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Abstract 

Breast cancer became the most diagnosed cancer in the world in 2020 and is the most common cancer in the UAE. It’s a heterogeneous 
disease encompassing several molecular alterations as well as a diverse clinical behavior. Molecular classification of breast cancer is useful in 
therapeutic decision making, along with other established prognostic factors such as tumor stage, histologic grade and lymphovascular invasion. 
Immunohistochemical analysis of tumor based on ER, PR, her 2 and Ki67 is easier, cost effective and predicts response to hormonal therapy and 
Trastuzumab, which are the main modalities of adjuvant treatment. Retrospective review of 100 diagnosed cases of breast cancer for a period of 5 years 
from 2018 to 2023 was done. Patient demographics, prognostic parameters such as tumor size, lymph node status, histologic grade, multicentricity, 
proliferation index etc. were obtained. Cases were classified as Luminal A, Luminal B, Her 2 + and Triple Negative based on immunohistochemical 
staining and Her2 FISH testing in equivocal IHC. The various prognostic parameters were correlated with molecular classification as well as response 
to treatment as determined by survival rate with complete remission of cancer. Statistical analysis was done using chi square test to determine P 
value <0.05 considered as statistically significant correlation Luminal B was found to be the most common subtype, indicating more aggressive 
presentation of cancer in many women in this region. Advanced tumor stage, Lymph node positivity and higher histologic grade was more often 
seen in Her2 + and Triple negative cancers, in keeping with their known aggressive potential. Multicentricity was most frequently seen in Luminal A 
subtype, indicating that this maybe a different aspect of these type of tumors apart from their usual favorable prognosis and low stage presentation. 
Distant metastasis was seen more in the aggressive subtypes and absent in Luminal A type. Survival rate was highest in Luminal A and Least in 
Luminal B type. Even though molecular classification of breast cancer into 4 types is oversimplified in reflecting the genetic complexity of the tumor, 
it forms a foundation for further exploration of prognostic and predictive molecular assays facilitating better treatment outcomes. 
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Introduction
Breast Cancer is the most common cause of cancer related mor-

tality among women and the fifth most common cause of cancer 
death overall [1] Molecular subtypes of breast cancer, histological 
grade and lymph node metastases, are strong prognostic and pre 

 
dictive factors. Consequently, classifying breast cancer into rele-
vant molecular subtypes is an important aspect of therapeutic deci-
sion-making.[2] The most common and widely accepted classifica-
tion of breast cancer is from an immunohistochemical perspective, 
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based on the expression of the following hormone receptors: estro-
gen (ER), progesterone (PR) and human epidermal growth factor 
(HER2). Accordingly, the following four subtypes of breast cancer 
are widely recognized: luminal A, luminal B, HER2-positive, and tri-
ple-negative.[3] The characteristics of the four above subtypes are 
summarized as follows in Table1 [4].
Table 1:  

Subtype ER PR Her 2 Ki67

Luminal A + + - Low

Luminal B + +/- +/- High

Her2 enriched - - + High

Triple Negative - - - High

Through this study, we attempted to correlate the various es-
tablishes prognostic parameters with the molecular subtypes and 
also with response to treatment and disease free survival.

Materials and Methods
Retrospective review of 100 diagnosed cases of breast cancer 

for a period of 5 years from 2018 to 2023 was done. Patient de-
mographic data such as age and nationality was obtained. Data re-
garding prognostic parameters such as age, tumor size, histologic 

grade, multicentricity, lymph node status, ki67 proliferation index 
were obtained. Cases were classified as Luminal A, Luminal B, Her 
2 + and Triple Negative based on immunohistochemical staining 
and Her2 FISH testing in equivocal IHC. The various prognostic 
parameters were correlated with molecular classification as well 
as response to treatment as determined by survival rate with com-
plete remission of cancer, Statistical analysis was done using the chi 
square test.

Results
The classification of cases into the various molecular subtypes 

was as follows, summarized in Table 2.
Table 2: 

Total cases luminal 
A

luminal 
B Her 2 + Triple 

negative
Unclassi-

fied

100 8 53 16 20 3

Patients of 15 nationalities were included in the study, confirm-
ing to the diverse population of the UAE.

The distribution of the most frequent nationalities included in 
the study in correlation with molecular subtypes was as follows, 
depicted in Figure 1.

Figure 1:

The correlation of various molecular subtypes as per the age of 
patients was as mentioned in Table 3.
Table 3: 

Age luminal A luminal B Her 2 + Triple negative

<30 2

30 to 39 1 11 3 8

40 to 50 6 26 6 11

>50 1 17 5 1

Tumor size in relation to the four subtypes were as follows de-
scribed in Figure 2.
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Figure 2:

Multicentricity was noted in correlation with the molecular 
subtypes as in Table 4.
Table 4: 

Subtype luminal A luminal B Her 2 + Triple negative

multicentric-
ity 2 5 0 4

Correlation with Lymph node stage was as follows described 
In Table 5.

Table 5:  

lymph node luminal A luminal B Her 2 + Triple negative

N0 4 11 3 7

N1 and Nmi 2 3 3 6

N2 4

N3 1 1 1

N+ 2 1

Distant Metastasis among the various Molecular subtypes was as depicted in Figure 3.

Figure 3:
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Correlation of the various subtypes with histologic grade is as in Figure 4.

Figure 4:

The various subtypes in relation to Ki67 percentage positivity 
(proliferation index) are as in Table 6.
Table 6: 

Ki67 positivity luminal A luminal B Her 2 + Triple negative

≤20 7 1

21-40 28 4 1

>40 21 10 17

Post Treatment follow-up

The percentage of patients cured of cancer on follow-up during 
the period of study and those on palliative care, in correlation with 
the various molecular subtypes are depicted in Figure 5.

Figure 5:
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Discussion
Patients of 15 nationalities were included in the study, which is 

representative of the diverse population of this country and region. 
The prevalence of the four molecular subtypes showed luminal B 
as the most common subtypes. In previous 9 studies carried out in 
various geographic regions in the period from 1993 to 2018, Lu-
minal A was found to be the most common subtype [5]. However 
a few other studies have found Luminal B to be the most common 
subtype [6-10]. The higher prevalence of Luminal B subtype in the 
present study is indicative of more aggressive presentation of can-
cer in women of this region. In relation to the age of patients, the 
prevalence of more aggressive subtypes such as Luminal B, Her 2 + 
and Triple negative was seen in the age group 40 to 50, however the 
result was not statistically significant with a p value of 0.32 in the 
Chi square test. A few other studies have also not found statistically 
significant correlation between age and molecular subtype [11,12]. 
Multicentricity was seen in 5 of luminal B, 4 of triple negative, which 
are aggressive types, however also in 2 of Luminal A, which is the 
less aggressive subtype, indicating that this may be a different attri-
bute of the tumor not related to its proliferation index or aggressive 
behavior. This is somewhat in correlation with previous studies, 
one of which significantly increased chances of multicentricity in 
patients with HER2-expression, Luminal A, and Luminal B groups 
compared to basal-like group or triple negative [13].

Lymph node positive status was more often seen with the 
known aggressive tumor types - Luminal B, Her2 + and Triple neg-
ative cases, however the correlation was not seen to be statistically 
significant with P value of 0.97. Some other studies have found sim-
ilar patterns, one study concluding that Her2-enriched breast can-
cer was associated with 1.53 times faster lymph node spread than 
luminal A cancer [14]. Distant metastasis was most often seen in 
the Luminal B subtype in present study, followed by Triple negative 
and Her 2 positive tumors. Other studies have found similar results. 
In a study including 260 patients over a period of 5 years, the fol-
lowing incidence of distant metastasis were -Luminal B (61.5%), 
HER2+ (21.5%), TNBC (14.6%) and luminal A (2.3%) [15]. Another 
study found that Triple negative and HER2 subtypes of breast can-
cer were associated with significantly poorer overall survival and 
prone to earlier recurrence and metastases [16].

Histologic Grade of tumor in correlation with molecular sub-
types was analyzed. As expected, Grade 3 cancer was found in more 
aggressive tumor types Notably Luminal B, Her2 + and Triple neg-
ative, however the correlation between histologic grade and mo-
lecular subtypes was not statistically significant with p value of 
0.76. Other studies have analyzed this aspect and have found sim-
ilar results, notably a study involving 247 patients, in which it was 
concluded that Grade I was associated with Luminal A, while Grade 
III was associated with Luminal B, HER2 and TNBC subtypes [17]. 
Ki67 percentage positivity was assessed in correlation with mo-
lecular classification. As expected, Higher Ki67 percentage great-
er than 40 % was observed in more aggressive subtypes such as 
Luminal B, Her 2 + and Triple negative. Similar findings have been 
observed in other studies, one of which had studied this association 

in 107 cases [18]. As regards to post treatment follow-up during the 
course of the study, Luminal A had the best response to treatment, 
with 80 % of the patients for whom data was available achieving 
complete cure. Other three subtypes had more or less similar cure 
rates. Patients with advanced metastatic disease on palliative care 
belonged to subtypes Luminal B and triple negative types. A few 
other studies have noted a similar pattern of response to treatment 
[19].

Conclusion 
Luminal B was found to be the most common subtype, indicat-

ing more aggressive presentation of cancer in many women in this 
region. Advanced tumor stage, Lymph node positivity and higher 
histologic grade was more often seen in Her2 + and Triple negative 
cancers, in keeping with their known aggressive potential. Multi-
centricity was most frequently seen in Luminal A subtype, indicat-
ing that this maybe a different aspect of these type of tumors apart 
from their usual favorable prognosis and low stage presentation. 
Distant metastasis was seen more in the aggressive subtypes and 
absent in Luminal A type. Suvival rate was highest in Luminal A and 
Least in Luminal B type. Even though molecular classification of 
breast cancer into 4 types is oversimplified in reflecting the genetic 
complexity of the tumor, it forms a foundation for further explora-
tion of prognostic and predictive molecular assays facilitating bet-
ter treatment outcomes.
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