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ABSTRACT 
Breast cancer is one of the most frequent cancers that affect women. Risk factors include a combination of multiple factors 
such heredity, age and environment. The frequency of breast cancer in Morocco increased significantly in recent years, and it 
is now a major public health concern.  
A retrospective epidemiological study was produced for a cohort of 1559 patients attending the regional center of oncology 
and radiotherapy in Agadir, during a period comprised between January 2010 and December 2015. 
Our data shows that the average age of the patients is 48 years, the majority of them present grade II tumors 66.38%. The 
immunohistochemical analysis of tumors revealed that 64% of them are positive for hormone receptors. With 67.07% is positive 
for ER and 61.01% positive for RP, while 29.17% of tumors overexpress HER2 protein. The distribution of molecular subtypes 
of breast cancer shows that luminal A has the highest percentage 50.96% followed by basal-like 20.26%. 
To clarify the young epidemiological profile and the etiology of breast cancer a regional cancer registry is required. 
Furthermore, the awareness campaigns are crucial to avoid having patients with aggressive form of the disease. Therefore, to 
improve survival and reduce morbidity of breast cancer’s patients. 
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INTRODUCTION
Female Breast Cancer is a worldwide major health 
problem. It is the second leading cause of cancer death 
(7.04 % of the total cancer deaths) [1]. In Morocco, breast 
cancer is the first malign tumour among women and the 
second one of all registered cancer cases [1]. 
The frequency of breast cancer in Morocco increased 
significantly in recent years 20.73 % [1], which makes it a 
major public health concern. Since 2005, the date of 
creation of the Lalla Salma Foundation for cancer (ALSC), 
cancer care in Morocco has notably improved and became 
a public health priority. 
Risk factors for this type of cancer include a combination 
of multiple factors among which the most prominent ones 
are the patient age, familial history, age at first birth and 
environment [2]. 
The understanding of the etiologic heterogeneity of 
different subtypes of breast cancer has increased recently. 

A better identification of prognostic factors is crucial for 
clinical and prognostic purposes, including the age at the 
onset of the disease, the histological type and the grade of 
the tumor (SBR). The young age is considered as a 
principal factor of poor prognostic [3], beside the 
knowledge of the hormone receptor status has become 
very important, with an arrangement according to the 
presence of receptors for oestrogen, progesterone and 
human epidermal growth factor 2 (Her2). 
We produced a retrospective study during a period 
comprised between January 2010 and December 2015, 
conducted for the first time in southern Morocco, on 
patients with breast cancer, with the collaboration of the 
regional centre of oncology and radiotherapy of Agadir.  
Our study focused on a number of parameters in relation 
to the selected population, including their geographical 
distribution, the age at the onset of the disease, the 
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histological type of tumors, the grade of the tumor (SBR), 
the expression of hormonal receptors, and the level of 
expression of the HER-2 protein. Therefore, the aim is to 
assess the epidemiological and biological profiling of 
breast cancers in southern Morocco (2010-2015). 

MATERIALS AND METHODS 
Patients 
This study was performed in the centre of oncology and 
radiotherapy of Agadir, which is the main oncology centre 
in southern Morocco. Using data of the 1559 patients 
diagnosed with breast cancer, aged between 21 and 98 
years old, attended the centre of oncology and 
radiotherapy  were diagnosed along six years, from 
January 2010 to December 2015, we excluded from the 
study patients with missing data. 
Data source 
To recapitulate the complete history of each patient's 
disease we collect information on age and gender from the 
clinic registration records. Data on tumor histology, grade, 
hormonal and HER2 receptors status were obtained from 
pathology reports. 
Statistical methods 
To evaluate the epidemiologic profile, data from different 
clinical records of each patient were analysed with the Epi-
info 7.1.5.2 software [4] . The statistical data for different 
variables were performed using the χ2 test and Fleiss 95% 
LCL.  
Results 
It’s widely accepted that establishment of the 
epidemiological profile of breast cancer is essential to 
provide hypothesis for understanding the etiology of the 
disease. The study involved 1559 patients recruited 
between January 2010 and December 2015. The 
geographical distribution of patients showed that a high 
frequency is observed in the province of Agadir with 671 
patients compared to other provinces, followed by 
Taroudant with 326 patients. Saharan cities (Tantan and 
Sidi Ifni Dakhla) account for only 110 of all cases. We also 
note the presence of other cities outside the southern area 
of Morocco (Marrakesh, Tanger Casblanca, Beni Mellal 
and El Jadida) (Figure 1). 

Figure 1: Geographic distribution of breast cancer in the 
Moroccan southern area. 

Women diagnosed with breast cancer are aged between 21 
and 98 years old, and the mean age at diagnosis is 
48±11.Therefore this population is characterized by a 
young age. The age range distribution showed that the 
highest percentage 35.02% is found in women aged 
between 40-50 years, the second highest group is between 

50-60 years old 25.86%, while women between 20-40 and 
60-100 years old represent only 18.73% and 20.40% 
respectively (Figure 2). 

Figure 2: The age range distribution of breast cancer 
patients. 

Histopathological analyses show that invasive ductal 
carcinoma is the predominant type of breast cancer and 
represents 84.25% of cases, whereas invasive lobular 
carcinoma affects only 8.45% of women and medullary 
carcinoma 2.18%. The remaining tumours are represented 
by rare cases of papillary carcinoma infiltrating, apocrine 
carcinoma, metastatic carcinoma and undifferentiated. 
Histological grade is one of the basic pathological 
information that typically conditioner the treatment 
choice, SBR grade is determined for 1270 patients from 
1559 patients admitted in the center. 30.39% were grade 
III, grade II tumors were in the majority, and they 
represented 66.38% of cases, the grade I tumors accounted 
for only 3.23% of cases. 
Breast cancer is a complicated disease, characterized by 
the accumulation of multiple molecular alterations that 
give each tumor a specific phenotype that can be used as a 
molecular signature to reach a personalized therapy. 
Guided to a correct control of the expression of estrogen 
(ER), progesterone receptors (PR) and the HER2 protein 
(Human Epidermal growth factor Receptor). 
The study of immunohistochemical analysis of patients 
revealed that 64% of tumors are positive for hormone 
receptors: 67.07% are positive for ER and 61.01% positive 
for PR, while 29.17% of tumors overexpress HER2 
protein. 
The expression of ER increases with age, rising from 
19.48% in patients aged 20-40 years to 36.36% among 
patients aged 40-50 years. Similarly, the expression of PR 
represents 19.12% and 37.14% respectively in the age 
group of 20-40 and 40-50. An identical profile was 
observed for the overexpression of the HER2 protein. The 
major peak of expression of hormone receptors and HER2 
were detected in the group between 40-50 years old while 
we found a decrease of the hormonal receptors 
overexpression as well as the HER2 after the age of 50 
(Figure 3). 
Figure 4 showed that, regardless of age, the proportion of 
SBR grades II and III is high among all age groups, the 
percentage ranges from 62 to 68% for SBR II and 28 to 
33% SBR III. The percentage of grade I tumours is very 
low and represented only 4.88% among the age group 20-
40 years and 2.17% of the age group 50-60 years. 
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Figure 3: Expression of hormone receptors and HER2 
according to age groups 

Figure 4: Histological grade of breast cancer depending on 
age groups of patients. 

The molecular classification of breast carcinomas 
proposed by a study conducted in 2006 [5], defined several 
immunohistochemical (IHC) subtypes. In this study breast 
cancer is classified into four groups based on IHC profile 
ER/PR and Her2/neu expression, positive (+) and/or 
negative (-) luminal A, B and basal-like and HER2/neu. 

The distribution of molecular subtypes of breast cancer 
(Table 1) shows that luminal A has the highest percentage 
of all 50.96% followed by basal-like 20.26%, while 
luminal B and HER2/neu subtypes had respectively 
18.35%, 10.43%.

Table 1: The percentage of immunohistochemical subtypes of breast cancer. 
 

IHC subtypes IHC profile ER/PR and Her2/neu expression Percentage 
Luminal A ER+ and/or PR+ 

ER-/PR+ 
HER2- 

50,96 
Luminal B ER+ and/or PR+ 

ER-/PR+ 
HER2+ 

18,35 
Basal-like ER-, PR- HER2- 20,26 
HER2/neu ER-, PR- HER2+ 10,43 

The research on immunohistochemistry of the status ER / 
PR / HER2 in tumors has detected eight biological 
subtypes which we ranked in the order of better survival 
time as has been described in the literature [6]. 
ER+/PR+/HER2-, ER+/PR-/HER2-, ER+/PR+/HER2+, 
ER+/PR-/HER2+, ER-/PR+/HER2-, ER-/PR+/HER2+, 
ER-/PR-/HER2-, ER-/PR-/HER2+. 

Our population is characterized by the following subtypes 
(table 2), ER+ / PR + / HER2- represents the majority of 
cases 32.78% followed by subtype ER-/ PR-/ HER2- with 
14.95% while subtypes ER+ / PR-/ HER2 -, ER+ / PR -/ 
HER2+ and ER - / PR + / HER2 - are poorly represented 
3.78%, 2.18% and 1.03% respectively. 

Table 2: Biological subtypes frequencies. 

Immunohistochemical 
classification 

Statut 
ER/PR/HER2 Frequency Percent

% 
Cum. Ercent 

% 
Fleiss 95% 

LCL 
Fleiss 95% 

LCL 

Luminal A 

ER+/PR+/HER2- 511 32,78 62,86 30,46 35,18 
ER+/PR-/HER2- 59 3,78 27,90 2,92 4,89 
ER-/PR+/HER2- 16 1,03 23,67 0,61 1,70 

Luminal B 

ER+/PR+/HER2+ 170 10,90 73,77 9,42 12,58 
ER+/PR-/HER2+ 34 2,18 30,08 1,54 3,07 
ER-/PR+/HER2+ 7 0,45 24,12 0,20 0,97 

Basal Like ER-/PR-/HER2- 233 14,95 14,95 13,23 16,83 
HER2/neu ER-/PR-/HER2+ 120 7,70 22,64 6,45 9,16 

Missing 409 26,23 100,00 24,08 28,51 
TOTAL 1559 100,00 100,00 

The classification of these biological subtypes based on 
age range still shows a predominance of subtype ER + / PR 
+ / HER2- followed by subtype ER -/ PR- / HER2- . The 
sub-types ER- / PR- / HER2 + and ER + / PR + / HER2 + 
are represented by small percentages, particularly for 
patients under 50 years. The proportion of other subtypes 
ER/ PR / HER ranges from 1 - 6% regardless of age group. 
The tumours overexpressing the HER2 protein are said to 

be of poor prognosis and results in higher recurrence and 
decreased survival (Figure 5). 

DISCUSSION 
We report in this paper the first study of breast cancer 
epidemiology in the Moroccan southern area after the 
clinical records from patients attending the center of 
oncology and radiotherapy of Agadir. 
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The high percentage of patients from Agadir is explained 
by the center approximation, whereas the province of 
Taroudant had also the highest percentage, must probably 
due to the proximity from the major center which is 
Agadir, and also to other environment factors. The 
province is well known by agriculture activities, which in 
turn may expose its population to pesticides.  According to 
the literature it has been shown that exposure to pesticides 
plays a role in increasing risk of hormone-dependent 
cancers, including breast cancer [7,8]  

Figure 5: Correlation of the biological sub-type and the age range. 

While the low percentage of patients from the Saharan 
cities is likely due to the fact that they are far from Agadir 
and also have a preference to move to private centers or 
centers of Casablanca and Rabat.  
The mean age at diagnosis is 48 years, with 53.75% of our 
patients diagnosed before the age of 50. In comparison to 
CRC (Cancer Registry of the Greater Casablanca) and 
CRR (Cancer Registry of Rabat), the mean age at 
diagnosis is 49.5 and 50 years respectively (CRC, 2012; 
CRR, 2012). On the other side, Abbas and colleagues 
showed in a cohort of 265 women with breast cancer in the 
Fez region, that the median age was 45 years [9]. Overall, 
the mean age at diagnosis in Morocco is nearly the same 
in Algeria, which presents a mean age at diagnosis of 47 
years [10] and european western countries where the 
average age of onset of breast cancer is 55 years old [11] 
In concordance with Arab reports, our data shows that 
invasive ductal carcinoma is the most prevalent pathology 
type followed by invasive lobular carcinoma and ductal 
carcinoma in situ [12,13] Otherwise, the percentage of 
tumours grade I at diagnosis is very low 3.23% instead of 
14% in Fez, while in Europe it goes as high as 30%. 
Whereas grade III had a similar percentage we had 30.39% 
instead of 30.5% in Fez and 30% in Europe. Grade II is 
more frequent, more marked in our population with 
66.38% instead of 55.5% in Fez and 42% in Europe [9, 11]  
Regardless of age, the proportion of SBR grades II and III 
is high among all age groups, while the percentage of grade 
I tumours is very low. The importance of poor prognostic 
factors, found in the tumors of patients in southern 
Morocco could be explained by the lack of awareness of 
breast cancer risks and to a late diagnosis. 
The expression of both ER and PR and also HER2, 
increases with age. We summarized that the age group 
between 40-50 years represents the peak of expression of 
hormone receptors and HER2, but we can also detect a 
decrease of the hormonal receptors overexpression as well 
as the HER2 after the age of 50. 

The molecular subtypes of breast cancer may be affected 
by ethnicity, age and grade [14,15] Our patients are 
estrogen-receptors positive in 67.07 of the cases, 
progesterone-receptors positive in 61.01% of the cases and 
HER2 is overexpressed in 29.17%. of all patients whilst in 
general Arab women are negative for estrogen-receptor 
and overexpress HER2 [16] the age group between 40-50 
years represents the peak of expression of hormone 
receptors and HER2. This can be explained by the 
physiological changes related to the onset of the 
menopausal process when a decrease of the hormonal 
receptors overexpression as well as the HER2 is expected 
after the age of 50. 
IHC-based classification of both ER/PR and Her2 status in 
our population shows that luminal A is the most prevalent 
form accounting to 50.96%, followed by basal-like 
20.26%, luminal B were 18.36% and HER2/neu were 
10.43%. Similarly in a retrospective study from Tunisia 
[17], 51% of breast cancers were luminal A, 23% were 
triple-negative, 13% were luminal B, and 13% were 
HER2/neu. The same profile was found in Lebanon [18], 
luminal A represents 35.4%, followed by the triple 
negative subgroup and luminal B at 11.6 and 8.4% 
respectively. By contrast a study realized at Fez in 
Morocco [19] showed that women with breast cancer had 
luminal B subtype most prevalent 42%, followed by 
luminal A 31%, basal-like 14%, HER2/neu 9%. The same 
pattern appears in Saudi Arabia [20], 4% were luminal A 
subtypes, 16% were luminal B, 17% were HER2, 10% 
were basal. 
All these biological and molecular markers are supposed 
to conditioning the appropriate choice of treatments and 
help the practitioner in the choice of the best treatment for 
each case.  
The implementation of regional cancer registry is 
necessary to understand the etiology of the disease, and to 
explain the very young epidemiological profile of breast 
cancer. On the other hand, large and extensive public 
awareness campaigns should be conducted for early 
diagnosis of breast cancer, to avoid having patients with 
aggressive form and advanced tumor’s stages, by 
consequences, improve survival and reduce morbidity of 
breast cancer’s patients. 
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