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ABSTRACT

Background: Breast cancer is the most common malignancy occurring in females, accounting for 23% of all malignant
tumors.1 Various predictive and prognostic factors affect tumor progression. In addition to estrogen receptor (ER),
progesterone receptor (PR) and human epidermal growth factor receptor (Her2neu) overexpression, recently Ki67, a
proliferative marker has been recognised as an important predictive and prognostic marker in many studies. The aim
of the present study is to find the correlation of Ki67 proliferation index with ER PR and Her2neu status and with
other clinicopathological parameters.

Methods: The study was conducted on 70 cases of breast cancer received as mastectomy or lumpectomy specimens.
The histopathological grading of the breast carcinoma was done according to the Nottingham modification of the
Bloom Richardson grading system. IHC was performed by using antibodies against the estrogen receptors (ER), the
progesterone receptors (PR), Her2neu and Ki67. An attempt was made to find a correlation between ER, PR, Her2neu
and Ki67 expression with the various clinicopathological parameters.

Result: ER PR expression was seen to be decreased with increase in Ki67 positivity. Ki67 proliferation index when
correlated with the various clinicopathological parameters (grade, lymph node metastasis and size of tumor) it was
concluded that as the Ki67 positivity increased the prognosis became poorer.

Conclusion: It was concluded that Ki67 can be considered as a new prognostic marker in addition to ER PR and
Her2neu and is associated with a poor prognosis.
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Introduction

Breast cancer is the most common malignancy occurring
in females, accounting for 23% of all malignant tumors.
I Over one lakh new breast cancer patients are estimated
to be diagnosed every year in India. It is expected to
increase by 26% by 2020 in developing countries. It is the
second most common carcinoma in rural areas. However,
in urban India itis the commonest cancer among women,
where it constitutes >30% of all cancers in females.*?!
Various predictive and prognostic factors affect tumor
progression.[**! Predictive factors determine the response
to treatments and prognostic factors are measurable and
are associated with the nature of the disease.! Some
factors are both prognostic and predictive, including
estrogen receptor (ER) and progesterone receptor (PR)
status and human epidermal growth factor receptor
(Her2neu) overexpression. Prognostic factors include the
type of tumor, number of involved lymph nodes at the
time of tumor diagnosis, size of the tumor, tumor grade
and the patient’s age.l®” Classification of breast carcinoma
according to immunohistochemistry (IHC) are luminal A
(ER +ve and PR +ve, Her2neu —ve ), luminal B (ER+ve,
and/or PR +ve, Her2neu +ve or-ve ), triple negative or
basal like (ER-ve, PR-ve and Her2neu-ve) and Her 2 type
(ER-, PR-, Her2neu+).[¥! Estrogen receptor (ER) is the
most important prognostic and predictive marker for breast
cancer.” Presence of both ER and PR is related to better
prognosis and responsiveness to hormonal therapy.!'”!
Typically Her2 amplified tumors are associated with high
grade and often extensive ductal carcinoma but respond
well to specific chemotherapy.

The expression of the nuclear proliferating antigen, Ki67
has been observed to reflect the proliferation rate of
malignant tumors. It is associated with the development
and metastasis of a variety of malignant tumours, as well as
with the prognosis of patients.!'] Many studies found Ki67
to be a predictive and prognostic marker for either clinical
and/or pathological response. This will be particularly
helpful in cases which are triple negative.['

The aim of the present study is to find the correlation of
ER, PR, Her2neu and Ki67 expression with the various
clinicopathological parameters and also determine
correlation of Ki67 proliferation index with ER PR and
Her2neu status.

Materials and Methods

The study was conducted on 70 cases of breast cancer
received as mastectomy or lumpectomy specimens in the
Department of Pathology, Sri Guru Ram Das institute of
medical sciences, Sri Amritsar. The clinical history of
the patients was taken. The tissue was formalin fixed and

paraffin embedded and was then stained for Haematoxylin
and Eosin for histopathological typing and grading. The
histopathological grading of the breast carcinoma was
done according to the Nottingham modification of the
Bloom Richardson grading system.

IHC was performed by using antibodies against the
estrogen receptors (ER), the progesterone receptors (PR)
(Diagnostic Biosystem) and Her2neu, Ki67 (Biocare
Medical). The antigen retrieval was done by using pressure
cooker method with 10mmol citrate buffer at pH 6. Tris
buffer was used as the wash buffer and diaminobenzene
tetrahydrochloride (DAB) was used as the chromogen.
The endogenous activity was blocked by using hydrogen
peroxide. After protein blocking, the slides were incubated
overnight with the available ER, PR, Her2neu and Ki67
primary antibodies and were conjugated with streptavidin
Horse Radish Peroxidase (HRP). The slides were
counterstained with hematoxylin and were examined by
light microscopy. For ER >10% nuclei stained brown were
taken positive and 10% stained were taken positive for
PR.I" For Her2neu, membranous staining in >25% cells
was taken as positive. Ki-67 immunoreactivity was based on
the proportion of positive tumor cells (0-100%) regardless
of staining intensity. levels of Ki-67 are quantified as high
(immunostaining >30%), low (immunostaining <15%) and
intermediate (between 16 to 30%) approach adopted by St
Gallen International Expert Consensus.!'“In our study for
statytical analysis Ki67 was evaluated by the percentage of
immunostained nuclei with 1-14% staining scored as low
and >14% as high.['

Result

The age of the patients varied from 29-68 years with the
maximum number of cases belonging to 41-60 (65% of the
patients). The tumor size varied from 1.5 to 4.5 cm in size
with 54.2% cases with size more than 2cm. All the cases
were of infiltrating ductal carcinoma NOS (not otherwise
specified). Grade III tumors were maximum consisting of
65.7% (46/70) followed by Grade II tumors which were
32.8% (23/70) and Grade I tumors consisted of only one
case. Lymph nodes were recovered in 63 cases out of which
metastasis were seen in 40 cases. ER and PR positivity was
observed in 31.5% cases (22/70). All of these cases were
Her2neu negative. Amongst the 48 ER PR negative cases,
20 cases came out to be positive for Her2neu and 28 cases
were triple negative.

On correlating the Ki67 proliferation index with the various
clinicopathologial parameters it was found that Ki67
proliferation index significantly correlated with higher
grade of the tumor. 90% of the cases with high proliferation
index were of Grade I1I as compared to only 3 cases (10%)
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being of Grade II (p=0.001). Ki67 proliferation index was
higher in the cases with size >2cm (24/30= 80% cases) with
the rest of the cases being less than 2cm in size (p= 0.004).
22 out of 40 cases with lymph node metastasis showed high
Ki67 proliferation index. Thus, Ki67 proliferation index
being significantly correlated with lymph node metastasis
(p=0.008). (Table 1)

Similarly, ER PR and Her 2neu status were correlated
with grade of tumor and it was concluded that as the grade
increased ER PR expression decreased. 25 out of 28 triple
negative cases were of Grade III. 13 out of 20 Her2neu
positive cases were of Grade III as compared to 7/20 cases
which were of Grade II. (Table 2)

While correlating the Ki67 expression with ER PR
Her2neu expression, it was observed that 23 out of 28
(82%) triple negative cases showed high proliferation
index as compared to 2/24 ER PR positive cases giving a
significant correlation between Ki67 positivity and ER PR
negativity (p=0.002).

Discussion
Breast cancer is one of the most common malignancies
among women. Despite the advanced technology in

early diagnosis and treatment methods, it is among the
leading cause of death from cancer in women worldwide.
Different predictive and prognostic markers are involved
in tumorigenesis and its progression. The outcome and
response of tumor to the treatment varies from patient to
patient depending upon the interplay of such various factors
involved. The present study was conducted to have better
insight to elucidate the correlation between these factors.
ER, PR, Her2neu and Ki67 expression were correlated
with various clinicopathologial parameters like grade, size
of tumor and lymph node metastasis. We also determined
the correlation of Ki67proliferation index with ER, PR and
Her2neu status.

In our study maximum number of cases were from 45-60
years which corroborates the findings in studies conducted
in Indian subcontinent which is a decade earlier than
results observed in European countries.!"”) All the cases
were of infiltrating ductal carcinoma breast — NOS with
grade III cases (65.7%) outnumbering the grade II cases
(32.8%). ER PR positivity was observed in 31.5% of the
cases which is a bit lower than the studies conducted in this
part of the continent where this percentage varied from 38-
47%.58 Researchers in the western world had found this

Tablel: Correlation of Ki67 with other clinicopathological prognostic factors.

Grade | 01(5%) 0 0
Histological grade Grade Il 12(60%) 8(40%) 03(10%)
Grade Ill 07(35%) 12(60%) 27(90%)
NR 2(10%) 2(10%) 3(10%)
Lymph node status N, 10(50%) 8(40%) 5(16.7%)
N, (metastatic) 8(40%) 10(50%) 22(73.3%)
Size =<2cm 16(80%) 10(50%) 6(20%)
>2 cm 4(20%) 10(50%) 24(80%)

Table 2: Correlation of ER ,PR and Her2neu status with the grade of the tumor

Triple negative 0 3 25 28
ER PR +ve Her2neu -ve 1 13 8 22
ER PR —ve Her2neu +ve 0 7 13 20

Table 3: Correlation of ER, PR and Her2neu status with Ki67 status.

Triple negative 4(20%) 1(5%) 23(76.67%) 28(40%)
ER PR +ve Her2neu —ve 12(60%) 8(40%) 2(6.67%) 22(31.43%)
ER PR —ve Her2neu +ve 4(20%) 5(16.67%) 11(55%) 20(28.57%)
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Fig 1 (A): ER positivity (Nuclear) - IHC (400X) (B): PR positivity (Nuclear) - IHC (400X) (C): Ki67 positivity (Nuclear) - IHC

(400X) (D): Her2neu positivity (Cytoplasmic) - IHC (400X).

percentage to be even higher varying from 40-55%.!"4 All
ER PR positive cases showed Her2neu negativity. Among
48 ER PR negative cases, 20 cases had Her2neu positivity
and 28 cases (40%) being triple negative. Similar findings
had been recorded in literature with this percentage varying
from 30-40% depending upon the population studied.!"*!°!

Ki67 positivity was noted in 50 cases with 30 cases
showing high proliferation index (>14%). Ki67 is a non
histone nuclear protein closely linked to the proliferation
of the cells. In the present study high Ki67 proliferation
index was significantly correlated with higher grade of the
tumor (p=0.001), increasd size (p=0.004) and lymph node
metastasis (p=0.008). Previous studies had reported similar
results where high Ki67 expression was associated with
high histological grade, large tumor size and the presence
of axillary lymph node metastasis.[!”:!81%)

Among the Her2neu positive cases, 80% cases showed
Ki67 positivity. In contrast to Her2neu negative cases which
showed Ki67 positivity in only 68% cases. So there was direct

correlation between Her2nu positivity and Ki67 positivity.
Previous studies found similar correlation between Her2neu
and Ki67.1" In triple negative cases, high Ki67 proliferation
index (>14%) was present in 76% patients. Many researchers
also reported similar results.2!-22

Ki67 has repeatedly been confirmed as an independent
predictive and prognostic factor in breast cancer.?* Breast
cancer with high Ki67 expression responds better to
chemotherapy but is associated with poor prognosis.?>2
Triple negative cases also have poor survival despite a
higher response to neoadjuvant chemotherapy.?*?”!

Keam et al further reported that triple negative breast
cancer patients with high Ki67 expression had poor
survival than triple negative breast cancer patients with
low Ki67 expression.*!

Conclusion
It was concluded that Ki67 can be considered as a new
prognostic marker in addition to ER PR and Her2neu. The
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breast cancers with a high Ki67 index are associated with
poor prognosis and it may be helpful in triple negative
cases for deciding a better treatment protocol.
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