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Objective. To investigate the value of preoperative urinary nuclear matrix protein 22 (NMP22) and Cystatin B (CSTB) expressions
in evaluating the postoperative recurrence of bladder cancer. Methods. The clinical case data of 102 patients with bladder cancer
who underwent surgical treatment from January 2017 to January 2022 were collected, and the patients were divided into a
recurrence group (n = 54) and nonrecurrence group (n = 48) according to whether the patients recurred after surgery, and the
preoperative NMP22 and CSTB expression levels between the two groups were compared. Receiver operating curve (ROC) was
used to analyze the evaluation value of preoperative NMP22 and CSTB expression in patients with bladder cancer
postoperative recurrence. Logistic multivariate regression method was used to analyze the correlation between preoperative
NMP22 and CSTB expression and postoperative bladder cancer recurrence. The sensitivity, specificity, accuracy, positive
predictive value, and negative predictive value of NMP22 and CSTB single detection and combined detection were evaluated
for postoperative recurrence of bladder cancer. Results. The preoperative expression levels of NMP22 and CSTB in the
recurrence group were significantly higher than those in the nonrecurrence group (P < 0:05). The results of ROC curve analysis
showed that the AUC of preoperative NMP22 and CSTB expression levels to assess postoperative recurrence of bladder cancer
was 0.696 and 0.659, respectively (P < 0:05). Logistic multivariate regression analysis showed that preoperative NMP22 and
CSTB overexpression was an independent risk factor for postoperative recurrence of bladder cancer (OR = 1:042, 2.307, P <
0:05). The sensitivity, specificity, accuracy, positive predictive value, and negative predictive value of preoperative NMP22
combined with CSTB in evaluating bladder cancer recurrence after surgery were higher than those of preoperative NMP22 and
CSTB alone, and the differences were statistically significant (P < 0:05). Conclusion. Preoperative NMP22 and CSTB conveying
is hardly interrelated to postoperative recurrence of bladder carcinoma and has certain appraisal worth for postoperative
recurrence of bladder carcinoma, and the combined testing of the two has a taller appraisal worth. NMP22 combined with
CSTB detection will help to detect postoperative recurrence of bladder cancer and formulate effective treatment measures in time.

1. Introduction

Bladder cancer is a malignant tumor of the bladder mucosa.
It is considered to be one of the ten most common malignant
tumors, and its incidence is second only to prostate cancer,
ranking second [1, 2]. The disease can occur at any age, even
in children. Its incidence increases with age. The highest inci-
dence is between 50 and 70 years old. There are more men
than women. The clinical manifestations include bladder

irritation sign and macroscopic or microscopic hematuria.
The main treatment is surgery, and the 5-year survival rate
after surgery is 60%. However, the postoperative recurrence
rate is high, up to 50% to 70%, which seriously endangers
the life of sufferers. It is of great significance to watch an
effective means to appraise the postoperative recurrence of
bladder carcinoma for early clinical prevention and treat-
ment and to improve the prognosis of sufferers [3, 4].
Nuclear matrix protein 22 (NMP22) is an internal structural
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component of the nucleus, involved in DNA replication,
transcription, and RNA synthesis, and also plays an impor-
tant regulatory role in gene conveying. Under normal cir-
cumstances, NMP22 is expressed in a small amount in
healthy people, but NMP22 can be released in large amounts
outside the cell during apoptosis of knub cells. Studies have
shown that NMP22 is released into the urine in the form of
soluble complexes or fragments in bladder carcinoma, and
the concentration can be as high as 25 times that of normal
cells. It is a urothelial-specific knub-interrelated marker [5,
6]. Cystatin B (CSTB) is a member of the cysteine protease
inhibitor superfamily, which can inhibit the activity of vari-
ous proteolytic enzymes including cysteine proteases. Previ-
ous studies have shown that CSTB is abnormally expressed
in various knubs such as breast carcinoma, esophageal carci-
noma, and lung carcinoma, and it is widely involved in the
occurrence and development of various harmful knubs [7,
8]. In the context of the above research, this study retro-
spectively analyzed the preoperative expression of NMP22
and CSTB in evaluating the postoperative recurrence of
bladder cancer and creatively discovered a new method for
assessing postoperative recurrence of bladder cancer, which
is a useful tool for clinical evaluation of postoperative recur-
rence of bladder cancer. It provides a certain theoretical
basis and is helpful for clinicians to formulate more timely
and reasonable diagnosis and treatment plans for bladder
cancer patients.

2. Materials and Methods

2.1. General Information. 102 sufferers with bladder carci-
noma who underwent surgical treatment from January
2017 to January 2022 were selected as the research subjects.
Sufferers were taken part in recurrence crowd (n = 54) and
nonrecurrence crowd (n = 48) in line with whether they
recurred after surgery. All recurrence were confirmed by
pathological diagnosis. Inclusion criteria were as follows:
sufferers with bladder carcinoma confirmed by pathological
diagnosis [9] and sufferers without radiotherapy and chemo-
therapy. Exclusion criteria were as follows: those with knubs
of other tissues and organs, those with contraindications to
surgery, those who failed the surgery, and those with incom-
plete clinical data.

2.2. Ethics Statement. This study was approved by the meet-
ing of the Medical Ethics Committee of our hospital, and all
tests were obtained with the informed consent of the
patients.

2.3. Means

2.3.1. NMP22 Testing. 10mL of the first urine sample in
the morning was assembled from the enrolled sufferers.
After centrifugation at 3000 r/min for 10min, the superna-
tant was left to detect jordan NMP22 albumose. For the
urine NMP22 albumose testing means, detection of urinary
NMP22 protein was done by enzyme-linked immunosorbent
assay. ELISA testing kit was purchased fromMatritech Com-
pany, operated in line with the requirements of the kit
instructions; the standard curve was constructed by using

standard substance testing; the test results of sufferers’ urine
samples were substituted into the standard curve and read;
and the albumose concentration was calculated; NMP22 >
10u/mL was determined as established.

2.3.2. CSTB Testing. Surgery was performed to obtain tissue
from a patient’s bladder cancer. The bladder cancer tissue
was ground evenly with a multisample tissue grinder (Shang-
hai Jingxin, Tissuelyser-24L), and then, Trizol Reagent (Invi-
trogen) was added to extract total mRNA. The cDNA was
further reverse transcribed and stored at −20°C. After all spec-
imens were assembled, the conveying of CSTBwas detected by
real-time PCR. The real-time PCR reaction system was as fol-
lows: 1μL of cDNA, 0.5μL of upstream and downstream
primers, 5μL of 2× TaqMan SYRB, and 10μL of MilliQ
H2O, with a total volume of 25μL. The reaction conditions
were as follows: predenaturation at 95°C for 10min, followed
by denaturation at 95°C for 15 s, annealing at 60°C for 30 s,
extension at 72°C for 35 s, a total of 45 cycles, and a final exten-
sion at 72°C for 10min. The relative conveying extent of miR-
NAs was analyzed by the Ct mean, and all PCR reactions were
repeated three times [10]. CSTB primers were as follows: 5′-
TCTCTTCAAGCTGGG ACCTC-3′ (upstream) and 5′-
AGTCCCCTCGCCAGATTC-3′ (downstream). The primer
sequences of the internal reference β-actin are as follows: 5′-
GGCCAGAA TGCAGTTCGCCTT-3′ (upstream) and 5′-
AATGG CACCCTGCTCACGCA-3′ (downstream).

2.4. Observation Indicators. The general data of the two
crowds were contrasted, and the discrepancies in the con-
veying of NMP22 and CSTB before the operation were
observed between the two crowds, to analyze the appraisal
worth of preoperative NMP22 and CSTB conveying in suf-
ferers with bladder carcinoma recurrence after operation,
to analyze the correlation between preoperative NMP22
and CSTB conveying and postoperative recurrence of blad-
der carcinoma, and to observe and compare the sensitivity,
characteristic, accuracy, established predicted worth, and
destructive predicted worth of preoperative NMP22 and
CSTB single testing and combined testing to appraise the
postoperative recurrence of bladder carcinoma.

2.5. Statistical Analysis. SPSS 22.0 software was employed
for info analysis. The measurement data is represented
by mean ± SD, and the comparison between groups is by
t test; the count data is represented by n (%), and the
comparison between groups is by the chi-square test.
The receiver operating curve (ROC) was employed to ana-
lyze the appraisal worth of preoperative NMP22 and CSTB
conveying on bladder carcinoma recurrence after surgery.
The area under the curve (AUC) and the 95% confidence
interval were calculated, and the cut-off point worth was
taken as the corresponding worth of the cut-off point corre-
sponding to the maximum Youden argument (sensitivity +
characteristic − 1). Multiple logistic regression mean was
employed to analyze the correlation between preoperative
NMP22 and CSTB conveying and postoperative recurrence
of bladder carcinoma. Discrepancies were considered obvi-
ous at P < 0:05.
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3. Result

3.1. Contrast by General Data between the Two Crowds.
There were no significant differences between the two
crowds in gender, age, course of disease, BMI, TG, TC,
ALT, AST, and Cr (P > 0:05), but there were significant dif-
ferences in NMP22 and CSTB (P < 0:05) (see Table 1).

3.2. ROC Curve Analysis of Preoperative NMP22 and CSTB
Conveying in Assessing the Postoperative Recurrence of
Bladder Carcinoma. ROC curve analysis showed that the
AUC of postoperative recurrence of bladder carcinoma
assessed by preoperative NMP22 and CSTB levels was
0.696 (95% CI: 0.591-0.800) and 0.659 (95% CI: 0.553-
0.765), respectively (see Table 2, Figures 1 and 2). Prospec-
tive studies are needed to confirm these findings.

3.3. Multiple Logistic Regression Analysis of Postoperative
Recurrence of Bladder Carcinoma. Recurrence of bladder car-
cinoma sufferers was employed as the dependent variable,
and the factors with obvious discrepancies (NMP22, CSTB)
in the univariate analysis were employed as isolated variables,
and they were assigned in line with the ROC curve cut-off
worth, and the data were included in logistic returning. The
results manifested that NMP22 and CSTB were isolated
influencing factors of postoperative recurrence of bladder car-
cinoma (OR = 1:042, 2.307, P < 0:05) (see Table 3).

3.4. Contrast by the Sensitivity, Characteristic, Accuracy,
Established Predicted Worth, and Destructive Predicted
Worth of Preoperative NMP22 and CSTB Single Testing
and Combined Testing to Assess Postoperative Recurrence of
Bladder Carcinoma. Sensitivity, characteristic, accuracy,
established predicted worth, and destructive predicted worth
of preoperative NMP22 combined with CSTB in assessing
bladder carcinoma recurrence after surgery were taller than
those of preoperative NMP22 and CSTB alone, and the dis-
crepancies were obvious (P < 0:05) (see Tables 4 and 5).

4. Discussion

Bladder cancer is one of the most common malignant tumors
in elderly men. The incidence rate of men is 3 to 4 times that of

women, and the age is 50 to 70 years old. The incidence rate
has been on the rise in recent years [11]. Most of the disease
types are transitional cell carcinomas, and the specific etiology
has not yet been fully clarified. Studies have shown that it may
be related to long-term exposure to special chemicals, smok-
ing, abnormal amino acid metabolism, drug abuse, parasitic
infection, etc., and most require surgical treatment; about
60-70% of patients can reach the level of cure, but the recur-
rence rate of surgery is also very high; especially, the recur-
rence rate of bladder-sparing surgery can be as high as 70%
[12]. Both NMP22 and CSTB are tumor markers related to
the occurrence and development of bladder tumors. This
study attempted to explore the value of preoperative NMP22
and CSTB expression in evaluating the recurrence of bladder
cancer after surgery. The report is as follows.

The results of this study manifested that the preoperative
NMP22 and CSTB conveying extent in the recurrence crowd
was obviously taller than that in the nonrecurrence crowd;
the ROC curve analysis results manifested that the preopera-
tive NMP22 and CSTB conveying extent was 0.696 and 0.659
for assessing the postoperative recurrence of bladder carci-
noma; Logistic The results of polynary returning analysis
manifested that preoperative NMP22 and CSTB conveying
extent was an isolated venture factor for bladder carcinoma
recurrence after surgery, and the discrepancies were obvious,
indicating that preoperative NMP22 and CSTB conveying
was hardly interrelated to bladder carcinoma postoperative
recurrence. It has a certain worth in assessing the recurrence
of bladder carcinoma after operation. To explore the reasons,
studies have shown that NMP22 may be involved in the
regulation and coordination of gene expression. NMP22
occupies a large proportion in nuclear matrix proteins [13].
In tumor cells, the increase of NMP22 is related to the
nuclear structure/morphology of malignant cells. The
changes are consistent with the release of NMP22 from cells
to detectable levels due to cell death (e.g., apoptosis). There-
fore, a monoclonal antibody that recognizes a specific region
of NMP22 can be used to detect the mitogen protein released
by bladder tumor cells in urine to determine whether there is
bladder cancer [14]. Studies have shown that knub recur-
rence may be hardly interrelated to the mechanism of
immune escape. FasL gene is an important member of the

Table 1: Contrast by general data between the two crowds (mean ± SD).

Parameter Relapse crowd (n = 54) Nonrelapse crowd (n = 48) t P

NMP22 (ng/mL) 26:3 ± 6:5 20:2 ± 4:2 5.551 0.0 00

CSTB 2:8 ± 1:1 2:3 ± 1:0 2.391 0. 019

Note: t represents the statistical value result of the student test; P represents the test probability result.

Table 2: ROC curve analysis of preoperative NMP22 and CSTB conveying on the appraisal worth of bladder carcinoma postoperative
recurrence.

Argument AUC P 95% CI Critical worth Sensitivity (%) Characteristic (%)

NMP22 0.696 0.001 0.591 to 0.800 23.8 57.40 64.20

CSTB 0.659 0.006 0.553 to 0.765 2.5 72.20 56.70

3Journal of Immunology Research



knub necrosis family and is an important factor in the
occurrence of immune escape in bladder carcinoma [15].
The taller level of NMP22 in sufferers with bladder carci-
noma before surgery may indicate that the taller the con-
veying of FasL gene, the more prone to immune escape.
This result is consistent with the study of Shanmugam
et al. [16], but the specific mechanism remains to be further
studied. In addition, studies have shown that the occurrence
of harmful cells may be hardly interrelated to the degrada-
tion of eukaryotic albumoses, and one of the most impor-
tant pathways for cellular degradation is the lysosomal

pathway. CSTB is a member of the cysteine protease inhib-
itor superfamily. First, it can inhibit the activity of various
proteolytic enzymes including cysteine protease, thereby
delaying the process of cell lysis and apoptosis [17], and
prevent bladder cancer recurrence, which is consistent with
the research of Lucchino et al. [18]. Therefore, an exces-
sively high level of CSTB may indicate that the lower the
degree of knub cell apoptosis, the taller the degree of knub
malignancy, the more likely the lesions are to be left behind,
and the easier the disease is to recur. In addition, this study
found that the sensitivity, characteristic, accuracy,
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Figure 2: ROC curve of preoperative CSTB conveying in assessing the postoperative recurrence of bladder carcinoma.
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Figure 1: ROC curve of preoperative NMP22 conveying in assessing the postoperative recurrence of bladder carcinoma.
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established predicted worth, and destructive predicted worth
of preoperative NMP22 combined with CSTB in assessing
bladder carcinoma recurrence after surgery were greater than
those of preoperative NMP22 and CSTB alone, and the dis-
crepancies were obvious. The results suggest that the com-
bined testing of NMP22 and CSTB is more valuable than
NMP22 and CSTB alone in assessing the postoperative recur-
rence of bladder carcinoma. It can improve the sensitivity
and characteristic of recurrence diagnosis and optimize the
diagnostic efficiency.

This study is a returning study, which has certain limita-
tions and may have retrospective bias. In addition, the sam-
ple size of this study is small, and the source of the study
sample is relatively single. More objective and accurate con-
clusions need further multicenter and large-sample studies.
Prospective studies are needed to confirm.

5. Conclusion

Preoperative NMP22 and CSTB conveying is hardly interre-
lated to postoperative recurrence of bladder carcinoma and
has certain appraisal worth for postoperative recurrence of
bladder carcinoma, and the combined testing of the two
has a taller appraisal worth.

Data Availability

The data used to support the findings of this study are
included within the article.
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