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Abstract

Objective: We investigated the clinical value of the Controlling Nutritional Status score in evaluating the prognosis of patients
with non-muscle invasive bladder cancer.

Methods: We conducted a retrospective analysis of the clinical data of 88 patients with non-muscle invasive bladder cancer who
underwent transurethral resection of bladder tumor or partial cystectomy between January 201 | and May 2015 in a single center.
The patients were divided into groups base on high (>1) and low (<) Controlling Nutritional Status score.

Results: Clinical and demographic data of the patient groups were analyzed using the Kaplan-Meier method and log-rank test to
generate survival curves. Univariate and multivariate analyses were conducted using the Cox proportional hazard model. Among
the participants, the male-to-female ratio was 70:18 and median age was 64.5 years (range, 25-84 years). The numbers of patients
with Controlling Nutritional Status score of 0, I, 2, 3, 4, 5, and 6 were 26 (29.55%), 21 (23.86%), 20 (22.73%), 12 (13.64%),
5(5.68%), | (1.14%), and 3 (3.41%), respectively. The 5-year recurrence rate was 29 out of 88 patients (32.95%). The recurrence-
free survival of the high-score group was significantly lower than that of the low-score group (P < 0.001). On univariate analysis,
age, smoking history, Controlling Nutritional Status score, depth of tumor invasion, pathological grade, and tumor diameter were
related to the prognosis of patients with non-muscle invasive bladder cancer. On multivariate analysis, the Controlling Nutritional
Status score (hazard ratio, 4.938; 95% confidence interval, 1.392-17.525; P = 0.013) was an independent factor affecting the
recurrence-free survival of patients with non-muscle-invasive bladder cancer.

Conclusion: Therefore, the Controlling Nutritional Status score could be a simple, cost-effective, and reliable predictor of
prognoses among of patients with non-muscle-invasive bladder cancer.
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Introduction

Bladder cancer is one of the most common malignant tumors in
urology, approximately 75% of which comprise non-muscle
invasive bladder cancer (NMIBC).! The classic surgical treat-
ment for NMIBC is transurethral resection of bladder tumor
(TURBT), however, the 5-year recurrence rate of NMIBC is
high (30% ~ 80%).> Nearly 40% of the patients with recurrent
bladder cancer develop muscle invasive bladder cancer, which
requires a radical cystectomy (RC), which seriously affects the
quality of life.®> The prognosis of NMIBC is closely related to
tumor grade, tumor stage, tumor size, tumor number, tumor
recurrence time and frequency, and whether in situ carcinoma.
The pathological grade and stage of the tumor are the most
important factors affecting the prognosis factor. However, the
prognosis of patients with NMIBC is still varies substantially.
Therefore, it is necessary to find effective and accurate clinical
indicators for evaluating the prognosis and guiding treatment.
Recent studies have shown that tumor cell proliferation, inva-
sion, metastasis, and angiogenesis are all affected by inflam-
mation.* Moreover, the prognosis of patients with malignancies
is strongly associated with general nutritional status and
immune- inflammatory response.”*°

The Controlling Nutritional Status (CONUT) score is a new
index used to evaluate the preoperative nutritional status of
patients in recent years.’ It is calculated based on serum albu-
min level, peripheral blood lymphocyte count and cholesterol
level. The CONUT score is simple to use and the cost-effective.
In recent years, many reports have indicated that the CONUT
score is a new prediction index of the prognosis of patients with
malignancies, and it has been proven to be associated with the
prognosis of patients with lung cancer, colorectal cancer, liver
cancer and gastric cancer. Miyake et al studied the impact of
nutritional indicators including the CONUT score on the prog-
nosis of patients who underwent radical cystectomy (RC).
However, to the best of our knowledge, no studies have yet
investigated the relationship between the CONUT score and
prognosis of NMIBC underwent bladder-preserving surgery.
This study aimed to analyze the clinical data of NMIBC
patients to explore the clinical value of the preoperative
CONUT score in the prognostic assessment of NMIBC.

Materials and Methods

Materials of Patients

We conducted a retrospective analysis of 88 patients diagnosed
with NMIBC for the first time through TURBT or partial
cystectomy between January 2011 and May 2015 in Xiaoshan
Hospital of Zhejiang Province. All postoperative pathological
diagnoses were NMIBC and complete the clinical follow-up
information was present for all patients. The main exclusion
criteria were as follows: (1) preoperative infections that affect
blood routine results, and patients with a history of other
tumors, autoimmune diseases, and hematological diseases;
(2) patients with chronic obstructive pulmonary disease, heart
failure, liver insufficiency, renal failure, etc. The latter will

Table I. Assessment of Undernutrition Status by the CONUT Score.

Undernutrition degree None Light Moderate Severe

Serum albumin (g/dL) >35 30-349  25-29 <29

Score 0 2 4 6

Total lymphocyte >1600 1200-1599 800-1199 <800
count (/mm3)

Score 0 | 2 3
Total cholesterol (mg/dL) >180 140-179 100-139 <100
Score 0 | 2 3

affect the prognosis of surgery; (3) those who received radio-
therapy and chemotherapy before surgery; (4) those who were
treated with antibiotics, immunosuppressants, and glucocorti-
coids during the perioperative period.

Methods

Preoperative lymphocyte count, albumin levels, and choles-
terol levels were collected, and the CONUT score was calcu-
lated (Table 1). The CONUT score was calculated using
peripheral blood lymphocyte count, serum albumin levels and
cholesterol levels (Table 1).

Simultaneously, we collected general data, such as age,
gender, body mass index (BMI), tumor diameter (diameters
of multiple tumors were added together), infiltration depth and
pathological grades and other clinical and pathological indica-
tors for each group of patients. Due to the small number of
deaths from NMIBC, we use recurrence-free survival (RFS) as
the endpoint and followed patients until tumor recurrence or
death. If there was no recurrence or death, the final follow-up
was estimated to 5 years after the operation, and the data at the
end of the follow-up was included in the statistical analysis.

Statistical Method

The optimal cut-off value of the CONUT score was acquired
using X-tile software v3.6.1 (Yale University).” SPSS 23.0 was
used for all statistical analyses. Normally distributed data was
analyzed using the t test, and the count data comparisons were
analyzed using the % test. The Kaplan-Meier method and log-
rank test were used for survival analysis, and survival curves
were drawn at the same time. The Cox proportional hazard
model was used for univariate and multivariate analyses.
In order to determine the independent risk factors affecting
RFS of patients with NMIBC, all important variables in uni-
variate analysis were included in the multivariate analysis. P <
0.05 was considered statistically significant.

Results

Clinicopathologic Characteristics of Patients

A total of 88 patients were enrolled (Table 2), with a male to
female ratio of 70:18 and a median age of 64.5 years (range,
25-84 years). There were 54 patients with BMI <24 (61.36%)
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and 34 patients with BMI >24 (38.64%). Forty-eight patients
had a history of smoking. There were 64 patients with stage Ta
cancer (72.73%), 24 patients with stage T1 cancer (27.27%).
There were 53 patients with low grade cancer (60.23%), 35

Table 2. Clinicopathologic Characteristics of Patients.

Value or number of patients

Factors (n = 88)
Age (years)

Median 64.5

Range 25-84
Gender

Male 70 (79.55%)

Female 18 (20.45%)
BMI

<24 54 (61.36%)

>24 34 (38.64%)
Smoking history 48 (54.55%)
T Stage

Ta 64 (72.73%)

TI 24 (27.27%)

Pathological grade

Low-grade papillary urothelial 53 (60.23%)

carcinoma
High-grade papillary urothelial 35 (39.77%)
carcinoma
Tumor diameter (cm)
<3 55 (62.50%)
>3 33 (37.50%)
CONUT score
0 26 (29.55%)
| 21 (23.86%)
2 20 (22.73%)
3 12 (13.64%)
4 5 (5.68%)
5 I (1.14%)
6 3 (3.41%)

Recurrence rate 29/88 (32.95%)

patients with high grade cancer (39.77%). There were 55
patients (62.50%) with a tumor diameter < 3 cm and 33 patients
(37.50%) with a tumor diameter > 3 cm. The numbers of
patients with CONUT score ranging from 0 to 6 were 26
(29.55%), 21 (23.86%), 20 (22.73%), 12 (13.64%),
5 (5.68%), 1 (1.14%), and 3 (3.41%), respectively. The
5-year recurrence rate was 29 out of 88 patients (32.95%).

The Optimal Cut-off Value of CONUT Score

X-tile software (v3.6.1) was used to determine the cut-off value
of CONUT score as 1 (Figure 1). Accordingly, all patients with
NMIBC were divided into high- (>1) and low- score (<1)
groups.

Correlation Between CONUT Score and Basic Clinical
Data and Pathological Parameters of Patients

When the clinical data and pathological parameters of the study
group were divided into high- and low-score groups according
to the cut-off value of CONUT score of 1, significant differ-
ences were found between the high and low CONUT groups in
term of the depth of invasion, pathological grade, tumor dia-
meter, recurrence rate, peripheral blood lymphocyte count,
serum albumin levels, and cholesterol levels (P < 0.05;
Table 3). There was no significant difference in other clinico-
pathological features between the 2 groups.

Survival Analysis

The Kaplan-Meier curve analysis of the 2 groups is shown in
Figure 2. The RFS in the high-score group was significantly
lower than that in low-score group (P < 0.001).
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Figure |. The optimal cut-off value for CONUT score was determined using X-tile software. The optimal cut-off value highlighted by the black
circles (A) is shown in histograms of the entire cohort (B) and along with the Kaplan-Meier plots (C).
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Analysis of Prognostic Factors

The univariate Cox regression model showed that age, smoking
history, CONUT score, depth of invasion, pathological grade
and tumor diameter were related to the prognosis of NMIBC
patients. Multivariate Cox regression analysis indicated that in
addition to tumor diameter and pathological grade, the CONUT
score (hazard ratio, 4.938; 95% confidence interval, 1.392-
17.525; P = 0.013) was an independent factor influencing the
5-year RFS rate of patients with NMIBC (Table 4).

Table 3. Comparison of Basic Clinical Data Between the 2 Groups.

CONUT score

Discussion

To the best of our knowledge, our study is the first to evaluate
the value of the CONUT score in determining the prognosis of
patients with NMIBC. We compared the CONUT score and
clinicopathological parameters concurrently. We found that in
addition to there being a significant difference (P < 0.05)
between the clinicopathological features of patients with low
and high CONUT scores, there was also a considerable differ-
ence between the recurrence rates of the 2 groups (8.51% vs.
60.98%) (Figure 2). Therefore, CONUT score can help clinical
workers distinguish high-risk patients in timely fashion, lead-
ing to early and reasonable intervention measures after surgery.

Several studies have shown that nutritional status and
immune-inflammatory response are closely related to the prog-
nosis of patients with malignancies.” It is reported that 32% of
cancer patients have a low nutritional status that may be conse-
quent to tumor-related anorexia, inflammation, and metabolic
changes.'® Malnutrition can lead to muscle atrophy and muscle
function damage by impairing the immune function, delaying
activity, damaging cardiopulmonary function, and increasing the
risk of adverse surgical outcomes.''"!?

The CONUT score is designed to evaluate the nutritional status
of patients conveniently and objectively. Serum albumin level is
one such reliable indicator of nutritional status and immune-
inflammatory response that is closely related to the survival rate
of cancer patients.'*'*> The tumor-associated inflammatory
response can produce a large number of inflammatory factors,
such as C-reactive protein and cytokines. These inflammatory
factors can regulate the albumin synthesis.'® In addition, some
studies have reported that hypoalbuminemia is associated with
immune impairment and immune tolerance, which promotes the
proliferation of tumor cells and disease progression.!” Lympho-
cytes, as members of the inflammatory cell family, play a

Group
- "LowCountScore

""HighCountScore

| LowCountScore-
censored

_HighCountScore-

P<20.001 censored

Factors Low (n = 67)  High (n =21) P value
Age (years) 60.55 + 1246 71.19 + 11.81 <0.001
BMI 2323 + 3.05 2224 + 268 0.186
Male 51 19 0.155
Smoking history 31 17 0.005
T Stage
Ta 55 8 <0.001
TI 12 13
Pathological grade
Low-grade 49 4 <0.001
High-grade 18 17
Tumor diameter (cm)
<3 52 3 <0.001
>3 I5 18
Recurrence rate 13/67 16/21 <0.001
Serum albumin (g/dL) 4345 + 3.57 37.58 + 2.91 <0.001
Total lymphocyte count 1.80 + 0.41 1.07 + 0.38 <0.001
(/mm?)
Total cholesterol 177.60 + 20.85 148.80 + 21.15 <0.001
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Figure 2. Kaplan-Meier curve analysis of RFS in the high and low CONUT score groups.
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Table 4. Univariate and Multivariate Analyses of Prognostic Factors.

Univariate analysis

Multivariate analysis

Factors HR 95%Cl P HR 95%Cl P
Age (<65, >65) 2.757 1.254-6.060 0.012 1.133 0.458-2.805 0.787
Gender (male, female) 1.314 0.561-3.076 0.529

BMI (<24, >24) 0.536 0.237-1.211 0.134

Smoking (yes, no) 2.528 [.118-5.741 0.026 2.027 0.840-4.891 0.116
T Stage (Ta, Tl) 3.686 1.772-7.665 <0.001 0.588 0.203-1.703 0.327
Pathological Grade (High, Low) 5.756 2.532-13.084 <0.001 3.423 1.050-11.156 0.041
Size of Tumor (<3cm, >3cm) 6.013 2.649-13.653 <0.001 3.051 1.209-7.701 0.018
CONUT Score (<2, >2) 6.890 3.253-14.592 <0.001 4938 1.392-17.525 0.013

*The bold value indicates that this data is statistically significant in multivariate analysis (P < 0.05).

significant role in the immune response to cancer, as they induce
apoptosis, inhibit tumor growth and metastasis, and mediate cyto-
toxicity. For example, CD4+ T lymphocytes and natural killer
cells are the key inflammatory cells in cellular immunity. In addi-
tion, studies have shown that when comparing patients with low
and high blood lymphocyte counts, the decrease in lymphocyte
count indicates a decline in immune function, an insufficient
immune response to cancer cells, and the formation of a micro-
environment suitable for the proliferation and metastasis of can-
cer cells, leading to worse clinical prognosis.'®'? The difference
between the CONUT score and other prognostic indicators is that
the serum cholesterol level is included in the evaluation system.
Cholesterol, as an important component of cell membrane, is
potentially associated with tumor cell proliferation, metastasis,
and immune response.”>*' Muldoon et al showed that the total
number of lymphocytes, total T lymphocytes, and CD8+ T lym-
phocytes in the circulating blood of tumor patients with hypocho-
lesterolemia were less than those with hypercholesterolemia.?* In
addition, cholesterol is shown to increase the antigen-presenting
function of monocytes, thus accelerating the recognition of tumor
cells by immune cells, and indirectly affecting the immune
response of the tumor microenvironment.>® Therefore, choles-
terol is a powerful prognostic factor that possibly increases the
ability of the CONUT score to evaluate the clinical outcomes of
patients with malignant tumors.

The CONUT score is related to the prognosis of patients with
various cancers. Ishihara et al indicated that the preoperative
CONUT score can predict the survival rate of patients with loca-
lized upper urinary tract cancer.”* Miyake et al did not find that
the CONUT score had a significant impact on the prognosis of
patients underwent RC, however, the muscle loss and nutritional
deterioration were significantly associated with the prolonged
hospital stay after RC.® Our study shows that the CONUT score
is an independent risk factor for the prognosis of patients with
NMIBC. The reason for this difference may be that the study by
Miyake et al included patients with T1-stage tumors and muscle-
invasive bladder cancer, and overall survival was used as the
prognostic evaluation index, whereas our study included patients
with NMIBC and used RFS as the prognostic evaluation index.

Patients with a high CONUT score, on account of poor
nutritional status, have an impaired immune-inflammatory
response, more active micrometastasis and residual cancer
cells, and a higher risk of recurrence. Therefore, patients with
a high CONUT score need to be followed up more closely than
patients with a low CONUT score. For NMIBC patients with a
high CONUT score, it is necessary to increase the frequency of
cystoscopy or abdominal computed tomography (CT), or even
extend the follow-up period. Meanwhile, early and appropriate
nutritional intervention for patients with a high CONUT score
can significantly improve the treatment tolerance and survival
rate, and improve the prognosis. Since the 3 evaluation indexes
of CONUT score are commonly used and easy to detect in
clinical practice, the CONUT score has the advantage of being
simple, cost-effective and reliable in predicting prognosis,
thereby providing clinicians with prognostic information and
guiding the development of individualized treatment plans.

Conclusion

The CONUT score is an independent risk factor affecting RFS
of patients with NMIBC, and it is simple to use, rapid, and cost-
effective. It is calculated before surgery or initial treatment, and
may help determine the need for individualized intervention.
This study has several limitations. Other nutritional prognostic
indicators were not included in this study, so it is not possible to
determine whether the CONUT score is the best nutritional
indicator for evaluating the prognosis of patients with NMIBC.
In addition, this study was a retrospective study, and the sample
sizes were limited. Our results need to be confirmed by further
prospective studies with larger sample sizes.

Abbreviations

BMI body mass index

CONUT  Controlling Nutritional Status

CT computed tomography

NMIBC  non-muscle invasive bladder cancer
RC radical cystectomy

RFS recurrence-free survival

TURBT transurethral resection of bladder tumor
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