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Abstract 

Introduction: HER-2 Overexpression in breast cancer has 
prognostic value and predictive value of treatment response. 
The aim of our study was to evaluate immunohistochemistry 
(IHC) and chromogenic in situ hybridization technique (CISH) 
to assess HER-2 expression in breast cancer.  
Methods: We conducted a retrospective study on 50 immuno-
histochemical tests in Anatomy and Cytology department of 
the Military Hospital of Tunis between November 2003 and 
July 2009.  
Results: Average age was 48.5 years (32-80 years). Average tu-
mor size was 32 mm (15 and 90 mm). It was more than 3 cm 
in 52% of cases. The infiltrating ductal carcinoma accounted 
for 94% of cases. Forty-four percent of cases were grade histo-
prognostic Scarff-Bloom-Richardson (SBR) III or II. Sixty per-
cent of our patients had lymph node metastases at diagnosis. 
One-third of breast cancers had more than 5 lymph nodes at 
diagnosis. IHC has concluded to the overexpression of HER-2 
in 18% of cases. Ten breast cancers score 2 + required further 
exploration by CISH. Three of these have overerexpressed 
HER-2 with CISH technique. Thus, overexpression of HER-2 
was obtained in 24% of cases when we associated CISH to 
IHC. We did not find any relationship between the overexpres-
sion of HER-2 and age, tumor size, lymph node involvement, 
SBR score and hormone receptors.  
Conclusion: IHC is the method of choice for the determina-
tion of HER2 status in breast cancer. It’s a reliable, rapid and 
inexpensive method. It can be standardized and calibrated tak-
ing FISH or CISH as a technical reference  

Introduction  

HER-2 is a membrane receptor protein with tyrosine kinase ac-
tivity. This protein is over-expressed in 25-30% of cases. Acti-

vation of this protein has a prognostic value, is predictive of re-
sponse to chemotherapy, hormone therapy and anti-Her2neu 
therapy. The aim of our study was to evaluate two techniques 
to evaluate the intensity of expression of oncoprotein HER-2 
in breast cancer: immunohistochemistry technique (IHC) and 
in situ chromogenic hybridization technique (CISH) [1]. 

Methods 

We conducted a retrospective study about 50 immunohisto-
chemical examinations in Anatomy and Cytology department 
of the military hospital of Tunis, between November 2003 and 
July 2009. We analyzed tumor size, histological type, Scaff 
Bloom Richardson histo-prognostic grade (SBR), nodal status 
and Her2neu status. We have done in situ chromogenic hybrid-
ization (CISH) test for the 10 patients having Her2neu 2+ 
score. Statistical analysis was performed with SPSS version 18. 

Results 

Average age of patients was 48.5 ± 11.9 years (32-80 years). 
The main age group was between 40 and 50 years (32%). Tu-
mor size averaged 32 ± 15 mm (5-90 mm). Tumor size was be-
yond 2 cm in 84% of cases. Invasive ductal carcinoma was the 
most frequent histological type (94%). Forty four percent of 
cases had an histoprognostic grade Scarff Bloom Richardson 
(SBR) II or III. SBR grade I was observed in 12% of cases. Ax-
illary dissection was performed in all patients. The number of 
lymph nodes removed was between 3 and 41. Sixty percent of 
our patients had lymph node metastases at diagnosis. Twenty 
percent had more than 10 metastatic lymph nodes. Hormone 
receptors (HR) were positive in 72% of cases. HER-2 expres-
sion grade was 1+ in 12%, 2+ in 20% and 3+ in 18% of cases. 
Chromogenic hybridization technique (CISH) was performed 
for the HER-2 2+ score. Three of these tumors overexpressed 
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HER-2 oncoprotein by CISH. We studied the relationship be-
tween overexpression of HER-2 and other prognostic factors. 
The average age of cases overexpressing HER-2 was 46.6 ± 
13.8 years vs 49.1 ± 11.4 years in the remaining population. 
Histological tumor size in the case of HER-2 overexpression 
was 29.5 ± 12.3 mm vs. 32.8 ± 15.9 mm in the remaining cas-
es. Lymph node involvement was documented in 75% of tu-
mors overexpressing HER-2 vs 52.6% of the rest. Fifty percent 
of HER-2 overexpressing tumors had a score SBR III vs 
42.1% for HER-2 negative tumors. Hormone receptor (HR) 
expression was observed in 58.3% of tumors overexpressing 
HER-2 vs 76.3% in remaining cases. 
 

Discussion 

HER-2 receptor is a glycoprotein belonging to the HER family 
which consists of four transmembrane receptors called: HER-1 
(c-erb B1 or EGFR), HER-2 (c-erb B2), HER-3 (c-erb B3) and 
HER-4 (c-erb B4). The HER-2 oncoprotein has 3 areas: an ex-
tracellular binding domain, a transmembranal domain and an 
intracellular domain with tyrosine kinase activity. Her2 activa-
tion is through self-cleavage of its extracellular domain or di-
merization with other HER receptors forming heterodimers, 
particularly HER-2/HER-3, characterized by a high signaling 
potential. This feature explains the high rate of cell growth ob-
served in tumors overexpressing HER-2, and high metastatic 
potential due to an increase in cell motility and high levels of 
vascular endothelial growth factor (VEGF) secretion to sup-
port the metastatic growth. Membrane receptors HER2 (185 
kDa) are normally present on cell surface, this number increas-
es to several million when the gene is amplified [2].  
 
Different techniques with variable sensitivity and specificity are 
used to analyze the HER-2 status: immunohistochemistry, 
Western blot, Elisa or FISH (fluorescence in situ hybridization) 
or CISH (chromogenic in situ hybridization, PCR and southern 
blot) or northern blotting, RT-PCR. HER-2 protein could be 
detected, either as an intact receptor at the membrane surface 
or by its extracellular domain (circulating shed antigen) [3]. 
 
Immunohistochemistry (IHC) is the most widely used method 
being simple, fast, inexpensive and accessible for most labora-
tories. HercepTest® score is currently used in clinical trials and 
is devised into 4 categories of Her2 expression: HER-2 0: no 
membrane expression, HER-2 1+: incomplete membrane ex-
pression in more than 10% of invasive tumor cells, HER-2 2+: 
complete membrane expression of medium intensity in more 
than 10% of invasive tumor cells, HER-2 3+: intense and com-
plete membrane expression in more than 10% of invasive tu-
mor cells. Amplification by FISH is present in 5 to 20% of 
HER-2 2+ cases [4]. In our series, breast cancer HER-2 2+ 
score reached 20%. The CISH study was positive in 1/3 of cas-
es. 
 
The FISH technique is more reliable and reproducible method 
than IHC, allowing the visualization of the DNA of HER-2 

and its amplification in tumor cells, but more expensive [5]. 
Two steps are recognized: hybridization of tumor DNA with a 
fluorescent probe recognizing the HER-2 gene in one step and 
a second probe recognizing the centromere of chromosome 17 
may be coupled to the first probe or be performed in a second 
step [6]. For FISH, a case is considered amplified if it has more 
than 2 copies of the gene. A normal cell has two copies of the 
HER-2 gene and two copies of chromosome 17 centromere 
(CEP17). Amplification is certain from 4 copies. The recom-
mendations of the American Society of Clinical Oncology 
(ASCO/CAP) define an overexpressed HER2 status when the 
ratio HER2/CEP17 is greater than 2.2 and HER2 status not 
overexpressed when the ratio is less than 1.8 [6]. The intra- and 
inter-laboratory differences are possible related to technical dif-
ferences and difficulties of interpretation [7]. The European 
Committee has approved in October 2004 the use of FISH 
technique as a complement to IHC to determine the HER-2 
status. CISH has been proposed by some authors as an alterna-
tive to FISH because of its complexity and cost and requires in 
addition a fluorescence microscope [8,9]. The study concord-
ance between FISH and CISH was 93.6% in Tanner study 
(157cases) [10], 100% in Zhao [11] (62 cases) and Dandachi se-
ries [12] (173 cases), 84% in that of Gupta study [13] (31 cases) 
and 96 % in that of Arnould series (79 cases) [8] and CISH is 
considered an attractive alternative to FISH. 
 
Her2 status determination is important to assess prognosis and 
select the appropriate treatment. HER-2 overexpression is also 
correlated to histological grade, hormone receptor (HR) status, 
tumor necrosis, lymphoid infiltration, high mitotic index, p53 
mutation and the absence of bcl2 expression [2,14]. Slamon et 
al [15] identified for the first time HER-2 as a poor prognostic 
factor in breast cancer in 1987. Amplification of HER-2 was 
correlated with progression-free survival (PFS) and overall sur-
vival (OS). Median OS in HER-2 negative was twice that ob-
served in HER-2 positive tumors. Several studies have shown 
an association between HER-2 amplification and a shorter time 
to progression, a higher recurrence rate and increased metastat-
ic potential [6,16]. In our study, we found no correlation be-
tween overexpression of HER-2 and tumor size, SBR grade 
and nodal status.  
 
HER-2 overexpression is predictive of response to treatment 
administered. It was associated with less effectiveness of hor-
mone therapy in adjuvant and metastatic treatment with a rela-
tive risk of progression 2.5 time higher in patients with meta-
static HER status 2 positive breast cancer suggesting a possible 
resistance to hormone therapy [17, 18]. Transfection of multi-
ple copies of the HER-2 gene in tumor cells confers resistance 
to hormone therapy [19]. 
 
HER-2 status is also predictive of chemotherapy response with 
better response to anthracyclines than to CMF 
(cyclophosphamide, methotrexate, 5Fluorouracyl). This could 
be related to the co-expression of HER-2 and topoisomerase 
II, target of doxorubicin and predictive marker of the response  
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Figure 1. Infiltrating ductal carcinoma overexpressing HER2 
oncoprotein (IHCx200) 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 : Infiltrating ductal carcinoma with HER2 amplifica-

tion with CISH technique (CISHx400) 
 
 
to anthracyclines [20, 21]. The recombinant humanized mono-
clonal antibody (IgG1, human and murine components of 95% 
and 5% respectively) or Herceptin® Trastuzumab was the first 
to be described and approved. It binds to the juxta-membrane 
domain, extracellular HER2 receptor and prevents the dimer-
ized receptor to transmit an effective signal, which inhibits cell 
proliferation, motility, increase in VEGF levels, and resistance 
to hormone therapy. Trastuzumab binding to HER2 receptor 
also contributes to apoptosis and potentiates the effects of 
chemotherapy. In addition to its intracellular effects, 
trastuzumab could also have an effect on antibody dependent 
immune response. The results of this antibody are summarized 
in changing the behavior of HER2-positive cell becoming less 
aggressive and transforming biological cell activity becoming 
similar to HER2-negative cell activity. Better understanding of 
mechanisms of action of trastuzumab led to a rational design 
of clinical trials and improvement in treatments targeting 
HER2 [2]. 

Conclusion 

IHC/FISH/CISH technique have an important role in the de-
termination of HER2 status and therefore estimate the progno-
sis and guide therapeutic indication of breast cancer. these 
techniques would be used to determin other parameters predic-
tive of therapeutic response as topoisomerase II for anthracy-
clines and c-myc for herceptin in HER2 positive population. 
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