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ABSTRACT
Objective: To review Her-2/neu and Tp53 status and their correlation with all other prognostic 

clinicopathologic features of infiltrative ductal breast carcinomas. 
Materials and Methods: This cross sectional study was performed on 139 patients with infiltrative 

ductal breast carcinoma who were diagnosed between May 2000 and March 2006 at the surgery and 
pathology departments of Alzahra Hospital, Isfahan, Iran. Immunostaining (IHC) for Tp53 and 
Her-2/neu were performed on formalin-fixed, paraffin-embedded tissues based on an avidin-biotin-
peroxidase complex technique. The relationship of these markers with clinicpathologic parameters 
including age, axillary lymph nodes status, tumor size and histological grade were evaluated.

Results: It was found out that Her-2/neu-positive cases were greater among metastatic lymph nodes 
than in patients without metastasis, however it was not significant (p=0.1). A significant association 
was also observed between Her-2/neu status and tumor grading (p=0.01). On the contrary, no 
association was found with other clinicpathologic parameters. In this study, Tp53 presentation in 
high-grade carcinomas was significantly more as compared to low grade ones (p=0.03). A significant 
association was also observed between Tp53 and tumor size (p =0.01). There was no association with 
menopausal status and lymph node status. 

Conclusion: IHC determined that Her-2/neu and Tp53 expressions are not associated with nodal 
and menopause status. Conversely, a correlation was found between Her-2/neu, Tp53 expressions 
and high histological grade of tumor. However, to validate these findings, long-term prospective 
studies on patients’ survival are necessary.
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 Introduction

Clinical outcome of breast carcinoma is affected 
by prognostic and predictive factors. Prognostic 

factors are associated with either the metastatic or the 
growth potential of the primary tumor. Predictive 
factors are associated with the relative sensitivity 
and/or resistance to specific therapies (1-4). In the 

last few years, in addition to research on well-known 
clinicopathologic factors (such as patient age, tumor 
size, axillary nodes status and hormone receptors) there 
have been a lot of studies concerning the biological 
factors which affect tumor behavior and also explain 
the carcinogenesis in breast carcinoma. Her-2/neu 
(c-erb-B2) overexpression and Tp53 mutation are 
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said to have an adverse effect on prognosis and also 
influence the response to therapy (5,6). The human 
epidermal growth factor receptor-2 (Her-2/neu) is 
located on chromosome 17q211 and encodes a 185 
kda transmembrane glycoprotein that is homologous 
to the other three members of the family: Her-1, Her-
3, and Her-4. The Her-2/neu gene amplification and/or 
protein overexpression occur in 14-30% of all breast 
cancer cases (7,8). The prognostic significance of 
Her-2/neu has remained a controversial issue yet (9). 
Several studies have suggested a direct correlation 
between Her-2/neu and poor clinical outcome in 
certain subsets of breast cancer patients (10,11) 
while some other studies did not report any clinical 
correlation (12,13). 

The Tp53 gene is located on the short arm of 
chromosome 17. It encodes a 53-kd nuclear protein 
that can induce cell cycle arrest or apoptosis in 
response to DNA damage and its inactivation can 
lead to uncontrolled cellular proliferation. The wild-
type p53 gene has a short half-life and is virtually 
undetectable in tissues. When mutated, the new 
conformationally altered p53 protein is stabilized 
and detectable on immunohistochemistry (14). 
Tp53 gene mutations have been reported in different 
human tumors. With regard to breast cancer, altered 
Tp53 has been identified in 15% of in-situ and 
50% of invasive diseases. According to the higher 
proliferative and lower apoptosis rates due to loss 
of Tp53 function, altered p53 should therefore be 
associated with a worse clinical outcome (6). There 
is a high degree of variability which may be due to 
different immunohistochemical techniques, varying 
assessment of results for monoclonal antibody type 
(15). In the present study we tried to inspect the 
expression of Her-2/neu and Tp53 in relation to the 
clinicalpathologic features of the disease.

Materials and Methods
This cross-sectional study included 139 patients 

with breast infiltrative ductal carcinomas (IDCs) who 
were diagnosed between May 2000 and March 2006 
at the surgery and pathology departments of Alzahra 
Hospital, Isfahan, Iran. Paraffin-embedded, formalin-
fixed tissues were obtained from the pathology 
department. Samples were reviewed by a pathologist 
to ensure adequacy and to confirm that they were 
representative of the actual tumor. Immunostaining 
for Tp53 and Her-2/neu were performed on formalin-

fixed, paraffin-embedded tissues based on an avidin-
biotin-peroxidase complex technique. The additional 
sections with a thickness of 3 micrometer were 
prepared for immunohistochemical staining. After 
deparraffinization and hydration, slides incubated 
with 3% hydrogen peroxide for 20 minutes. Antigenic 
retrieval was done during incubation with molar 
citrate buffer 1 % (PH=6) in microwave oven for 20 
minutes. Then, slides were incubated with antibody at 
room temperature. The monoclonal mouse anti-human 
p53 protein (clone Do-7) at a dilution of 1/50 and 
polyclonal rabbit anti-human Her-2 (code No.A0485) 
at a dilution of 1/250 (DAKO Corporation, Denmark) 
were used. Immunostaining was assessed with a Zeiss 
microscope at HPF (×400 overall magnification) and 
a field diameter of 0.46 mm. In IDC neoplastic cells 
populating the proportion of immunoreactive cells 
graded semi-quantitatively. Initial scoring was for 10 
HPFs; however, in view of the homogeneous staining, 
this was reduced to 5 HPFs. The immunostaining 
of neoplastic cells were interpreted by two trained 
surgical pathologist who were blind about clinical 
outcomes of these patients. Scoring was based on the 
estimated proportion of tumor cells which stained 
positively: nuclear staining for Tp53 and cytoplasmic 
staining for Her-2. Cases were considered negative 
for a specific marker if 10% or less of the malignant 
cells stained for the antibody. If more than 10% of 
the malignant cells were stained with the antibody, 
cases were scored positive. The positive results for 
Her-2 were scored in three grades as follows: faint or 
blush staining involving a portion of the cytoplasmic 
membrane circumference in at least 10% of 
neoplastic cells (1+), weak but definitive staining of 
the membrane involving 100% of the circumference 
in at least 10% of neoplastic cells (2+) and strong 
positive staining of the membrane involving 100% 
of the circumference in at least 10% of neoplastic 
cells (3+) (16). In this study, the immunoreactivity 
was only graded for Her-2/neu. The relationship of 
these markers with clinicopathologic parameters 
including age, axillary lymph nodes status, tumor 
size and histological grade were evaluated. Data was 
analyzed using SPSS (version 10.0). The associations 
between tumor markers and patient characteristics 
were assessed with the Chi-square test. 

Results
The mean age of studied patients was 50.7+ 17 
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years (ranging from 23 to 80 years old). According 
to menopausal status, they were divided into two 
age groups: 71 cases (51%) as pre-menopause and 
68 cases (49%) as post-menopause. The histological 
grades were as follows: grade 1 in 29 cases (21%), 
grade 2 in 57 cases (41%) and grade 3 in 53 (38%) 
cases. According to tumor size, samples in our study 
were divided into two groups: 67 cases (48%) were 
equal or smaller than 50 mm and 72 cases (52%) 
were larger than 50 mm. The association between the 
expressions of Her-2 and Tp53 with clinicpathologic 
parameters is summarized in Tables 1-2. Compared 
to patients without metastases (39 cases), the total 
number of Her-2/neu-positive cases was greater 
among metastatic lymph nodes (55 cases). However, 

no statistically significant difference was observed 
(p=0.1). A significant association was also seen 
between Her-2/neu status and tumor grading (p=0.01). 
On the contrary, no association was found out for other 
clinicpathologic parameters such as tumor dimension 
and menopausal status. In this study, Tp53 presentation 
in high-grade or poorly-differentiated nuclear grade 
carcinomas was significantly more in comparison with 
low grade ones (p=0.03). A significant association 
was also observed between Tp53 and tumor size 
(p=0.01). On the other hand, no association was noted 
for menopausal status. In addition, TP53 was seen in 
node-positive cases (n=37) more than node-negative 
patients (n=25). However, there was no statistically 
significant difference (p=0.1).

Table 1. Correlation of Her-2(c-erb-B2) status with clinicpathologic factors

Characteristics Her-2 score
p valueNegative           1+                2+                3+           

Age
Pre-menopause

Post- menopause
24                   15                 7                 25
21                   24                 7                 16           

0.2

Grade
1
2
3

13                    13                 1                 2
17                    14                 9                17
15                    12                 4                22

0.01*

Size
<50 mm
>50 mm

24                     22                7                 19
21                     17                7                 22

0.8

Lymph node status
Negative
Positive

27                    19                6                 14
18                    20                8                 27

0.1

Table 2: Correlation of Tp53 protein status with clinicpathologic factors

Characteristics Tp53 score p valueNegative                     Positive
Age

Pre-menopause
Post- menopause

  
  35

41                                     27
0.2

Grade
1
2
3

 10
21

22                                      31

0.03 *

Size
<50 mm
> 50 mm

18
38                                      34

0.01 *

Lymph node status
Negative
Positive

25
36                                      37

0.1

* Significant
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Discussion 

Immmunohistochemistry(IHC) is the most 
common method to evaluate Her-2 and Tp53 status 
in breast carcinoma. On the basis of some experts’ 
studies, the proportion of Her-2-positive tumor cells 
in IHC methods has a wide range from laboratory 
to laboratory with an inter-observer variability 
(17,18). On the other hand, fixative type can affect 
the staining pattern of Tp53 in mammary carcinoma 
(19). Several attempts have been made to semi-
quantitate immunohistochemical method through 
standardizing the technical procedure and reporting 
and using appropriate controls (20-22). Battifora et 
al have proposed a very advanced procedure which 
they referred to as Quicgel method (22). Although 
the idea is inventive, it may be too complex to be 
widely adopted. In this study, two parameters were 
evaluated in immunohistochemical preparations: 
the number of stained tumor cells and the reaction 
intensity. The first was expressed as percentage 
and the second was graded as 0, 1+, 2+, and 3+ 
(17,23,24). Although several complicated image 
analytic programs have been devised for this matter 
(25), but in most laboratories these estimations are 
done visually. The prognostic value of Her-2/neu has 
always been controversial. Studies showing a shorter 
overall survival for Her-2/neu-positive patients have 
been contradicted by others which failed to find such 
an association. In any case, Her-2/neu exact role as a 
predictive marker in breast cancer is still a matter of 
debate (26). Several possible reasons could account 
for this inconsistency. One frequently quoted reason 
could be the rather small sample size of many studies. 
However, probably the most important reason lies in 
the lack of standardized evaluation protocols in most 
of the earlier studies. In this retrospective study, we 
have assessed the Her-2/neu expression through IHC 
on 139 patients suffered from breast cancer. Compared 
with patients without metastases (39 cases), the total 
number of Her-R2/neu-positive cases was greater 
among metastatic lymph nodes (55 cases). This data is 
in substantial agreement with most of the reported data 
in literatures (26). However, no statistically significant 
difference was observed. A significant association 
was observed between Her-2/neu status and tumor 
grading. On the contrary, no association was noted 
with other clinicpathologic parameters such as tumor 
dimension and menopausal status. The findings of 
Traina et al and Al Ahwal et al are in agreement with 
ours (26,27), but in most of the studies including those 

conducted by Van de Vijver et al and Pestereli et al, 
a positive correlation between Her-2/neu expression 
and tumor size was found out. We thought that this 
may be due to population characteristics that we were 
dealing with or due to Her-2/neu antibody and scoring 
method (5,16,23,24,28).

Tp53 was another prognostic factor that was 
evaluated in our study. Mutations in theTp53 gene 
can occur in a number of ways including missense, 
nonsense, and frame shift mutations. They are 
missense mutations that usually result in an increased 
half-life of the protein product and then accumulation 
of the mutant Tp53 protein can be detected by 
immunohistochemistry (14). Most studies looking at 
the association between Tp53 mutation and survival 
have found a poorer prognosis with increased Tp53 
expression (29,30). Others have found no difference 
or have even found an improved survival (31). One 
of the reasons for the conflicting results about the 
role of Tp53 mutations in breast cancer prognosis 
is the methodology used to detect them. Obviously 
the most sensitive and reproducible way to detect 
Tp53 mutations is DNA-sequence confirming, but 
to analyze as many cases as those existed in this 
study will be too expensive and time consuming. 
Recently some evidences have appeared in the 
literature indicating acceptable concordance between 
immunohistochemical techniques and mutational 
analysis (14). In this study, Tp53 presentation in 
high-grade or poorly differentiated nuclear grade 
carcinomas was significantly more as compared to low 
grade ones. Considering that loss of Tp53 function 
leads to higher proliferation and lower apoptosis rates 
altered Tp53 should therefore be associated with 
an aggressive clinical behavior (16). However, no 
statistically significant difference was observed.

Conclusion
To validate these findings, we recommend long-term 

prospective studies on patients’ survival and there 
is also a great need to standardize these biomarkers 
assays and slide-scoring procedures.
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