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Abstract:

ladder cancer is a complex disease and this study of bladder cancer was conducted to assess the significance of level dif-
ference of MMP-9 in urine and tissue biopsy which has a role in tumor progression in bladder cancer patients. MMP-9
evaluated in urine of 48 bladder cancer patients and 40 healthy controls by ELISA test, and in 57 biopsies of bladder cancer
and 40 normal urothelium (autopsies) by immunohistochemistry (IHC). Result indicated that urine MMP-9 showed high
specificity in diagnosis bladder cancer patients, and has a role in discrimination between (newly diagnosed vs recurrence), but
urine level and tissue expression of MMP-9 were unrelated to grade, muscle invasion. Some risk factors like Schistosomiasis

and family history of cancer showed a significant association with MMP-9 tissue expression.
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Introduction:

ladder cancer is the ninth most commonly diagnosed can-

cer worldwide, with more than 150,000 deaths per year,
and an estimated male-female ratio of 3.8:1.0 [1]. Incidence
of bladder cancer in Iraq on constant rise, with (80%) were
males and (20%) were female[2], with this cancer is associ-
ated of an infection of Schistosoma [3]. Several years ago, data
from the Baghdad Tumor Registry, showed that the urinary
bladder cancer is the dominant tumor, squamous-cell carci-
nomas being the majority and an evidence of infection with
Schistosoma haematobium is associated with the occurrence
of this histological type [4]. Although the major histological
cell type of such cancer in Iraq was SCC, there is a trend for
increasing frequency of TCC among patients infected with
schistosomiasis [5]. The age of highest incidence of bladder
carcinoma over (50) years, majority of them male, they have
low level education, and most of them smoking [6]. risk factor
like positive family history, seems to play now more important
roles in the development of this disease [7], Bladder cancer
risk is 1.8 times higher in people with family members of the
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disease, of which in some cases, these members of family may
be all exposed to the same cancer-causing chemical, and may
also share changes in some genes like Glutathione S-transfer-
ases M1(GSTM1),[8].

The most system of classification for grading urothelial can-
cer has been World Health Organization (WHO) classification
of the 1973, for papilloma and grades 1, 2, and 3 carcinomas,
then in 2004, WHO and International Society of Urological
pathology (ISUP) described new category called papillary
urothelial neoplasm of low malignant potential (PUNLMP[9],
more recently, WHO has recommended changing bladder can-
cer grading to only two categories: low and high grade, which
is used in the latest version of the American Joint Committee
on Cancer (AJCC) 7thedition Staging System(2010).

Ghafouri-Fard etal.,2014 noted that at the time of diagno-
sis about one fifth of primary bladder cancers have reached
the muscle layer of the bladder wall and have a poor prog-
nosis[10], as well [11]noted that, 80% of bladder tumors or
more are in the mucosa or lamina propria non-muscle invasive
(NMIBC). On regard to recurrence, the NMIBC recurrence
phenomenon makes bladder cancer one of the most prevalent
cancers worldwide [12], with papillary and superficial tumors
recur in 70% of patients after surgical excision of tumor[13].

In Iraq, staging showed that most cases were in Ta group,
both new or receive treatment cases and the type of tumor
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mostly resected was urothelial cell carcinoma[2]. As well,
[14] reported that, more than half of the cases with papillary
growth pattern had a superficial non-invasive disease while,
the remaining cases was a sessile growth pattern which had a
deeper muscle invasive disease.

Diagnosis, treatment with follow-up of Bladder cancer re-
quire laborious, expensive, invasive in addition to time-con-
suming investigations that make this type of cancer un easy
clinical condition [15], therefore there is an increasing need
for exploring non invasive markers for it, so urine tumor
markers used as an indicators of disease in patients presented
with hematuria, also, aid in diagnosis of recurrence and sur-
vival[16], and these markers were used as an adjunct to urine
cytology, result in reducing the cystoscopy frequency in the
follow-up patients with bladder cancer[17]. Like Matrix me-
tallopeptidase 9 (MMP-9) which is in particular the gelati-
nases have been associated with degradation of extracellular
matrix, metastasis with invasion of tumor cell in many hu-
man cancers and aid in the diagnosis of Bladder cancer(BCa)
through urinalysis[18]. The aim of this study is to evaluate the
significances of MMP-9 biomarkers in urine of bladder cancer
patients (as non-invasive procedure), and in bladder tissue and
compare this biomarker in patients at different cancer grade,
invasion and relation with risk factors, then evaluate their ef-
fect on the prognosis of the illness.

Materials and Methods:

Subjects

This prospective study conducted on 137 individuals (111
males and 26 females) over the period from June 2013 to
April 2014 in Al- Yarmouk and Baghdad Teaching Hos-
pital in Baghdad, of which urine sample and tissue biopsy
were collected from patients with suspected carcinoma of
bladder who were undergoing cystoscope, as well, urine
samples were collected from apparently healthy volunteers
(who were free of diabetes mellitus, hypertension, infections
especially UTI and Schistosomiasis and with no previous his-
tory of cancer especially bladder cancer, cigarette smoking
and alcohol drinking ). In addition, apparently normal bladder
autopsies were collected from the Forensic Medicine Institute,
Baghdad, Iraq. These studied individuals were classified into
three groups:
Group 1: 57 bladder cancer patients with average age (63+
9.3), this were sub divided into 28 newly diagnosed bladder
tumor patients (25 of them were men and 3 were women), and
29 recurrent tumor patients (relapse), of which they previously
received intravesical chemotherapy and /or radiotherapy (25
men and 4 women).
Group 2: 40 healthy volunteers (28 men and 12 women with
average age 51£13.3).
Group 3: 40 autopsies (apparently normal urothelium), of
which 33 were men and 7 were women  with average age
(51£13.7).

Previous laboratory finding was obtained from each patient
and a full history for diseases, besides a cystoscopic examina-

tion by which transurethral resection (TUR) biopsies were tak-
en from the apparent lesion, processed by standard oncologi-
cal procedures, 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 su-
pernatant was aliquoted, stored at —80°C in deep freez until
analyzed. Before analysis, samples were slowly thawed and
Centrifuge again before assaying to remove any additional
precipitates that may appear after storage. Urinary level for
MMP-9(abcam,UK) quantitatively determined and done for
collected samples accordingly . Enzyme-Linked Immunosor-
bent Assay (ELISA) for mmp-9performed for patients and
healthy urine samples by commercially available ELISA Kkits.
The assay were read in a microplate reader (Memmert, Ger-
many) and method is a solid phase sandwich ELISA .

* Immunohistochemical detection of MMP-9 proteins in
paraffin embedded sections

Biopsies were processed by fixation in(neutral buffered for-
malin10%, dehydrated through a graded series of ethanol,
cleared in xylenes, after that, paraffin embedding step took
place then stained with routine stains of(H&E), as well as im-
munohistochemically, following the procedure described in
the texts [19]. Hematoxylin and eosin section were examined
for histological grading and muscle invasion examination.

Immunohistochemistry procedures

» Slide baking in tissue-drying oven.

* Deparaffinization by washing in xylene.

* Rehydration with alcohol.

* Then Peroxidase Block ( enough drops of H202 ), fol-
lowed by Antigen Retrieval, Buffer and protein block was
added .

* Optimally, (100ul) of diluted primary antibody applied
on the sections

* The secondary antibody of complement (rabbit anti mouse
secondary antibody) were applied on the sections

» HRP-conjugate of secondary antibody (Goat anti —rabbit
HRP Conjugate ) were applied covering the specimen

» The DAB —chromogen were applied

* Counter- stain: Mayer’s heamatoxylin stain was applied to
the sections

* Dehydration: in ethanol and xylene

* Between each of the previous steps there was washing step
with buffer

* Mounting media: of DPX was applied

* Slides were examined and the stained cells were counted
with assistance of an experienced histopathologist by light mi-
croscope. Using a two tier scoring system was carried out,
for scoring of MMP-9expression, (cytoplasmic and membra-
nous staining)

* Scoring For MMP-9 as (Yousefetal.,2014):
The quantity score (QS) of stained tumor cells was estimated
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as follows:

Score 1: 0, 1-10%, Score 2: >10-50%, Score 3: >50-70%,
Score 4: >70-100%.

Staining intensity score was estimated as follows:

Score 0: no staining, Score 1: weak staining, Score 2: mod-
erate staining, Score 3: strong staining.

The total IHC score result from multiply the percentage and
the staining intensity scores that ranges from 0 to 12. Low
levels of expression represented by scores of 0 to 4 and high
levels of expression score was from >4 to 12.

Results:

Assessment of matrix metalloproteinase (MMP-9)
Urine MMP-9 level assessment

The mean+SD (pg/ml) of urine MMP-9 level was elevated in
patients (6747.74+2150.31), compared to that of healthy con-
trols (1131.53+£1554.81), with statistical significant difference
(P<0.001) as seen in (Tablel).

Table 1: Mean £SD, SE and mode of MMP-9 in bladder cancer patients and controls.

MMP-9 (pg/ml) Bladder cancer patients Healthy volunteers
.No 40
Mean 6747.7 1131.53
Standard 2150.3 1554.81
Deviation (SD)
Standard error of 310.3 245.83
Mean (SE)

Mode 9336.8 381.05
Minimum 2447.5 210.88
Maximum 9336.8 6400.19

Median 7064.3 542.41

T test 18.6

Sig 0.001>

MMP-9 level in bladder cancer groups

On regard to patients groups, as shown in (Table 2) the mean
+ SD(pg/ml)of urine MMP-9 level for newly diagnosed was
(6176.8+2366.9), recurrent cases was (7368.3+ 1730.19) and
healthy controls was (1131.53 +1554.80). The statistical anal-
ysis showed that there was a significant difference between

and within groups with P value <0.001, with a significant high-
er level in recurrence groups (7368.3pg/ml) to be followed by
newly diagnosed (6176.8pg/ml) then it was significantly get-
ting down in healthy groups (1131.53pg/ml). The distribution
of bladder cancer cases and healthy control according to the
median MMP-9 level (pg/ml) is shown in the (Figure 1).

Table 2: Mean £SD, SE and mode of MMP-9 in healthy, newly diagnosed andrecurrent cases of bladder cancer.

MMP-9 pg/ml Healthy controls Newly diagnosed cases Recurrent cases
Mean 1131.53 6176.8 7368.3
Standard 1554.80 2366.9 1730.19
Deviation (SD)
Standard error of Mean (SE) 245.83 473.3 360.7
Mode 381.05 4244.2 9336.8
Minimum 210.88 2447.5 2785.5
Maximum 6400.19 9336.8 9336.8
Percentile 05" 256.94 2900.354 4312.7
25t 301.59 42442 6544.4
50* 542.41 6821.3 7902.6
(Median)
75t 917.04 8110.4 8719
95t 5100.31 8923.791 9316.664
99t 5893.24 9332.7 9336.8
F test 73.117
.Sig 0.001>
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Figure 1: Distribution of median MMP-9 level in healthy,

newly diagnosed and recurrent cases of bladder cancer.

According to the age and gender, (Table 3, 4, 5, 6) demon-

strate the mean + SD (pg/ml) of urine MMP-9, showed to be

Table 3: Mean + SD of MMP-9 in different age groups of bladder cancer.

non -significant for patients and healthy subject.

Age in years Ftest
MMP-9(pg/ml) Pvalue
<50 50-59 60-69 >70
No. 2(4.16%) 10(20.83%) 26(54.16%) 10(20.83%) Ftest
Mean 5435.1 5903.9 6871.9 7527.6 1.554
Pvalue
Standard Deviation 3772.5 2355.1 1984 2049 .4 0.22
Table4: Mean, SD and SE of MMP-9 in bladder cancer patients according to the gender.
MMP-9 (pg/ml) Gender
Male Female
No. 42 6
Mean 6662.4 7344.6
Standard Deviation 2240.2 1349.1
Standard error of Mean (SE) 345.6 550.7
Median 7024.1 7261
T test 0.723
Pvalue 0.47
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Table 5: Mean + SD of MMP-9 in different age groups of healthy.
Age in years Mean = SD
50> 1153.37£1574.93
50-59 377.78 +661.95
60-69 1629.35 1105.17+
70< +2603.72 1940.32
Ftest 0.7104
Pvalue 0.55
Table 6: Mean + SD of MMP-9 in healthy according to gender.
Gender
MMP-9(pg/ml)
Male(28) Female(12)
Mean = SD 1223.10 + 1780.92 917.86+ 845.38
Pvalue 0.45 (P>0.05)

3-3-1-B. Urine MMP-9 in low and high grade bladder
cancer patients
For MMP-9 in patients with low and high grade bladder

cancer, it showed that the mean were (6419.5 vs 7169.7) re-
spectively, with no significant difference between them (p >
0.05), as shown in (Table7 and Figure2)

Table 7: Mean urine MMP-9 level in low and high grade bladder cancer patients.

MMP9 level Low grade tumor High grade tumor
No. 27 21
Mean 6419.5 7169.7
Standard Deviation (SD) 2429.8 1690.6
Standard error of Mean (SE) 467.6 368.9
Mode 4244.2 7064.3
Median 6983.9 7457.6
T —test 1.20
P-value 0.23
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Figure2: Median urine MMP-9 level in bladder cancer pa-
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Urine MMP-9 level in bladder cancer patients in relation

to tumor muscle invasion

between muscle invasion and non-muscle invasion with mean

level of (7385.7 vs6251.5) as noted in (Table 8).

There was no statistically significant difference in MMP-9

Table 8: Mean urine MMP-9 level in bladder cancer patients in relation to tumor muscle invasion.

MMP-9 level Muscle invasion tumor(27) Non- muscle invasion tumor(21)
Mean 7385.7 6251.5
Standard Deviation (SD) 1302.2 2543.5
Standard error of Mean(SE) 284.18 489.49
Mode 7064.34 4244 .24
Minimum 4929.69 2447.5
Maximum 9336.8 9336.8
. 7458
Median 6983
T —test 1.86
P value 0.069

Urine levelof MMP-9 in relation to selected risk factors in

bladder cancer patients

For the relation of some factors with bladder cancer, in re-

relation to smoking (P=0.63), Schistsoma infection (P= 0.25),

UTI (P= 0.62), stone (P= 0.41) as well as family history of

gard to urine MMP-9 level, Table 9 Showed non-significant

cancer (P =0.62).

Table 9: Urine level of MMP-9 in relation to selected risk factors in bladder cancer patients.

MMP Smoking Schistosomiasis UTI Stones FamilyHistory
(Pg/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) | (83.3) | (60.4) | (395) | (125 | ®75 | (14.5) | (85.4)
Mean 5846.4 5372.1 5942.6 6908 6621.1 | 6940.9 7434.44 6649.6 | 6400.5 | 6817.1

SD 3408.6 3062.5 2294.4 2113.7 | 2163.2 | 2174.5 1529.7 2221.7 | 2230.8 | 2156.2

T-test 0.490 1.16 0.500 0.834 0.496
Pvalue 0.63 0.25 0.62 0.41 0.62

value for different parameters for diagnosis of bladder can-
cer as well as differentiating them from healthy controls by
the MMP-9 a highly significant (P= 0.000), with ROC area
0.971with high sensitivity and specificity, as shown in ( Table
10, Figure 3) .

Receiver Operating Characteristic (ROC) analysis

The area under the ROC curve (AUC) gives an idea about
the usefulness of a tested parameter in differentiating between
groups, the closer the area to one, the more useful it is in dis-
crimination. So this ROC was used to determine the cut-off

Table 10: The ROC analysis for urine IL-8, MMP-9 and BLCA-4 level in bladder cancer patients.

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

MMP-9 0.000 2616.5 93.8 87.5

pg/ml
AUC : Area Under ROC Curve, SE : Standard Error , CI: Confidence Interval

0.971 0.015 0.943-1.000
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Figure3: Receiver operating characteristic
curve for detectionof bladder cancer patients
by reference to the level of urineMMP-9.

Immunohistochemistry of MMP-9 in bladder cancer tissue
Scoring of MMP-9 in patients and controls

The percentage of positively (PR) stained cells and Stain-
ing Intensity of positively stained cells (SI) in patients and
controls were summarized in (Table 11). The product of the
positively (PR) stained cells and the intensity of staining cells
scores represented the final IHC score that ranges from 0 to 12.

Scores of 0 to 4 were considered as low levels of expression
while high levels of expression were with score from >4 to12.
MMP-9 was highly expressed in 3(5.2%) out of 57 TCC
tissue while tissue while all of 40 normal autopsies were with
low expression, fisher’s exact test showed no significant dif-
ference between MMP9 over expression and these two group
(Table 12,Figure 4)

Tablell: The percentage of positively (PR) stained cells andStaining Intensity of positively stained cells (SI) of MMP-9 in
bladder tissue of bladder cancer patients and normal autopsies.

Staining Intensity score
percentage
of positively NO weak Moderate (Strong)
stained cells of (Score0)  (Scorel) (Score 2) (Score3) Total
MMP-9 . Controls Patients Controls Patients Controls No.
PatientsNo.
No. No. No. No. No.
(Score 1)
24 1 30 0 0 0 0 0 55
0,1-10% ’ ’
(Score 2)
13 0 0 0 0 0 13
10-50%
(Seore 3) 10 0 3 0 0 0 13
>50-70%
(Seore 4) 6 10 0 0 0 0 16
>70-100%
Total No. 54 40 3 0 0 0 97
Table 12: Final score of MMP-9 in bladder cancer patients and normal urothelium.
. Patients Normal urothelium Total
MMP-9 expression
No. (%) No. (%) No. (%)
High expression (>4- 12) 3(5.2) 0 3(3)
Low expression (<4) 54 (94.7) 40(100) 94(96.9)
Total No. (%) 57(58.76) 40(41.23) 97(100)
Fisher’s exact 0.265
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Figure4: Score of MMP-9
in bladder cancer patients
and control.

EMMP9 High

Patients Control (normal autopsy)

Scoring of MMP-9in newly diagnosed and recurrent cases  1(3.5%), and low expression was found in 27 (96.4%), while

of bladder cancer in the recurrent cancer patients, 2 of them (6.8%) showed
The percentage of positively(PR) stained cells, Staining  high expression and 27 (93.2%) revealed low expression,

intensity of positively stained cells ( SI) in newly and recur- ~ with Chi —square showed no significant difference between

rence cases shown in (Table 13). In 28 newly diagnosed blad-  these two groups(Table14).

der carcinoma, high expression of MMP-9 was detected in

Table13: The MMP-9 percentage of positively (PR) stained cells, Staining Intensity of positively stained cells (SI) in newly
diagnosed and recurrent bladder cancer cases.

Staining Intensity score
NO weak Moderate Strong
percentage
of positively
stained cells of (Score 0) scorel (Score 2) (Score 3) Total
MMP-9 No.
Newly Recurrence Newly Recurrence Newly Recurrence
No. No. No. No. No. No.
(Score 1)
12,0 2 , 1 0 0 0 0 25
0,1-10%
(Score 2)
8 5 0 0 0 0 13
10-50%
(Score 3)
4 6 1 2 0 0 13
>50-70%
(Score 4)
3 3 0 0 0 0 6
>70-100%
Total No. 27 27 1 2 0 0 57
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Table 14: Final score of MMP-9 in newly diagnosed and recurrent cases of bladder cancer patients.

Group
MMP-9 : Total
] Newly diagnosed Recurrence (%) .No
expression .
b (%) No (%) No b
High expression
3.5)1 6.8)2 5.26)3
012 4e (3.5) (6.8) (5.26)
L .
ow expression (96.4) 27 (932) 27 (94.7)54
to40
(%) .Total No (49.12)28 (50.87)29 (100)57
Chi-square 0.500
P value 0.480

Scoring of MMP-9 in relation to bladder tumor grade and  7.4% of low grade and high grade TCC respectively, so no
muscle Invasion statistically significant difference between them. In addition

Regarding the score of MMP-9 with tumor grade, as shown to that, it was noted that the cytoplasmic tumor cells stained
in (Tablel5, Table16), it was with high expression in 3.3% and  positive for MMP-9(Figure5and 6).

Table 15: The MMP-9 percentage of positively (PR) stained cells, Staining Intensityof positively stained cells (SI) in low
and high grade bladder tumor.

Intensity score
p ¢ ¢ NO Weak Moderate Strong Total
ercentage o
positively s% ained (Score0) (scorrel) (Score 2) (Score 3) ota
cells of MMP-9 Low High grade | Low grade | High grade Low High No.
grade No No No grade grade
No. ) ) ) No. No.
(Scorel)
0. 1-10% 14, 1 10, O 0 0 0 0 25
s 1= ()
(Score2)
10-50% 10 3 0 0 0 0 13
= o
(Score 3)
4 6 1 2 0 0 13
>50-70%
(Score4)
0 6 0 0 0 0 6
>70-100%
Total No. 29 25 1 2 0 0 57

Table16: Final score of MMP-9 in bladder cancer patients according to tumor grade.

Grade Total
MMP-9 expression Low grade High grade

No.(%) No.(%) No.(%)

High expression>4 to 12 1(3.3) 2(7.4) 3(5)
Low expression0 to 4 29(96.6) 25(92.6) 54(94.7)
Total No. 30(52.6) 27(47.4) 57(100)

Chi-square 1.55
P value 0.213 (not significant)
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As well, there was no significant difference between muscle
invasion of tumor and MMP-9 expression (P > 0.286), with
high expression in only 7.4% and 3.3% of invasive and non-

invasive bladder cancer respectively, as shown in (Tablel7,
Figure6).

Table 17: Scoring of MMP-9 in bladder cancer patients according to invasion of tumor.

Tu.invasion
Total
MMP-9 expression Invasion Non -invasion (%) N
.No
(%) .No (%) .No °
High expression >4 — 12 (7.4)2 (3.3)1 (5.26)3
Lowexpression0 — 4 (92.6) 25 (96.6) 29 (94.73)54
(%) .Total No (47.36) 27 (52.63)30 (100)57
Chi-square 1.14
P value (not significant) 0.286

Scoring of MMP-9 in bladder cancer patients according
to gender
Scoring of MMP-9 shows highly significant difference (P

=0.000) with gender of patients, on which high expression
were noted in (4.0%) of male and (14.2%) of female patients,
as seen in (Table18).

Table18: Expression of MMP-9 in bladder cancer patients according to gender

. Male Female Total
MMP-9 expression

No. (%) No. (%) No. (%)

High expression (>4 — 12) 2 (4.0) 1(14.2) 3(5)
Low expression (0 —4) 48 (96.0) 6 (85.8) 54(94.73)
Total No. (%) 50(87.71) 7(12.28) 57(100)

Chi-square .37'3 o
P-value 0.000 (highly signifi-
cant)

The relation of risk factors for TCC with MMP-9 expres-
sion in tumor tissue

Thirty four cases out of 57 cancer patients were smokers
and high expression of MMP-9 was seen in 1 (2.9%) of
them, while high expression of MMP-9 in non-smoker can-
cer patients was 2 (8.6%) of 23, with Chi —square test showed
significant difference between MMP-9 over expression and
smoking(P= 0.021). Nine cases of bladder cancer patients had

a history of schistosomiasis, they showed high expressionin 1
(11.1%), while in 48 non- schistosomal bladder cancer cases,
overexpression was detected in 2 (4.2%), statistically there
was a significant association (P=0.021). As well, a significant
increase was noted in expression of this factor in patients with
family history of malignancy (P= 0.000). On other hand, UTI
as well as history of stone revealed no significant difference
between groups (Table 19).

14 TIraqi Journal of Cancer and Medical Genetics

Volume 9 - Number 1 - 2016



Table19: Scoring of MMP-9 in bladder cancer patients in relation to risk Factors.

MMP-9 expression

Low/negative High Total
Risk factors Expression Expression No. (%) Statistical analysis
0-4 >4 —12
Smoking Chi-square 5.36
Yes  No. (%) 33(97.1) 1(2.9) 34(59.64) P=0.021
NO No. (%) 21 (91.2) 2 (86) 23(40.35) (signiﬁcant)
S. heamatobium Chi-square 5.36
Yes  No.(%) 8 (88.9) 1 (11.1) 9 (15.78) P=0.021
NO  No. (%) 46 (95.8) 2(4.2) 48(84.21) (significant)
UTI Chi-square 0.500
Yes  No.(%) 27(93.1) 2 (6.8) 29(50.87) P=0.480
NO No.(%) 27 (96.4) 1(3.5) 28(49.12) ( not significant)
Stones Fishers’ exact
Yes No.(%) 6(100) 0 6(10.52) p=1.000
NO  No. (%) 48 (94.23) 3(5.8) 51(89.47) (not significant)
FamilyHistory Chi-square 295.
Yes  No.(%) 6 (85.8) 1(14.2) 7(12.28) P=0.000
NO No. (%) 48 (96.0) 2 (4.0) 50(87.71) (Significant)
Total No.(%) 54(94.73) 3(5.26) 57(100)

Fig5: Transitional cell carcinoma (TCC), low grade,
showing no staining, (Immunohistochemical stainingfor

MMP-9,X100)

Fig 6: Transitional cell carcinoma (TCC), High grade,
muscle invasion, showing elevated MMP-9 expression
in the cytoplasm of cancer cells, (Immunohistochemical
staining for MMP-9, X100)
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Discussion:

Result of MMP-9 in urine and THC test:

The common malignancy involving the urinary system is
Bladder cancer [20]. Less accuracy in bladder cancer diag-
nosis with current urine-based assays, so there is a continue
in search for improvement biomarkers, through proteomic
and genomic profiling of urine, with many biomarkers as-
sociated with the presence of BCa, like MMP-9[21]. Many
studies demonstrate that, in the progression and development
of many neoplasias, such as bladder cancer the expression
of MMP-9 has been implicated[22], breast cancer [23], na-
sopharyngeal carcinoma[24], head and neck squamous cell
carcinoma[25],and lung cancer [26].

In this study the (mean+ SD)pg/ml of wurine MMP-
9 results for recurrence cases and newly diagnosed
were(7368.3£1730.19 and 6176.842366.9 respectively)
which was significantly higher inrecurrent cases, but the lev-
el was significantly getting down in healthy group(1131.53
+1554.80) when compared with newly and recurrence group
(P <0.001), these finding were comparable to other studies
which consider MMP-9 urinary level was able to discrimi-
nate between bladder cancer patients and healthy control
[21,18,27,28],as it was known that MMP-9 mediate growth
factors activation, release of angiogenic factors or destroy the
chemokine gradient development by host immune response
and suppress apoptosis of tumor cell[29, 30], but in contrast
to the finding of this study[31] revealed that patients with
newly diagnosed bladder cancer as well as, with recurrent
disease, had equivalent levels of urinary MMP-9.

In high grade TCC, urine level of MMP-9 (7169.7
pg/ml)was increased (but non-significantly)in comparison
to that of low grade (6419.5pg/ml), as well a similar finding
were noted in muscle invasion in comparison with non- mus-
cle invasion(7385.7vs6251.5) this was similar [32], how-
ever[18,28] found that ELISA levels of urine MMP-9 were
correlated to stage and grade of the disease. In the urine of
bladder cancer patients, the detection of MMP-9 bounded to
neutrophil gelatinase-associated lipocalin (NGAL) forming
a complex that has the the ability to protect MMP-9 from
auto degradation, and enhance its activity that is associated
with metastasis [33,34] in addition another confirmation that
MMP-9 has a role in tumor progression was the detection of
non- significant difference in its level in both high grade and
muscle invasion bladder cancer cases [32]. The urine level of
MMP-9 at cut-off value (2616pg/ml) was highly significant
(P=0.000) in bladder cancer patients with high sensitivity
and specificity (93.8%, 87.5%) respectively,when compared
to healthy group which indicate that significant increase in
cytokines level concentration as an early sign for diagnosis of
bladder cancer[35], however,[21] reported uMMP-9 sensitiv-
ity of 56% and specificity of 92% but uMMP9 data generated
an AUROC of 0.533, sensitivity of 45%, specificity of 76%
according to[28], and[27]reported sensitivity and specificity
of (64.29% and 100%)respectively.

On regard to expression of MMP-9 in bladder tissues

of patients, it was noted that high expression were present in
only1(3.5%)of newly diagnosed cases, 2(6.8%) of recurrence
and was low/ negative in all normal autopsies with non—sig-
nificant difference among groups, the other non-significant
correlation were noted between its expression with histologi-
cal grade and muscle invasion as seen in (Table16, Table17),
that is to say, most of tumor cells were in low expression of
MMP-9 and that was in agreement with other study report-
ed that MMP-9 staining IHC was unrelated to tumor stage ,
grade , multiplicity , or recurrence rate but associated with
tumor size [31,32], as well urine concentrations of MMP-9
detected in samples of bladder cancer patients was in no cor-
relation with immunehistochemical status of bladder tumor
tissue sections, of which the frequency and staining intensity
is graduated from absent, low then moderate to intense while
ELISA measures the total of MMP-9 protein concentrations
present in urine[31]. Opposite to this finding [22] reported
a positive association of MMP-9 expression with higher
stage of cancer, of which it is associated with cell surface and
facilitate the invasion of cancer cells through epithelial cell
layers into nearby stroma and blood vessels, as well other
study demonstrated overexpression of this protein in human
tumors [23,36], as it usually participate in angiogenesis and
tumor growth [37]. In correlation with studied risk factors a
significant associations between high expression of MMP-9
in IHC of tissue taken from cancer patients with Schistoso-
ma and family history of cancer (P= 0.02 and 0.000 respec-
tively), the higher expression of MMP-9 in schistosomiasis
may be explained as the effect of transcriptional regulation of
MMP-9by inflammatory cytokines such as interleukins and
TNFa [38,39,31], while recent study of[27] on this marker
demonstrated a much higher level in non-schistosomal blad-
der cancer, however,[32] showed no correlation between
uMMPs and bilharziasis. The conclusion of this study is that
MMP-9 in urine measured by ELISA showed high specificity
in bladder cancer patients than normal, but low potential in
diagnosis of high grade, muscle invasion and low grade, non-
muscle invasion however, yet it is a good marker in detec-
tion of newly diagnosed cancer patients and recurrent cases.
Immunohistochemistry of MMP-9 showed low expression
in both tumor tissue and normal urothelium biopsy. Gender,
age, smoking, schistosomiasis, family history and UTI were
associated with bladder cancer and correlated with our mark-
ers in different manner.
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