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Introduction
There has been a rise in cancer cases among Indian women, with breast 
cancer being of particular concern. As per the statistics of 2015, the 
number of breast cancer cases were found to be 1,00,061 as against 
94,208 cases of cervical cancer. Thus, breast cancer is now the most 

1,2common malignancy among Indian women .

Early diagnosis and appropriate treatment can prolong the survival of  
patients  diagnosed  with  breast  cancer.  The   normal  treatment   
protocol is surgery followed by chemotherapy and radiotherapy, 
followed by adjuvant therapy. The kind of adjuvant therapy that can be 
given greatly influences survival and is determined by the expression 
of estrogen receptor (ER), Progesterone receptor (PR) and a trans- 
membrane  protein  called HER2/neu expression on the cancer cells. 
ER / PR positive tumors are treated by Tamoxifen in pre-menopausal 
women and Aromatase inhibitors in post-menopausal women. 
HER2/neu  positive  tumors  are  treated  by  a  monoclonal  antibody 
known as Trastuzumab (Herceptin). No adjuvant therapy is available 

3,4for ER/PR HER2/neu negative (triple negative) tumors .

There are certain patient and tumor  characteristics that affect ER, PR,  
HER2/neu  expression  on  the  tumor  cells and  thus  helps  in 
determining  the  adjuvant  therapy  and  eventually the  prognosis  of 

4,5breast cancer patients .

The aim of this study is to find out the association of patient age, 
histological type, grade and lymph node stage of tumor  with ER, PR, 
HER2/neu expression on breast cancer cells and thereby identify them 
as important predictive and prognostic factors for breast cancer.

Material and Methods
The study was conducted for a period of two years, from 2014 to 2016, 
in the Department of Pathology, CAIMS cancer institute, in 
association with Roche Diagnostic Centre, Bombay, India.

Specimens of breast  cancer  from  patients  were received in  our 
laboratory. Each specimen was accompanied by a test requisition form 
that  contained  detailed  patient  information  including  patient  age, 
tumor laterality, site/quadrant  of tumor involvement and the method 
of operation (Modified radical mastectomy/ Simple mastectomy/ 
Lumpectomy/ Trucut biopsy). Only specimens that were operated by 

modified radical mastectomy have been included in the study, else 
histologic grade of tumor and lymph node stage could not be 
determined. The sample size in this study is 72.

The specimens were grossed as per standard protocols and sections 
were submitted for histopathological examination and stained by 
haematoxylin-eosin staining for microscopic examination.

The following tumor  characteristics  were noted  on  microscopic 
examination:
a)histological type of tumor
b)histological grade of tumor  as per the nottingham's histologic score

In this scoring system, there are three factors that are taken into 
consideration and each of these factors are scored from 1-3.

The amount of gland formation or differentiation of the tumor
Score 1: >75% of tumor area forming glandular/tubular structures

Score 2: 10% to  75% of  tumor  area  forming  glandular/tubular 
structures

Score 3: <10% of tumor area forming glandular/tubular structures

The nuclear features or nuclear pleomorphism
Score 1: Nuclei small with little increase in size in comparison with 
normal breast epithelial cells, regular outlines, uniform nuclear 
chromatin and little variation in size

Score 2: Cells larger than normal with open vesicular nuclei, visible 
nucleoli, and moderate variability in both size and shape

Score 3: Vesicular nuclei, often with prominent  nucleoli, exhibiting 
marked variation in size and shape, occasionally with very large and 
bizarre forms.

The mitotic activity of the tumor (considering field diameter of 
microscope to be 0.58 mm and area to be 0.264 sq.mm.)
Score 1: less than or equal to 9 mitoses per 10 high power fields
Score 2: 10-19 mitoses per 10 high power fields
Score 3: equal to or greater than 20 mitoses per 10 high power fields
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Background: Breast Cancer is the most common malignancy amongst Indian women. Adjuvant therapy, which  helps in 
prolonging survival, is determined by the parameters like age, menopausal status, tumor size, histological type and grade, 

lymph node status, ER PR HER2/neu on cancer cells.
Aims and objectives: The aim of this study is to look into the association of patient age,menopausal status, laterality, size,his tological type, 
tumor grade and lymph node stage and  ER PR HER2/neu expression.
Materials and methods: The study was conducted in the Department of Pathology in CAIMS cancer institute and research center in association 
with Roche Diagnostics for a period of two years (2014-2016). The sample size is 72. For all specimens of breast cancer received by modified 
radical mastectomy, patient age,menopausal status, laterality, size,histological type, tumor  grade as per Nottingham's Histological score and 
lymph node stage were recorded and correlated with the ER, PR, HER2/ neu score for each specimen. ER positive tumors were considered to 
have favourable receptor expression while triple negative followed by ER negative tumors were considered to have unfavourable receptor 
expression
Results and analysis: This study shows that breast cancers are more common in women aged more than 40 years (73.5%),most histological type 
IDC-NOS, but younger women had more unfavourable receptor expression (61.1%). Grade II tumors (66.2%) were most common but Grade III 
tumors had more unfavourable receptor expression (90%).N1 lymph node stage (44.1%) was most common but N3 tumors had more 
unfavourable receptor expression (80%).
Conclusion:  Young  age,  higher  tumor  grade  and  higher  lymph  node  stage  are  associated  with  more unfavourable receptor expression 
and adverse prognosis. Hence, early diagnosis of breast cancers will help detection at lower tumor grade and stage and improve patient survival
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Then each score is added to give a final total score ranging from 3-9. 
The final total score is used to determine the grade in the following 
way:

Grade 1 tumors have a- score of 3-5
Grade 2 tumors have a score of 6-7
Grade 3 tumors have a score of 8-9

c)presence of  lymphovascular invasion and perineurial invasion
d) presence of in situ component
e) lymph node status of the tumor was determined in the following way

N0- No lymph nodes involved; N1-1 to 3 lymph nodes involved; N2-  4 
to  9 lymph  nodes  involved; N3-  10 or  more  lymph  nodes involved.

f) Sections were also taken for immunohistochemical examination for 
study of ER, PR, HER2/neu status of the cancer specimens.
ER, PR scoring was done as per the Allred scoring system.
Allred scoring Proportion score:

0 -no cells are ER positive
1 - ≤ 1% of cells are ER positive
2 - 1-10% of cells are ER positive
3 - 11-33% of cells are ER positive
4 - 34-66% of cells are ER positive
5 - 67-100% of cells are ER positive

Intensity score:
0 - Negative
1 - Weak
2 - Intermediate
3 - Strong

ER/ PR status  is considered  negative when proportion  score  + 
intensity score is ≤ 2 and positive when ≥ 2.

HER2/neu scoring was done according to the standard  reporting 
protocols.

HER2/neu  report  score  Scale with  Staining  pattern  and HER2/neu 
protein assessment.

A master chart was prepared and for each specimen, the following 
information were noted:

Patient age, histologic type of tumor, histologic score, tumor grade, 
number of lymph nodes involved, presence/absence of distant 
metastases, presence/absence of lymphovascular/perineurial invasion, 
presence/absence of in situ component,  ER PR HER2/neu status of 
tumor.

Statistics show that ER + PR+/- HER2/neu +/- tumors have a good five 
year  survival  rate  (about  94%). As  these  tumors  have  good 
prognosis, these tumors  are considered to have favourable hormone 

6,7,8receptor expression .

Triple negative tumors followed by ER- PR+ HER2/neu - and ER- PR- 
HER2/neu + tumors  have a poor five year survival rate and a worse 
prognosis, and  hence these are considered  as unfavourable hormone 
receptor expression

Results and analysis
In this short study period of two years, we studied 72 breast cancer 
specimens. We found that 30.5% of patients with breast cancer were 
less than or equal to 40 years of age while 69.5% of patients were above 
40 years of age. Patients ≤ 40 years of age had predominantly 
unfavourable  hormone  receptor  status  accounting  for 61.1%, while 
patients  >40 years of age had  predominantly favourable hormone 
receptor status: unfavourable hormone receptor status was seen in only 
48% patients > 40 years of age and commonest histological type is IDC 
NOS{infiltrating duct cell carcinoma},with grade 11.

MENOPAUSAL STATUS
SITE DISTRIBUTION 

TUMOR SIZE

HISTOLOGICAL TYPE 

a.IDC NOS                                       b. medullary carcinoma   
c.IDC with tubular differentiation    d. mucinous carcinoma

HISTOLOGICAL GRADE SBR

COMPARISON OF TUMOR GRADE WITH AGE
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frequency Percentage
Premenopausal 22 30.5
Postmenopausal 50 69.5
Total 72 100

Score to 
report

HER2/neu protein 
assessment

Staining pattern

0 Negative No staining is seen or membrane 
staining is seen in <10% of invasive 
tumor cells

1+ Negative Faint/Barely perceptible membrane 
staining detected in >10% of invasive 
tumor cells

2+ Equivocal Weak  to  moderate  complete 
membrane staining in >10% of 
invasive tumor cells

3+ Positive Strong complete membrane staining in
>30% of invasive tumor cells.

Frequency Percentage
Right breast 37 51.3
Left breast 32 44.4
Bilateral 3 4.16
Total 72 100

Size in cms Frequency Percentage 
<5 cms 38 52.8
>5 cms 34 47.2
Total 72 100

IDC NOS 54 INVASIVE PAPILLARY CA 2

IDC + DCIS 2 TUBULAR CA 2

IDC WITH MUCINIOUS 
COMPONENT

1 INVASIVE CRIBRIFORM 1

IDC WITH CLEAR CELL 
CHANGE

1 MEDULLARY CA 4

IDC WITH PAGETS 
DISEASE

1 METAPLASTIC 1

IDC WITH SQUAMOUS 
DIFFERENTIATION

1 APOCRINE CA 1

IDC WITH INVASIVE 
LOBULAR CARCINOMA

1 TOTAL 14

GRADING FREQUENCY PERCENTAGE
I 16 22.2
II 35 48.6
III 16 22.2
NO GRADE 5 6.9

GRADE <30 30-39 40-49 50-59 60-69 70-79 >80
I 0 2 2 7 4 1 0
II 2 5 7 12 6 3 0



Majority are grade II tumors, most of the tumors in grade III were in 
50-59 years. No significant correlation was found between tumor 
grade and age. X2 value is 21.912, p value is 0.236 (not significant).

LYMPH NODE STATUS

A S S O C I AT I O N  S T U D Y O F PAT I E N T A G E  W I T H 
FAVOURABLE/UNFAVOURABLE HORMONE RECEPTOR 
STATUS

Of all the breast cancer specimens, 22.2% were grade I, 48.2 % were 
grade II and 22.2% were grade III tumors.

Association study of tumor grade with favourable/ unfavourable 
hormone receptor status.

A.ER negative B. ER positive C.PR negative D. PR positive E.HER2 
negative F.HER2 positiv

Comparison of breast ca with other authors according to age, 
tumor grade and lymph node stage with ER PR HER2/neu 
expression
AGE: HL krishan Prasad et al commonest age of breast ca in 40-50     
years. EC inwald et al- 62 years, present study were in 50-59 years.

MENOPAUSAL STATUS : EC inwald et al 78% in post menopausal 
status, Lakmini et al 85.7%, present study 69.5%

SIZE: HL Krishan Prasad et al 80.2% were <5 cms. Present study 
52.8% were in <5 cms in size.

HISTOLOGY : Preethi lal et al commonest histological pattern 88.7% 
in IDC NOS, present study 75% were IDC NOS.

GRADE:HL Krishan Prasad et al 44.4% were in grade I , Adedayo A et 
al 35.9% were in grade III, present study 48.6% were in grade II.

LYMPH NODE STATUS: Adedayo A et al 31% lymph node positive 
cases, Lakmini et al 57.6%, present study 68.1%. most of the cases 
were in N1 status.

Sepideh Siadati et al. in corroboration  with  our  study, observed that  
HER2/neu  expression significantly correlated  with  lymph  node  
involvement .

Discussion
Breast cancer, the most common malignancy in Indian women, has 
long-term  disease free survival with  the  institution  of  timely  and 
appropriate therapy.Ovarian steroid hormones are necessary for 
normal development of female breast and imbalance precipitate the 
neoplastic process.  Adjuvant therapy, which is determined  by the 
expression  of  ER PR HER2/neu  on  the  breast  cancer  cells, is an 
important  determinant  of patient  survival and  prognosis  following 
chemotherapy. Identification of factors that can affect the expression of 
these receptors may actually have a role in patient prognosis and is, 
therefore, essential.

This study with a small sample size of 72 has been able to make some 
important revelations.

Firstly, breast cancers are more common in the perimenopausal 30.5% 
and post-menopausal age group i.e. in patients older than 40 years 
69.4%. Majority presented with right breast 51.4%.Most common 
histological type was IDC NOS 75% followed by medullary 
carcinoma.68.1% presented with lymph node metastasis and most of 
the patients were <5 cm,tumor size 52.8%.However, young patients 
less than  or equal to 40 years of age have more unfavourable hormone  
receptor status (61.11%) in comparison to  patients  above 40  years of  
age(unfavourable  hormone  receptor status= 48%). This observation 
is in concordance with other studies which state that breast cancers in 
young women have unfavourable biological behaviour and poor 

8,9,10prognosis, than breast cancers in older women .

Secondly, the most common histological grade of the tumors in this 
study is Grade II (66.2%). This means that most tumors are diagnosed 
when they progress to the histological grade of II,and also with IDC 
NOS type. Thus it is necessary that women be educated about breast 
cancer, the importance of regular breast self-examination and urgent 
consultation of physician in case of development  of any symptom.  
This will help in  early diagnosis of breast cancer.

It was observed in this study that Grade III tumors, in 90% cases have 
unfavourable hormone receptor status, in contrast to Grade I and Grade 
II tumors which show association with unfavourable hormone receptor  
status  in  only  38.5% and  51.1% cases respectively. Thus, higher the 
tumor  grade, more the unfavourable receptor expression and  
therefore, worse the prognosis. This is also in agreement  with other 
studies which state that tumor histologic grade is an important 

11,12,13,14,15determinant   of  hormone  receptor  status .  Tatjana  Ivković- 
Kapicl et al. in corroboration  with our study, observed that higher- 
grade tumors were more  likely to  demonstrate  HER2/neu 

16amplification than lower grade ductal carcinomas . Similarly, other 
studies have also reported that histologic high-grade tumors are 
associated with an increased rate of HER2/neu positivity. HER2/neu 

17was also found to correlate with high nuclear grade .

Thirdly, most tumors were diagnosed at the N1 lymph node stage. It 
was seen that N3 tumors have unfavourable hormone receptor status in 
80% cases, which is much greater than N2, N1, N0 tumors 
(53.3%,40%, 38.9% respectively). Thus, higher the lymph node stage, 
more the unfavourable receptor expression and poorer the prognosis. 
This observation also corroborates well with other studies which state 
that lymph node status is the single most important  determinant  

18,19,20which helps in deciding therapy . As the number  of  positive  
axillary lymph  nodes  increases,  survival  rate decreases and relapse 

22rate increases . .

Statistical analysis was done with the Chi-Square test. A statistically 
significant association was observed between progressing tumor grade 
and unfavourable receptor expression with a p value of 0.036. Due to 
the small sample size in this study, no statistically significant 
association could be obtained between age and lymph node stage, with 
receptor expression. However, from the differences in percentages, a 
definite trend is evident. Patients with age less than equal to 40 years 
have  a  13.11% increased  association  with  unfavourable  receptor 
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III 0 2 5 6 2 1 0
NO GRADE 0 2 1 1 0 0 1

TOTAL 2 11 15 26 12 5 1

Lymph nodes Favourable Unfavourable
N O 7 10
N 1 14 19
N 2 9 8
N 3 4 1

Unfavourable
(ER-PR-HER2-, ER- 
PR+HER2-, ER-PR- 
HER2+)

Favourable
(ER+PR-HER2-,             
ER+PR- HER2+, 
ER+PR+
HER2-, ER+ 
PR+HER2+)

Age ≤ 40 (n=18) 11 7
Age >40 (n=50) 24 26

Unfavourable (ER-
PR HER2-, ER- 
PR+HER2-, ER-PR-
HER2+)

Favourable(ER+PR-
HER2-, ER+PR-
HER2+, ER+PR 
+HER2-, 
ER+PR+HER2+)

Tumor Grade I(n=16) 7 9
Tumor Grade II(n=35) 19 16
Tumor Grade III(n=16) 13 3



expression than for patients more than 40 years. Similarly, increasing 
association with unfavourable receptor expression was observed with 
progressing lymph node stage.

Small sample size is a limitation in this study. Despite that, from the 
Chi-square test and from the differences in percentages, tumor 
histological grade, patient age and lymph node stage can be identified 
as important predictive and prognostic factors for breast cancer

Conclusion
This study, though done on a small sample size, has been able to draw 
important  inferences. The study shows that breast cancer has a higher 
incidence in older women 69.4%, but cancers in younger women of 40 
years or less of age have more unfavourable hormone receptor 
expression and poor prognosis. The study also shows that most 
common histological type was IDC NOS 75%, cases followed by 
medullary carcinoma and higher grade tumors and tumors with higher 
lymph node stage have more unfavourable hormone receptor 
status.,Most of the cases were <5cm size 52.8%.majority of patients 
presented with right breast 51.4%.

A statistically significant association could be established between 
tumor grade and receptor expression. Hence, advancing tumor grade 
can be identified as a definite adverse prognostic factor for breast 
cancer. In absence of statistically significant association, but due to 
presence of a definite trend, patient age and lymph node stage can be 

23identified as possible adverse risk factors for breast cancer .

Identification  of  these  factors will eventually help in better treatment 
of breast cancers and improve patient survival.
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