Kufa Med.Journal 2011.VOL.14.No.2

Correlation of HER-2/neu Oncogene Expression And
Grades of Transitional Cell Carcinoma of Bladder

Dr. Maather Bager Hussein Al-Harmooshy / Msc generbpathology
Department of pathology/ Faculty of Medicine/ Al-Qaldissia University

- AdAl

4 ey MEnY) Bl gla e WA A HER-2/neudi gsd (el gl e liall el e Gl
Gﬁmmu\)qmsﬁ(;m\ﬁ\mw\u&)ﬂwm O M\)Jg_uu e)}j\ )J\.AJAAJJCA).\LA\ \.JAL.}\).}
Y'Y o eAJLAQ‘k—LA}“).\GY B d)\]\ USS Sag Y ‘é_ﬂ_ﬂ\ uyﬁw\mmaﬂwu\w\yﬂ\
O liie 4 () el ds 50 v el Cifiia ¢ 1 VA5 S YT OV 0 jae Jana ae 4t AY
Lo Ll dul pall @ yedal sl e ZAIEN da al) e dine VY 5 AU A il e die YE V) ds )
& SIS s ¢ JEY) A GUa e (e (YOTA) diie VA 8 Lis s JSHER-2/neu -di i ¢ Al
Y Aol Lo il 5 g sl laill culd i) o ade (RGN da Hall) Cigeaal) Siaill cild i)
e Julee (¢.00 > Widad) silall da 50 ae HER-2/NEW | el daial 5 483ke aa g3 4dl LS (Al
agaay ol g Alitanal)  JEY) A GUa s Als i A il 53 cals HER-2/neud! o o

5l Alat) dpaa
Abstract:-
This study was conducted to estimate the overegjme®f HER-2\neu oncoprotein in
human transitional cell carcinoma of bladder andhow its possible correlation to the
specific pathological parameters like grade of tunwe evaluated the available tissue
blocks of 50 patients with transitional cell cammnma who had referred to Al-diwaniya
Hospital/ department of pathology in a period bemwdanuary 2006 and December
2010,32 cases were male and 18 cases were female. Tdre age of the patients was
57.5 years (range from 33 to 82 years). The casae wlassified according to the
grading system into grade I, Il, and Ill in 9, @4d 17 cases respectively. From 50
cases of TCC, A total of 19 (38%) patients wersitpe for overexpression diER-
2/neu oncogene, 12 (63.2%) cases of them with predomimaambranous and
cytoplasmic staining and 7 (36.8%) cases of theth wytoplasmic staining , there was
no pure membranous staining. High histologicaldgsaof the TCC were associated
with increased expression ¢iER-2/neu, There was 1 (11%) case &fER-2/neu-
positive with a grade | tumor, 7 (29%) with gradleand 11 (63.7%) with grade IIP(
=.002) There was a significant relationship in HEIReu over expression with high
grade of TCC.

Aim of the study:
The aim of this study was to evaluate the relatigndetweenHER-2/neu oncogene
expression and grade of transitional cell carcingi@C) of the bladder.
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Introduction:-

Recent scientific attention has focused on the oblgrowth factors in the progression
of cancer.HER2/neu (also known a€rbB-2) stands for "Human Epidermal growth
factor Receptor 2" and It is a member of the ErlyBtggn family, more commonly
known as the epidermal growth factor receptor famHER2/neu has also been
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designated a€D340 (cluster of differentiation 340) anpl85 It is encoded by the
ERBB2 genéV.

HER2 is a cell membrane surface-bound receptorl@ekDa transmambrane tyrosine
kinase belonging the epidermal growth factor remefpamily which comprises four
homologous receptors Erb-1 (EGFR,HER1) , Erb-2 (B&BuU), Erb-3 (HER3) , and
Erb-4 (HER4Y that is overexpressed on the cell surface of aqmately 25% to 30%
of breast cancefd . Activation of c-erb2 oncoprotein , either by hwwor
hetrodimerization , trigger intracellular signgirevents leading to cell growth ,
differentiation and surviv! . It is encoded within the genome by HER2/neunawn
proto-oncogene. it is thought to be an orphan tecewith none of the EGF family of
ligands able to activate it. However, ErbB recepttimerise on ligand binding, and it is
the preferential dimerisation partner of other merstof the ErbB famil{¥! The HER2
gene is located at the long arm of human chromosb#(e7 q21-q225.

Overexpression dfER-2/neu has been associated with some different typesiwfam
cancersin one studyt is overexpressed in 13/59 cases of breast caran, 8/29 cases
of pulmonary adenocarcinomas , 10/58 cases of edalr carcinoma , 6/56 cases of
pulmonary squamous carcinoma and 7/62 cases afcgadenocarcinom¥ .15/112
cases of endomaterial carcinoftain other study® 101/177 of transitional cell
carcinoma of the urinary bladder showed overexpyassf HER2 oncoprotein .

Bladder cancer is a common tumour. Over 10,000 blemider cancers are diagnosed
annually in the UK. This equates to 4% of all cascen Britain. Bladder cancer
accounts for nearly 5000 deaths each year in the THé€re are over 60,000 newly
diagnosed cases in the USA with 13,000 deaths aliteeaich year. It is estimated that
67160 new cases of TCC of the bladder and 13 7&€hslewill occur in 2007 in the
United States due to this disease. For local turaacs distant metastases, the 5-year
survival rates are 48% and 6%, respectielyin men it is the fourth most common
cancer after prostate, lungs, and colorectal matign accounting for 6.2% of all cancer
cases. In women it is the eighth most common camossunting for 2.5% of all cancer
case®). Over the last 25 years the mortality rate foadoler cancer has been falfilg

Life expectancy will increase in patients with TGfGa correct and early diagnosis is
made. Several factors involve in determination obgposis and selection of the
treatment. A known dependent factor is the gradieftumof®. Other factors such as
growth rate, patient’'s age, and tumor aggressiwees also importa(ﬁ)c However,
they may be inadequate in determination of the mwe and therefore, other factors
such as oncoproteins can be helfulhe clinical course of bladder carcinoma carries
a broad spectrum of aggressiveness and risk. Ladegrsuperficial bladder carcinoma
have minimal risk of progression to death; howewegh-grade with muscle-invasive
carcinoma are often lettiat®.

Material and method :-

We evaluated the available tissue blocks of 50ep#i with bladder TCC who had
referred to Al-Diwaniya Hospital / department oftip@logy in a period from January
2006 and December 2010. Three micrometer thickicsectwere prepared from
paraffin-embedded tissue blocks and stained by toxylan-eosin method. Tumor
grade was then determined using) the World Healtta@ration/ International Society
of Urological Pathologists critef? by a single pathologist blinded to the records of
the patients. A manual avidine-biotin-peroxidasenplex procedure was used in the
immunohistochemical analysis (Dako Cytomation, QCQdpgen, Denmark);the
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expression is classified into cytoplsmic stainingd anembranous and cytoplasmic
staining.

The membrane staining intensity and pattern wensidered for scoring according to
the Food and Drug Administration approved critéHawhich are as the fallowing Zero
= no staining or membrane staining observed intlegs 10% of the tumor cells. 1+ =
partial membrane staining in more than 10% of thear cells and membrane staining
not circumferential.

2+ = circumferential weak to moderate staining ob=g in more than 10% of the
tumor cells

3+ = strong circumferential membrane staining olesein more than 10% of the tumor
cells.

Data were analyzed using the SPSS software vetSi@md chi-square was used .

Result :-

50 cases of TCC were included in this study, 324p6%ere male and 18 (36%) were
female. The mean age of the patients was 57.5 yearge, 33 to 82 years). The cases
were classified into grade |, Il, and Ill in 9 (18%24 (48%), and 17 (34%) cases,
respectively [table 1]. A total of 19 (38%) patientere positive for over expression of
HER- 2/neu oncogene. 12 (63.2%) cases had membranous (preaiothiand
cytoplasmic staining and 7 (36.8%) cases had cgsopic staining, There was no case
with pure membranous staining and 73.7%o0f the pesttases was with strong positive
3+ and with score 2 in 10.5% and in score 1 58% [table 2]. High histological
grades of the TCC were associated with increagpdession ofHER-2/neu. There
were 1 (11.1%) case &fER-2/neu positive with a grade | tumor, 7 (29.1%) with gead
Il, and 11 (64.7%) with grade Il with significarglationship P = .002) [table 2]. The
percent of membranous staining was increased frérh% in grade 1l to 81.8% in
grade lll [Table 3].

Tablel:- Clinicopathologic characteristics of TCC ases.

Clinicopathological characteristic

Sex Male 32 (64%)
Female 18 (36%)

Age > 50 30 (60%)

9 <50 20 (40%)

| (Well differentiated ) 9 (18%)
Grade Il (Moderately differentiated ) 24 (48%)
lIl (Poorly differentiated ) 17 (34%)
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Table 2:- HER-2/neu expression pattern in TCC cases

Staining
Positive 19 (38%)
Negative 31 (62?7%)

Pattern
Cytoplasmic 7 (36.8%)
Membranous 12 (63.2%)
+Cytoplasmic

Percent of

staining +1 3 (15.8%)
+2 2 (10.5%)
+3 14 (73.7%)

Table 3:-HER-2/neu expression pattern in relation to gradesf TCC.

Grade | Grade Il | Grade Il
Staining
1 11
0,
Positive (11.1%) 7(29.1%) (64.7%)
Negative 8 (88.9%) 17 6 (35.3%)
(70.9%)
Pattern 0 3 (42.9%) | 4 (36.4%)
Cytoplasmic ' '
Membranous
0, 0, 0,
+Cytoplasmic 1 (100%) | 4 (57.1%)| 7 (63.6%)
Percent of 0 1(14.2%) | 2 (18.2%)
staining +1
+2 0 1(14.2%) 1 (9%)
+3 1(100%) | 5(71.6%)| 8 (72.7%
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Discussion:

The identification of molecular markers that pravién insight into the potential
behavior or aggressiveness of tumors is a necessgryfor the improvement of cancer
treatment. The association between HER-2/neu gendifecation and poor prognosis
was first determined in 1987 by Slametral on breast cancéf?. In the present study,
HER-2/neu over expression was seen in 38% of TCiemia .This characteristic is
associated with more aggressive tumor behaviogrdot to our findings, higher grade
of the TCC of the bladder is accompaniecdHBR-2/neu over expression with statistical
significant relationship, this in agreement with rk@lopoulou P et al in 1997 that
performed on a total of 106 patients, it was res@dhat higher grade and stage of the
TCC tumor correlated with mot¢ER-2/neu overexpressidit). These results also agree
with the results of Mellon and colleagues and Cosanid colleagu&é®

One of the important features of HER2 staining @CT in our study was the pattern of
staining. There was membranous staining in additborytoplasmic staining , It means
that other mutations must be responsible in TCC tl@@nother hand, because of more
membranous staining and high percent of strongesspon in higher grades , drugs that
targeting HER2 may be helpful in these cases. @nstindy by Lipponen and his
associates on 91 patients with bladder TCC showequafients (12%) to bdER-2/neu-
positive and in 4% of them, the expression was etaas moderate or sevéfe they
found out that moderate and severe over expres$ibiitR-2/ neu oncoprotein in TCC
seemed to be related to a more aggressive behavibe tumor, while low expression
of this oncoprotein had no predictive vdlie Although that study had some
differences in the method of cellular evaluatidnwas similar in other ways to ours.
Also the more membranous staining in higher grdtissagree with more studies on
colonic carcinom&"*®) but there is no current studies in TCC carcinoevealed that .
Tetu and coworkers studied low malignant potergegbillary TCC tumors and found
out thatHER-2/neu expression was unremarkable in superficial bladdecer which is
compatible with our resulf§). In another study, 36% of cases were positiveHBR-
2/neu using the immunohistochemistry method preciselyilamto our study and might
confirm our resulté.

In the study by Latif et al HER-2/neu and muscle invasiveness were evaluated in 25
patients with TCC. No significant relation was dtéel in the expression of this
protooncogene and grade of the tumors; howeverpéneentage of positive cells for
HER-2/neu was greater in invasive tumors suggesting HER-2/neu treatment in
invasive case§Y. Our sample size was greater, but their methosl mare sensitive
since they used fluorescence in situ hybridizatagher than immunohistochemistry.

Conclusion :-

Analysis of HER-2/neu status in TCC carcinoma igpanmtant because it provides

valuable prognostic, predictive and therapeutionmiation, as we did in the present
study, this gene can be used in determination @ptiognosis of bladder TCC and Our
results showed that HER-2 over-expression corelati¢éh aggressiveness parameters
such as high histological TCC grade. And becadsmare prominent membranous

staining in higher grades, the Herceptin therapy

could be helpful in patients with TCC patients .
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Recommendation :-
comprehensive research with longer follow-up peraa larger sample sizes are
needed for further elucidation of the role of thER42/neu oncogenes.
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