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Abstract:

ladder cancer is a highly prevalent human disease world wide This study of bladder cancer was conducted to assess the

significance of level difference in some cancer biomarkers in bladder cancer patients, like IL-8 which is an angiogenic
factor associated with inflammation and carcinogenesis and Bladder cancer-associated protein (BLCA4) that is a specific
nuclear matrix protein (transcription factor) found in bladder cancer functioning in the regulation of the gene expression
related to cell growth. IL8and BLCA4 evaluated in urine of 48 bladder cancer patients and 40 healthy controls by ELISA
test, result indicated that urine IL8 and BLCA4 shows high specificity in diagnosis bladder cancer patients, The correlation
between IL-8 with BLCA4 showed a significant association in patients with recurrent bladder cancer, urine IL8 and BLCA4
have a role in discrimination between ( newly diagnosed vs recurrence, low grade vs high grade, muscle invasion vs non
muscle invasion),but un related to some risk factors like smoking ,Schistosomiasis,Urinary tract infection,stones and family

history of cance.
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Introduction:

lobal annual incidence rate of Bladder cancer is

350000 [1]. Inthe U.S.A an estimated new cancer cas-
es and deaths from it in 2015 are 74,000 and 16,000 respec-
tively [2]. It’s the 5th most common cancer in Europe[3],
with highest incidence rates in Southern Europe and lowest
in Western Africa[4]. In Iraq, according to WHO data pub-
lished in April 2011, Bladder cancer deaths reached 977 or
0.52% of total deaths, with the age adjusted death rate is
7.55 per 100,000 of population ranks Iraq 3rd in the world
[5].

IL-8It is also called CXCLS, which is a soluble protein of
8-kDa molecule [6], it belongs to a superfamily of chemi-
cally related chemokines that stimulate neutrophil chemo-
taxis and degranulation, its levels is low in healthy tissues
[7], however, it is rapidly generated in the presence of dif-
ferent stimuli including inflammatory signals (e.g., tumor
necrosis factor o and IL-1P) , chemical and environmental
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stresses (e.g., exposure to chemotherapy and hypoxia), and
steroid hormones (e.g., androgens, estrogens, and dexameth-
asone),[6]. It is secreted by a variety of normal and malig-
nant epithelial cells of different types of cancer such as renal
cell carcinoma(8], gastric carcinoma [9],and ovarian carci-
noma [10]. Induction of IL-8 expression is mediated primar-
ily by the transcription factor nuclear factor kappa B (NF-
kB) [11]. However, the Src/signal transducer and activator
of transcription 3 (Stat3) pathway may also promote IL-8
production independent of NF-xB [12]. So Interlukin-8 has
potential role in malignant transformation of urothelial cells
[13]. Sheryka etal.,2003 and Sagnak etal.,2009 demonstrat-
ed an elevated urinary protein levels of IL-8 in urothelial
cell carcinoma associated with increased stage of disease
and disease recurrence respectively[14,15], while similar
elevation were found during lack of efficacy of intravesi-
cal therapies such as mitomycin C [16] . So, urinary IL-8
was the most accurate single biomarker when monitored by
individual ELISA with a sensitivity of 87%, specificity of
86 %[17].

Getzenberg etal.,1996 identified six bladder-specific nu-
clear structure proteins (BLCA-1 to 6) that were expressed
exclusively by bladder cancer cells, with changes in nuclear
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structure can affect gene expression[18], so playing an im-
portant role in the carcinogenesis process [19]. Therefore,
nuclear morphology is deeply influenced by NMPs, based
on these findings, NMPs are a potential cancer markers,
moreover as NMPs are released into urine and serum, so
suggested their roles in cancer diagnosis [20]. BLCA4 up-
regulated of genes related to enhance tumorigenesis and tu-
mor invasiveness, including the cyclins, interleukin-8 (IL-
8), thrombomodulin (TM), and interleukin-lalpha (IL-1a)
[21].

BLCA-4 can be used as bladder cancer urinary markers
to identify individuals in the early stages of bladder cancer,
thus, affecting the therapeutic approach and prognosis of pa-
tients. Also, the absence of high BLCA-4 levels in patients
with various benign urologic disorders, such as urinary tract
infection, catheterization, or cystitis will further strengthen
the potential of this factor [20]. BLCA-4 was significantly
higher in the bladder cancer group with no relation to age,
gender, growth pattern, grade or stage of the disease and it
yields a sensitivity of 97.37% and specificity of 100%, but
muscle invasiveness was related to a higher BLCA-4 level,
as well as 41.67% of adjacent normal tissue we found posi-
tive BLCA-4 expression [22], so the aim of this study is to
evaluate the significances of some biomarkers of bladder
cancer such as IL-8and BLCA-4 in urine (as non- invasive
procedure),and Compare these biomarkers in patients at dif-
ferent cancer grade, invasion and relation with risk factors,
then evaluate their effect on the prognosis of the illness.

Material and Methods:

his study consisted of 88 individuals, of which urine

sample and tissue biopsy were collected from 48 blad-
der cancer patients (42men and 6 women with average age
63+ 9.3) fromAl- Yarmouk and Baghdad Teaching Hospital
over the period of study from June 2013 to April 2014.
Ethical permission to conduct the research was obtained
from these hospitals and from all patients included in this
study. As well as normal urine sample were collected from
40 healthy volunteers (28men and 12women with average
age 51+13.3), From each patient, a full medical history for
diseases and previous laboratory finding was obtained, be-
sides a cystoscopic examination by which transurethral re-
section (TUR) biopsies were taken from the apparent lesion,
processed by standard oncological procedures, by(neutral
buffered formalin10%, dehydrated through a graded series
of ethanols, cleared in xylenes then embedded in paraffin
and were stained with routine hematoxylin and eosin stains,
following the procedure described in the texts of [23]. He-
matoxylin and eosin section were examined for histological
grading and muscle invasion examination. The tumor grade
and muscle invasion was defined by a specialist pathologist
according to(WHO/ISUP) and American Joint Committee
on Cancer (AJCC, 7th ed.,2010).

* Urine collection and ELISA.
After collection of freshly voided urine samples

in clean sterile

Container in cool box. Sample (50) ml were centrifuged
at 3000 rpm for 10 minutes at 4°C and the supernatant was
aliquoted, stored at —80°C in deepfreez until analyzed. Be-
fore analysis, samples were slowly thawed and Centrifuge
again before assaying to remove any additional precipitates
that may appear after storage. Urinary level for IL8(abcam),
BLCA4 (cusabio) were quantitatively determined and done
for collected samples accordingly . Enzyme-Linked Immu-
nosorbent Assay (ELISA) for IL8 and BLCA4 performed
for patients and healthy urine samples by commercially
available ELISA kits. ,The lower level of sensitivity for
the IL8 is 1pg/ml and The lower level of sensitivity for the-
BLCA4 is 0.156 ng/ml The assay were read in a microplate
reader and method is a solid phase sandwich ELISA.
Statistical Analyses:

Statistical analysis and reporting of obtained data were
carried out by using the computerized database structure;
Statistical Package for Social Sciences (SPSS V. 20) com-
puter software was used for this purpose; sometimes, Curve
Expert 1.4 (A comprehensive curve fitting system for win-
dows) were used to plot curves as far it recommended by the
diagnostic kits manufactures.

Frequency distributions were done for the study variables.
Data were reported and presented as mean + SD and/or (95%
confidence interval) for the normally distributed variables.

The statistical significance of difference between mean of
a normally distributed quantitative (continues) variables of
two groups was assessed using the independent samples Stu-
dent’s t-test, and the Analysis of variance (ANOVA) were
used to compare continuous variables between more than
two groups, Statistical tests were approved by assuming a
null hypothesis of no difference between mean of variables,
a P values < 0.05 was considered statistically significant.

The statistical significance (direction and strength) of lin-
ear correlation between two quantitative (parametric) vari-
ables was measured by using Pearson correlation. Coeffi-
cient Receiver Operating Characteristic (ROC) analysis and
Curves were used to obtain and plot the area under curve
(AUC) values for assessment of predictive accuracy of tests
(sensitivity and specificity); also ROC analysis was used for
evaluation and comparing data that produce the predictions
and deciding about the cut-off points (threshold) that distin-
guish between positive and negative results.

Results:

* Assessment of 1L-8
* Urine IL-8 level

Forty eight urine samples of bladder cancer patients and
forty urine samples of healthy controls were analyzed by
sandwiches ELISA test for assessment of urine IL8 lev-
els. The mean + SD (pg/ml) of urine IL8 level for pa-
tients was (310.8 + 160.2) while the healthy controls was
(62.04+£37.66), with a statistical significant difference (P<
0.001) as shown in (Tablel)below.
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Table 1: Mean, SE and mode of IL-8 in bladder cancer patients and healthy controls.

IL-8 (pg/ml) Bladder Cancer Healthy volunteers
No 48 40
Mean 310.83 62.04
Standard
Deviation (SD) 160.20 37.66
Standard error of
12 ]
Mean (SE) 23 5.95

Mode 600 100.89
T test 12.2
P value 0.001>

* level of IL-8 in bladder cancer groups:

Then when we compare between healthy control, newly
diagnosed and recurrent patients on regard to IL-8 level
in urine, it showed that the mean = SD was 62.04+ 37.66,
265.95+139.09 and 359.6+ 170.1 respectively, with a statis-

by using ANOVA test, showed that there was a significant

tical analysis of IL-8mean level between groups of patients

difference between and within groups(F test
0.001), as seen in (Table 2).The distribution of bladder can-
cer cases and healthy control according to the median IL-8
level (pg/ml) is shown in the (Figure 1).

Table 2: Mean, SD, SE and mode of IL-8 in healthy control, newly diagnosed and recurrent bladder cancer cases.

73.117, p<

IL-8 pg/ml Healthy controls Newly diagnosed Recurrence
No. 40 25 23
Mean 62.04 265.95 359.6
Standard
Deviation (SD) 37.66 139.09 170.1
Standard error of Mean (SE) 5.95 27.8 354
Mode 100.89 170.5 600
11.91
Minimum 90.1
90
Maximum 109.34 600 600
Percentile 05™ 13.61 116.1 120.9
25 21.53 170.5 209.6
50th
(Median) 50.12 190.8 331.2
75t 102.61 382.5 501.7
95t 106.52 493.6 600
99th 108.56 577.9 600
F test 73.117
P value 0.001>
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According to the age and gender, (Table 3, 4, 5 and showed to be non-significant for patients and healthy
6) demonstrate, the mean = SD (pg/ml) of urine IL-8  subject.

Table 3: Mean, SD of IL-8 in different age groups of bladder cancer patients.

IL-8(pg/ml) Age 1n years
<50 50-59 60-69 >70
No. 2(4.16%) 10(20.83%) 26(54.16%) 10(20.83%)
Mean 239.2 250.3 300.8 411.5
Standard Deviation 21008 130 150 183
F test 2.981
P value 0.061

Table 4: Mean, SD and SE of IL-8 in bladder cancer patients according to gender.

Gender
IL-8(pg/ml)
Male(42) Female(6)

Mean 301.1 378.8
Standard Deviation 163.9 120.8
Standard error of Mean (SE) 25.29 49.32
Median 253.1 357.04

T test 1.11

Pvalue 0.27
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Table 5: Mean + SD of IL-8 in different age groups of healthy

Age in years
IL-8(pg/ml)
<50 50-59 60-69 >70
Mean + SD 61.71 £34.3 63.40+42.10 54.38+42.29 73.07 +43.32
F test 0.2425
P value 0.87
Table6: Mean+ SD of IL-8 in healthy according to gender.
Gender
IL-8(pg/ml)
Male(42) Female(6)
Mean + SD 61.46 +38.66 63.40 £ 36.84)
P value 0.881
Sig. p>0.05

* Urine IL-8 level in bladder cancer patients in relation to

tumor grade:

Histological examination of 57 tissue samples of suspected
bladder cancer patients, according to the (WHO/ISUP) clas-
sification system, showed that 30(52.63%) were low grade

and27(47.36%) were high grade.

Urine samples were obtained from 48 out of these patients

and analyzed by sandwiches ELISA test for assessment of

grade(P = 0.0002), as shown in(Table 7 and Figure 2).

Table 7: Mean urine IL-8 level in bladder cancer patients in relation to tumor grade.

urine IL-8 levels. In comparison between both groups, the
mean urine level of IL-8 in low grade and high grade were
(238.7 vs 403.5) with a highly significant increase in high

IL8 level Low grade(27) High grade(21)
Mean 238.7 403.5
Standard Deviation (SD) 143.9 131.5
Standard error of Mean (SE) 27.7 28.7
Mode 190.8 600
Minimum 90 206.8
Maximum 600 600
Median 170.5 399.09
T — test 4.08
Pvalue 0.0002
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Figure 2: Median urine IL-8 level in
bladder cancer patients in relation to
IL8(pg/m) tumor grade.
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* Mean urine IL-8 level in bladder cancer patients in relation ~ and non-muscle invasion tumor, it was ( 395vs246 ) respec-
to tumor muscle invasion: tively, with very high significant increase in muscle invasion
In comparing mean urine level of IL-8 of muscle invasion  (p =0.0009), as shown in(Table 8andFigure3).

Table 8: Mean urine IL-8 level in bladder cancer patients in relation to tumor stage.

IL-8 level Muscle invasion (27) Non -muscle invasion(21)
Mean 395 246
Standard
145 142
Deviation (SD)

Standard error of Mean (SE) 31.5 27.4
Minimum 116.1 90
Maximum 600 600

Median 399 190.8
T —test 3.57
P value 0.0009
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 Urine level of IL-8 in relation to selected risk factors in  cancer patients had a history of Schistosomiasis with mean
bladder cancer cases: level of 309.4 vs311.1when compared with non-schistosoma
The statistical analysis of urine IL-8 mean level in blad-  group, regarding presentation of patient with or without his-
der cancer patients in correlation to selected risk fac-  tory of stones, UTI, and family history of cancer, IL8 urine
tors by using student T-test is shown in (Table 9). With  level was(285.2vs 314.5), (306.3vs 317.6), (300.6vs312.8)
the mean level in smoking and non- smoking groups were  respectively, as shown in table below, there were all with
(236.3vs202.4),whereas, 8out of 48 (16.66 %) of bladder  non-significant difference(p > 0.05).

Table 9: Mean urine IL-8 level in bladder cancer patients in relation to risk factors.

Smoking Schistosomiasis UTI Stones Family history
IL-8
(il Yes No Yes No Yes No Yes No Yes No
No. 29 19 8 40 29 19 6 42 Y 4)

%) | (60.41) | G938 | (16.66) | (83.33) | (60.41) | (39.58) | (12.5) | (87.5) | (14.5) | (85.4)

Mean 236.3 202.4 309.4 311.1 306.3 317.6 | 2852 | 314.5 | 300.6 | 312.8

SD 237.8 172.4 170.3 160.3 158.5 166.7 111.9 | 166.6 | 1652 | 161.2

T-test 0.535 0.267 0.235 0.415 0.196

P-value 0.60 0.98 0.82 0.68 0.85
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* Assessment of BLCA4:
* UrineBLCA4 level :

Forty eight urine samples of bladder cancer patients and
forty samples of healthy controls were analyzed by sand-

wiches ELISA for BLCA4 levels. The mean = SD (pg/ml)
of urine BLCAA4 level for patients was (1.378+ 0.250) while
for healthy controls was (1.025 £ 0.075), with statistically
significant difference between them ( P< 0.001), (Table10).

Table10: Mean urine BLCA4 level in patients and controls.

]?rI;gC/rﬁi)A‘ Bladder Cancer Healthy volunteers
No. 48 40
Mean 1.37 1.02
Standard
Deviation (SD) 025 7
Standard error of
Mean (SE) 003 oo
Mode 1.21 1.01
Minimum 1.034 0.63
Maximum 1.92 111
Median 1.39 1.02
T test 8.57
P value 0.0001

» The BLCA4 level in bladder cancer groups.

Table11 shows the statistical analysis of BLCA4 mean level
between groups of bladder cancer patients (newly diagnosed
was 1.30+ 0.22 and recurrent cases was1.45 + 0.26) as well
as healthy controls (1.02 + 0.07), by using ANOVA test there

were significant differences between and within groups. Also
the distribution of healthy controls, newly diagnosed and re-
current bladder cancer patients according to the BLCA4 level
(ng/ml) is shown in (Figure 4).

Table 11: Mean, SD ,SE and the mode of urine BLCA 4 in healthy, newly diagnosed and recurrent bladder cancer cases.

BLCA-4 Healthy controls Newly diagnosed Recurrent cases
ng/ml
Mean 1.02 1.30 1.45
Standard
Deviation (SD) 0.067 0.22 0.26
Standard error of Mean (SE) 0.01 0.04 0.05
Mode 1.01 1.53 1.48
Minimum 0.63 1.034 1.10
Maximum 1.11 1.90 1.928
Percentile 05 0.97 1.07 1.12
25h 1.005 1.15 1.20
50 1.02
(Median) 1.21 1.48
75t 1.06 1.51 1.52
95t 1.10 1.59 1.91
99t 1.11 1.85 1.92
F test 43.67
Pvalue 0.000
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For the age and sex, the mean + SD (ng/ml) of urine
BLCA4 in bladder cancer patients showed to be with
significant difference for both age and sex(p= 0.0053,
p= 0.049)respectively as shown in (Tablel2 and 13),

Table 12: Mean,SD,SE,and the mode of urine BLCA4 level in bladder cancer patients according to age.

also ANOVA test shown significant difference in the
mean + SD (ng/ml) of urine BLCA4 for different age
groups of healthy control, but non significant between
male and female healthy group (Tablel4, 15).

. F test
BLCA-4 Age in years Pvalue
(ng/ml)
<50 50-59 60-69 >70 Ftest
No.(%) (4.16)2 (20.83)10 (54.16)26 (20.83)10 5929
Mean 1.36 1.25 1.34 1.58

Standard 0.34 0.14 0.25 0.22 Pvalue
Deviation

0.0053

Table13: Mean,SD,SE and mode of BLCA-4 in male and female bladder cancer patients.

BLCA-4 (ng/ml) Gender
Male (42) Female (6)
Mean 1.35 1.57
Standard Deviation 0.24 0.18
Standard error of
Mean (SE) 0.038 0.07
Median 1.21 1.50
Ttest 2.03
Pvalue 0.049
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Table 14: Mean+ SD of BLCA-4 in different age groups of healthy .

Age in years
BLCA4 (ng/ml)
<50 50-59 60-69 >70
Mean + SD 0.04 £ 1.05 0.13 £0.98 0.01 1.004+ +0.03 1.00
F test 2.482
P value 0.049

Table15 : Mean+ SD of BLCA4 in healthy according to gender.

Gender
BLCA-4 (ng/ml)
Male Female
Mean £ SD 0.08 £ 1.01 +0.04 1.03
P value (P>0.05) 0.45

* Urine BLCAA4 level in bladder cancer patients in relation to

tumor grade:
The mean urine level of BLCA-4 in low grade and high

grade were (1.23 vs1.57) with a significant increase in high

grade (p <0.001) as shown in ( Table 16).

Table 16: Mean urine BLCA4 level in bladder cancer patients in relation to tumor grade.

BLCA-4 (ng/ml) Low grade High grade
No. 27 21
Mean 1.23 1.57
Standard Deviation (SD) 0.207 0.158
Standard error of Mean (SE) 0.039 0.034
Mode 1.211 1.488
Minimum 1.034 1.433
Maximum 1.61 1.928
Median 1.165 1.60
T —test 6.17
Pvalue 0.0001

» Mean urine BLCA4 level in bladder cancer patients in

relation to tumor muscle invasion:

In comparing the mean urine level of BLCA-4 be-

tween muscle invasion and non -muscle invasion, it

was1.554 vs. 1.241 with very high significant increase

in cases with muscle invasion (p < 0.001) (Table 17).

Table 17: Mean urine BLCA4 level in bladder cancer patients inrelation to tumor muscle invasion.

BLCA-4 level Muscle invasion Non- muscle invasion
No. 27 21
Mean 1.554 1.241
Standard Deviation (SD) 0.180 0.209
Standard error of Mean (SE) 0.039 0.04
Minimum 1.155 1.043
Maximum 1.928 1.61
Median 1.515 1.202
T —test 5.45
P value 0.0001
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* Urine level of BLCA-4 in relation to selected risk factors in
bladder carcinoma:

Statistical analysis of urine BLCA4 mean level in bladder
cancer patients in relation to some risk factors is shown in

(Table18 ), with non-significant differences between differ-
ent groups in regard to a specific risk factor as smoking, his-
tory of Schistosomiasis, history of stones, UTI and family
history of cancer.

Tablel8: Urine level of BLCA4 in relation to selected risk factors in bladder carcinoma

BLCA-4 Smoking Schistosomiasis UTI Stones Family history
(ng/ml) YES | NO YES NO YES NO YES NO YES NO
No. 29 19 8 40 29 19 6 42 7 41

(%) 60.41 | 39.58 16.66 83.33 60.41 39.58 12.5 87.5 14.5 85.4.33
Mean 1.125 | 1.174 1.42 1.36 1.35 1.40 1.39 1.37 1.43 1.36

SD 0.178 | 0.178 0.28 0.24 0.3 0.25 0.24 0.25 0.311 0.24
T-test 0.938 0.532 0.642 0.172 0.655
Pvalue 0.35 0.60 0.52 0.86 0.52

* Correlation between urine means level of IL-8 with BLCA4
of healthy subjects, newly and recurrent bladder cancer
groups:

The correlation between urine IL-8 with BLCA4 mean lev-
el in bladder cancer groups (newly diagnosed and recurrent

case) and control is shown in Table( 19), of which the data
shows a highly significant association (P= 0.000 ) between
them in patients with recurrent bladder cancer, while there
was no significant association in the other groups.

Table 19: The correlation between urine mean level of BLCA4 with IL-8 mean level in healthy subjects and

bladder cancer groups.

IL-8 pg/ml
Control
Newly Recurrence
BLCA4 (ng/ml) R 0.132 0.189 *0.728
P 0.418 0.366 0.000

* Correlation is significant at the level of 0.01, R: (pearson correlation)

* Receiver Operating Characteristic (ROC) analysis:

This analysis were used to evaluate the performance of di-
agnostic tests and more generally for evaluating the accuracy
of a statistical model that classifies subjects into one of two
categories, diseased or not, with the area under the ROC curve
(AUC) gives an idea about the usefulness of a tested param-
eter in differentiating between groups, the closer the area to
one, the more useful it is in discrimination. So this ROC was

used to determine the cut-off value for different parameters
for diagnosis of bladder cancer as well as differentiating them
from healthy controls by the best test which is IL-8 as highly
significant (P =0.000), with Roc area 0.983 with high sensi-
tivity and specificity. Also BLCA4 were highly significant(P
0.000 ), with ROC area 0.977 with high sensitivity and
specificity, as shown in( Table 20, Figure5 and 6) .

Table 20: The ROC analysis for urine IL-8 and BLCA4 level in bladder cancer patients.

AUC SE 95%CI P-value Cut-off Sensitivity (%) | Specificity (%)
IL-8

0.983 | 0.012 0.959-1.000 0.000 105.6 95 85
pg/ml
BLCA-4 0.977 | 0.013 0.952-1.000 0.000 1.076 93 85
ng/ml

AUC : Area under ROC curve , SE : standard error , CI: confidence interval
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Figure 5: Receiver operating characteristic curve for
detectionof bladder cancer patients by reference to
the level of urine IL-8.
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Figure 6: Area under the Receiver Operating Charac-
teristic curve for detection of bladder cancer patients
by reference to the level of urine BLCA4

Discussion:

nterlukine 8 has been evaluated in different types of hu-

man cancers, such as leukemia, ovarian cancer, breast
cancer, prostate cancer and urinary system cancer. [24, 25,
26, 27,28,29].

The present study, estimated urine IL-8 of 48 bladder can-
cer patients, 25(52%) newly diagnosed and 23(47%) recur-
rent cases, as well as,40 healthy control subject, the mean+
SD of urine IL-8 for recurrent cases(359.6+ 170.1) was sig-
nificantly higher (P =value 0.001) than newly diagnosed
(265.95+£139.09), while the level was significantly getting
down in healthy group(62.04 £+ 37.66)when compared with
newly and recurrent cases (P=0.001). These result were in
agreement with previous reports that documented an elevat-
ed urinary levels of IL-8 in patients with urothelial cell car-
cinoma[30,28,31,32], with significant increase in recurrent
group than newly diagnosed[15].

On regard to tumor grade, this study shows a statistically
significant increase in urine IL-8 level (P = 0.0002) in high
grade TCC (403.5pg/ml) when compared with low grade
tumor (238.7pg/ml). Moreover, patients with invasive blad-
der cancer had significantly higher level of IL-8(395pg/
ml ) than non —invasive patients( 246pg/ml ) with P value
of 0.0009, such a finding were similar to[14,31]who in-
dicated that elevated urinary levels of IL-8 are associated
with increased stage of the cancer, while opposite to these
were[32], of which they did not find a statistical difference
between high and low grade IL-8 serum levels. So the data
in present study were strongly support the suggestion that,

IL-8 contribute to human cancer through two mechanisms,
direct effect on tumor cell growth by regulated adhesion,
migration and invasion of cancer cells and indirect effects
through attracting host infiltration cells and angiogenesis
[33], as well as its high level will result in increased tumori-
genicity, progression then metastasis, with inhibition of tu-
mor growth by anti-IL-8 antibodies via down-regulation of
nuclear factor kappa-B [34]. So as IL-8 is cytokine, it was
expected and noted to bleed into stroma (as urine) and that
could be used as a non-invasive bladder cancer diagnostic
signature as well as, it has utility in prognostic evaluation
when monitored in solid tissue and perhaps in urine [29].
For discrimination between disease presence and absence,
ROC analysis was used in several studies to identify the
cut-off value of different cytokines [31],in this study, the
urine level of IL-8 at cut-off value of (105.6pg/ml) in blad-
der cancer patients was highly significant (P= 0.000), with
high sensitivity and specificity(95%,85%), when compared
with healthy group which indicate that significant increase
in cytokines concentration as an early sign for diagnosis of
bladder cancer, that is to say that this is the best test for dif-
ferentiation between healthy and bladder cancer patients,
there was in agreement with resent study done by[17], of
which they found that urinary IL-8 was the most accurate
single biomarker when monitored by individual ELISA with
a sensitivity of 87%, specificity of 86%, however Urquidi
eta.,2012 reported 59%sensitivityand 97% specificity at
median concentration of 128pg/ml of IL-8[30]. On regard
to correlation of IL8 with risk factors of bladder cancer,
this study show no significant correlation between IL-8with
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these risk factors(smoking,Schistosomiasis,Urinary tract
infection,stones and family history of cancer), may be some
another tests or markers could explained some correlation
with some of these risk factors

BLCAA4This is a transcription factor functioning in the
regulation of the gene expression in bladder cancer so it was
regarded as a highly specific bladder cancer marker that ex-
pressed early in the development of the disease[35,21]. In
this study we noted a highly significant increase (P < 0.0001)
in its level in patients mean + SD(1.378+ 0.250) when com-
pared with healthy subjects mean + SD(1.025 + 0.075) with
the highest urine BLCA4 mean level from recurrent blad-
der cancer patients(1.45 ng/ml) with significant increase(P
< 0.000) than newly diagnosed group (1.30 ng/ml) with the
lowest were in healthy groups(1.02ng/ml),this was compa-
rable to [22, 20, 36] in considering Urinary BLCA-4 was
significantly higher in the bladder cancer group than healthy.

Recently uBLCA-4 showed a potential utility as a urine-
based bladder tumor marker [36], of which it affects the
pathogenesis of bladder cancer through increasing of both,
the levels of thrombomodulin (which maintains blood flow),
as well as IL-1a and IL-8 ( mediate cellular proliferation,
invasion, and angiogenesis[21].

In high grade TCC mean level BLCA4 (1.57ng/ml)was
statistical significant increase in comparison to low grade
(1.23ng/ml)with (p < 0.001)and this was analogous to previ-
ous study, which points a role of BLCA-1 and BLCA-4 in
identifying the early stages of bladder cancer [20]. Regard-
ing muscle invasion, patients with invasive bladder cancer
had significant higher level of BLCA4 (1.554ng/ml) than
non —invasive one (1.241ng/ml) with P value 0.0001, this
was similar to Feng etal.,2012 of which such finding were
strongly support the suggestion that BLCA-4 enhance tu-
mourigenesis and tumour invasiveness through its interac-
tion with IL-1a, IL-8, VEGF and MMP-9 but, may not effect
pro-angiogenic pathways in bladder cancer [37].

Sensitivity and specificity of urinary BLCA-4 by ELISA
tests reached(93.8% and 85%) respectively, at cut-off val-
ue (1.076 ng/ml ) and the area under the curve for the urine
BLCA-4 tests was 0.977, however, Feng etal.,2011 revealed
97.3% sensitivity and100% specificity[22], and recently

Xia etal.,2014 reported sensitivity and specificity of 85%
and 97% respectively and the area under the curve for the
urine BLCA-4 tests was 0.9806[36], from these finding be-
sides an absence of high BLCA-4 levels in individuals with-
out bladder cancer ( included roughly benign genitourinary
conditions)we can use urinary BLCA-4 for the screening of
bladder cancer[35, 20].

When evaluating the level of urinary BLCA4 with risk fac-
tors, this study found a significant correlation between urine
BLCA4 level and patients age and sex, however no statisti-
cal correlation was found in present study between BLCA4
with other risk factors which include: smoking ,Schisto-
somiasis , UTI, stones and family history. Different result
was reported by Feng etal.,2011 which revealed no statisti-
cal correlation between BLCA4 with age and sex[22], but
a correlation demonstrated between this factor with age and
gender, as well as overexpression in invasive stage which
seems to increase the growth rate in cells and also causes
cells to express a more tumorigenic phenotype[38].

The correlation between different studied factors with
each other (in different groups) showed a highly significant
association between urine IL-8 with BLCA4 (P 0.000), in
patients with recurrent bladder cancer, while there was no
significant association in the other groups. These finding
were similar to previous study that showed a positive cor-
relations between BLCA-4 with IL-8 (p=0.001) with such a
relation mainly obtained in cases of advanced and recurrent
cases of cancer [37]. As well, present study were in agree-
ment with[20] who found that an up-regulation of IL-8in
overexpressing BLCA-4 cells that result in increasing tumor
growth and metastasis.

The conclusion of this study is that IL-8 and BLCA-4 in
urine measured by ELISA shows high specificity in bladder
cancer patients than normal, with urine IL-8§ and BLCA-
4 have a role in discrimination between newly diagnosed
and recurrent bladder cancer patients as well as low grade,
non- muscle invasion and high grade, muscle invasion blad-
der cancer.

There is a significant correlation between IL-8 with BLCA-
4 in recurrent bladder cancer group only, with marked in-
crease in its concentration.
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