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ABSTRACT

Objective: Data on Hormone Receptor and Her-2/neu expression 
in breast cancers from Saudi Arabia and Gulf Region is sparse. We 
undertook this study to describe the patterns of hormone receptor 
and Her-2/neu protein expression in breast carcinoma and compared 
them with the histological grade at a University Hospital in Riyadh. 

Material and Method: We conducted a retrospective study on 164 
invasive ductal carcinoma of breast between the year 2002 and 
2008. Immunohistochemical analysis for Estrogen and Progesterone 
Receptor and Her-2/neu was done in all the cases. Fluorescent in situ 
hybridization for Her-2/neu gene amplification was performed in all 
2+ cases and few equivocal 1+ and 3+cases by immunohistochemistry. 
Correlation between Estrogen and Progesterone Receptor and Her-2/
neu amplification and grade of tumor was calculated. 

Results: The expression of Estrogen Receptor, Progesterone Receptor 
were significantly correlated (p<0.001). Also, there was a significant 
negative correlation between expression of hormone receptor and 
Her-2/neu amplification. The histologic grade of the tumor was 
significantly correlated to the expression of both Estrogen and 
Progesterone Receptor. However, the relationship between Her-2/
neu amplification and grade was not significant and many of the 
grade III tumor were Her-2/neu negative. In addition, Her-2/neu 
gene amplification by fluorescent in situ hybridization was observed 
in 84.6% of breast cancer that were 3+ and in 18.75 % cases that were 
2+ by immunohistochemistry.

Conclusion: Prevalence of Estrogen and Progesterone Receptor 
expression and Her-2/neu amplification in breast cancer in the Saudi 
Arabian population is similar to that reported internationally. There 
is a negative correlation between hormone receptors expression and 
Her-2/neu amplification. However not all of the high-grade breast 
cancers showed Her-2/neu positive status. 
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ÖZ

Amaç: Suudi Arabistan ve Körfez bölgesinde meme kanserlerinde 
hormon reseptörleri ve Her-2/neu ekspresyonu ile ilgili veri azdır. 
Bu çalışmada, Riyad Üniversite Hastanesi’nde meme kanserlerinde 
hormon reseptörleri ve Her-2/neu ekspresyonu paternleri 
tanımlanmaktadır. 

Gereç ve Yöntem: Retrospektif olarak, 2002-2008 yılları arasında 
tanı alan 164 invaziv duktal karsinom olgusu çalışılmıştır. 
İmmünohistokimyasal olarak östrojen ve progesteron reseptörü ve 
Her-2/neu çalışılmış, tüm 2+ olgular ve kuşkulu 1+ ve 3+ olguların 
bazılarında floresan in situ hibridizasyon yöntemi ile Her-2/
neu amplifikasyonu değerlendirilmiştir. Östrojen ve progesteron 
reseptörü ve Her-2/neu amplifikasyonu ile tümör derecesi ilişkisi 
değerlendirilmiştir.

Bulgular: Östrojen ve progesteron reseptörü ekspresyonu ilişkili 
saptanmıştır (p<0.001). Hormon reseptörleri ekspresyonu ile        
Her-2/neu arasında negatif ilişki gözlenmiştir. Histolojik derece 
östrojen ve progesteron reseptörü ekspresyonu ile anlamlı ilişki 
göstermektedir. Ancak, Her-2/neu amplifikasyonu ile derece arasında 
ilişki saptanmamıştır ve çoğu derece III tümörler Her-2/neu olumsuz 
bulunmuştur. Floresan in situ hibridizasyon ile meme kanserlerinin 
%84.6’sı 3+, %18.75’i 2+ bulunmuştur.

Sonuç: Suudi Arabistan’da östrojen ve progesteron reseptörü 
ekspresyonu ve Her-2/neu amplifikasyonu oranları literatür ile 
benzerlik göstermektedir. Hormon reseptörü ekspresyonu ile Her-2/
neu amplifikasyonu ters ilişkilidir. Ancak, tüm yüksek dereceli meme 
kanserleri Her-2/neu ile pozitiflik göstermemektedir.

Anahtar Sözcükler: Meme tümörleri, Her-2/neu, Hormon 
reseptörleri

Correlation of Hormone Receptors with Her-2 Neu Protein 
Expression and the Histological Grade in Invasive Breast 

Cancers in a Cohort of Saudi Arabia

  	 Suudi Arabistan’da İnvaziv Meme Kanserlerinde Her-2 Neu Protein 
Ekspresyonu ve Hormon Reseptörlerinin İlişkisi                         

Maha Arafah
Department of Pathology, King Saud University, Riyadh, SaudI ArabIa



39Cilt/Vol. 28, No. 1, 2012; Sayfa/Page 38-43

Türk Patoloji Dergisi/Turkish Journal of PathologyARAFAH M: Receptor, Her-2 Study in Breast Cancer

INTRODUCTION

Breast cancer is the commonest malignancy of females all 
over the world and the second leading cause of death due 
to malignancy among females. There is a variation in its 
incidence among multicultural populations, which suggests 
that etiological factors differ in their biological expression 
and impact on the disease outcome. The prognosis and 
management of breast cancer is influenced by classic 
variables as the histological type, grade and stage, status of 
Estrogen Receptor (ER), Progesterone Receptor (PR) and 
more recently, Her-2/neu status (1).

The expression of ER is seen in 70-80% cases and PR in 
60-70% cases of invasive ductal carcinoma (2). These cases 
are associated with better outcome and good response 
to hormone therapy both in adjuvant and metastatic 
settings. Her/2 neu, also called C-erB-2, is a member 
of human epidermal growth factor family and encodes 
a transmembrane tyrosine kinase receptor. It is a proto 
oncogene that is located on chromosome 17, and amplified 
or the protein Her-2/neu over expressed in 15-25% cases of 
breast cancer (3). This marker has been extensively studied 
and it has been shown that Her-2/neu is a significant 
prognostic marker in both node positive and in node 
negative breast cancer patients (4). The positivity of Her-
2/neu in breast cancer is associated with high histological 
grade and tumor aggressiveness. It is thus assessed for 
both prognosis and prediction of response to trastuzumab 
treatment, chemotherapy and endocrine therapy. 

For the last two decades, immunohistochemistry (IHC) has 
become the method of choice for ER and PR assessment. 
The most common cut off to define ER positivity is 10% 
but there is convincing data that patients with even 1% 
ER positive tumor cells benefit from hormone therapy (5). 

For Her-2/neu status, there is no agreement as to the best 
method of assessing amplification and over-expression as no 
standardised validated method exists for Her-2/neu testing. 
The Food and Drug Association (FDA) has approved 
Hercep test for IHC and Path Vysion for Fluorescent in 
situ hybridization (FISH). These are most commonly used 
methods for Her-2 /neu assessment nowadays as well as in 
our present study.

The aim of this study is to demonstrate the pattern of 
expression of hormone receptor and Her-2/neu in breast 
carcinoma, the correlation between histological grade 
of the lesion, ER and PR hormonal status, and Her-2 
neu expression. Also, the equivocal cases for Her-2/neu 
expression by IHC will be resolved by FISH analysis.

MATERIAL and METHODS

This was a retrospective study. We studied 164 patients 
histologically confirmed as infiltrating ductal carcinoma of 

the breast, who underwent total mastectomy or lumpectomy 
with or without axillary dissection between 2002 and 2008 
at King Khalid University Hospital. The formalin fixed, 
paraffin embedded 4-5 micrometer thick sections were 
stained by routine Haematoxylin and Eosin stain and the 
histological assessment for the grade was done using the 
modified criteria of Bloom & Richardson Scoring System. 

ER/PR analysis was carried out in all the164 cases 
according to manufactures instruction, as a routine 
procedure on a 4-micrometer sections of formalin-fixed, 
paraffin embedded tumor after microwave antigen retrieval 
(0.01M Citrate buffer pH 6.0), using commercially available 
mouse monoclonal antibodies to ER, PR (clone 6F11 and 
Clone 16 respectively, Ventana, Tucson, AZ). The staining 
for ER and PR was classified as positive if more than 10% 
of the tumor cells exhibited nuclear staining. Her-2/neu 
immunohistochemical analysis was done using Hercep test 
kit (clone CB11) according to the manufactures instruction 
and the results were interpreted as follows using the original 
FDA and new ASCO/CAP guideline recommendations (6). 
Scoring was done on a 0-3 scale. Positive (3+) was defined 
as strong complete membranous staining in more than 30% 
of the tumor cell population. Borderline (2+) was defined as 
moderate membranous staining in more than 10% of tumor 
cells. 1+ was defined as either weak or barely perceptible 
membranous staining in more than 10% of the tumor 
cells. 0 was completely negative staining or membranous 
staining in less than 10% of the tumor cells. Scores of 0 and 
1+ were considered as negative for Her-2/neu expression, 
3+ as immune-positive while 2+ were weakly or borderline 
positive. Positive and negative controls were included in 
each batch. 

FISH analysis was performed for Her-2 neu gene 
amplification in all 2+ cases (32 cases) by IHC, and 28 
equivocal cases of 1+ and 3+ (showing some technical fault 
as staining of the blood vessel or benign ducts) from the 
year 2005-2008. The cases were sent to Kassel Klinikum in 
Germany (as this test is not available in our institution) for 
further assessment by FISH analysis to confirm or exclude 
gene amplification. HER-2/neu gene amplification were 
determined by FISH according to Path Vysion (Vysis, Inc) 
in paraffin embedded tissue sections as a ratio of HER-2/
neu gene copies-to chromosome 17 centromere copies.

Statistical significance was set at p<0.05. Data was analyzed 
by chi square test. Computations were performed with the 
sigma STAT for windows software (version 2.03, SPSS, Inc. 
Chicago, IL).

RESULTS

Of the total 164 cases, 108 expressed ER, PR, or both 
(ninety two cases expressed both ER and PR, fourteen cases 
only ER, and two cases only PR positive) (Figures 1, 2). 
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Remaining 56 cases were both ER and PR negative. Patients 
were thus divided into following four groups: ER + PR+ 
(92/164, 56%), ER+/PR- (14/164, 8.5%), ER-/PR+ (2/164, 
1.2 %) &ER-/PR- (56/164, 34.2%) as shown in Table I. A 
statistically significant correlation was found between the 
expression of ER and PR (p<0.001).

For Her-2neu expression by IHC, out of the total of 164 
cases, 58 were 3+ (Figure 3), 23 cases were 2+ (Figure 4) and 
the remaining were either 1+ or 0. It was found that ER and 
PR expression was increased significantly in Her-2 negative 
tumors compared to Her-2 positive tumors. However, a 
substantial number of Her-2 positive tumors still expressed 
ER or PR (Table II). Thus there was a statistically significant 
negative correlation between the expression of hormone 
receptor and Her-2/neu over expression. 

Out of 164 cases of invasive ductal carcinoma of breast, 
nine cases were grade I, eighty five cases were grade II 
and seventy cases were grade III. The reactivity for steroid 
receptors was observed to decrease with increasing 
grade. Grade II tumors expressed ER and PR more than 
grade III tumors (Table III). Thus the grade of tumor was 
significantly correlated to the expression of both ER and PR 
(r=6.085, p=0.047, and r=11.169, p=0.025, respectively). 
The relationship between Her-2/Neu over expression and 
grade of tumor was found to be not significant and vast 
majority of Her-2 negative tumors were grade III.

Sixty cases out of 164, those were either 2+ and few 1+ or 
3+were confirmed by FISH analysis (Table IV). The cases 
assigned by IHC as suspicious for 1+ (two cases) group 
were Her-2/Neu negative by FISH analysis. Among the 

Figure 1: IHC showing Estrogen Receptor positive tumor cells in 
breast cancer (x400).

Figure 3: Her-2 immunostaining: strongly positive (3+) pattern 
showing intense membranous staining in more than 10% of the 
tumor cells (x600).

Figure 2: IHC showing Progesterone Receptor positive tumor 
cells in breast cancer (x400). 

Figure 4: Her-2 immunostaining: Intermediate (2+) pattern 
showing moderately complete membranous staining in more 
than 10% of the tumor cells (x600).
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factors for predicting prognosis, response or resistance to 
treatment and the potential use of newer drugs such as 
trastuzumab in the case of Her-2/neu over expression.

We performed a retrospective study in a cohort of 164 
patients to correlate hormone receptor and Her-2/neu 
status with histological grade of the lesion and ER, PR 
hormonal status. Consistent with most widely adapted 
clinical practice, and the practice at our institution, we 
considered a tumor as Her-2 positive as being either IHC 
score of 3+ or FISH positive (ratio of more than or equal 
to 2.2).

samples described immunohistochemically as 2+ (32 
cases), amplification of Her-2/Neu gene was discovered in 
18.25 % of cases (n=6). The remaining 81.25% cases (n=26) 
were negative by FISH method.     

In the group of specimen assessed by IHC as equivocal for 
3+ (26 cases), Her-2/neu gene amplification was detected in 
84.6% (n=22) of cases. Lack of gene amplification by FISH 
was seen in 4 cases (15.3%). 

DISCUSSION

ER, PR and Her-2/neu represent the most acceptable 

Table I: Relationship between estrogen receptor and progesterone receptor

 PR +  PR - Total
ER + 92 (56%) 14 (8.5%) 106
ER - 2 (1.2%) 56 (34.2%) 58
Total 94 70 164

Table II: Association between Her-2status and ER and PR expression

Her-2/Neu +3 Her-2/Neu +2 Her-2/ Neu Negative (Score of 1+ or 0) Total
ER+, PR+ 22 26 44 92
ER+, PR- 6 2 6 14
ER-, PR+ 2 0 0 2
ER-, PR- 28 4 24 56
Total 58 32 74 164

*ER: Estrogen Receptor, PR: Progesterone Receptor, +: Positive, -: Negative

Table III: Relationship of tumor grade with hormone receptor expression and Her-2/neu amplification in infiltrating ductal 
carcinoma specimens

Score Grade I (n=9) Grade II (n=85) Grade III (n=70)

Her-2 neu
3+ 0 28 30
2+ 1 18 5

0/1+ 8 40 35

ER
Negative 1 25 32
Positive 8 60 38

PR
Negative 2 31 36
Positive 7 54 34

Table IV: Comparison of Her-2 status determined by FISH and by immunohistochemistry

 Immunohistochemical Scores of Her-2 neu
Total 1+  2+  3+

FISH – (%) 2 (100%) 26 (81.25%)  4 (15.3%) 32 (53.3%)
FISH + (%) 0 (0%)  6 (18.75%) 22 (84.6%) 28 (46.6%)
Total 2 (100%) 32 (100%) 26 (100%) 60 (100%)
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We confirmed the results of Her-2/neu protein and 
overexpression of all 2+ and equivocal 1+ and 3+ cases 
on IHC, using FISH analysis in total of 60 cases. As only 
patients with Her2/neu protein over expression and/or 
gene amplification benefit from trastuzumab treatment, our 
aim was to identify those cases, using more accurate and 
reliable method (i.e. FISH). Our results indicate that IHC 
2+ group is characterised by high heterogeneity as only 
18.75% cases showed Her-2/neu gene amplification. The 
samples described by IHC as 3+, amplification of Her-2/
neu gene were discovered in 84.6% cases by FISH analysis. 
These results are in accordance with many previous reports 
in the evaluation of Her-2/neu status of breast cancer 
using formalin fixed paraffin embedded specimen, which 
concluded high level of correlation between IHC 3+ 
staining and amplification detected by FISH (27-31). 

In conclusion, the prevalence of ER, PR and Her-2/neu 
amplification among Saudi Arabia breast cancer patients 
is similar to the rest of the world. Also, there is a negative 
correlation between expression of hormone receptor and 
Her-2/neu expression. The lower grade of tumor is related 
to hormone receptor expression in accordance to that 
reported in the literature, however not all our high grade 
tumor were Her-2/neu positive. 
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