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Expression of Ki-67 along with ER, PR in Relation with Ductal Carcinoma of
Breast
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Abstract
Background: Breast carcinoma has become the most common malignancy in the female, affecting one in eight
women and is one of the leading causes of mortality among women in Western countries. In Bangladesh, the
incidence rate of breast cancer was about 22.5 per 100000 in females. The National Institute of Cancer Research and
Hospital in Bangladesh (2010) showed that 21% of total number of death among women between 15 and 49 years of
age was due to breast cancer. The most important prognostic factor of breast carcinoma is the tumor size, histological
grade and lymph node status. Biomarker expression in breast cancer is used as a prognostic indicator and predictor of
response to hormonal and chemotherapy. The leading parameters are steroid receptors estrogen receptor (ER),
progesterone receptor (PR), Ki-76.
Methods: This cross sectional study was conducted at Sir Salimullah Medical College, Mitford. Specimens were
collected from Sir Salimullah Medical College Hospital and also from different private laboratories of Dhaka city
during the period from January’2014 – December’2015. Among 79 female patients with invasive ductal carcinoma of
breast. They were divided into four groups according to age i.e. <30 years, 31-40 years, 41-50 years and >50 years
among those 53.2% were premenopausal and 46.8% were postmenopausal. About 16.5% of women diagnosed had a
first-degree relatives (mother, sister) with breast cancer.
Results: In this study Most of the patients 50 (59.5%) had tumor sizes 2-5 cm followed by 18 (22.8%) and 14 (17.7%)
patients with tumor sizes >5 cm and < 2 cm respectively. Majority of the patients had their tumors fall in 54 (65.9%)
grade II followed by 14 (17.1%) and 11 (13.4%) patients in grade I and grade III type respectively. Among 79 patients
with invasive ductal carcinoma, 48 (60.8%) patients had positive Ki 67 and their mean Ki67 expression was 29.39 ±
23.80. The correlation of Ki-67 expression between different histological grades of invasive ductal carcinoma showed
that with increasing grade of tumour, expression of Ki-67 was also increased. ER, PR and Ki 67 had predictive and
prognostic factors and play a crucial role in the treatment of patients with breast cancer. Ki-67 is inversely correlate
with ER and PR score. In this study, regarding prognosis of breast cancer by different prognostic markers 48 (60.8%),
44 (100%), 37 (100%) and 19 (24.1%) cases was found positive by Ki67, ER score, PR score respectively. In this
study, among 44 ER- positive patients, 21 (47.7%) were Ki-67 positive and 27 (77.1%) were Ki 67 negative. Among
35 ER-negative patients, Ki-67 were positive in 23 (52.3%) and negative in 08 (22.9%). There was association
between Ki-67 and ER status. ER positive cases were significantly higher in negative Ki 67 and ER negative cases
were significantly high in Ki-67 positive cases. In this study, among 37 PR-positive cases 26 (61.9%) were Ki 67
negative and within 42 PR-negative cases Ki 67 was positive in 15(40.5%) cases.
Conclusion: Ki67 has emerged as a rapid and inexpensive method to detect proliferation of breast cancer and found as
an excellent prognostic and predictive marker.
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Introduction
Breast cancer remains the most common
cancer among women in Bangladesh. It has
become a hidden burden which accounts for
69% of cancer deaths in women.1 Breast
cancer has been reported as the highest
prevalence rate (19.3 per 100,000) among
Bangladeshi women between 15 and 44 years
of age when compared to other types of
cancer.
The most important prognostic factor of
breast carcinoma are the tumor size,
histological grade and lymph node status.
Several studies have shown that patients who
have involved axillary lymph nodes have
much poorer prognosis than those without
nodal metastasis.2 Since breast cancer is one
of the hormone dependent tumor, much has
been paid to the relationship between ER and
PR and breast cancer. ER expression is
strongly predictive of response to antiestrogenic therapy. ER positive tumors have a
good 10-years prognosis.
In terms of tumor biology, proliferation has
been recognized as a distinct hallmark of
cancer and act as an important determinant of
cancer outcome.3,4 Since tumors that exhibit
increased proliferation tend to be more
aggressive
clinically,
measures
of
proliferation are often incorporated into
histological grading systems. The simplest
and most widely used method is the mitotic
count.
In recent years immunohistochemistry for Ki67 has also been used to determine tumor
proliferation. Ki-67 is a nuclear non-histone
protein which was first identified after
immunizing mice with nuclei of the Hodgkin
Lymphoma cell line L428. The name was
derived from the city of origin (Kiel,
Germany) and the number of the original
clone in the 96-well plate.5,6 The murine
monoclonal antibody Ki-67 reacts with a

human nuclear antigen that is expressed in
G1, S, G2, and mitosis, but not in G0.5 In
breast cancer, a strong correlation has been
found between the percentage of cells positive
for Ki-67 and nuclear grade and mitotic rate.7
Ki-67 is one of the most widely used IHC
proliferation antigen and has been confirmed
as an independent predictive and prognostic
factor in early breast cancer.8 Many studies
have demonstrated the prognostic and
predictive value of Ki67 in adjuvant
therapy.9,10
In Bangladesh, there are a few data on the
biological characteristics of breast tumour. In
this study it is aimed to find out the possible
association between Ki-67 expression with
estrogen receptor (ER), progesterone receptor
(PR) tumor markers in breast cancer with a
view to add valuable information to predict
the post operative prognosis of the patient.
Methods
This Cross sectional study was conducted
among the 74 histopathologicallydiagnosed
patients having invasive ductal carcinoma of
breast. The ER, PR immunohistochemistry
reports of those patients along with their
diagnosed
tumour
blocks
with
histopathological reports were collectedin the
department of pathology, Sir Salimullah
Medical College, Mitford.The representative
sections
were
submitted
for
Ki-67
immunohistochemicalstaining.
Ki-67 immunostaining
were performed
according to manufacturer’s recommendation,
using MIB-1 clone (1:100, DAKO Envision,
Glostrup, Denmark). Ki-67 immunostained
slides were examined via light microscope.
Positive Ki-67 staining was observed as
brown, granular nuclear staining. The number
of positive nuclei were counted in 1000
tumour cells in a high power field . A Ki-67
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cut-off point of 15 % was defined according
to previous study.11
Results
The totals of patients were 79. They were
divided into four groups according to age.
Most of the patients 26(32.9%) were within
age group of 41-50 years. Over half 53.2% of
the patients were premenopausal and rest of
the patients were in postmenopausal state.
Only 13 (16.5%) patients had positive family
history of breast cancer. Rest of the patients
did not have an affected family member with
breast carcinoma. 50 (59.5%) patients had
tumor 2-5 cm in size followed by 18 (22.8%)
and 14 (17.7%) patients had tumor size > 5cm
and <2 cm respectively.

In this study, most of the cases 54 (65.9%)
cases were histopathologically categorized as
grade II followed by 14 (17.1%) and 11
(13.4%) cases were categorized as grade I and
grade III type respectively (Table II). Among
total 79 cases 48 (60.8%) cases showed Ki-67
positivity with mean Ki-67 expression 29.39
± 23.80. Most of the cases grade II (54)
expressed Ki-67 median value 30 followed by
grade I (14) and grade III (11) expressed Ki67 median value 10 and 15 respectively. To
measure the correlation of Ki-67 expression
between different histological grades of
invasive ductal carcinoma Spearman’s
correlation co-efficient test was performed.
Here rs= 0.160 and p = 0.158. It was seen that
with increasing grade of tumour, expression
of Ki-67 was also increased (Figure 1).

Figure 1. Correlation of Ki67 proliferating index with histological grade.
Spearman’s correlation co-efficient test was performed (rs= 0.160 and p= 0.158).
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Figure 2. Photomicrograph of histopathological
section of invasive ductal carcinoma of breast
(Grade I) stained by H and E (x 400), Case 2.

Figure 3. Photomicrograph of invasive ductal
carcinoma (Grade I) stained by Ki-67 showing
intermediate proliferative index (x 400), Case
02.

The association between Ki-67 and ER status was done. Among 44 ER- positive patients was
observed where 21 (47.7%) were Ki-67 positive and 27 (77.1%) were Ki 67 negative. Among 35
ER-negative patients, Ki-67 were positive in 23 (52.3%) and negative in 08 (22.9%) (Table I). Chisquare test was done to measure the level of significance. ER positive cases were significantly
higher in negative Ki 67 and ER negative cases were significantly high in Ki-67 positive cases. 0n
the other hand 37 PR-positive patients, 22 (59.5%) were Ki 67 positive and 26 (61.9%) were Ki 67
negative. Among 42 PR-negative patients, Ki 67 was positive in 15 (40.5%) and negative in 16
(38.1%) (Table II).

Figure 4. Photomicrograph of histopathological
section of invasive ductal carcinoma of breast
(Grade II) stained by H and E (x 400), Case 21.

Figure 5. Photomicrograph of invasive ductal
carcinoma (Grade II) stained by Ki-67 showing
intermediate proliferative index (x 400), Case
21.
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Table I: Association of Ki-67 with ER (n=79)
Ki 67
Positive
n (%)

ER status
Negative
n (%)

Total
n (%)

Positive

21 (47.7)

27 (77.1)

48 (60.8)

Negative

23 (52.3)

8 (22.9)

31 (39.2)

Total

44 (100.0)

35 (100.0)

79 (100.0)

p value

0.008s

Chi-square test was done to measure the level of significance. s=significant
Table II: Association of Ki 67 with PR (n=79)
Ki 67

PR status
Positive
n (%)

Negative
n (%)

Total
n (%)

Positive

22 (59.5)

26 (61.9)

48 (60.8)

Negative

15 (40.5)

16 (38.1)

31 (39.2)

Total

37 (100.0)

42 (100.0)

79 (100.0)

p value
0.824ns

Chi-square test was done to measure the level of significance.
ns= not significant.

Figure
6.
Photomicrograph
of
histopathological section of invasive ductal
carcinoma of breast (Grade III) stained by H
and E (x 400), Case 74.

Figure 7. Photomicrograph of invasive ductal
carcinoma (Grade III) stained
by Ki-67
showing low proliferative index (x 400), Case
74

In this study, among 79 patients correlation of Ki67 was done with other biomarkers such as ER,
PR. Spearman’s correlation co-efficient test was done to find the level of significance. Ki67 is
inversely significantly correlated with ER scores with negative r value (-0.253). Ki67 is inversely
but not significantly correlated with PR scores with negative r value (-0.017) (Table III).
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Table III: Correlation of Ki67 with different
type of markers (n=79)

of cases, 2-5cm in 75.89% of cases and >5 cm
in 10.71% of cases.

Markers
r value
ER score
-0.253
PR score
-0.017
Spearman’s correlation co-efficient
measure the level of significance.
s= significant
ns= not significant

In this study, 79 patients had invasive ductal
carcinoma and their mean Ki67 expression
was 29.39 ± 23.80. Among invasive ductal
carcinoma, 48 (60.8%) patients had positive
Ki 67.

p value
0.025s
0.882ns
test was done to

Discussion
Breast cancer is the top cancer in women both
in the developed and the developing world.
The incidence of breast cancer is increasing in
the developing world due to increase life
expectancy, increase urbanization and
adoption of western lifestyles.
The study comprised of 79 cases of breast
cancers with mean age of 43.59 years with
standard deviation 10.40 which is similar to
Gogoi et al.12 Majority of the patients 53.2%
were in premenstrual state and 46.3% were in
post menstrual state which is similar to Gogoi
et al.12
Thirteen (16.5%) patients had family history
of breast cancer in this study. Gogoi et al.12
found family history of breast cancer in
2.68% cases. About 13.0% of women
diagnosed have a first-degree female relative
(mother, sister or daughter) with breast
cancer.13 A woman who has one first-degree
female relative with breast cancer has almost
twice the risk of a woman without a family
history. If she has more than one first-degree
female relative with a history of breast cancer,
her risk is about 3-4 times higher.14
Majority of the patients 50 (59.5%) had tumor
sizes 2-5 cm followed by 18 (22.8%) and 14
(17.7%) patients with tumor sizes >5 cm and
< 2 cm respectively. Mean size of tumor was
3.52 ± 1.87 cm. Similar result was seen in the
study of Gogoi et al.12 found <2 cm in 13.39%

Majority of the patients had their tumors fall
in 54 (65.9%) grade II followed by 14
(17.1%) and 11 (13.4%) patients in grade I
and grade III type respectively. Gogoi et al.12
found grade I constituted 16.96%, Grade II
was 59.82%, and Grade III was 23.21%
respectively. Among 14 grade I patients 5
(35.7%) were Ki 67 positive, among 54 grade
II patients 37 (68.5%) were Ki67 positive and
among 11 grade III patients 6 (54.5%) were
Ki 67 positive patients.
Ki67 is inversely correlated with ER and PR
score. Gogoi et al.15 found that patients with
higher level of Ki-67 expression have lower
level of ER and PR expression. ER, PR and
Ki 67 had predictive and prognostic factors
and play a crucial role in the treatment of
patients with breast cancer.15,16
Regarding prognosis of breast cancer by
different markers, Prognostic markers of
breast cancer was found positive in 48
(60.8%), 44 (100%) and 37 (100%) cases by
Ki67, ER score, PR score respectively. ER
positivity was significantly high in negative
Ki 67 patients. Similar findings were seen in
the study of Liu et al.17
This high Ki67 was found to be significantly
associated
with
bad
prognostic
clinicopathological parameters, such as old
age, high grade tumors, and lymph node
metastasis. In this study, a significant
relationship was also found between Ki67 and
tumor grade, as tumors with higher grades
have higher levels of cell proliferation and are
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consequently more invasive than the other
grades; these findings were consistent with
the findings of other studies.18
Conclusion
Ki67 (anti-MIB1) has emerged as a rapid and
inexpensive method to detect proliferation
rate in breast cancer. There is a high Ki67
count in malignant breast lesions and it is
higher in higher grade DCC. With increasing
grade of the tumour Ki67 expression was also
increased. As a result, it can be concluded that
Ki67 expression is directly correlate with
tumour aggressiveness. Ki67 is inversely
correlated with ER and PR score.
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