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Abstract: Background:Molecular classification of breast cancer has been used recently beyond the 

conventional pathologic grade and histology. This resulting in classifying breast cancer into different molecular 

subtypes, understanding that clarify different risks of relapse and response to adjuvant therapies in patients. 

This also demonstrates that breast cancer subtypes are associated with unique patterns of metastatic spread 

with differences in relapse and survival.  Patients and Methods: a retrospective cohort study of all non-

metastatic breast cancer patients diagnosed and/or treated at National Cancer Institute, Cairo University from 

January to December 2003. Results: The most common molecular class was Luminal A (34%), and least was 

Luminal B HER2 enriched (10.7%). TN and HER2 enriched being more aggressive tumours were significantly 

associated with higher recurrence rate than other luminal classes (p = 0.003). The median DFS was 47.4 

months. The median TLR of all patients was 88.4 months. The 5-year TLR was significantly longer in luminal 

class A (83.7%) than HER2 enriched (40.6%), p=0.001. Conclusion: TN and HER2 enriched being more 

aggressive tumours were significantly associated with higher recurrence rate than other luminal classes. The 

median DFS was 47.4 months. The median TLR of all patients was 88.4 months. The 5-year TLR was 

significantly longer in luminal classes than HER2 enriched, denoting bad prognosis of this molecular class. 
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I. Introduction 
Breast cancer is nowadays the most frequent malignant tumour in females. Its morbidity and mortality 

continue to increase, despite remarkable progresses in the field of early diagnosis and adjuvant therapy. In the 

United States (US), breast cancer is the most common among females representing 30% of all cancers, the 

second most common cause of cancer deaths in women(1).   

 In Egypt, according to population-based registry, breast cancer is the most common cancer among 

females (25.8%- 32.9%) and second common.  At National Cancer Institute (NCI) Cairo University, breast 

cancer ranked the first type of cancer in females (38.8%) and in both genders (19.6%) according to NCI 

Hospital-based registry (2). 

A variety of clinical and pathological factors are routinely used to categorize patients with breast 

cancer to assess prognosis these include patient age, tumor size, hormone receptor status, and HER2 status.  

Although these risk categories have been of great value for assessment of prognosis, their role in determining 

prognosis and evaluating risk in an individual patient with breast cancer is more limited, as patients with similar 

combinations of features may have very different clinical outcomes. Better methods, therefore, are required to 

precisely assess prognosis and determine the most appropriate treatment for patients on an individual basis (3). 

 Long-term follow-up of patients with breast cancer have shown that a particular subtype of carcinoma 

or a specific grade has only a minor impact on prognosis and brings little information about the therapeutic 

strategy. Also, it is very well known that patients with the same pathologic subtype and grade frequently have a 

different outcome (4). 

A significant improvement was achieved in the last decade by investigating some useful markers 

Estrogen receptor (ER), Progesteron receptor (PR), Ki67, and Human Epidermal Growth Factor Receptor 2 

(HER2). It was found that patients with breast cancer can be stratified based on the expression of these markers, 

as demonstrated by immunohistochemistry and/or gene analysis (5).   

There have been accumulated evidences that hormone receptors and HER2 expression have direct 

impact on therapy and no significant correlation was found with conventional subtypes of breast carcinomas 

(6).Gene expression analysis has demonstrated distinct molecular classes of breast cancer based on the degree of 
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expression of a selected number of genes, which can be translated into more prognostically and therapeutically 

useful information than what can be provided by existing histological classification systems (7).    

Perou et al.(2000) were the first to provide a classification system based on gene expression analysis, 

and this consisted of four major molecular classes of breast cancer: luminal-like, basal-like, normal-like, and 

HER-2 positive(8).    Bhargava et al.(2009) defined LUMA and LUMB as pure hormone receptor positive, the 

differentiating feature between them being the strong intensity of ER positivity in LUMA tumours.  Cheang et 

al. (2009) added that a Ki67 proliferation index of more than 13.25% is a hallmark of LUMB tumours. Ki67 is a 

nuclear marker of cell proliferation, and its expression correlates proportionally to poorer clinical outcomes.  

Molecular profiling, immune-histochemical analysis of hormone receptors and human epidermal 

growth factor receptor-2 (HER2) overexpression have been used to characterize breast cancers beyond the 

conventional use of grade, histology. The resulting taxonomy defines the breast cancer intrinsic subtypes. 

Different molecular subtypes also enhanced our ability to predict clinical outcome and response to therapy (9). 

Understanding different subtypes of breast cancer clarify the different risks of relapse and response to 

adjuvant therapies. This demonstrates that breast cancer subtypes are associated with unique patterns of 

metastatic spread with notable differences in relapse and survival(10) 

In a large cohort study of women diagnosed with invasive breast cancer in Toronto from 1987 to 1997, 

patients who were diagnosed with triple-negative breast tumors (TNBC), the risk of recurrence within 5 years of 

diagnosis were significantly higher compared with non–triple-negative subtypes, (p<0.001).  Patterns in 

recurrence of breast cancer were seen during the first 5-7 years following diagnosis peaking at 3 years and 

quickly declining. The same study also reported that women with TNBC experienced a local recurrence at 

higher rates before a distant recurrence(11). 

 

II. Patients and Methods 
The aim was to evaluate molecular classification of breast cancer for prognosis and treatment outcome 

expresses as disease free survival at National Cancer Institute, Cairo University, through classifying non-

metastatic breast cancer patients into five molecular subclasses. 

A retrospective cohort study of all non-metastatic breast cancer patients diagnosed and/or treated at 

National Cancer Institute, Cairo University from January to December 2003.  Clinical and Epidemiologic data 

werereviewed from medical records of all ages, all women consecutively presented with primary invasive breast 

cancer and undergoing treatment at National Cancer Institute, Cairo University from January to December 2003.  

Patients with distant metastasis detected at the time of surgery or within 4 months of surgery were excluded.  

Follow up data: to calculate 10 years disease free survival DFS, patients' cohort of 2003 were followed 

up to end of 2014. 

Pathologic data:all studied cases reviewed to confirm the diagnosis, status of ER, PR, and other tumor 

characteristics. The Pathological data were collected from pathology department.   Immune-staining was 

performed on paraffin embedded tissue sections according to standard protocols.  Evaluating IHC expression of 

markers ER, PR, Her2 neu, CK5/6, EGFR, and Ki67 were done.  

End point disease-free survival (DFS) was calculated from date of surgical resection to the date of any 

of the following events:  loco-regional recurrence, distant metastasis, or death. Treatment outcome is expressed 

as DFS. 

 

III. Results 
The distribution of molecular classification in our study group was found to be: luminal A representing 

34%, luminal B 16.5%, luminal B Her2 enriched 10.7%, Her-2 enriched 12.4% and triple negative 26.4%. With 

a long term follow up of 10 years and after majority of patients have developed either local and / or systemic 

recurrences of the tumor. We found that more than half of patients had systemic recurrences 52.1%, while local 

recurrences occurred only in 37.2%  

For local recurrences, pairwise comparisons revealed that patients with luminal Her-2 enriched, Her-2 

enriched and triple negative were significantly more prone to local recurrences than those with luminal A, p 

value=0.04, 0.02 and 0.04 respectively. For any recurrences, pairwise comparisons between different molecular 

classes showed that only triple negative patients were more liable to any type of recurrences than luminal A, 

constituting 81.3% versus 36.6%. p = 0.01. 

Disease free survival: After a median follow up period of 44.55 months ranges from (1.72 – 141.09 

moths).  The median DFS time in the present study was 35.68 with a range of (1.12 – 131.06).  We found that 

the median disease-free survival (DFS) of female patients with breast cancer at NCI, 2003 was 47.4 months and 

the cumulative survival proportion was 61.3%, 47.9% and 20.9% at 3rd year, 5th year and 10th year, 

respectively. 

Though median DFS of patients with luminal A class is 110.3 month which appears longer than those 

with Her-2 enriched and triple negative (48.9 and 35.9 month respectively), yet it’s not significant p = 0.132. 
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The median time to local recurrence (TLR) in the present study was 88.4 months. Local recurrence free 

rate was 76.2 % at 3rd year, 68 % at 5th year and 39.9% at 10th year. 

     The time to local recurrence (TLR) was significantly different between different molecular classes, 

p= 0.005. The 5- years local recurrence rate of patients with luminal classes A was significantly higher 83.7 % 

than those with luminal Her-2 enriched, Her-2 enriched and triple negative (65.8%, 40.6% and 59.7% 

respectively), p=0.012, 0.001 and 0.004 respectively. Also, patients with luminal Her-2 enriched had a 

significantly higher 5- years local recurrence rate 65.8% than those with Her-2 enriched 40.6%, p=0.029. 

The median time to distant metastasis (TDM) was 68.1 months. Distant metastasis rate was 67.1% at 

3rd year, 53.4 % at 5th year and 31.3% at 10th year.  

Though median TDM of patients with luminal classes A and B seem longer (110.3 and 62.9 months 

respectively) than those with Her-2 enriched and triple negative (48.9 and 39.9 months respectively), yet it’s not 

significant p=0.26. 

 

 
Figure 1. Distribution of molecular classification of non-metastatic breast cancer during 2003. 

 

 
Figure 2. Disease free survival of non-metastatic breast cancer who were managed at NCI, 2003. 
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Table 1. Recurrence of breast cancer according to molecular classification: 

 
 

Table 2. Disease free survival and Time to local recurrence of breast cancer according to molecular 

classification 

survival 
Luminal A 

N= 41 

Luminal B 

N=20 

Luminal Her2 

enriched 

N=13 

Her2 enriched 

N=15  

TNBC 

N=32 
P value 

DFS 
       

5 years 62.7 ± 0.09 50.9 ± 0.11 51.9 ± 0.14 41.9 ± 0.16 32.9 ± 0.1 
 

10 years 46.4 ± 0.12 _____ _____ 20.9 ± 0.17 13.1± 0.1 0.132 

Median 

 
110.3 62.8 64.4 48.9 35.9 

 

TLR 
       

5 years 83.7 ± 0.07 73.9 ± 0.11 65.8 ± 0.14 40.6 ± 0.16 59.7 ± 0.1 
 

10 years 77.3 ± 0.09 39.6 ± 0.16 _____ 20.3 ± 0.16 28.7 ± 0.1 0.005 

Median 

  
88.4 64.4 48.9 71.2 

 

 

 
Figure 3. Disease free survival according to molecular classification. 
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Figure 4. Time to local recurrence of non-metastatic breast cancer who were managed at NCI, 2003. 

 

 
Figure 5. Time to local recurrence according to molecular classification. 

 

IV. Discussion 

Distribution of molecular classification: 

In studying molecular classification of 121 females with non-metastatic breast cancer who were 

manged at NCI, Cairo University during 2003, we found the distribution of molecular classification to be: 

luminal A representing (34%), luminal B (16.5%), luminal B Her2 enriched (10.7%) Her-2 enriched (12.4%) 

and TNBC was (26.4%).  This is similar to what was reported in a study done by Ihemelandu et al. 2007,  on 
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142 African-American women. He found that luminal A constituted 50%, luminal B 14.1%, Her-2 enriched 

12.7%, while triple negative represents 23.2%. 

It was reported that the use of immune-histochemistry (IHC) as a proxy for DNA microarray 

classification. Studies established that it could reliably identify the major molecular classes of invasive breast 

carcinoma (13). This method represents a feasible alternative because many of the cases of breast cancer occur 

in places where analysis of prognostic factors needs to be economical, easy, and reproducible (14) 

Another study showed the frequency of luminal A, luminal B, luminal B Her2 enriched, Her2 enriched and 

triple negative subtypes  to be 35.5%, 22.5%, 13.1%, 13.7% and 15.2% respectively (15) .These figures were 

comparable to our results except for TNBC which were higher in our study.  According to the American Breast 

Cancer Facts and Figures during 2015 distribution of molecular classes were totally different from previous 

studies as they found that luminal A represented 74%, Luminal B 10%, HER2-enriched 4% and TNBC 12% 

(16). 

Exceptionally higher figures of TNBC was also found by an Egyptian study, which showed that TNBC 

frequency was (28.5%) (17). 

 

Recurrence of breast cancer and molecular classes: 

Breast cancer cohort of 2003 at NCI, Cairo was followed up till end of 2014. More than half of patients 

in the current study had systemic recurrences (52.1%), local recurrences in 37.2% and 59.5% had either local, 

systemic or both. 

A study in Saudi Arabian women diagnosed at King Abdul-Aziz University, Jeddah, during years 

2000-2008, found that 19% of breast cancer patients developed recurrences either local or distant  and 15% of 

patients developed distant metastasis in different organs as liver, lungs or bones. (18). Rate of either local or 

distant recurrences in breast cancer Turkish patients was 30% in a study done as surveillance of the radiology 

imaging procedures, during the period January 2005 - July 2013 including 477 patients. Rate of local 

recurrences was 10.7% and distant metastasis occurred in 25.4% of patients (19).  Another study in Turkey 

showed little higher figures to previous one as they reported the rate of both local and distant recurrences to be 

37.8% (20). 

In the present study, it was clear that recurrence rates either local, systemic or both were much higher 

than that found in other studies.  That discrepancy could reflect differences in patient risk and prognosis 

including, age at diagnosis, stage at diagnosis, molecular classes, which is reflected on differences in treatment 

outcome and prognosis. Local recurrence was related to molecular classification.  Results revealed that patients 

with luminal Her-2 enriched, Her-2 enriched and TNBC were more prone to local recurrences than those with 

luminal A, (adjusted p value=0.008, <0.001 and 0.004 respectively). Pairwise comparisons between different 

molecular classes showed that only TNBC was highly significantly liable to any type of recurrences than 

luminal A, constituting 81.3% and 36.6% respectively, p<0.001.   This was similar to that reported in a recent 

study that TNBC had a particularly aggressive biological course, that strongly associated with local or distant 

recurrences, visceral metastases, and death in comparison with the other subtypes (21). 

Incidence of distant metastases was 12.6 % in a large cohort of breast cancer patients who were 

referred to the Breast Unit of the University Hospital Mu´tua Terrassa and Hospital of Terrassa, University of 

Barcelona, between January 1, 1997 and January 31, 2014.  It studied 1822 breast cancer patients. (22).  Similar 

to what was found in the present study, Garcia et al, found that TNBC patients were significantly prone to 

metastasis (66.8%) compared to Luminal A class (20.1%). They also reported that Luminal A subtype patients 

showed significantly less rate of metastases than the rest of all other molecular classes, including luminal B 

HER2+ve patients (p< 0.001). The same study also found that luminal B patients showed significantly less rate 

of metastases than Her2 +ve (p = 0.05) and TNBC (p<0.001). There were no differences between Her2 +ve and 

TN patients (0.06)(22). 

The bad prognosis of TNBC patients shown as higher rates of recurrences in those patients, which 

might be explained by either a more aggressive, rapid growth rate or intrinsic differences among women 

diagnosed with triple-negative breast cancer. Other studies provide additional evidence on differences between 

hormone receptor positive and hormone receptor negative breast cancer, not only in presentation, prognosis, and 

treatment, but also in etiology and natural history (23). 

 

Molecular classes and disease-free survival: 

For disease free survival DFS, the median follow-up time for breast cancer patients was 44.55 (1.72 – 

141.09) months in the present study and median DFS time was 35.68 with a range of (1.12–131.06).  Median 

disease-free survival for Luminal A class was 110.3 months as compared to 62.8 months for Luminal B, 48.9 

months for Her2 +ve and 35.9 months for TNBC. For the whole study group, 5 years DFS estimate was 

47.9%±0.05. Though at 5 years estimate of DFS of luminal A class looked higher (62.7%) as compared to Her-2 

enriched and TNBC (41.9% and 32.9% respectively), yet not statistically significant, p = 0.13.  
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Estimates of DFS by Garcia et al, 2015 looked comparable to the present study (though ours were not 

significant), where they reported that luminal A subtype had significantly higher median DFS (80.7 months) 

than luminal B (58.2 months), Her2 +ve (60.7 months), and TNBC (63.8 months) (p = 0.006, p = 0.008 and 

p<0.001 respectively).  Luminal B patients did not differ from Her2 +ve , but were significantly different from 

TNBC (p< 0.001) (22).  Differences in significance of results could be explained by the large cohort studied by 

Garcia et al, 2015 compared to the present study. 

Another study showed differential DFS according to molecular subtypes, where patients with luminal 

A tumours had the most favourable prognosis, with 5 years DFS (87.4%) which is significantly better than Her-

2 enriched (65.5%) (24).  For TNBC according to a study done in Iran on 180 TNBC patients, 5 years DFS was 

71% (25) compared to 32.9% in the present study.  

For time to local recurrence TLR, the five-year TLRin our study is 68% ± 0.05.  This was less than that 

reported by Jia et al, 2014 which was 90.5%.  In that study loco-regional recurrence occurred less frequently for 

luminal A tumours and consecutively they had the higher TLR (93.2%) when compared with the other 

molecular subtypes, p=0.016 (24).  This is in comparison to the present study results, as the five years’ TLR in 

Luminal A was 83.7 %, Luminal B 73.9%, Her2 +ve 40.6% and TNBC 59.7%.  While three years TLR was 

Luminal A was 87.2 %, Luminal B 87.4%, Her2 +ve 54.2% and TNBC 65.1%, p value= 0.005. 

A recent study in 2018 showed that three years TLR in Luminal A was 100%, Luminal B 93.3%, Her2 

+ve 87.5% and TNBC 96.4% (26). 

 

V. Conclusion 
A cohort on females with non-metastatic breast cancer were managed at NCI during the year 2003 and 

evaluated according to molecular classes. Most common class was Luminal A (34%), and least was Luminal B 

HER2 enriched (10.7%).TN and HER2 enriched being more aggressive tumours were significantly associated 

with higher recurrence rate than other luminal classes (p = 0.003). The median DFS was 47.4 months. The 

median TLR of all patients was 88.4 months. The 5-year TLR was significantly longer in luminal class A 

(83.7%) than HER2 enriched (40.6%), p=0.001. 
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