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ABSTRACT

Background: Breast cancer is a systemic disease which has different biological subtypes with vast natural history,
clinical presentation, various pathological types and molecular features which has impact on prognostic profile and
outcome. Present study aims to evaluate correlation of receptor status (ER, PR and HER 2neu) with other tumor
characteristics.

Methods: The present study was a prospective observational study of 50 breast cancer patients and was conducted
from January 2020 to June 2021 in surgical unit of the department of general surgery at MDM hospital attached with
Dr. S. N. medical college, Jodhpur, Rajasthan.

Results: Most common age group was 41-50 years in 38% cases. Majority of patients were females (49, 98%). The
88% cases had invasive duct carcinoma. ER, PR and HER 2neu positivity had statistically significant correlation with
age (p<0.0001), histological grade (p<0.0001) and tumor size (p=0.04). HER 2neu had statistically significant
negative correlation with ER and PR (p<0.05).

Conclusions: Immunohistochemistry (IHC) markers (ER, PR, HER 2neu) are positively correlated with increasing
age, tumor size, tumor grade and positive axillary lymph nodes, also there is statistically significant correlation
between HER 2neu overexpression and hormone receptor (ER, PR) negativity in study population.
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INTRODUCTION

Breast cancer is the most common malignancy and
leading cause of death among women resulting in more
than 1000,000 cases found worldwide annually.® As per
WHO guideline, India has cancer mortality of 79 per
1000,000 cases and accounts for 6% of total deaths.?
Carcinoma breast is a biologically heterogeneous disease
and patients with similar clinical and diagnostic
prognostic profile, can have diverse clinical outcome.®
Breast cancer is a systemic disease which has different
biological subtypes with vast natural history, clinical
presentation, various pathological types and molecular

features which has impact on prognostic profile and
outcome.* Classical prognostic factors of carcinoma
breast includes tumor size, lymph nodes involvement,
pathological types, grade hormone receptor status and
HER 2neu expression.® There has been advancement in
management of breast cancer which leads to early
diagnosis and more efficacious treatment resulting in
significantly decrease in deaths due to breast cancer and
enhancement in lifespan for women having breast
cancer.® Oestrogen is an important mitogen which shows
its effect by binding to its receptor (ER) and its positivity
seen in 50-80% of breast cancer. Endocrine therapies are
targeted to these receptors.” PR is also having equal

International Surgery Journal | April 2022 | Vol 9 | Issue 4 Page 828



Yadav P et al. Int Surg J. 2022 Apr;9(4):828-834

importance as ER in prognosis of breast cancer with its
expression is seen in 60-70% of invasive cancer.® HER
2neu is a proto-oncogene which is an amplified protein
and it is overexpressed in 15-25% cases of carcinoma
breast and it is associated with poor prognosis.® Present
study aims to evaluate correlation of receptor status (ER,
PR and HER 2neu) with other tumor characteristics.

METHODS

The present study was a prospective observational study
of 50 breast cancer patients and was conducted from
January 2020 to June 2021 in department of general
surgery at tertiary care hospital Rajasthan. All patients
were included according to the inclusion criteria and
excluded according to exclusion criteria.

Inclusion criteria

Patients with histopathologically confirmed diagnosis of
carcinoma breast, presented in surgical OPD and
underwent modified radical mastectomy included.

Exclusion criteria

Patients who were with breast lump which made
diagnosis obvious to be benign, patient with no primary
tumour found, diffuse disease, Paget’s disease of the
nipple, or in situ disease and patient not willing for the
study were excluded from the study.

The study started after taking approval from college
ethical committee. Detailed clinical history, clinical
examination including primary tumor size and axillary
nodal status were carried out followed by laboratory and
radiological investigations for diagnosis. All patients had
undergone modified radical mastectomy (MRM) with
level Il axillary nodal dissection. Specimen sent to
pathology department for detailed histopathological
examination including histopathological type, no. of
lymph nodes retrieved and no. of positive axillary nodes
IHC staining for ER, PR and HER 2neu receptors and
histological grade. For ER/PR, nuclear staining of more
than 10% in tumor cells considered as positive and for
HER 2 neu a test score of +3 considered to be positive.
All paraffin blocks studied for grading according to
Scarff-Bloom Richardson grading system of breast cancer
with Nottingham modification. Staging of breast tumor
done according to tumor node metastasis classification.

Collected data was analysed using SPSS version 18 and
then correlation of hormone receptors (ER, PR) and HER
2neu were tested with age, tumour size, histopathological
types, tumour grade and positive axillary lymph node
involvement using Chi-square test.

RESULTS

This study included 50 patients of carcinoma breast who
had undergone modified radical mastectomy (MRM).

Majority of patients were females (49, 98%). Age of
presentation ranged from 28-70 years. Most common age
group was 41-50 years in 38 % cases. Mean age of
presentation was 45.58 years. The 19 cases (38%) had
age <40 years and 31 cases (62%) had age >40 years. The
49 cases (98%) presented with complaint of breast lump,
out of 49 cases, 11 cases (22%) had associated pain, 7
cases (14%) had dimpling/puckering, 5 cases (10%) had
associated nipple discharge, 4 cases (8%) had associated
nipple retraction, 3 cases (6%) had associated ulceration
of overlying skin of lump and only 1 case (2%) had
inflammatory carcinoma without any associated lump.
Majority of cases 28 (56%) presented in duration of 4-6
months after noticing disease, 15 patients (30%)
presented in duration of <3 months and only 7 patients
(14%) presented in duration of 7-9 months. None of the
patient presented before 2 months. the 33 (66%) cases
presented with right sided disease. 2 cases (4%) had
previous history breast cancer on contralateral side and
had undergone MRM for same. Only 2 patients (4%) had
family history of carcinoma breast. Majority of patients
35 (71.42%) presented in premenopausal age group.
Mean age at menarche was 12.5 years. Mean age at
menopause was 51.5 years.

Majority of lumps 35 (71.43%) were in upper outer
quadrant, 10 lumps (20.41%) were in upper inner
quadrant, 4 (8.16%) were present beneath nipple areola
complex.35 cases (71.43%) had lump size between 3-5
cm and 14 cases (28.57%) had size between 6-7 cm. No
case presented with lump size <2 cm. the 27 cases (54%)
had palpable axillary lymph nodes.

In histopathological examination, 44 cases (88%) had
invasive duct carcinoma, 3 cases (6%) had invasive
lobular carcinoma, 2 patients had invasive papillary
carcinoma (4%), 1 patient had inflammatory carcinoma.
The 31 cases (62%) had positive axillary nodes. Majority
of cases 27 (54%) had histological grade Il followed by
grade Il (34%) and 6 patients (12%) had grade I. ER
positivity seen in 27 (54%), PR positivity in 22 (44%)
and HER 2neu positivity in 16 (32%) cases. Majority of
patients presented in stage Il (66%) and the stage IlI
(34%).

ER, PR and HER 2neu positivity had statistically
significant correlation with age (p<0.0001), histological
grade (p<0.0001) and tumor size (p=0.04). IHC markers
(ER, PR HER 2neu) showed no significant correlation
with histopathological types and number of positive
axillary nodes (p>0.05) HER 2neu had statistically
significant negative correlation with the ER and PR
(p<0.05).

Table 1 showing prevalence of clinicopathological
characteristics of carcinoma breast in study population.
Table 2 showing correlation of IHC markers with tumor
characteristics and the Table 3 showing correlation
between IHC markers (hormone receptors and HER
2neu).
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Table 1: Prevalence of clinicopathological characteristics.

Variables Number of patients Percentage (%
Age (years)

<40 19 38
>40 31 62
Mean age (45.5)

Most common age group (41-50) 19 38
Symptoms

Lump 49 98
Lump with pain 11 22
Lump with nipple discharge 4 8.16
Laterality

Right 33 66
Left 17 33
Site of Lump

Upper outer 35 71.43
Upper inner 10 20.41
Central 4 8.16
Histopathology

Invasive duct carcinoma 44 88
Invasive lobular carcinoma 3 6
Invasive papillary carcinoma 2 4
Inflammatory carcinoma 1 2

Histological grading

Grade | 6 12
Grade Il 27 54
Grade |11 17 34
Palpable axillary lymph nodes 27 54
Positive axillary lymph nodes 31 62
1-3 nodes 18 36
4-9 nodes 9 18
>10 nodes 4 8
Size of tumor (cm)

<3 0 0

3-5 35 71.43
6-7 14 28.57

Table 2: Correlation of IHC markers with tumor characteristics.

. ER+ (n=27) PR+ (n=22) Her 2neu+ (n=16)
Variables N % N % N %
<40 2 7.41 1 4.55 15 93.75
Age (years) 41-49 14 51.85 12 5455 0 0.00 <0.0001
>50 11 40.74 9 4091 1 6.25
I 6 2222 4 1818 0 0.00
Grade 1 20 7407 17 7721 7 43.75 <0.0001
1l 1 370 1 455 9 56.25
Invasive duct carcinoma 25 9259 21 9545 14 87.50
Histopathological  Invasive lobular carcinoma 0 000 O 000 2 12.50 0117
types Invasive papillary 2 7.41 1 4.55 0 0.00 '
Inflammatory carcinoma 0 0.00 0 0.00 0 0.00
No LN 8 29.63 6 27.27 10 62.50
1-3 19 70.37 16 7273 6 37.50
Lymphnodes 4-9 0 000 0 000 O 000 0%
>10 0 000 O 000 O 0.00
Tumor size 3-5 19 70.37 15 68.18 2 125 <005
(cm) >5 8 29.63 7 31.82 14 87.50 '
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Table 3: Correlation between IHC markers. DISCUSSION

Her 2 neu ER+ ER- PR+ PR- \ Our study included 50 patients of breast cancer with
Positive 1 15 2 14 mean age of presentation was 45.5 years. Most common
Negative 26 8 20 14 age group was 41-50 years. Mean age of presentation in
Total 27 23 22 28 Indian patients is found to be lower than western
P value <0.0001 0.002 countries which is seen in western studies; Takalkar et al

and Sandhu et al.1®* In our study majority of patients 49
Figures 1-3 are show photomicrographs of ICH of ER, (98%) presented with breast lump, lump associated with

pain in 11 (22%), 3 patients (6%) presented with
ulceration, five (10.0%) had a nipple discharge, four
(8.0%) showed nipple retraction whereas one (2.0%)
presented with Peau’d orange. Our results correlate with
study done by Nath et al.}> Tumor size of 3-5 cm was
observed in majority of cases (35, 71.43%) followed by
tumor size of >5 cm in 14 cases (28.57%). In our study
tumor size was >3 cm in all patients which was
comparable to other Indian and Asian studies; Acharya et
al and Kumar et al.*®!* In contrast, in a study from
western countries Taucher et al the tumors are
predominantly less than 2 cm.®® This could be due to
awareness and the early detection programs prevalent in
the western countries. In our study 31 cases (62%) had
positive axillary nodes which correlates with Indian and
Asian studies; Mahalakshmi et al and Shoeb et al.167 In
(40x). western countries majority of patients have negative

axillary nodes seen in study done by Stead et al.*® Most
common histological type was invasive duct carcinoma in
88% cases which was similar to other Indian and western
studies; Kumar et al, Naeem et al and Kohler et al.*32 In
our study majority of cases 27 (54%) had histological
grade Il followed by grade 111 (34%) and 6 patients (12%)
had grade I. Our findings correlate with other Indian
studies; Ambroise et al and Acharya et al.*32!

PR and HER 2neu receptors.

In our study ER positivity was present in 27 (54%) and
PR positivity was in 22 (44%). Our results correlate with
studies done by Vedashree et al and Munjal et al.?223 In
contrast, Lal et al concluded higher ER and PR
expression in western population.?* A study from
Mumbai also showed that hormone receptor expression in
Figure 2: ICH of invasive duct carcinoma PR positive India is lower compared to the West; Shet et al and

(10x). Suvarchala et al concluded that hormone receptor
expression is associated with decreased cancer related
mortality independently of various clinical tumor factors
and patients’ demographic factors.?>2¢

HER 2neu overexpression was present in 16 (32%) cases
in our study. The 26.89% and 24.8% cases had HER 2neu
over expression in studies done by Lal et al and Azizun-
Nisa et al respectively.?+?7

Correlation of hormone receptors (ER, PR) and HER-
2/neu receptor status positivity with other prognostic
variables

Our study showed strong correlation of ER and PR
expression. In our study ER and PR expressions were

Figure 3: ICH of invasive duct carcinoma HER 2neu highest in age group >50 years. HER 2neu expression
positive (40x). was highest in age group <40 years. In our study
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hormone receptor expression was associated with
increasing age inverse relation was seen with HER 2neu
overexpression. Other studies done by Saleh et al,
Azizun-Nisa et al and Ambroise et al also found that
percentage of ER positivity increases with age whereas
PR expression does not seem to have any significant
variation and HER 2neu overexpression was associated
with decreasing age.?%?7:28

In this study correlation of ER, PR and HER 2eu
expression with histological grade was statistically
significant. (p<0.0001) majority of ER and PR positive
tumor had grade Il respectively, 74.07% and 77.27%
followed by grade I in 22.22% and 18.18% respectively.
Other studies done by Fatima et al and Azizun-Nisa et al
concluded that ER and PR expression decreases with
increasing tumor grade as seen in our study.?”?° There
was strong inverse correlation between hormone receptor
expression and tumor grade in our study as well as in
others.

Most of the cases of HER 2neu overexpression was
associated with higher tumor grade as observed in 0,
43.75% and 56.25% grade I, Il and Il tumors
respectively. whereas in a study done by Azizun-Nisa et
al HER 2neu positivity was shown in 0%, 22.89%, and
31.58%. Similar results were found in study done by Lal
etal.?” %

In this study increasing tumor size was significantly
associated with HER 2neu overexpression (p<0.05). HER
2neu overexpression was seen with increasing tumor size;
87.5% HER 2neu+ cases had tumor size >5 cm. Similar
results obtained in other studies; Naeem et al and Fatima
et al.t92

Significant correlation was seen between ER, PR
expression and tumor size (p<0.05) EP and PR
expression decreased with increasing tumor size. Similar
results found in other studies done by Bhaskar et al,
Ambroise et al and Azizun-Nisa et al.?1:2"%

A strong correlation was seen between HER 2neu
overexpression and hormone receptors negativity
(p<0.05). Majority of ER and PR negative cases had HER
2neu overexpression; 65.22% and 50% respectively. Our
findings were correlated with other studies done by
Naeem et al, Toucher et al, Almasri et al and concluded
that HER 2neu overexpression was correlated
significantly with ER and PR negativity.!>!%3

In this study correlations of ER, PR and HER 2neu with
number of positive axillary Ilymph nodes and
histopathological types were statistically not significant
(p>-0.05). Ivkovic-kapicl et al showed non-significant
correlation of HER 2neu with histopathological types and
number of positive axillary nodes.® Tokatli et al has
reported a significant association between HER-2/neu
and increasing number of involved axillary lymph nodes
(p=0.014).% Bhaskar et al reported non-significant

correlation between hormone receptors and HER 2neu
with positive axillary nodes (p<0.05).%

It is obvious from above discussed literature that HER-
2/neu over expression is significantly associated with
ER/PR negativity, young age, high tumour grade, large
tumour size and increased number of axillary lymph node
involvement. Hormone receptor positivity is significantly
associated with increasing age, lesser tumor grade,
decreasing tumor size. Assessment of hormone receptors
positivity and HER-2/neu over expression in breast
cancer patients has an impact on treatment modality.

The principal limitation of study was that patients were
from a single centre. The sample size was relatively
small. Moreover, the relatively presentation at younger
age indicates a selection bias in favour of lower hormone
receptor expression and higher Her2 neu expression.
Large sample study is required for further assessment of
molecular biological behaviour of breast cancer in our
region.

CONCLUSION

Hormone receptor expression is slightly lower in our
study as compared to other studies where as HER 2neu
expression is slightly higher which can be attributed to
younger age at presentation in western world. IHC
markers (ER, PR, HER 2neu) are positively correlated
with increasing age, tumor size, tumor grade and positive
axillary lymph nodes, also there is statistically significant
correlation between HER 2neu overexpression and
hormone receptor (ER, PR) negativity in study
population.
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