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Abstract: Background: The molecular mechanism of bladder cancer is yet not fully understood. Aim of this study was
to compare the levels of BLCA-4 nuclear matrix protein in the urine of patients with bladder cancer and non-affected
individuals. Materials and method: The current cross sectional study was conducted on 45 patients with bladder
cancer and 45 patients without bladder cancer who were referred to Alzahra Hospital of Isfahan, Iran in 2017. BCLA4 Urinary Marker was measured in urine of the patients and individuals. Also correlation between the urine levels of
BCLA-4 and other variables were evaluated. Results: The urine levels of BLCA-4 in the patients with bladder cancer
was significantly higher than non-bladder cancer group (P<0.001). There was no significant relationship between
urine levels of BLCA-4 with tumor stage and size (P>0.05). Conclusion: The present study indicated that high urine
levels of BLCA-4 was presented in patients with bladder cancer and this tumor marker has a high capability for early
diagnosis of the disease, which can be used for screening and follow-up of bladder cancer.
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Introduction
Bladder cancer is the fourth most common
cancer among men and the ninth most common among women. Transitional Cell Carcinoma (TCC) is the most common bladder malignancy (90%) [1]. Despite the recent advances,
the molecular mechanisms of bladder cancer is
yet not fully understood [2, 3]. Screening in the
population at risk has become an important
issue in reducing mortality [4]. The importance
of early diagnosis of bladder cancer in the early
stages is such that it can increase the survival
rate of 5 years to 94% [5]. Gold standard cystoscopy is used to follow up patients after surgery [6]. However, due to several factors, such
as cost and invasion, cystoscopy is not ideal for
control and follow-up [2, 4].
Although it has been the preferred non-invasive
method for diagnosing bladder cancer for decades, new biomarkers had to be discovered
due to its low sensitivity, especially in low-grade
tumors [7]. Progress made in identifying specific changes in the nuclear structure of bladder
cancer cells opened new diagnostic perspec-

tives [5, 7]. The members of nuclear matrix protein family BLCA-1 and BLCA-4 are currently
under evaluation as bladder cancer urinary
markers [8, 9]. They are involved in tumor cell
proliferation, survival, and angiogenesis [2, 3,
9]. After research conducted by different research teams on BLCA-4 nuclear matrix protein, it was proposed as the most sensitive
(96.4%) and most promising (100%) marker of
bladder cancer. This protein increases the levels of IL-1α, IL-8 and thrombomodulin [10]. Also
NMP22 is a biomarker that was approved and
recommended by Food and Drug Administration (FDA) to follow up of patients with family
history of bladder cancer [11].
Given the importance of using the appropriate
biomarker in this study, the mean level of BLCA4 nuclear matrix protein in the urine of patients
with bladder cancer and non-affected individuals were determined and compared.
Method
This cross sectional study was done on 45
patients with bladder cancer and 45 individuals

Bladder cancer
without bladder cancer who were referred to
Alzahra Hospital and private clinic of Isfahan,
Iran in 2017. All patients had written informed
consent to including in the study. The protocol
of present study was approved in the ethical
committee of Isfahan University of Medical Sciences.
Inclusion criteria of bladder cancer patients
were included new cases of bladder cancer
accompanied with pathology confirmation. Individuals suspected were patients without
bladder cancer or patients with benign tumor
who under diagnosis test and pathology and
workup tests were negative for bladder cancer.
Exclusion criteria were patients with chronic
diseases such as liver, lung, heart and kidney
failures that affect protein metabolism, taking
immunosuppressive drugs, patients with multiple cancers at once and impairment in sampling or laboratory response. All subjects had
informed consent for participation to study.
Consecutive sampling method was used in this
study, where the qualified patients visiting the
Urology Clinic of Alzahra Hospital and the private clinic of the faculty members of the university were selected, and sampling continued
until the sample size was achieved.
Initially, demographic and initial data were
obtained from patients, including age, gender,
and clinical stage of cancer and tumor size. In
this study, BCLA-4 Urinary Tumor Marker BioAssay ELISA Kit was used, which was a 1.5
hour solid-phase competitive ELISA designed
for the quantitative determination of BCLA-4
Urinary Tumor Marker in Human Serum, plasma, tissue homogenates, cell culture supernatants and body fluids. This kit was intended for
research use only and may not be used for
therapeutic or diagnostic applications. To this
end, the patients were referred to the laboratory and all stages of urine sampling were performed in one laboratory and carried out by the
same laboratory team. The level of BCLA-4
bladder cancer nuclear matrix protein was
measured and recorded. Then, values were
investigated and compared by category, gender, primary or recurrent cancer, and recurrence, tumor size, and the clinical stage of the
disease. The staging tumor was included based
on the American Joint Committee on Cancer
(AJCC) TNM system. T0 and TIS are noninvasive
carcinoma without metastasis to lymph nodes
290

and distant sites. T1-T4 are invasive carcinoma
to inner layers that T1 is speared to connective
tissue layer, T2 is speared to inner and outer
layer of muscle, T3 is speared to fatty tissue
layer and T4 is speared to pelvic organs so T1
to T4 can be along with metastasis to distant
layers and lymph nodes [12]. When data collection completed, all data entered into SPSS
(Version 24). The required analyses were conducted in the descriptive statistics section
using statistical indices of percentage, mean,
and standard deviation, and, in the analytic statistics section, Independent t test (to compare
of quantitative variables between the two
groups), Chi Square (to compare of qualitative
variables between the two groups), one-way
ANOVA (to compare of quantitative and qualitative variables) and Pearson correlation (correlation between quantitative variables) were used.
P-value under 0.05 was considered significant
threshold.
Results
In this study patients were divided into bladder
cancer (35 males and 10 females with mean
aged 70.78±9.16 years) and non-bladder cancer (30 males and 15 females with mean aged
67.80±11.77) groups. The bladder cancer and
non-bladder cancer group were matched based
on age and gender (P>0.05).
In the patient group, 23 (51.1%), 16 (35.6%),
and 6 (13.3%), were in stage T1-Ta, T2-T4 and
Tis, respectively. The mean of tumor size in the
bladder cancer group was 2.52±1.55 cm.
The mean of urine BLCA-4 level in the bladder
cancer and non-bladder cancer group were
765.55±180.33 mg/dl and 209.77±47.78 mg/
dl, respectively (Figure 1), and the urine BLCA-4
level in the bladder cancer group was significantly higher than non-bladder cancer group (P
value <0.001) (Table 1). There was no significant relationship between urine BLCA-4 with
tumor stage (P=0.11) and gender (P=0.53).
Also there was no significant correlation between BLCA-4 with age and tumor size (P>0.05).
Discussion
Although there have been many advances in
tumor diagnosis, cancer treatment and radiotherapy, little progress has been made in the
prognosis and quality of life of cancer patients
in the last decade [13]. Due to the increased
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Figure 1. Urine levels of BCLA-4 in patients with bladder cancer and healthy
subjects.

Table 1. Demographic Characteristic of patients included in study
Variable
Age
Tumor Size
BLCA-4

Gender
T stage

Male
Female
T1, Ta
T2-T4
Tis

Groups
Bladder cancer
Non-bladder cancer
Quantitative Variables
Mean ± SD
Mean ± SD
70.78±9.16
67.80±11.77
2.52±1.55
765.55±180.33
209.77±47.78
Qualitative Variables
N (%)
N (%)
35 (77.8)
30 (66.7)
10 (22.2)
15 (33.3)
23 (51.1)
16 (35.6)
6 (13.3)
-

mistakes in routine therapies and the inadequate response to them, new molecules involved in cancer were investigated [14].
BLCA-4 is a nuclear transcription factor in bladder tumors and benign bladder areas [7]. It is
one of the six tumor markers in the diagnosis of
bladder cancer [9]. BLCA-4 protein level in urine
was tested using ELISA [15]. Preliminary stud-

291

P
0.18
<0.001

0.17
-

ies indicated a sensitivity of
89%-96% with a specificity of
100% for bladder cancer [9].
BLCA-4 has probably a potential role in tumor growth or
development [1]. In this study,
the relationship between urine
level of BLCA-4 and bladder
cancer or non-bladder cancer.
In this study, there was no significant relationship between
serum BLCA-4 levels and the
age of the patients, which is
well-documented in other studies, for example, in the study
by Qian Zhao, who examined
this tumor marker. Lack of significant relationship between
the ability to use this tumor
marker in people of all ages
and the serum level of this
tumor marker was not related
to the individual’s gender, as
demonstrated in the studies
by Justin Parker and Badrinath
R. Konety [16-18].
The relationship between different stages of the disease
and the tumor marker level
was not significant, which indicated an increase in the tumor marker level in all stages
of the disease. In the study by
C. C. Feng, there was no significant relationship between the
stage of the disease and BLCA4. In a similar study, Konety et
al. concluded that there is no
significant difference between
the stage of the disease and
BLCA-4 [18].

In their study, Qian Zhao et al.
concluded that the tumor size
is not related to the BLCA-4
level. However, no further studies were conducted to determine the relationship between
tumor size and BLCA-4 levels. In the present
study, BLCA-4 levels and tumor size were not
significantly correlated.
The important point in the present study was a
significant correlation between BLCA-4 levels in
a comparison made between the patients and
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the healthy non-bladder cancer group. In the
study by Qiliang Cai, and other similar review
studies, there was a significant correlation
between the two groups indicating a higher
serum BLCA-4 level in the patients. In the study
by Konety, it was shown that there is a significant relationship between these two groups,
and higher tumor marker levels were seen in
patients [16-18].

[7]
[8]
[9]

Conclusion
The present study indicated that high BLCA-4
levels in patients’ urine can be due to the presence of a tumor, and this tumor marker has a
high capability for diagnosis of the disease,
which can be used for patients’ screening and
follow-up. So we need to future studies to provide our results.
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