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Abstract

Background: This study aimed to assess the significance ofdmuapidermal growth
factor (HER-2/neu) protein overexpression and itessible correlation with
clinicopathological parameters of patients withocot cancer.

M ethods:

FFPE (Formalin fixed, paraffin-embedded blocks)nfral0 patients with colorectal
carcinoma were included in this study. A group Of datients with benign lesions
(polyp) were included as a comparative group anchd@nal colonic tissue sections
were included as control group. Formalin fixed, gbfan-embedded blocks from 40
patients with colorectal cancer were included inis thstudy. HER-2/ neu

immunohistochemistry was performed using the HeFesp Kit (Dako, Glostrup,

Denmark) according to the manufacturer's recommenda
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Results:

A total of 40 malignant cases were included.HER@/nvas considered as positive
in(26 cases) 65% of colorectal carcinoma and d t§td0 benign colorectal lesions it
was considered as positive in (7 cases)70% ofatth®re is no significant difference
from that of malignant cases (P>0.05). We did nnod fany significant difference
between overexpression of HER-2/neu in relatioage and tumor stage (P>0.05), but
there was significant difference in relation to tumstage (P<0.05).

Conclusion:

Based upon the findings of this study, it can benctwded that HER-2/neu
overexpression was observed in both colorectal evaremd benign colorectal
lesions(polyps),no significant association with ,agender, tumor stage with significant
difference in relation to tumor differentiation athmean HER-2/neu overexpression
play an important role in the pathogenesis of @ital cancer , which improve that the
blocking of HER-2/neu may be a target for blockthg evolution and progression and
hence improving the efficacy of anti-cancer thgragainst this cancer.

Background:
Colorectal carcinoma (CRC) is the second leadingeaf cancer death in the U'5

The majority of these CRCs arise sporadically tghoa multistep process (a multi-step
process which is characterized by the accumulatibgenetic alterations), with the
adenoma as the recognized intermediate step im tesielopment in an adenoma-
carcinoma sequenct?. In recent decades researches have tried to igesitifogical
markers in order to individualize chemotherapy pretlict clinical outcome and tumor
sensitivity(3).0One of these markers is Her-2/neatgdn which is one of the Her family
receptors located on chromosome 179 21,so0 it isbreame bound G-protein receptors
that when activated done multiple signal transductpathways regulating cellular
growth ,In addition to that which is involved inmaal cell proliferation and growth of
tissue ,it is related to EGFR(epidermal growth daateceptor)this marker is studied
well in the subject of breast carcinoma, in whicthbamplification and over expression
correlate with the over all cause of diseases ad prognosis and also represent as
evaluated factor of poor response to both chemaplyeand endocrine therafy
Clinically, c-erbB-2 amplification and/or over ex@ssion has been associated with poor
prognosis in a number of tumor types such as barastvarian cancef). Pathologic
specimens from the National Surgical Adjuvant Breasl Bowel Project protocol B-06
were reviewed and correlated with patients' outcdbhwerall survival was decreased in
all HER-2/neu-positive patients, and those patidwatang HER-2/neu over expression
with a good nuclear grade had a five-fold increiasmortality raté€”. Over expression
of the HER-2/neu receptor is detected in 25-35%uhan breast cancer patiéhts
Treatment of these patients with Herceptin®, amld&R-2 monoclonal antibody, has
been shown to reduce tumor volume, to augment ffieete of chemotherapy and to
increase survival in primary and metastatic breastef®. The success of HER-2/neu
directed therapy in breast cancer has lead to atrahs of protein expression and gene
amplification in multiple tumour types, colorectaincer among others. Herceptin® has
been shown to inhibit colony formation of the HCAs@lon cancer cell line and HCA-7
tumor xenograft§”.

The aim of this study was to determine the incideonf Her-2 positivity in both
colorectal cancer and benign colorectal tumour(pedy ,further more | determine the
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relationship of Her-2/neu expression and patiextag® and also the relation with
tumour stage and grade.

Materials and Methods:

This retrospective study involved 40 specimens afignant colon lesions of patients
who underwent elective surgery for colorectal TusnArgroup of 10 patients with
benign lesions (polyp) were included as a comparagroup, and Ten cases of normal
colonic tissue from patients presented with coloniopsy, other than
tumor(inflammatory colonic conditions) were selectnd regarded as a control group.
Each step was done for the comparative and cogtolps in parallel with the study
group.Tumour were staged according to TNM systechtha Dukes classificati®f'?.
HER-2/neu immunohistochemistry was performed ushmg Hercep-Test Kit (Dako,
Glostrup, Denmark) according to the manufacturestsommendations. am tissue
sections were deparaffinized, rehydrated and placedAKO Epitope Retireval
Solution for 40 minutes at 90°C, followed by coglifor 20 minutes at room
temperature and treatment with peroxidase-blockemgent. Afterwards slides were
rinsed and incubated with the primary antibodieairssy HER-2/neu for 30 minutes
followed by rinsing the slides and incubation wiitle DAKO Visualization Reagent for
30 minutes. After washing, the slides were incuthate diaminobenzidine for 10
minutes, counterstained with hematoxylin, de-hyettaind cover slipped. Evaluation of
the results was done according to the criteriae@®mmended by the manufacturer
using the scores from 0 to 3+. Score 0 is deferadedo staining at all or membrane
staining in < 10% of tumour cells. Score 1+is definas faint/barely perceptable
membrane staining in > 10% of tumour cells. Thdscate only sarined in part of the
membrane. 2+is defined as weak to moderate staofitfye entire membrane in > 10%
of the tumour cells. And 3+ is defined as strorrsbg of the entire membrane in >
10%. Score of 0 indicates a negative tumour, whderes of 1+, 2+ and 3+ were
regarded as positive expression of c-erbB-2. Esprasof Her-2/neu was assessed with
respect to age of patient, Dukes' stage and degfrabfferentiation using the chi-
squared test using SSPS 17 software..

Results:

A total of 40 patients with colorectal cancer westidied. For detailed patients'
characteristics see Table 1. The median age opatignts, of whom ( 30 ) were male,
was (48.8) years. The primary tumour site was ttercin ( rectosigmoid region) .
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Table 1. Patientscharacteristic

Variable No.
Gender
Male 30
Female 10
Age
<50 years 15
>50 years

25
Histological grade
I 15
Il 18
11 7
Stage of tumor
I 1
Il 9
11 30

Her-2/neu expression and clinicopathological parameters:

The expression of the c-erbB-2 protein was evatlat@h respect to the patient's
clinicopathological data. HER-2/neu immuno-expre@ssivas positive in (70%) of
benign lesions and non of the control group cood#i show HER-2/neu immuno-
expression, while (65%)of malignant cases were tpesifor HER-2/neu without
significant difference(p value >0.05)

(Table 2).

Over-expression of HER-2/neu was detected in (685%)ose patients <50 years old in
comparison to (80%) in those who atte 50 years old without significant difference (p
value >0.05) .

Regarding tumor grade HER-2/neu immuno-expressas positive in (60%) of grade |
, (83.3%) of grade Il and (28.5%) of grade Il wisignificant difference(p value
<0.05),Fig(1)(d,e). Furthermore Over-expressiorlBR-2/neu was detected in (55.5%)
of stage Il and without significant difference (@uwe >0.05) (Table 2).

Table 2. HER-2/ neu (C-ErbB-2) over-expression andclinicopathological
characteristics.

Parameters Total c-ErbB-2 protein overexpression
No. of patient§Negativg¢ (positive) P
value
Normal tissue 10 (%) 0
Benign lesions 10 3(30%) 7(70%) >0.05
Malignant cases 40 14(35%) 26(65%)
Ade aroup(years)
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<50 years 15 7(46.6%) 8(53.3%) >0.05

>50 years 25 2880) 19(76%)

Grade

[ 15 6(40%) 9(60%) (C<OB

Il 18 3 (16.6%) 15 (83.3%)

Il 7 5 (71.4%) 2(28.5%)

Tumor stage
Stage | 1 1(100%) 0(-) >0.05

Stage | 9 4(44.5%) 5(55.5%)
Stage Il 30 8(26.6%) 22(73.3%)

Fig(1):shows:

a)colonic polyp, score zero HER2/neu,IHCX20

(b)colorectal cancer gradel,score zero HER2/neu opeesgion,IHCX40

(c) colorectal cancer grade Il ,score +1 HER2/neueymession,IHCX20

(d) colorectal cancer grade Il ,score +2HER2/neu oymession,IHCX40

(e) colorectal cancer grade lll,score +3HER2/neu oymession,IHCX40
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Discussion:

The ErbB signaling network is known to influencevale range of cellular processes,
including proliferation, motility, and surviVaf). It is known that overexpression of
EGFR often portends a worse prognoSfs®™®. Overexpression of the HER-2/neu
receptor is detected in 25-35% of human breastetafic but the level and incidence
of HER-2/neu overexpression in primary colon tunsoappears to be different than
those observed in breast cancer. Conflicting datst @bout the prevalence of HER-
2/neu overexpression in colorectal cancer whictlyearfrom 0 to 83 %' In our
study, we examined 40 colorectal cancer tumor sesnfar the presence of Her-2/neu
oncoprotein by immunhistochemistry. No correlatimould be found between
clinicopathological features and the HER-2/neu expression,regarding the age and
the stage of the disease . Similar results arerithescin the study of Nathason ef‘&l.

In contrast to these results are four studies whaeport an association between Her-
2/neu overexpression and advanced $t&0é??.0ur study also show significant
difference between HER-2/neu overexpression andjthée of the tumor ,this finding
is agreed with Saeki T,etdP. Our study results indicating a very low rate dEmR+2-
/neu positivity and no correlation with clinicopatbgical features might be hampered
by the small number of cases 40 cases, Howevergthits are in agreement with same
other larger patient series. In contrast to thest cére the above mentioned four
publications. The most likely reason for this diy@mcy is the technical variability in
the performance of immunhistochemistry. Anothessomamay be due to the fact, that
different antibodies have been used, stressingntpertance of using standardized test
systems most notably in case of therapeutic retmvasf the results. The c-erbB-e
protein expression was observed in colorectal aamgerarely in the therapeutic range
(2+ and 3+). As known from studies in Her-2/neuastdtic breast cancer, Herceptin®,
a HER-2 neutralizing antibody, is only effectivetire therapeutic range. In a study by
Ramanathan et‘@. Her-2/neu positive patients with advanced col@lezancer should
receive trastuzumab (Herceptin® and irinotecantitneat. Of 138 screened patients
Her-2/neu overexpression was only detected in ¥4; B+ in 5 and 3+ in 6 patients),
therefore the study was prematurely closed.

Furthermore we recommend for further researchesuld be done to detect both the
HER-2/neu overexpression and gene amplificatiorspgcific genetic methods like
FISH technique or others to become more specifiedl accurate in detection of this
marker in patient with colorectal cancer.
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