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Abstract

Introduction—Male breast cancer (MBC) is a rare disease. Rates of MBC in Northern Africa 

vary by region. The age-standardized incidence for MBC is higher in Morocco than in Egypt, and 

the Egyptian rate is similar to the U.S of approximately 1/105 . This study aimed at investigating 

the clinical and molecular characteristics of MBC in Egypt and Morocco.

Methods—This case-case study included 211 cases from Egypt and 132 from Morocco. Tumor 

tissues were available for 47 Egyptian and 18 Moroccan patients. Medical record information was 

abstracted for patients’ demographics, medical history, and treatment. BRCA2 protein expression 

status was examined in Egyptian and Moroccan tumors. Androgen receptor CAG repeat length 

was analyzed using the tissue samples in Egyptian MBC tumors and controls. Limited amount of 

tissues from Morocco did not allow for the analysis of CAG repeats.

Results—Egyptian MBC patients had a significantly lower age at diagnosis (Egypt: 57.5 ± 15.1, 

Morocco: 63.9 ± 14.4, P = 0.0002) and a higher prevalence of liver cirrhosis (Egypt: 28.0%, 

Morocco: 0.8%, P =< 0.0001). MBC patients also had higher tumor grades [I (0.9%), II (81.0%), 

III (18.1%)] in Egypt vs. [I (10.7%), II (81.0%), III (8.3%)] in Morocco (P = 0.0017). The clinical 

and molecular characteristics of the groups from the 2 countries did not significantly differ. There 
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was no significant difference with respect to BRCA2 expression amongst countries (Egypt: 28.9% 

non-wild type, Morocco: 27.8% non-wild type, P = 0.9297) or CAG lengths amongst BRCA2 

expression types in Egyptians (Wild type: 54.6% with CAG repeat lengths of 20+, Non-wild type: 

50% with CAG repeat lengths of 20+, P = 0.7947).

Conclusions—Differences in MBC between Egypt and Morocco are more likely due to 

differences in other risk factors such as consanguinity and use of xenoestrogenic pesticides.
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1. Introduction

Rates of male breast cancer (MBC) are low in the U.S., representing approximately 1% of 

all breast cancers [27]. Although men present with breast disease at a later age than women, 

MBC tends to be more advanced, possibly leading to the observed worse survival outcomes 

[21]. In 2010, the American Cancer Society estimated that 1,970 men will be diagnosed with 

MBC, and 390 men will die [27]. Rates of MBC in the U.S. have also increased by 

approximately 26% in the last 26 years [21], with current age-adjusted incidence rates at 

1.08/100,000 [27]. There is a broad variability globally in the rates of and possibly risk 

factors for MBC. In Africa the proportion of male breast cancer relative to all breast cancer 

is estimated to be 1.42% in Egypt [19], 2.3% in Rabat, Morocco [45], 2.9% in Tanzania [8], 

and 8.9% in South Western Nigeria [35]. This comparison of the MBC patients in Egypt and 

Morocco seeks to explain this variability.

Similar to the U.S., rates of MBC in Egypt are also low. Data from the Middle East Cancer 

Consortium show an age-standardized incidence rate of MBC to be 0.8/100,000 in both the 

U.S. and Egypt [19]. More recently, the Gharbiah Population-based Cancer Registry 

reported the age-standardized incidence rate of MBC to be 0.7/100,000, which represented 

about 1.1% of all breast cancers [26]. In previous decades, the proportion of MBC to all 

breast cancers in Egypt were reported to be up to 12-times that of the United States [15]. 

While this shift in MBC proportion may be attributed in part to hospital-based data of earlier 

studies and the more reliable population-based data of later studies in Egypt [15,42], others 

point to the recent significant decline in the Schistosoma parasitic infection and its 

associated liver cirrhosis [1,3,13,23,33,39]. Liver disease is believed to be a risk factor for 

MBC because of the associated high circulating level of estrogen, which stimulates breast 

tissue growth [44].

In Morocco, the age-standardized incidence of MBC is 1.0/100,000 [45]; about 42% higher 

than rates in Egypt [26]. Further, the proportion of male breast cancer relative to all breast 

cancer is estimated to be 2.3% in Rabat, Morocco, [45] compared to 1.1% of all breast 

cancers in Egypt [26]. This discrepancy in rates between Egypt and Morocco may be 

explained by differences in environmental exposures and/or genetic risk factors related to 

MBC.
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The molecular etiology of MBC is not well defined. A variety of studies offer conflicting 

results in part due to the rarity of the disease [5] and lack of national population-based 

registries [14,28]. Certain genetic factors that have been hypothesized to contribute to risk 

for MBC include Klinefelter syndrome, mutations in the BRCA2 tumor suppressor gene, and 

increased CAG repeats in the polymorphic androgen receptor (AR). Men with BRCA2 

mutations have an 8.4% risk of MBC up to the age of 80 years [16]. Hormonal factors are 

especially important in breast cancer development. While estrogens promote breast tissue 

growth, androgens restrain tissue growth in the breast, thereby exerting antimitogenic effects 

[18]. The transactivational power of the AR is inversely related its length, with longer 

receptors being worse at restraining tissue growth [9,18,32]. Within the AR, the highly 

polymorphic region of glutamine repeats encoded by a series of CAG trinucleotide repeats is 

a candidate as a risk modulator. CAG repeat lengths are known to vary according to 

ethnicity [7,15], and any individual’s CAG repeat length can vary from 6–39 glutamines, 

resulting in differing androgen receptor activity [7]. A longer CAG repeat length would then 

result in a longer and weaker AR, which may be a predisposition for breast cancer. Our 

recent study on Egyptian MBC showed no significant difference in the CAG repeat length 

between MBC patients and healthy men [20]. This study aimed to describe and compare the 

clinical and selected molecular features, including BRCA2 expression, of MBC patients in 

Egypt and Morocco from 1999-2006 to explain the different incident rates in the two 

countries.

2. Materials and methods

2.1. Study population

The collaborating institutions were the National Cancer Institute in Cairo (NCI-Cairo) and 

the Tanta Cancer Center (TCC) in the Nile delta region of Egypt as well as the National 

Institute of Oncology in Rabat and the Ibn Rochd University Hospital in Casablanca, 

Morocco (Fig. 1). NCI-Cairo is the largest cancer center in Egypt with referrals from all 

regions of the country [17]. TCC is located in Gharbiah Province in the center of the Nile 

delta region and is the home to the Gharbiah Population-Based Cancer Registry, the only 

population-based cancer registry in Egypt, which is funded by the National Cancer Institute 

of the U.S. [19]. Data were abstracted from medical records of 211 Egyptian and 132 

Moroccan patients with corresponding formalin-fixed paraffin-embedded tumor tissue for 47 

Egyptian and 18 Moroccan patients. Patients were included in the study if they were 18 or 

older and were diagnosed with breast cancer between the years of 1999–2008 in Egypt and 

2002–2008 in Morocco. Medical records of all patients diagnosed at the collaborating 

institutions for the above-listed time periods were retrieved and abstracted. In the 16 years 

from 1970–1985, NCI-Cairo diagnosed 228 cases of MBC, or 14.25 a year [40]. In the 5 

years from 1985– 1989, NCI-Cairo diagnosed 65 cases of MBC, or 13 per year [34]. The 

140 cases in this study collected over the 10-year period from NCI-Cairo diagnosed, then, 

represent all diagnosed cases. In the 3 years from 2000– 2002, TCC diagnosed 21 MBC 

cases, or 7 cases per year [26]. The 70 cases in this study collected over the 10-year period 

TCC also represent all diagnosed cases. In Morocco, we included 85 cases from the National 

Institute of Oncology in Rabat diagnosed over the 7 years preceding our study and 47 cases 

from Ibn Rochd Hospital in Casablanca over the same 7 years preceding our study. These 

Gilbert et al. Page 3

Breast Dis. Author manuscript; available in PMC 2014 December 24.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



cases from Rabat and Casablanca represented all MBC patients seen at the two institutions 

during the 7-year period. Tumor tissue paraffin blocks were retrieved for all cases that 

underwent mastectomy and were available only for patients diagnosed in the 3–4 years 

preceding 2006 due to institutional limitations on paraffin block storage periods in Egypt 

and Morocco.

This case-case study included MBC cases from Egypt compared to MBC cases from 

Morocco. Information was abstracted from medical records about clinical features of 

tumors, histopathological characteristics, method of treatment, patient family and medical 

histories, and demographics. Slides from tumor tissues were prepared and used for staining 

for ER and PR status, BRCA2 protein expression, and androgen receptor CAG repeat length 

determination according to the following laboratory methods:

2.1.1. Androgen receptor CAG repeat length—On the molecular level, the 

glutamines that appear in the polyglutamine tract of the androgen receptor are encoded by a 

series of CAG repeats in the DNA of the AR gene. Each sequence of CAG base pairs in this 

region of the AR gene will result in one glutamine amino acid in the androgen receptor. The 

CAG repeat region is located in the first exon of the AR gene on the X chromosome [4]. 

PCR amplification of isolated patient DNA followed by fragment length analysis according 

to the methods described by Gilbert et al., 2011, reveal the number of CAG repeats in this 

region. A case-control study comparing the CAG repeat lengths in the 44 Egyptian MBC 

tumor and 43 non-MBC controls found no significant difference in amount of repeats (MBC 

cases: 19.5 ± 2.8 repeats, Controls: 19.3 ± 4.2 repeats, P = 0.843), but did note a higher 

proportion of short repeat lengths among controls, possibly suggesting a protective effect of 

short CAG repeat lengths [20]. A similar case-control study of the androgen receptor CAG 

repeat length was not done with the Moroccan samples due to the limited amount of tissues 

available.

2.1.2. BRCA2 protein expression—Tissue sections of the tumor blocks were analyzed 

for truncations in the BRCA2 protein through N-terminal and C-terminal antibody staining. 

Detecting BRCA2 expression in this manner has been shown to distinguish between cancers 

with and without the wild type BRCA2 protein. Although this method does not identify the 

specific mutation, wild type BRCA2 protein is suggestive of a normal BRCA2 gene 

expression. Non-wild type BRCA2 protein is suggestive of a BRCA2 gene with a mutation 

somewhere that at the very least results in protein under-expression [46]. When stained with 

either antibody, truncation is indicated through the visual presence of the beginning of the 

protein but not the end portion. The formalin-fixed paraffin-embedded sections were 

mounted on aminopropyltriethosylane-coated glass slides and subjected to a standard wash 

and incubation protocol. Slides were de-paraffinized and re-hydrated, immersed in 3% 

H2O2 for 20 min, followed by pre-incubated with normal goat serum diluted 1:10 in PBS 

with 5% BSA for 15 min. Slides were incubated with the C-terminal BRCA2 antibody 

(EMD Sciences, Cat#CA1033, Lot#D00076432) at a dilution of 1:30. Another set of slides 

was also incubated with the N-terminal antibody (R&D Systems, Cat#MAB2476, 

Lot#UFN01) at a concentration of 25 μg/mL. After staining, the slides were incubated for 30 

min with biotinylated goat anti-rabbit immunoglobulin in a dilution of 1:100 followed by 
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incubation for 30 min with peroxidase-conjugated avidin-biotin complex in a dilution of 

1:50. The slides were then washed in an acetate buffer and placed in 10% AEC. Counter-

staining with Mayer’s hematoxylin allowed for visual determination of truncation. Staining 

patterns were exclusively nuclear, perinuclear, and intranuclear hernia staining.

2.1.3. ER and PR status determination—Paraffin-embedded samples were cut to 4 μ 

thick and placed on positively charged slides. Slides were immunostained using the Dako 

Cytomation En Vision System (Dako, Carpinteria, CA). After deparaffinization, sections 

were rehydrated and endogenous peroxidase was blocked with 1% H2O2 in methanol. After 

pressure induced epitope retrieval (Biocare Medical Decloaking Chamber, Concord CA; 

citrate buffer, pH 6.0), sections were incubated with anti-ER antibody (clone 1D5, dilution 

1:100; Dako) or anti-PR antibody (clone 636, dilution 1:200; Dako) at room temperature. 

The reaction was visualized using the EnVision kit and 3, 3-diaminobenzidine as 

chromogen, followed by light counterstaining with haematoxylin. Positive and negative 

controls were used in each staining run. Negative controls consisted of eliminating primary 

antibody and positive controls were known ER/PR positive human tumors. In a blinded 

fashion, the samples were read and scored by light microscopy. Each slide was scored 

visually and independently by two pathologists blinded to all clinicopathologic data.

2.2. Statistical analysis

New variables were created to summarize complex data such as method of treatment. 

Missing data were not included in the final analysis. The number of patients who were 

included relative to the total number is indicated in the tables for the corresponding analyses. 

The student’s t-test was used to determine the significance of differences in mean values. A 

χ2-test for independence was used to determine the significance of differences in frequency 

distributions. The cut-off value for statistical significance was P value = 0.05. SAS version 

9.2 (SAS Institute, Cary, NC) was used.

3. Results

Table 1 shows the comparison of age and pathological diagnosis of MBC cases between 

Egyptian and Moroccan patients. There was a significant difference with respect to mean 

age between the two countries (Egypt: 57.5 ± 15.1, Morocco: 63.9 ± 14.4, p = 0.0002). 

There was no significant difference with respect to the pathologic diagnosis between Egypt 

and Morocco, with a majority in both countries having invasive ductal carcinoma (Egypt: 

87.1%, Morocco: 93.5%, p = 0.0859).

Table 2 shows the comparison of patient characteristics including symptom and treatment 

methods among MBC patients from TCC and Morocco. The data for MBC patients treated 

at NCI-Cairo were unavailable and not included in this analysis. There was no significant 

difference between the two countries in the proportion of those living in an urban area 

(TCC: 33.9%, Morocco: 32.1%, P = 0.8231) or who had a family history of breast cancer 

(TCC: 2.0%, Morocco: 3.9%, P = 0.5215). However, there was a significant difference with 

respect to the proportion of MBC patients who have had liver cirrhosis (TCC: 28.0%, 

Morocco: 0.8%, P =< 0.0001). There was no significant difference between the two 

countries in the proportions the most common symptoms as diagnoses (palpable mass, 
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nipple retraction, redness or darkness of skin). With regard to the comparison of the 

treatment characteristics, Egyptian and Moroccan MBC patients were treated similarly. 

There was no significant difference between the proportion of patients receiving 

chemotherapy and/or radiation (TCC: 9.4%, Morocco: 20.4%, P = 0.0833). There was also 

no significant difference between the proportion of patients receiving surgery and/or 

hormone therapy concurrent with chemotherapy and/or radiation (TCC: 81.1%, Morocco: 

73.5%, P = 0.2916).

Table 3 shows the comparison of histopathologic data between Egyptian and Moroccan 

MBC patients. There was no significant difference in the proportions of those who had 

normal BRCA2 protein expression (Egypt: 28.9%, Morocco: 27.8%, P = 0.9297), lymph 

node involvement (Egypt: 37.7%, Morocco: 38.2%, P = 0.9349), laterality (P = 0.0967), ER 

status (P = 0.5264), PR status (P = 0.2461), or tumor size (Egypt: 3.8 cm, Morocco: 3.6 cm 

for the largest diameter, P = 0.6845). There was, however, a significant difference between 

Egyptian and Moroccan MBC cases with respect to the tumor grade (P = 0.0017). The mean 

length of the Egyptian MBC patients’ AR CAG repeat polymorphism is 19.45 ± 2.79.

Table 4 shows the comparison of histopathologic data between MBC cases with abnormal 

BRCA2 protein expression (non-wild type BRCA2) and those with normal BRCA2 protein 

expression (wild-type BRCA2) without regard to country. Statistics were calculated with 

regard to country as well (data not shown), but found to have no difference when compared 

to statistics for both countries (shown in Table 4). There was no significant difference 

between those with and without abnormal BRCA2 protein expression in the proportions of 

age divided at the median (P = 0.1462), tumor grade (P = 0.2072), laterality (P = 0.4844), 

lymph node involvement (P = 0.6771), ER status (P = 0.2593), PR status (P = 0.2393), 

tumor size divided at the median (P = 0.7450), or AR CAG repeat length dived at the 

median (P = 0.7947).

4. Discussion

This is the first and largest study on MBC in North Africa. The study revealed the following 

observations: First, MBC appears to affect significantly younger Egyptian than Moroccan 

males and MBC tumors have higher grades compared to tumors of Moroccan patients. 

Second, Egyptian MBC patients have significantly higher rates of liver cirrhosis than 

Moroccan MBC patients. Third, Egyptian and Moroccan MBC patients received similar 

treatments. Fourth, there was no observed difference in the proportion of tumors with 

abnormal BRCA2 protein expression in Egypt compared to Morocco. Fifth, in comparing 

MBC patients with and without abnormal BRCA2 protein expression, there was no 

significant difference with respect to their histopathologic characteristics or androgen 

receptor CAG repeat length.

This study is, for the most part, consistent with other studies describing MBC in Morocco 

and Egypt. One study looking at 12 Moroccan MBC patients at the Ibn Rochd University 

Hospital from 1988–1999 found the mean age of diagnosis to be 60 [24]. They also note 

axillary lymph node involvement in 8 of the 12 patients (67%) and surgery as the usual 

treatment [24]. While the current study found lymph node involvement in only 47 of 123 
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Moroccan MBC patients (38%), the mean age at diagnosis of 63.9 ± 14.4 years in our 

sample fits with the previous finding. Another study looking at 71 MBC patients treated at 

the National Institute of Oncology in Rabat, Morocco, from 1985–1998 similarly found a 

mean age at diagnosis of 60 years but saw lymph node involvement in 65% of cases [14]. 

However, similar to the current study, liver cirrhosis was seen in only 1 of the 71 Moroccan 

MBC patients (1.4%), grade II tumors represented 82% of their cases, and of 5 MBC cases 

examined for hormone receptor status, only 1 (20%) had negative receptors [14]. The 

younger age of diagnosis for patients in Egypt compared to Moroccans seen in our study 

(6.4 years difference in average age at diagnosis) is not seen as a result of differing life 

expectancies. This is considering the World Health Organization reports the 2009 average 

life expectancy for Egyptian males to be 69 years and Moroccan males at 71 years [49]. 

MBC has not been as well-studied in Egypt. In comparing Egyptian and Moroccan MBC 

tumors, their histopathologic characteristics are quite similar. There were approximately the 

same proportion of tumors with abnormal BRCA2 expression, lymph node involvement, a 

positive ER, and a positive PR. However, it is interesting to note that the grade of the 

Egyptian MBC tumors at diagnosis was higher than that of the Moroccans.

Male breast cancer has a large degree of genetic and hormonal risk factors. Studies utilizing 

SEER data [38], from Sweden [25], and a recent treatment review out of Spain [22] have 

shown that 10–20% of all MBC are familial. Klinefelter’s syndrome (47XXY) has been 

associated with MBC with a relative risk 20– 50 times higher than normal 46XY males 

[5,6,22]. This is probably due to altered endogenous hormones because of the extra X 

chromosome [6]. Other suspected risk factors for MBC include gynecomastia, diabetes, 

obesity, and orchitis/epididymitis [5,22,37]. A recent large epidemiologic investigation 

looked at 642 cases of MBC in men in the U.S. Veterans Affairs inpatient hospitalization 

database [5]. The study confirmed the usual MBC risk factors such as diabetes, obesity, 

orchitis/epididymitis, Klinefelter’s syndrome, and gynecomastia but did not show an 

association with thyroid diseases, smoking-related conditions, alcohol use, liver cirrhosis, 

prostate disease, or broken bones, which are hypothesized to have an association with MBC 

[5]. Our study found that 14 of 71 (28%) of MBC patients in our population had liver 

cirrhosis. This rate is significantly higher than in MBC patients from Morocco. However, 

the rate of liver cirrhosis in the general population of in Egypt is high, estimated to be 5% in 

those over 30 years of age, due to high prevalence of hepatitis C infections [1,13,31,43,47]. 

Rates of hepatitis C in Egypt range between 6% and 40% [31]. Because of the high rate of 

cirrhosis in the general population in Egypt, MBC patients may have susceptibility or other 

environmental and genetic risk factors that increase their risk for MBC. However, cirrhosis 

may not increase the risk for MBC in this population as no significant increase in MBC has 

been observed in recent years in Egypt parallel to the significant increase in cirrhosis in the 

general population in Egypt [1,13,26,31]. There was also no significant difference in 

treatment characteristics between Egyptian and Moroccan MBC patients. MBC is only 

diagnosed after histopathologic treatment in both Egypt and Morocco and type of treatment 

is based on hormonal status of tumors and stage of diagnosis [36].

The present study also did not find a difference in BRCA2 protein expression between 

Egyptian and Moroccan MBC patients. This is consistent with other studies. For example, 
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Haraldsson et al. analyzed 34 Swedish MBC patients with and without BRCA2 mutations 

found no significant difference with respect to clinical stage, ER status, or PR status, but did 

find a younger age of onset for those with BRCA2 mutations [25]. Seven of the 34 (21%) 

MBC patients had BRCA2 mutations [25], which is similar to the proportion reported in our 

study. Kwiatkowska et al. similarly did not observe a difference in clinicopathological 

features between BRCA2 mutation carriers and non-carriers [29]. A more recent study of 

BRCA2 mutations and AR expression in MBC examined 43 MBC patients, 12 with BRCA2 

mutations (27.9%), which is also approximately the same proportion of those with abnormal 

BRCA2 expression in our study [30]. Kwiatkowska et al. reported that BRCA2 mutations 

and AR expression in tumor tissues to be independent risk factors for MBC, and likewise 

did not find a significant difference between MBC patients with and without BRCA2 

mutations with respect to histopathologic characteristics [30]. However, they also found a 

significantly earlier age of diagnosis for BRCA2-related MBC compared to non-BRCA2-

related cancer [30]. A younger age of diagnosis for MBC patients with abnormal BRCA2 

protein expression has not been corroborated by the current study most likely due to the 

limited sample size.

The distribution of androgen receptor CAG repeat lengths between those with wild-type 

BRCA2 (normal protein expression) and those with non-wild-type BRCA2 (under-

expression) is also noteworthy. It has been shown that wild-type BRCA2 can enhance AR 

activity as part of its tumor-suppression functions [41]. Therefore, looking at CAG repeat 

length distributions, which modify AR activity [7], in those with and without normal 

BRCA2 protein expression, may clarify the relationship between the AR CAG repeat region, 

BRCA2, and MBC. Shorter CAG repeat lengths of the AR gene were found among MBC 

patients with abnormal BRCA2 expression compared to patients with normal BRCA2 

expression [25]. No such difference between patients with and without normal BRCA2 

protein expression was found in our study among the Egyptian patients. CAG repeat length 

data on the Moroccan patients were not available because of the limited amount of tissues 

available for this study. However, in previous studies, it has been seen that short CAG repeat 

lengths are more prevalent among non-MBC controls compared to MBC patients [20,48]. It 

should also be noted that our study’s finding of CAG repeat lengths of Egyptian MBC 

patients (19.5 ± 2.8) and controls (19.3 ± 4.2) are in agreement with a previous study that 

found an average CAG repeat length of 18.18 ± 3.63 for healthy Egyptian men [2].

This study had the following strengths: First, the large sample size and representativeness of 

the sampling provides more generalizability to MBC in these Egypt and Morocco. Second, 

the comparison of MBC between two countries of varying incidence rates and risk factors 

allowed for a comparison to the specific risk factors involved. Third, the inclusion genetic 

factors like those relating to BRCA2 or AR, enhanced the analysis. Limitations included the 

availability of tissue limited to the 3–4 period before 2006, only for those patients who 

underwent surgical treatment, the limited information available in the medical records and 

the lack of androgen receptor CAG repeat length information for Moroccan MBC patients. 

Further, even though this study is large compared to the current literature of MBC, it lacked 

the power to assemble a multivariate model for the disease.
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The high degree of liver cirrhosis in Egyptian patients, and the non-significant difference in 

the clinical, histopathological, or genetic risk factors between Egypt and Morocco suggest 

that MBC is not two distinct diseases in these populations. Future studies into the etiology of 

MBC should include more patient tissue samples and investigate more environmental 

exposures, such as consanguinity and environmental sources of hormonal exposures to 

better compare the disease between populations.
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Fig. 1. 
Flow chart depicting the breakdown of study participants. *Formalin-fixed paraffin-

embedded tissue samples were available 3–4 years preceding 2006 while medical records 

were available from 1999 in Egypt and 2002 in Morocco.
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Table 1

Age and pathologic information for Egyptian and Moroccan MBC patients

Characteristic(N=Egypt,N=Morocco) Egypt (N=211) Morocco (N=132) p-value

Age (mean ± SD, Years) (N=186,N=128) 57.5 (± 15.1) 63.9 (± 14.4)
0.0002

a

Pathological type (N=170,N=108)

 Invasive ductal carcinoma 148 (87.1%) 101 (93.5%)
0.0859

b

 Invasive lobular carcinoma 5 (2.9%) 0 (0%)
0.0721

b

 Papillary/Apocrine carcinoma/Other 17 (10.0%) 7 (6.5%)
0.3086

b

a
t-test.

b
χ2-test.
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Table 2

Comparison between Moroccans and Egyptians from TCC with regards to demographic, diagnosis, and 

treatment variables

Characteristic(N=Egypt,N=Morocco) Tanta, Egypt (N=71) Morocco (N=132)
p-value

a

Lives in an urban area (N=62,N=81) 21 (33.9%) 26 (32.1%) 0.8231

Liver Cirrhosis (N=50,N=127) 14 (28.0%) 1 (0.8%) < 0.0001

Family History of Breast Cancer (N=50,N=127) 1 (2.0%) 5 (3.9%) 0.5215

Symptom at Diagnosis

 Palpable mass (N=50,N=125) 22 (44.0%) 53 (42.4%) 0.8468

 Nipple retraction(N=50,N=124) 8 (16.0%) 10 (8.1%) 0.1198

 Redness or darkness(N=50,N=124) 0 (0%) 6 (4.8%) 0.1134

Treatment Characteristic
b
 (N=53,N=98)

 Chemotherapy and/or radiotherapy 5 (9.4%) 20 (20.4%) 0.0833

 Surgery and/or hormone therapy and/or 43 (81.1%) 72 (73.5%) 0.2916

 Chemotherapy/radiotherapy

a
χ2-test.

b
Treatment characteristic not available for 5 patients (9.4%) in Tanta, Egypt, and 6 patients (6.1%) in Morocco.
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Table 3

Comparison between Egyptian and Moroccan MBC patients with regards to BRCA2 expression and 

histopathological characteristics

Characteristic(N=Egypt,N=Morocco) Egypt Morocco p-value

BRCA2 Status(N=45,N=18)

 Wild-type 32 (71.1%) 13 (72.2%)
0.9297

a

 Non-wild-type 13 (28.9%) 5 (27.8%)

Lymph Node Involvement (N=122,N=123)

 Negative 76 (62.3%) 76 (61.8%)
0.9349

a

 Positive 46 (37.7%) 47 (38.2%)

Laterality (N=152,N=127)

 Right breast 66 (43.4%) 64 (50.4%)
0.0967

a

 Left breast 83 (54.6%) 56 (44.1%)

 Both breasts 3 (2.0%) 7 (5.5%)

Tumor Grade (N=116,N=84)

 I 1 (0.9%) 9 (10.7%)
0.0017

a

 II 94 (81.0%) 68 (81.0%)

 III 21 (18.1%) 7 (8.3%)

ER Status (N=69,N=55)

 Negative 13 (18.8%) 8 (14.5%)
0.5264

a

 Positive 56 (81.2%) 47 (85.5%)

PR Status (N=68,N=53)

 Negative 19 (27.9%) 10 (18.9%)
0.2461

a

 Positive 49 (72.1%) 43 (81.1%)

Tumor Size (cm) (N=61,N=61) 3.8 3.6
0.6845

b

Mean AR CAG repeat Length (N=44,N=0) 19.45 – –

a
χ2-test.

b
t-test.
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Table 4

Comparison of patient and tumor characteristics by BRCA2 expression

Characteristic Number of
patients

Number with
non-wild type

BRCA2 (protein
under-

expression)

Number with
wild type

BRCA2 (normal
protein

expression)

p-value

Age at Diagnosis

 < 61 years 22 4 (28.6%) 18 (51.4%)
0.1462

a

 ≥ 61 years 27 10 (71.4%) 17 (48.6%)

 Mean (years) 60.0 62.6 (N = 14) 58.9 (N = 35)
0.4502

b

 Median (years) 62 63.5 59

Tumor Grade

 I 2 0 (0%) 2 (5.9%)
0.2072

a

 II 37 11 (100%) 26 (76.5%)

 III 6 0 (0%) 6 (17.7%)

Laterality

 Right breast 24 7 (63.6%) 17 (51.5%)
0.4844

a

 Left breast 20 4 (36.4%) 16 (48.5%)

 Both breasts 0 0 (0%) 0 (0%)

Lymph Node Status

 Negative 24 6 (46.1%) 18 (52.9%)
0.6771

a

 Positive 23 7 (53.9%) 16 (47.1%)

ER Status

 Negative 3 0 (0%) 3 (21.4%)
0.2593

a

 Positive 16 5 (100%) 11 (78.6%)

PR Status

 Negative 3 0 (0%) 3 (23.1%)
0.2393

a

 Positive 15 15 10 (76.9%)

Tumor Size (cm)

 < 3 cm 12 4 (44.4%) 8 (38.1%)
0.7450

a

 ≥ 3 cm 18 5 (55.6%) 13 (61.9%)

Androgen receptor CAG repeat Length

 < 20 21 5 (45.5%) 16 (50%)
0.7947

a

 ≥ 20 22 6 (54.6%) 16 (50%)

a
χ2-test.

b
t-test.
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