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ABSTRACT

Objective: To study the tissue nuclear matrix protein 22 (NMP22) expression in bladder carcinoma biopsy and correlate it with
prognostic factors like stage and grade of bladder cancer.

Study Design: Descriptive cross-sectional study.

Place and Duration of Study: Pathology and Urology Departments, King Edward Medical University/Mayo Hospital, Lahore,
Pakistan from January to October 2019.

Methodology: Data of all bladder cancer patients’ biopsy blocks, presenting to histopathology section, was collected. NMP22
protein expression levels were analysed by immunohistochemical staining using a quantitative scoring method defined by
staining intensity (I), and percentage of positive-stained cells (P). Data was analysed by SPSS version 22. Chi-square test and
crosstabs were used to correlate grade and stage of urothelial tumors with gender and NMP22 expression. p <0.05 was taken
as significant.

Results: A total of 95 paraffin blocks of bladder carcinoma biopsies with data were retrieved for the study. NMP22 was
expressed immunohistochemically in 87/95(91.6%) of cases and was negative in 8/95(8.4%) of cancers. Correlation of intensity
of NMP22 staining with histologic grade showed that 58.3% of high grade BC expressed NMP22 strongly, 23.6% moderately and
11.1% weakly. In low grade tumors, no biopsy (0/23) expressed strong expression. Moderate intensity in 8.69% and weak in
78.26% of tumors (p<0.001). Intensity of staining with stage of tumor association revealed that 40.8% of stage | tumor showed
strong staining, 16.9% moderate, and 32.3% weak staining pattern. In stage Il tumors 54.1% showed strong, 29.1% moderate,
and 12.5% weak NMP 22 expression. (p=0.148).

Conclusion: NMP 22 is highly expressed in urinary bladder carcinoma and in male patients. It has strong association with grade
and weak association with stage of tumor. Immunohistochemical expression of this protein can help in better detection and
prognostic prediction of bladder carcinoma.
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INTRODUCTION If the cancer has spread to distant parts of the body, the 5-year
survival rate is 5%. About 4% of people are diagnosed with this
stage.’ Risk factors for BC are smoking, infections, prior radia-
tion and exposure to certain chemicals like benzidine and

Urinary bladder cancer (BC) is the fourth most common cancer
worldwide.' In Pakistan, due to rapid growth of population and
aging, bladder cancer is amongst the top ten frequent cancers

- . . e 2 aromatic amines (also called xenobiotics) found in paints,
asurinary bladder carcinoma occursin 50-80 years of life.” Ifthe leatherind dhaird “Mai fdi .
tumor hasinvaded bladder muscle wall, the 5-year survival rate eatherindustry, and hairdyes.” Mainstay of diagnosis is cystos-

is 69%. If the cancer extends through the bladder to the copic biopsy and urine cytology. Newer noninvasive tests that
surrounding tissues, lymph nodes or adjacent organs, the 5- bind urinary proteins like nuclear matrix protein 22 (NMP22),

yearsurvival rateis 35%. carcinoembryonic antigen and human complement factor H-
protein are also available.’ In some people, genes like GST (glu-
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NMP22 is a protein located in mitotic spindle of nucleus of the
cell. It allows cell replications after microtubule assembly and
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fragmentation of genome. Itsresponseis enhancedin presence
of xenobiotics.

Its main function includes DNA organisation, stabilisation,
organisation of gene complexes and RNA synthesis. NMP22 and
BLCA-4 (bladder cancer-4) are two main nuclear proteins
involvedin bladder cancerinitiation and propagation.” NMP22 is
released from apoptotic cellsandits concentrationrisesinurine
of bladder cancer patients. It is considered to be most reliable,
noninvasive, highly sensitive but poorly specific marker of
malignancyinvoidedurine.?

This study was designed to study of tissue NMP22 expressionin
terms of prognostic factors, like stage and grade of bladder
cancer.

METHODOLOGY

It was a descriptive cross-sectional study, conducted at the
Pathology Departmentin collaboration with the Urology Depart-
ment, King Edward Medical University/Mayo Hospital, Lahore,
Pakistan. Data of all bladder cancer patients’ biopsy blocks,
presenting to histopathology section forreporting, was collected
retrospectively from January to October 2019 with the help of
non-probability consecutive sampling. Patients were contacted
toobtaininformed consents for participationinthestudy.

Patients who did not give consent or lost to follow-up were
excluded from study population. All inadequate/insufficient
tissue biopsies, and patients, who underwent chemo/radio-
therapy prior to biopsy, recurrent tumor biopsies and with
urinary tractinfections, were also exempted.

Data of all biopsies of bladder tumors from January to October
2019 were collected and noted. Clinical/demographic findings
of patients were noted from charts of patients in Urology Ward
by concerned urologist after taking informed consents from
patients. Hematoxylin-eosin (HE) stained slides were prepared
afterprocessingand casesweregradedaccordingtoWHO 2010
grading system. TNM system was used for pathological
staging.” Staining was performed with a specific antibody
against NMP22 (1:10000, ab108600; Abcam) at room tempera-
turefor60 minsusingastandard protocolonthe Bond-Maxauto-
mated IHC stainer (Leica Biosystems, Global). A bond polymer
refine detection system (Vision BioSystems, Melbourne,
Australia) was used to reduce nonspecific staining. Immunohis-
tochemical staining was evaluated using a quantitative scoring
method defined by two parameters: staining intensity (1), and
percentage of positive-stained cells (P). For staining intensity, a
score of 0 represents no staining; whereas, scores of 1 -weak, 2 -
moderate and 3- represent strong staining. The final score was
obtained by multiplying the intensity () by the percentage of
positive-stained cell (P). NMP22 protein expression levels in BC
tissue and adjacent normal cells were categorised into four
groups, depending upon number of cells counted as no nuclear
stain-negative staining, score 0-99; weak staining; score
100-199-moderate; and strong staining, score =200. Method
used to detect was heat shock wave protein E1/HSPE1, since no
study previously done on immunohistochemical expression of

NMP22.* All clinical and histopathological findings were noted
inapredesigned proforma.

Data was analysed by SPSS version 22. Quantitative measure,
like age, was expressed in terms of mean and standard devia-
tion. Qualitative data were expressed as frequencies along with
percentages. Chi-square test and crosstabs were used to study
correlation between qualitative measures, like grade and stage
of urothelial tumors with gender and NMP22 expression.
P<0.05 was taken as significant.

RESULTS

Atotal of 95 paraffin blocks of bladder carcinoma biopsies with
data were retrieved for the study. Age of these patients varied
from 30-83 years with a mean value 0f59.8+ 12.63 years. Eigh-
ty-three (87.4%) were malesand 12 (12.6%) were females. Out
of 95, 23 (24.2%) were low grade tumors and 72 (75.8%) were
high grade papillary urothelial cancer (bladder carcinoma).
Seventy-one (74.7%) patients were diagnosed of stage | (T1)
and 24 (25.3%) were in stage Il (T2) cancers. NMP22 was
expressed immunohistochemically in 87 (91.6%) of the cases
and was negative in 8 (8.4%) of cancers. Strong intensity of
staining was observed in 42 (44.2%), moderate in 19 (20%),
weakin26(27.4%)andnonein8(8.4%) of cases. (Figures 1-4).

Figurel:Negative NMP22staining.
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Figure4:Strong p05|t|veNMP22

Outof23(24.2%) lowgradetumors, 17(73.9%) were malesand 6
(26%) were females. Out of 72/95 (75.8%) high grade tumors
66/72 (91.6%) were seen in males and 6/72 (8.3%) were seen in
females (p=0.026). Stage | tumors were in 71/95 (74.7%). Sixty-
one /71 (85.9%) males and 10/71(14.08%) females presented
with stage | tumors, and 22/24 (91.6%) males and 2/24 (8.3%)
females were atstagell, (p=0.463). Ahigh proportion, i.e. 92.8%
(77/83) biopsies in males and 83.3% (10/12) biopsies in female
expressed NMP22 immunomarker. Association of NMP22 expres-
sion with gender was such that 22/26 (84.6%) males and 4/26
(15.3%) females were weak positive for NMP22. 18/19 (94.7%)
exhibited moderate positivity in males and 1/19 (5.26%) in
females. Strong expression was noted in 37/42 (88.1%) males
and 5/42 (11.9%) females. Eight out of 95 cases were negative
out of which six (75%) were males and two (25%) were females,
(p=0.524).

Correlation of intensity of NMP22 staining with histologic grade
showed that 58.3% (42/72) of high grade BC expressed NMP22
strongly, 23.6% (17/72) moderately and 11.1% (8/72) weakly. In
low grade tumors no biopsy (0/23) expressed strong expression.
Moderate intensity wasseenin8.69% (2/23) and weakin 78.26%
(18/23) of tumors (p<0.001). Intensity of staining with stage of
tumor association revealed that 40.8% (29/71) of stage | tumor
showed strong, 16.9% (12/71) showed moderate and 32.3%
(23/71) showed weak staining pattern. In stage Il tumors, 54.2%
(13/24) showed strong, 29.2% (7/24) showed moderate and
12.5%(3/24) showed weak NMP 22 expression, (p=0.148).

DISCUSSION

Many survival-related and stage specific genes undergo struc-
tural variations to promote evolution of bladder cancer. Black
race and older age at diagnosis are important predictors of
death.” NMP binds to DNA sequences involved in chromosomal
replication, transcription and interaction with isomerases.
Urinary levels of NMP22 are raised in cancer patients; however,
its disadvantage is the possibility of false positive results due to
NMP22 release from dead urothelial cells in bladderinfections.™
Since there is high potential for targeted therapies and
immunotherapy in urothelial tumors, there is a continuous
search for molecular predictive and prognostic markers.®
NMP22 urine cytology alone has modest specificity and low
sensitivity for cancer detection.”* Combination of FISH (Fluores-
cence in situ hybridisation) and NMP22 can increase the sensi-
tivity and specificity of bladder cancer (BC) detection; butit can
increasethe costof managementthe disease™.

Many researchers have proposed association of NMP22
cytology with grade and stage of bladder carcinoma but no
study has emphasised cancer detection and management with
the help of immunohistochemistry, which is cheaper than FISH
and cytology techniques.

This study included biopsy samples of 95 patients with mean
age of 59.8+ 12.63years with majority of male patients. This
was similarto otherinternational data presented by many other
studies showing median age of 58 years and males being more
commonly affected by it.”** In this cohort, 23 (24.2%) were low
grade tumors and 72 (75.8%) were high grade. Chen A found
52% low grade and 47% high grade tumors.'® Lotan recorded
91% patientsatTa-Tl,2.4%T2-3,and unrecorded 6.4% patients
outof157."Amongour patients 74.7% were diagnosed at stage
I (T1) and 25.3% were stage Il (T2) cancers showing late stage
diagnosis as compared tootherstudies.

Tissue NMP 22 was expressed immunohistochemically in 91.6%
of cases and was negative in 8.4% of cancers. Balcishowed that
66.7% of his patients were positive for NMP22 and 33.3% were
negative." Inthe presentgroup, strongintensity of staining was
observed in 44.2%, moderate in 20%, weak in 27.4% and none
in 8.4% of cases. Similarly, Tsai et al. reported low intensity
(0-150 score) in 21.74% and high (151-300 score) in 78.26% of
patient population, n=92." In this study, association of NMP22
expression with gender showed that 22/26 (84.6%) males and
4/26 (15.3%) females were weak positive for NMP22. 18/19
(94.7%) exhibited moderate positivity in males and 1/19
(5.26%) in females. Strong expression was noted in 37/42
(88.1%) malesand 5/42 (11.9%) females. Eight out of 95 cases
were negative out of which 6/8 (75%) were males and 2/8 (25%)
were females. Many studies found no correlation with gender
and NMP22.*** However, our findings support positive relation-
ship between expression and male gender similar to the
findings of other studies, in urine samples.”"

The intensity of NMP22 staining showed positive correlation
with histologic grade exhibiting strong NMP22 expression in
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58.3% of high grade BC, 23.6% moderate and 11.1% weak
expression. In low grade tumors no biopsy expressed strong
expression. Moderate intensity was observed in 8.69% and
weak in 78.26% of tumors. Many of the international studies
confirmthese findings."'*" Since urinary detectionis not much
reliable in predicting grade of tumor, IHC is superior to urinary
tests.'**

Association of expression intensity of NMP22 with stage of
tumor revealed that 40.8% of stage | tumors exhibited strong
staining, 16.9% moderate and 32.3% weak staining pattern.
However, in stage Il tumors 54.2% showed strong, 29.2%
moderateand 12.5% weak NMP 22 expression.

We conclude that as the stage increases, there is mild increase
in expression intensity of NMP22. Although this finding is less
significant (p=0.148) than grade but it is not a negligible
finding. Most studies have identified similar findings between
these two variables except Szymanska B, who documented
strong positive association.'®***°

CONCLUSION

NMP 22 is highly expressed in urinary bladder carcinoma and in
male patients. It has strong association with grade; and weak
association with stage of tumor. Immunohistochemical expres-
sion of this protein can help in better detection and prognostic
predictionofbladdercarcinoma.
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