostic impact in urothelial
carcinoma. Specifically, the CONUT score was associated
with PFS and OS in advanced urothelial carcinoma including
BC patients who underwent multimodal treatment including
surgery, platinum-based systemic chemotherapy, and
radiation therapy (25). However, in that study, only 56% of
the overall cohort had advanced BC. In contrast, we
evaluated an exclusive cohort of advanced BC and found that
the CONUT score has a prognostic impact in advanced BC.

In the past, it has also been reported that postoperative
pancreatic fistula, one of the complications after
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Table III. Patient characteristics according to the CONUT score.

Variable High CONUT Low CONUT p-Value
(n=22) (n=93)
Age, y (continuous 71.9+9.21 66.9+9.59  0.0306
variable)
Age, y (categorical 13 (59.1%) 41 (44.1%)  0.2400
classification) =70
(ref. <70)
Gender
Male (ref. female) 15 (68.2%) 72 (77.4%) 04104
Smoking
With (ref. without) 6 (27.3%) 42 (452%) 0.2573
Initial symptom 0.7581*
Gloss hematuria 15 (68.2%) 52 (55.9%)
Dysuria 2 (9.1%) 16 (17.2%)
No symptom 4 (17.4%) 10 (10.8%)
Others 1(9.1%) 15 (16.1%)
cT stage 0.0194%%*
cTa/cTis 0 11 (11.8%)
cTl 4 (17.4%) 14 (15.1%)
cT2 7 (30.4%) 44 (47.3%)
cT3 7 (30.4%) 9 (9.7%)
cT4 5(21.7%) 10 (10.8%)
cN stage 0.0513%**
cNO 17 (77.3%) 86 (92.5%)
cN1 3 (13.6%) 3 (32%)
cN2 1 (4.5%) 4 (4.3%)
cN3 1 (4.5%) 0
Tumor grade
High (ref. low) 16 (72.7%) 80 (86.0%)  0.1835
LVI
With (ref. without) 12 (54.5%) 42 (452%) 0.4816
Number of tumors
Multiple (ref. single) 15 (68.2%) 51 (543%) 0.3391
Hydronephrosis
With (ref. without) 6 (27.3%) 26 (28.0%)  0.9486
Neo-adjuvant chemotherapy
With (ref. without) 11 (50.0%) 41 (44.1%) 0.6412
Urinary diversion 0.1546

Tleal conduit
Neo bladder
Others

10 (45.5%)
5 (22.7%)
7 (31.8%)

46 (49.5%)
35 (37.6%)
9 (9.7%)

CONUT: Controlling nutritional status; CI: confidence interval; LVI:
lymphovascular invasion. *There is no significant difference between
with or without any symptom (“Others” included to group with
symptom). The p-value was calculated by comparing these two groups
using Fisher’s two-sided test. **The patients in the high CONUT group
had higher clinical T stage. The p-value was determined using Fisher’s
two-sided test in the comparison between the two groups (¢T3 or more
vs. ¢T2 or less). ***The p-value was the value derived from the
comparison between cNO and ¢cN1 or more.

pancreaticoduodenectomy for pancreatic cancer, occurred
more frequently in patients with poor nutritional status (26).
Interestingly, in the present study, although we did not find
any difference in the rate or grade of complications
according to the CONUT score, the duration of
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Figure 2. Relapse-free survival, cancer-specific survival, and overall
survival according to the CONUT score. Kaplan-Meier curves for (a)
relapse-free survival, (b) cancer-specific survival, and (c) overall
survival following radical cystectomy for advanced bladder cancer
according to the CONUT score. CONUT: Controlling nutritional status.

postoperative hospitalization was longer in the high
CONUT group. This might suggest that there is a delay of
recovery of the general condition from invasive surgery
among patients with low nutritional status irrespective of
complication development. To the best of our knowledge,
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Table IV. Univariate analysis for risk factors for RFS, CSS and OS after radical cystectomy for advanced bladder cancer.

Variable RFS p-Value CSS p-Value (0N p-Value
HR (95%CI) HR (95%CI) HR (95%CI)

Gender

Male (ref. female) 1.09 (0.52-2.57) 0.8304 1.45 (0.54-5.01) 0.4823 1.27 (0.52-3.81) 0.6211
Age, years

>70 (ref. <70) 1.13 (0.57-2.20) 0.7186 1.62 (0.71-3.81) 0.2492 1.97 (0.90-4.50) 0.0886
Smoking

With (ref. without) 0.74 (0.37-1.44) 0.3708 0.72 (0.30-1.63) 0.4309 0.82 (0.37-1.78) 0.6186
Symptom

With (ref. without) 1.22 (0.49-2.64) 0.6428 0.57 (0.24-1.58) 0.2607 0.67 (0.29-1.86) 0.4230
Number of tumors

Multiple (ref. single) 0.67 (0.34-1.32) 0.2442 0.60 (0.26-1.38) 0.2251 0.78 (0.36-1.71) 0.5219
Hydronephrosis

With (ref. without) 2.48 (1.23-4.86) 0.0125 3.44 (1.49-791) 0.0046 3.85 (1.76-8.46) 0.0010
Neo-adjuvant chemotherapy

With (ref. without) 0.54 (0.26-1.09) 0.0856 0.54 (0.16-1.09) 0.0776 0.39 (0.14-0.91) 0.0294
pT Stage

>pT3 (ref. <pT2) 2.80 (1.42-5-84) 0.0029 4.08 (1.69-11.3) 0.0014 391 (1.71-10.0) 0.0010
pN Stage

=pN1 (ref. NO) 2.56 (1.13-5.31) 0.0260 3.21(1.22-7.59) 0.0198 2.63 (1.02-6.04) 0.0454
LVI

With (ref. without) 2.27 (1.16-4.57) 0.0169 4.11 (1.70-11.4) 0.0014 391 (1.71-10.0) 0.0010
CONUT score

>3 (ref. <3) 2.27 (1.00-4.69) 0.0354 3.71 (1.54-8.49) 0.0046 2.58 (1.06-5.78) 0.0385
RFS: Relapse-free survival; CSS: cancer-specific survival; OS: overall survival; HR: hazard ratio; CI: confidence interval; LVI: lymphovascular
invasion; CONUT: controlling nutritional status.
Table V. Multivariate analysis for risk factors for RFS, CSS, and OS after radical cystectomy for advanced bladder cancer.
Variable RFS p-Value CSS p-Value (O] p-Value

HR (95%CTI) HR (95%CI) HR (95%CI)

CONUT score

>3 (ref. <3) 3.55 (1.41-8.50) 0.0083 6.01 (2.23-16.0) 0.0006 3.83 (1.44-9.56) 0.0085
pT Stage

>pT3 (ref. <pT2) 2.93 (1.27-7.16) 0.0114 4.34 (1.41-15.6) 0.0094 3.21(1.18-9.89) 0.0216
pN Stage

>pN1 (ref. NO) 2.17 (0.92-4.67) 0.0733 2.70 (0.97-6.90) 0.0566 2.41 (0.89-5.93) 0.0811
Neo-adjuvant chemotherapy

With (ref. without) 0.53 (0.23-1.14) 0.1050 0.47 (0.15-1.29) 0.1482 0.41 (0.14-1.08) 0.0729
LVI

With (ref. without) 1.17 (0.55-2.56) 0.6799 1.76 (0.65-5.36) 0.2715 1.80 (0.71-5.04) 0.2194

RFS: Relapse-free survival; CSS: cancer-specific survival; OS: overall survival; HR: hazard ratio; CI: confidence interval; LVI: lymphovascular

invasion; CONUT: controlling nutritional status.

this was the first study indicating the possibility of CONUT
score as a predictive factor of tolerability for invasive
surgery in urologic cancers.

The CONUT score is determined based on the serum
albumin concentration, total lymphocyte count, and total
cholesterol concentration. The serum albumin level is a major
component of serum total protein and reflects nutrition and
inflammation status (27). Lymphocytes generally inhibit or
attenuate cancer cell growth and migration and promote the

apoptosis of cancer cells (28). As for cholesterol, its role in
cancer development, invasiveness, or aggressiveness remains
unclear. However, serum cholesterol levels have been reported
as a predictive or prognostic factor in cancer (29-31).
Moreover, altered levels and mutations of genes involved in
the cholesterol homeostasis pathways have been identified in
cancer cells (32). These include increases in gene copy
numbers, up-regulation of cholesterol synthesis gene
expression, enhanced cholesterol import by low-density
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Table VI. Perioperative outcomes according to CONUT score.

Variable High CONUT Low CONUT p-Value
(n=22) (n=93)
Complications
Incidence (all Grade) 11 (50.0%) 56* (60.2%) 0.4724
Incidence (Grade =III) 3 (13.6%) 17 (18.3%) 0.7607
Grade |
Wound infection 1 (4.5%) 6 (6.5%)
Dehiscence 0 5(5.4%)
Tleus 2 (9.1%) 6 (6.5%)
Catheter infection 0 1(1.1%)
Urinary retention 0 1 (1.1%)
Anastomosis failure 0 3 (3.2%)
Radial nerve palsy 0 1(1.1%)
Grade 11
Wound infection 1 (4.5%) 5(5.4%)
Dehiscence 1 (4.5%) 2 (2.2%)
Tleus 0 2 (2.2%)
Pyelonephritis 1 (4.5%) 10 (10.8%)
Pelvic abscess 2 (9.1%) 2 (2.2%)
Thrombosis 0 1 (1.1%)
Lymph node abscess 0 1(1.1%)
Grade Illa
Wound infection 0 2 (2.2%)
Dehiscence 0 1(1.1%)
Ileus 1 (4.5%) 3 (3.2%)
Lymphatic fistula 0 1 (1.1%)
Hydronephrosis 0 1(1.1%)
Stenosis of anastomosis 0 2 (2.2%)
Anastomosis failure 0 1 (1.1%)
Grade IIIb
Ileus 0 1(1.1%)
Pelvic abscess 1 (4.5%) 0
Rectal injury 0 1(1.1%)
Genital necrosis 0 1(1.1%)
Cystorectal fistula 1(4.5%) 0
Intestinal perforation 0 1(1.1%)
Leak of neobladder 0 1(1.1%)
Obturator nerve injury 0 1 (1.1%)
Number of days hospitalized-
after surgery 36.0£20.4 28.4+18.6 0.0458

CONUT: Controlling nutritional status. *Cases that resulted in multiple
complications were counted as one.

lipoprotein receptors, and decreased transport of cholesterol,
which promote increased cellular cholesterol levels to aid
cancer cell proliferation (33).

This study has several limitations. First, because this study
was retrospectively conducted using a small sample size in a
single center, the findings were affected by unavoidable bias.
Therefore, external validations with a large sample size in
multiple institutions are warranted to confirm our findings.
Second, because the CONUT score was calculated at the time
of post neoadjuvant chemotherapy, the patients’ nutritional
status was expected to be affected to some extent. Further
studies are needed to validate our findings.
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Conclusion

The CONUT score was significantly associated with
oncological outcomes including survival and tolerability
following RC in advanced BC. Further, a higher CONUT
score was associated with a longer duration of postoperative
hospitalization. Considering that the CONUT score can be
easily assessed using blood samples obtained in daily clinical
practice, it can be a less invasive and effective predictor.
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