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ABSTRACT

Background: To determine if mitotic activity played a role in classifying breast cancer in terms of its biological
behaviour. We investigated the prospect of identifying a more meaningful cell proliferation marker for categorising
treatment-naive breast cancer.

Methods: The 150 cases diagnosed as invasive breast carcinoma in the histopathology section were systematically
studied for the clinical, gross, and microscopic features.

Results: the 50% patients were grade 2 (75), 41% were grade 3 (71) and 9% (14) were grade 1 in present study. The
distribution of intrinsic subtypes was luminal A 25% (38), luminal B 59% (88), HER2 enriched 10% (15), basal 6%
(9). Out of 150 cases, 29% (43) cases were T1, T2 were 65% (97), T3 were 2% (4), T4 were 4% (6). Mean Ki 67 was
15.6+8.8 in grade 1, 23.3+15.4 and 38.2+ in grade 3. There was significant difference between | and 11, and Il and 111
(p<0.05). Mean mitotic count in grade 1 was 5.4+2.7, in grade 2 it was 9.7+13.5, in grade 3 it was 16.1+6.9. There
was significant difference between grade 1 and 2, grade 2 and 3, grade 1 and 3 (p<0.05). There was significant
difference between T stages (p<0.05).

Conclusions: Ki 67 showed a more significant statistical correlation with prognostic factors as compared to mitotic
count; we feel Ki 67 is more superior to mitotic count as a prognostic factor.
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INTRODUCTION potentially effective treatment alternatives are becoming

more widely available.?

Breast cancer is the most common cause of cancer-related
deaths among women globally, including in India. It is a
heterogeneous disease with a wide range of
morphological, molecular characteristics, behaviour, and
therapeutic response. The current standard of care for
breast cancer relies on the availability of reliable clinical
and pathological prognostic and predictive indicators to
aid clinical and patient decision-making in an era when

Histological grade, which represents the morphological
assessment of tumour biological properties and has been
found to generate crucial information about the clinical
behaviour of breast malignancies, is one of the most well-
established prognostic variables in breast cancer.? Despite
the fact that the reproducibility of pathologists' histologic
grades has been questioned, Elston and Ellis' study
provides instructions on how to grade breast tumours in a
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consistent manner. They added semiquantitative
evaluations for tubules, nuclear pleomorphism, and
mitotic counts to Scarff-Bloom-Richardson approach.®

Nuclear pleomorphism and gland or tubule development
are assessed across the entire tumour. In ten successive
high-powered fields, mitotic counts are taken in the most
mitotically active area of the tumour. The mitotic counts
are converted in comparison to a standardised area and
the high-powered fields are standardised by measuring
the diameter of the microscopic field. The cancer
committee of CAP has approved it. Non-targeted
chemotherapy is more likely to respond to high-grade and
quickly proliferating tumour cells.*

Many pathologists employ Ki-67 expression assessed by
IHC to try to provide a more precise picture of percent
dividing cells. Despite the fact that there is no commonly
accepted cut-off for low, middle, or high Ki-67 values,
and no standardised approach is used, it is known that
high Ki-67 levels indicate rapidly dividing tumour cells
and predict response to anthracycline chemotherapy. The
luminal classifications system uses Ki 67 to distinguish
between subtypes of breast cancer.®

Aim

Aim of the study was to correlate of mitotic activity and
Ki67 with BR score and molecular classification
categoriesin carcinoma breast.

Objectives

Objectives were to obtain mitotic count and Ki-67
labelling index in needle biopsy and surgical resection
specimens by average method. To correlate Ki-67
labelling with the histological tumor grade. To obtain ER,
PR and Her 2 status and assign each case into specific
molecular subtype. To correlate mitotic count with
molecular subtype. To correlate mitotic count and Ki-67
with TNM stage of the tumor individually. To understand
the relevance of mitotic activity in grading of breast
cancer in the context of its biological behavior as
understood by molecular classification.

METHODS

Study design

This is a prospective observational study.

Study population

The department of pathology, Jehangir hospital, Pune.
Inclusion criteria

All the diagnosed cases of invasive breast carcinoma (on

core biopsies as well assurgical specimens) at Jehangir
hospital histopathology laboratory.

Exclusion criteria

In-situ carcinoma was not taken in present study. All male
breast cases. Cases with incomplete data post
neoadjuvant chemotherapy (post NACT) cases are
excluded.

Sample size

The 150 patients were included in the study.
Study duration

Study conducted from June 2018 to March 2020.
Data collection method

All the cases diagnosed as invasive breast carcinoma in
the histopathology section were systematically studied for
the clinical, gross, and microscopic features like tumor
grade with respect to tubule formation, mitotic count per
10 high power field and nuclearpleomorphism apart from
lymph vascular invasion along with
immunohistochemistry markers of ER, PR, Her2neu and
Ki-67 and data will be collated as per the research
proforma. Block selection for Immunohistochemistry and
Haematoxylin and Eosin stain: a) Core biopsy: Block
with maximum percentage of tumour. b) Resection
specimen: Representative block of tumour with adjacent
breast tissue. Standard immunohistochemistry protocol
was performed using rmAb clone SP6 by hermoscientific
(diluted to 1:100) to obtain Ki-67 expression. Ki67
labelling index: Sections of 4-micron thickness were
selected and all the tumor cell nuclei with brown staining
of any intensity were counted as positive in per 1000
tumor cells and result will be given in percentage.
Immunohistochemistry slides were reviewed and Ki-67
labelling index was assessed by following methods.
Average method: manually counting the positive tumor
cells in the three microscopic fields and calculating the
average percentage of positive tumor cells. MI procedure:
Section thickness of 4 microns will be selected for
mitotic count per 10 high power fields in tumor cell
nuclei. To reduce the inter-observer variability, the fields
for ki67 index was selected by a single observer.
Assessment of Ki-67 and mitotic count was done under
40x objective with a field diameter of 0.4 mm under a
fixed microscope.

Data were analysed using the SPSS software for
Windows (version 26.0, IBM corporation,USA).

RESULTS

The mean Ki 67% and mitosis/10 HPF were compared
between grades using a one-way ANOVA as shown in
the Table 1. Because the data was non-homogeneous, the
Welch correction was applied. As the data was non-
normal, the Kruskal-Wallis test was applied. Between
grades, there was a significant difference in mean Ki 67%
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and mitosis/10 HPF. In mitosis/10 HPF between all
grades, a post-hoc test revealed a significant difference in
mean Ki 67% between grades | and Il andgrade 11 and I1I.
Because the data was non-normal, the Kruskal-Wallis test
was applied. Overall, there was a significant change in
mean Ki (67%) but not in mean mitosis/10 HPF between
tumor stages, according to the findings. There was no
significant change in mean Kl1-67% and mean mitosis /10
HPF between N stages, according to the findings.

Table 1: Ki 97, and mitotic count.

: Ki 67 Mitotic count

Variables
Average Average

Grade
| 15.6+8.8 5.4+2.7
1 23.3x15.4  9.7#35
11 38.2+225 16.1+6.9
Luminal subtype
Luminal A 10.9%2 9.7+5.3
Luminal B 28.8+16.1 12.1+6.4
Her 2 neu enriched 50.6+14 10.4+4.7
Triple negative 59.5+17.1  17.2%5.9
T stage
T1 20.4+14.2 10.5+5.4
T2 32.7421.4  12.3%5.8
T3 18.3+8.8 8.5+2.6
T4 28.7£15.4  18.2+14.2
Nodal stage
NO 90 (60) 25.7+18.9
N1 34 (22.7) 37.3+21.3
N2 9 (6) 26.4+16.2
N3 17 (11.3) 27.9 + 20.6

DISTRIBUTION OF GRADE

I
9%

Figure 1: Distribution of grades.

DISTRIBUTION OF LUMINAL SUBTYPES

Lumninal A
25%

Luminal B
59

Figure 2: Distribution of luminal subtypes.

DISTRIBUTION OF T STAGE
T

4%

Figure 3: Distribution of T stage.

DISTRIBUTION OF N STAGE
N3
1%

N1

23%

Figure 4: Distribution of N stage.
DISCUSSION

Breast cancer is the most frequent type of cancer in
women. Breast cancer incidence in developed countries is
higher, while relative mortality is greatest in less
developed countries Breast cancerhas ranked number one
cancer among Indian females.® With age adjusted rate as
high as 25.8 per 100,000 women and mortality 12.7 per
100,000 women. Data reports from various latest national
cancer registries were compared for Incidence, mortality
rates.” An early age has been found as a major risk factor
for breast cancer in Indian women. Breast cancer
projection for India during time periods 2020 suggests the
number to go as high as 17,97,900.8 Changes in risk
factors have resulted in an increase in the prevalence of
breast cancer, which is on the rise.® Women can be
classified depending on their risk factors for breast
cancer, which can help improve risk-free procedures and
build tailored breast cancer screening programs.®® Many
factors have been suggested as factors influencing breast
cancer risk in a younger female population, with varying
effect sizes and degrees of modifiability. Some risk
factors for breast cancer development are obviously
“inherent,” meaning that an individual’s decisions cannot
impact the risk factor, such as the germline genome or
prenatal development. Other risk variables that are
possibly “modifiable” include physical activity, body
weight/habit, and alcohol use, all of which are impacted
by personal choice.t12
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Factors relating to the hormonal (estrogen) milieu to
which the breast is exposed from menarche to the
cessation of ovulation at menopause play a major role.
They are-Early age at menarche nulliparity late age at
first birth late age at any birth, low parity, late
menopause. 34

The link between socioeconomic status and breast cancer
risk is well known, with women inhigher socioeconomic
groups at a higher risk. Exogenous hormone exposure,
such as oral contraceptives and hormone replacement
treatment. Dietary fat consumption is the true relationship
between fat consumption and breast cancer does not
appear to be especially strongor constant.'®

In the present study showed that there was a link between
Ki-67 labelling and histology tumor grade. It was
attempted to assessthe significance of mitotic activity in
breast cancer grading in the context of its biological
behavior as defined by molecular categorization and
mitotic activity as determined by a more direct way than
a mitotic count by determining the Ki-67LI. Between
mitotic index and Ki-67 LI, it was investigated, the
prospect of identifying the more relevant cell
proliferation marker in classifying treatment-naive breast
cancer into categories that better depict biological
behavior of the illness. A total of 150 cases were included
in the investigation. The histologic grade is based on a
combination  of gland  development,  nuclear
pleomorphism, and mitotic numbers. Each category was
scored from 1 to 3, for a total score of 3-9 divided into
three grades: grade 1, grade 2, and grade 3. In our study,
50% of the patients were in grade 2 (75), 41% were in
grade3 (71), and 9% (14) were in grade 1. In a study of
1,61,708 instances of breast cancer from the SEER
program, grade 2 was assigned the most frequently:
70,477 cases; 65,443 cases were categorized as grade 3
(40.4%); and only 25,788 cases were listed as grade 1
(15.9%). Oddo et al looked at 151 breast cancer
samples.'® Classifying 24 as histological grade I, 74 as
histological grade Il, and 53 as Histological Grade The
150 cases were categorized into four luminal subtypes:
luminal A, luminal B (ER, PR, HER2 Ki67 14%), HER 2
enriched (ER-, PR-, HER2 ; high Ki67) and basal (ER-,
PR-, HER2; low Ki67) (ER-, PR-, HER2-). The
proportion in our study was luminal A 25%, luminal B 59
percent (88), HER2 enriched 10% (15), and basal 6%.
(9). The main tumor was classified as T1, T2, T3, or T4
according to its stage. In our analysis, T1 accounted for
29% of the cases, T2 accounted for 65%, T3 accounted
for 2%, and T4 accounted for 4%. This is in line with
previous research. In each grade group, Ki 67 and grade
Ki 67 were evaluated, and the mean Ki 67 was computed.
In grade 1, the mean Ki 67 was 15.6 8.8, in grade 2 it was
23.315.4, and in grade 3 it was 38. Between grades 1 and
3, as well as 2 and 3, there was a substantial difference.
This favorable link between grade and Ki 67 has been
demonstrated in numerous research. According to a study
by Aziz et al, Ki 67 levels rise as grades rise.!” In their
study, the median Ki 67 in grades 1-2 was 11.8 percent,

but it was 30 percent in grades 3 and 4. 69 ref Ki 67
increased with grade, according to Oddo et al.'® The
Tamhane post hoc test revealed that most histological
grade | breast cancers had much lower Ki67 values than
histological grade 2 or 3 tumors. Thangaraj et al found a
strong connection between grade and Ki 67 in a
retrospective examination of the Ki-67 index and its
prognosis.’® Significance in Over 800 primary breast
cancer cases. Ki-67 expression levels were shown to be
substantially linked with histological grade in all patients
in research by Liang et al (p=0.001)."° 77" reference
count and grade of mitosis each patient’s mitotic count
was measured, and the mean mitotic count for each grade
was computed. The mean mitotic count in grade 1 was
5.42.7,9.7 13.5 in grade 2, and 16.1 6.9 in grade 3 (Table
1). Between grades 1 and 2, grade 2 and 3, and grade 1
and 3, there is a big variation. Witheach passing grade,
there was an upward trend. This is consistent with other
standard investigations, which have shown that mitotic
count increases with grade. The median mitotic count
increased with grade in a study by Aziz et al with the
mean mitoticcount of grade 1-2 being 1.68 and grade 3
being 5.47.17 So, like most historical data, both Ki 67 and
mitotic count exhibited a positive connection with grade
in our investigation. The socioeconomic status of the
subjects in our study was more akin to that of the Aziz et
al found that cases with 1-3 lymph nodes had a mean Ki
67 of 13.2 while cases with 4 lymph nodes had a mean Ki
67 of 14.8.Y7 Mitotic count revealed a substantial
difference between grades, but not between all intrinsic
subtypes, but rather between Iluminal A and Her2
enriched, luminal B and triple negative, and trriple
negative and Her 2 enriched. Compared to mitotic count,
Ki 67 has a stronger connection with numerous
parameters such as grade, intrinsic subtypes, and T stage,
according to this study. These characteristics, such as
intrinsic subtypes and grade T stage, have been proven to
have predictive value in various investigations. Positive
association and significant difference between tumor
grades, intrinsic subtypes,and T stage in the study clearly
reveals that Ki 67 is more closely associated to biological
behavior of the disease. Mitotic index has only showed a
link with tumor grade, which is to beexpected given that
mitotic count is one of 3 criteria in breast cancer grading.

Limitations

Our study was done only in 150 cases diagnosed as
invasive breast carcinoma. For Ki-67 still there are no
gold standard recommendations. In spite of these
limitations, our study adds valuable information for Ki-
67’s use as molecular biomarker in the breast cancer
paradigm.

CONCLUSION

Further research into better techniques for improving the
accuracy of automated Ki67 assessment, particularly in
identifying and detecting tumor cells only, as well as
lowering the cost of this technique and making it more

International Journal of Research in Medical Sciences | May 2023 | Vol 11 | Issue 5 Page 1524



Gill SS et al. Int J Res Med Sci. 2023 May;11(5):1521-1525

widely available, could help to establish automated Ki 67
assessment as the most accurate and standard method,
allowing universal agreement on a standard cut off that
better distinguishes prognostic subgroups and correlates
with the molecular classification. Ki-67 proliferation
indices provide an accurate measurement of breast cancer
cells’ proliferativepotential. Although Ki-67 is frequently
used in histopathological evaluation, discrepancies in
assessment methodology, a lack of gold standard
recommendations, and uneven acceptance of multigene
panels integrating Ki-67 all compromise the biomarker’s
reliability and standardization in clinical practice. Digital
image analysis, supplementation with microRNAs, or
radiomic techniques may be used in the future to improve
Ki-67’s use as a molecular biomarker in the breast cancer
paradigm.
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