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ABSTRACT

 )HRS(الأهداف:  لتقييم العلاقة بين حالة مستقبلات الهرمونات
والعمر وأهميتها باعتبارها مؤشراً للنتائج المرضى الذين يعانون من 

.)BC(سرطان الثدي

مريضاً   109 على  رجعي  بأثر  المراجعة  هذه  أجريت  الطريقة:   
المنامة،  الطبي،  السلمانية  مجمع  في   BC بإصابتهم  شخصوا 
البحرين خلال القترة ما بين 2010م إلى 2013م. قسموا المرضى إلى 
فئتين عمريتين. تحت وفوق 40 عاماً، وجرى تحليل للأنسجة الورم، 

 .HRSووضع العقدة الليمفاوية، والمرحلة، و

  BC  النتائج:  من المرجح أن يكون المرضى الأصغر سناً والمصابون
أعلى مرحلة، الدرجة، وحجم أكبر. وكانت النساء المسنات أكثر 
عرضة للمستقبلات هرمون الاستروجين )ER( إيجابي )72.6% 
مقابل %55.3(، ومستقبلات هرمون البروجسترون )PR( إيجابي 
)%71 مقابل p=0.03( )53.2%(. عامل نمو البشرة مستقبلات 
النساء  في  أكثر  التعبير  في  الإفراط  HER)-2(شوهد  البشري  
الأصغر سناً )%51 مقابل p=0.2( )40%(. وكان المرضى الأصغر 
سناً الانبثاث أعلى في العقدة الليمفاوية )%88.6 مقابل 56.1%( 
 )6.8% البعيدة )%26.7 مقابل  أعلى  والانبثاث   ،)p=0.0004(
قوياً  ارتباطاً  مرتبطة  التعبير  في  الإفراط   HER-2و  .)p=0.005(
مع وضع العقدة الليمفاوية. مجموعة %63.4 من المرضى العقدة 
 13.3% مع  مقارنة  المفرط   HER-2 أصيبوا  الإيجابي   الليمفاوية 

.)p<0.00001( فقط من المرضى العقدة الليمفاوية سلبي

الخاتمة:  سرطان الثدي هو من  أكثر الأمراض عدوانية في النساء 
الأصغر سناً، الأمر الذي يمكن أن يعزى إلى حد كبير في ظل تعبير 
يرتبط بشكل  الذي   ،HER-2 عن  تعبيراً  وأكثر   ،  PRو  ER عن 
جيد مع وضع العقدة الليمفاوية، كمقياس للعدوانية. يجب إجراء 
السكان  هذا  في   BC الجينية  الصورة  لتقييم  الدراسات  من  المزيد 

لتحسين نتائجها.

Objectives: To assess the correlation between hormone 
receptor status (HRS) and age, and its significance as 
a predictor of outcome in patients with breast cancer 
(BC).  

Methods: This retrospective review was conducted on 
109 patients diagnosed with BC at Salmaniya Medical 
Complex, Manama, Bahrain from 2010-2013. Patients 
were divided into 2 age groups; under and over 40 
years, and were analyzed for tumor histology, lymph 
node status, stage, and HRS.

Results: Younger patients with BC were more likely 
to be of higher stage, grade, and of larger size. Older 
women were more likely to be estrogen receptor (ER) 
positive (72.6% versus 55.3%), and progesterone 
receptor (PR) positive (71% versus 53.2%) (p=0.03). 
The human epidermal growth factor receptor (HER)-
2 over-expression was seen more in younger women 
(51% versus 40%) (p=0.2). Younger patients had 
higher lymph node metastases (88.6% versus 56.1%) 
(p=0.0004), and higher distant metastases (26.7% 
versus 6.8%) (p=0.005). The HER-2 over-expression 
strongly correlated with lymph node status. A total of 
63.4% of lymph node positive patients had HER-2 
over-expression compared with only 13.3% of lymph 
node negative patients (p<0.00001).

Conclusion: Breast cancer is more aggressive and 
advanced in younger women, a fact that can be 
significantly attributed to under expression of ER 
and PR, and over expression of HER-2, which also 
correlates well with lymph node status, as a measure 
of aggressiveness. Further studies should evaluate the 
genetic profile of BC in such population to improve 
their outcomes.
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Breast cancer (BC) is by far the most common invasive 
cancer in women worldwide. It compromises 25% 

of invasive cancers in women,1 and 16% of all female 
cancers.2 Bahrain has a very high incidence rate of BC. In 
Bahrain, it accounts for 37.2% of all cancers in females, 
and 20% of all new cancer diagnoses,3 with an age-
standardized rate (ASR) per 100,000 women of 44.4 in 
2010,4 which is the highest in all of Gulf Cooperation 
Council (GCC), and among the highest in the world.3 
The mean age at diagnosis in Bahrain was 50.7 years in 
2014.4 The incidence of BC correlates strongly with age, 
with the highest incidence rates being observed in older 
women, and only 6% occurring in women under 40 
years old.5 However, BC is usually more aggressive and 
advanced in the younger age groups.6 The exact reasons 
remain unclear, and not fully understood. Unfortunately, 
despite recent advances in the management of BC that 
allowed for the ASR of incidence to fall from 58.2 
per 100,000 in 2000 to 44.4 per 100,000 in 2010,4 
mortality rates still remain high. The 5-year survival for 
BC in Bahrain was 63%4 compared with 80-90% in 
most developed countries.1 Survival in BC is thought 
to be dependent on many factors, the most important 
ones being the histology, tumor size, grade, lymph node 
status, hormone receptor status (HRS) (estrogen [ER] 
and progesterone [PR]) and human epidermal growth 
factor receptor (HER)-2 over-expression, as well as 
the stage at presentation. Many tools have been used 
to determine prognosis following surgery for BC, such 
as the Nottingham Prognostic Index (NPI), which is 
calculated using 3 pathological criteria: size of lesion; 
number of involved lymph nodes; and grade of tumor. 
Older studies have suggested that BC in women under 
40 often is of a higher stage and grade, larger size, and 
has more metastases to the lymph nodes.6-9 Tumors have 
also been found to be more invasive in younger women 
with more distant metastases at presentation.7-11 It has 
also been observed that among the different molecular 
subtypes of BC; triple negative and HER-2 type BCs 
are more common in younger women, which studies 
suggest are more aggressive than the other types.9,10 
However, the aggressiveness of these subtypes of tumors 
is not well explained, and is yet to be fully understood. 
In this study, we will try to explain the aggressiveness of 

BC in the younger age group using lymph node status 
as a measure of aggressiveness, we will be looking at the 
differences in HRS (ER and PR), and HER-2 over-
expression between women under, and over 40 years of 
age.

Methods. We retrospectively reviewed the data for 
all BC patients diagnosed at the Salmaniya Medical 
Complex, Manama, Bahrain from 2010 to 2013. 
Inclusion criteria were women diagnosed with BC who 
visited the hospital between 2010 through 2013. The 
exclusion criteria was a lack of sufficient data as described 
below. There was a total of 109 patients seen. All types of 
histologically invasive carcinoma were included. Patients 
were divided into 2 groups based on age, namely; women 
under 40, and women over 40 years of age. Data was 
obtained retrospectively from clinical notes, histology, 
and radiology reports. Data recorded included patient’s 
age, tumor type (ductal or other type), size (T1: <20 
mm, T2: 20-50 mm, T3: >50 mm, and T4: >50 mm 
or fixed to chest wall), lymph node involvement (N0: 
no nodes, N1: <3 nodes, N2: 4-9 nodes, N3: >10 
nodes), Stage (I, II, II IV, and  unstaged), Grade (I, 
II, and III), ER and PRs status, HER-2/neu receptor 
over-expression, and NPI for prognosis. Tumor size was 
measured along the greatest diameter in the histology 
specimen. Hormone receptors were considered positive 
when the receptor concentration was greater than 10% 
(>30/300). The HER-2 expression was considered 
positive if it stained +3 by immunohistochemistry, 
or positive by fluorescence in situ hybridization. 
All laboratory analysis was carried out in the same 
setting and conditions, and hence, eliminated any 
bias introduced by the method. We used lymph node 
positivity as a measure for tumor aggressiveness, and 
tried to show a correlation between HRS and lymph 
node positivity by comparing the status of lymph node 
positive women with lymph node negative women. The 
different molecular subtypes of tumors were analyzed 
in our patients. These subtypes being luminal A (ER 
and/or PR positive, HER-2 negative), luminal B (ER 
and/or PR positive, HER-2 negative), HER-2 type (ER 
and PR negative, HER-2 positive), and triple negative 
(ER, PR, and HER-2 negative). A review of articles was 
conducted using PubMed and the Cochrane Library. 
Only papers from later than 2009 were included in the 
references. The study followed the rules and regulations 
set by the Ministry of Health in Bahrain, which closely 
follows the principles of the Helsinki Declaration. Due 
to the retrospective nature of the study, no further ethics 
approval was necessary.

Disclosure. Authors have no conflict of interest, and the 
work was not supported or funded by any drug company.
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The statistical analysis for different variables were 
performed using chi-square tests. Significance was set 
at p<0.05. Data was analyzed using Excel and Statistical 
Package for Social Sciences version 23 (IBM Corp., 
Armonk, NY, USA).

Results. A total of 109 patients were included in this 
study, and divided into 2 age groups, namely; women 
under 40 (referred to as ‘younger’) (n=47, 43%), and 
women over 40 (referred as  ‘older’ women) (n=62, 
57%). However, this does not accurately reflect the age 
distribution of BC in Bahrain, as lots of patients in the 
older group had to be excluded due to lack of sufficient 
data. The mean age at diagnosis in the younger group 
was 36 years old (range: 28-39), and in the older 
group it was 55 years old (range: 40-85). Quite a few 
of the tumor characteristics were significantly different 
between the 2 age groups. Younger patients were more 
likely to be of higher stage and grade, larger size, ER 
and PR receptor positive, and HER-2 receptor negative 
(Figures 1, 2, & 3) (p<0.05). All these point to a worse 
prognosis in younger women as shown in Table 1, along 
with the relevant chi-square test and p-value results. 
The most common invasive carcinoma  in both groups 
by far was ductal carcinoma (87%, no special type). 
Other types of carcinomas included: lobular, mucinous, 
papillary, and medullary. In women under 40, 21% 
had carcinomas of non-ductal type compared with only 
6.5% of women over 40 (p=0.02). Older women were 
more likely to be ER positive (72.6% versus 55.3%), 
and PR positive (71% versus 53.2%) than younger 
women (p=0.03). The HER-2 over-expression was seen 
more in younger women (51% versus 40%), however 
this was not statistically significant (p=0.2) (Figure 
3). Younger patients were much more likely to have 
lymph node metastases (88.6% versus only 56.1% 
in older patients), and this result was very significant 
(p=0.0004) (Table 2) (Figure 4). This result allowed us 
to more accurately find a correlation between HRS 
and lymph node positivity. In younger women, 12 out 
of 45 (26.7%) had distant metastases at presentation 
compared with 4 out of 59 (6.8%) in older women 
(p=0.005) (Table 2). The most common metastases were 
to the bone and liver. There was a strong correlation 
noted between ER and PR negativity and lymph node 
positivity. There was 31% of lymph node positive 
patients that were ER negative, compared with 13% 
of lymph node negative patients (p=0.06). Similarly, 
35% of lymph node positive patients were PR negative 
compared with 10% of lymph node negative patients 
(p=0.01) (Table 3) (Figure 5). The HER-2 positivity was 

Figure 1 -	A graph showing that younger patients (under 40) were more 
likely to be at a higher stage for breast cancer than older 
patients (over 40) (p=0.012).

Figure 2 -	A graph showing that younger patients (under 40) were 
more likely to be of higher grade for breast cancer than older 
patients (over 40) (p=0.031).

also strongly associated with lymph node involvement, 
as it is well known that HER-2 positive tumors are 
more aggressive. Lymph node positive patients (63.4%) 
had HER-2 over-expression compared with only 
13.3% of lymph node negative patients (p=<0.00001) 
(Table 3) (Figure 5). Luminal A subtype (ER and/or PR 
positive, HER-2 negative) was more common in older 
women (51.6% versus 27.6%) (p=0.045). Luminal B 
was slightly more common in younger women (23.4% 
versus 21.0%). Triple negative and HER-2 type tumors 
were much more common in younger women (21.3% 
versus 8.1%, and 27.7% versus 19.4%) (p=0.046) 
(Table 4) (Figure 6).

Discussion. Many studies have reported that 
younger age is an independent factor for poor prognosis 

http://www.smj.org.sa/index.php/smj/index
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Figure 3 -	A graph showing that younger patients (under 40) were 
more likely to be estrogen receptor (ER) positive (p=0.036), 
progesterone receptor (PR) positive (p=0.034), and human 
epidermal growth factor receptor (HER)-2 negative (p=0.02).

Figure 4 -	A graph showing that younger patients (under 40) were more 
likely to have positive lymph nodes (LN) (p=0.0004).

Table 1 -	 Characteristics of the study population included in a study on 
breast cancer in Bahrain.

Tumor characteristics

Women 
under 40, 

n=47

Women over 40, 
n=62 Chi-squared

(P-value)
n (%)

Tumor type
Ductal/no special type
Others

37 (78.7)
10 (21.3)

58 (93.5)
  4   (6.5)

  5.25 (0.022)

Stage
I
II
III
IV
Unstaged

  5 (10.6)
15 (31.9)
13 (27.7)
12 (25.5)
  2   (4.2)

13 (21.0)
29 (46.7)
13 (21.0)
  4   (6.5)
  3   (4.8) 

10.99 (0.012)

Tumor size
T1
T2
T3
T4

13 (27.7)
20 (42.6)
  7 (14.9)
  7 (14.9)

29 (46.8)
24 (38.7)
  5   (8.1)
  4   (6.5)

5.65 (0.13)

Nodes
   N0
   N1
   N2
   N3
   Unknown

  5 (10.6)
11 (23.4)
16 (34.0)
12 (25.5)
  3   (6.4)

25 (40.3)
16 (25.8)
11 (17.7)
  5   (8.1)
  5   (8.1)

 17.67 (0.0005)

Grade
   I
   II
   III

  3   (6.4)
19 (40.4)
25 (53.2)

14 (22.5)
27 (43.5)
21 (33.9)

  6.92 (0.031)

Estrogen receptor status
25 (55.3)
22 (44.7)

45 (72.6)
17 (27.4) 

  4.38 (0.036)
   Positive
   Negative
Progesterone receptor 
status
   Positive
   Negative

  4.51 (0.034)

24 (53.2) 44 (71.0)
23 (46.8) 18 (29.0)

HER-2 status
   Positive
   Negative

24 (51.0)
23 (49.0)

25 (40.3)
37 (59.7)

   1.63 (0.2)

HER - human epidermal growth factor receptor

Table 2 -	 Characteristics of younger women more likely to have lymph 
node and distant metastases as found in a study in Bahrain 
(*significant).     

 

Tumor characteristics Women 
under 40 

Women 
over 40 

Chi-squared
(P-value)

n (%)
Lymph node metastases

  12.56 (0.0004)*    Present 39 (88.6) 32 (56.1)
    Absent   5 (11.4) 25 (43.9)
Distant metastases

  7.76 (0.005)*   Present 12 (25.5)   4   (6.8)
   Absent 33 (74.5) 55 (93.5)

Table 3 -	 Correlation between lymph node involvement and hormone 
receptor status.

Hormone receptor Lymph node 
positive, n=71 

Lymph node 
negative, n=30 P-value

n (%)
Estrogen receptor 0.063
   Positive 49 (69.0) 26 (86.7)
   Negative 22 (31.0)   4 (13.3)
Progesterone receptor 0.01*
   Positive 46 (64.8) 27 (90.0)
   Negative 25 (35.2)   3 (10.0)
HER-2 over-expression <0.00001*
   Present 45 (63.4)   4 (13.3)
   Absent 26 (36.6) 26 (86.7)

*significant. HER - human epidermal growth factor receptor

Table 4 - Comparison of the different molecular subtypes of tumors.  

Molecular 
subtype ER PR HER-2

Women 
under 40 
n=47 (%)

Women 
over 40 

n=62 (%)

Chi-square 
test 

(P-value)
Luminal A + + - 13 (27.7) 32 (51.6)

7.98 (0.046)
Luminal B + + + 11 (23.4) 13 (21.0)
HER-2 type - - + 13 (27.7) 12 (19.4)
Triple negative - - - 10 (21.3)   5   (8.1)

+ positive, - negative, ER - estrogen receptor, PR - progesterone 
receptor, HER - human epidermal growth factor receptor

http://www.smj.org.sa/index.php/smj/index
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in BC.8,10-13 In our study, we have clearly highlighted 
that younger women with BC in Bahrain have tumors 
of higher stage, grade, size, and have more lymph node 
metastases. All these point to a worse prognosis.10-13 

Lymph node status is one of the best predictors for 
prognosis. Our study quite clearly shows that younger 
women have much higher lymph node positivity than 
older women, which is again consistent with other 
studies carried out in different populations.13,14 Using 
lymph node status as a measure for the aggressiveness 
of the tumor; we observed a statistically significant 
correlation with under expression of ER and PR 
receptors, and/or overexpression of HER-2 and positive 
lymph node involvement. 

Recent advances in molecular biology have shown 
that there are different molecular subtypes of BC based 

on their HR status as shown in Table 4, and that breast 
tumors are more aggressive if they were HER-2 positive 
(luminal B and HER-2 type), or triple negative for 
ER, PR, and HER-2.8,9,12,15-23 In this present study, 
we have shown that these 2 types are more common 
in younger women as further highlighted by the 
following studies. The HER2 receptors are amplified 
in more than 50% of young patients (luminal B + 
HER-2 type) compared with 40% in older patients.14 
A significant proportion of young patients (21.3% 
versus 8.3%) are triple negative (ER, PR & HER-2 
negative) which is considered the most aggressive type 
of BC. Most younger patients with BC were ER and PR 
negative, which is also associated with more aggressive 
behavior.8,12 These reasons, along with the results from 
our study, help explain the aggressiveness of the tumor 
in younger women. 

Our study is limited by a small sample size. Further 
studies should include a larger sample size and also 
evaluate the differences in the genetic profile of patients, 
especially the genetic abnormalities like BRCA 1 and 
2 genes, as these may have a significant effect on the 
molecular subtype of the tumors.

In conclusion, BC in younger women is more 
aggressive than in older women, and hence presents at a 
later stage with a worse prognosis. There is a significant 
proportion of younger women with triple negative and 
HER-2 type tumors, which are the 2 most aggressive 
forms of tumors, and this correlates well with lymph 
node status as a measure of aggressiveness. Further 
studies are needed to evaluate the molecular profile and 
genetic mapping to rule out associated inherited genetic 
abnormalities, such as BRCA 1 and 2 genes, which are 
closely linked to the triple negative subtype of BC.21,22 
Such knowledge will be integral for proper screening 
and management of affected patients, and help explore 
more effective therapeutic targets in these younger 
patients.
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