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Abstract

Background: In 2018 there were about 24.2% new cases of breast carcinoma worlwfeleular breast carcinoma
like expression estrogen receptor (ER), progesterone receptor (PR), and Epideamal Growth Factor Receptor2
(HER2) have a higher sensitivity than morphological featlike tumour grade and mitotic count as prognostic
factors. The grade of the tumor reflects how similar these cells are t@lnomeast epithelial cells. The dominant
growth pathway in normal breasts predominantly involves ER and PR, sasinvith ER and PR positty show
lower grade and proliferation activity. In contrast, tumours with ER and d?fatinty often have more severe
mutation, like overexpression of HER2

Objective: To analyze the correlation between grade and mitotic count with ER, PR, ande{fe2sion.

Methods: Analytical observational study with a retrospective design. This study used medicdldatafrom ER,
PR, and HER2 immunohistochemical examinations as well as histopathological grade and atétdtc ihvasive
breast carcinoma of no special type in the Anatomical Pathology Labodétory Soetomo Surabaya for the period
January 1, 2017 - December 31, 2019. Furthermore, the araflysesrelationship between grade and mitotic count
was carried out with the expression of ER, PR, and HER2.

Results: There was a significant negative relationship between grade and ER with rs 5(p0=17.000), the number
of mitosis and ER with rs = -0.010 (p = 0.001), grade and PR with0.168 (p = 0.000), and the number of mitosis
and PR with rs =-0.110 (p = 0.000). There was no significant relaipphstween grade and HER2 (p = 0.470) and
the number of mitosis and HER2 (p = 0.279).

Conclusion: There is a negative significant relationship between grade and amount of mithsER and PR
expression. There is no significant relationship between grade and amaitasi$é with HER2 expression.

Keywords:. breast carcinoma, grade, mitosis, ER, PR, HER2

Introduction

Breast cancer is the most common malignancy in wome2018, there were around 24.2% of new cases of
breast cancer worldwide and about 30.9% of new cases in Indonesla {i¢ diagnosis of breast carcinoma,
pathologists have become the link of the morphological features and perpeassion of cancer cellBrognosis
factors in breast carcinoma can be determined from the morphological kewdifaofeatures. Morphologically, tumor
size, grade, lymph node involvement, skin/chest wall involvement, histologic typehdyaszular invasion, and
surgical resection margins have been used extensively to determine progr®dis)(2Meanwhile, molecularly
commonly used expressions are ER (Estrogen Receptor), PR (Progestrep®i, and HER2 (Human Epidermal
Growth Factor Receptor 2) which were determined from immunohistochemical examinadidSH(In Situ
Hybridization) Based on the expression of these proteins, breast carcinoma is divided irdbreelesular subtypes
for prognostic purposes and determination of therdjoy all cancers with the same stage have the same biological
and behavioral characteristics (2,8)olecular information leads to different biological and etiologic pathways in
cancer cell development (2).

The grade of breast carcinoma reflects how similar the tumor cells are to noeawst! dpithelial celldn
general, well-differentiated tumors behaved more calmly, while poorherdiftiated tumors behaved more
aggressively (7)

Normal breast epithelial cells use the steroid hormone estradiol for the develabthertreast glands both
in pre and post puberty, as well as during pregnancy, so that ER ard Bipressed in normal breast epithelial cells.
(8). There are similarities between the development of normal breast tissuee adeléfopment of cancer at the
molecular levelThe development of normal breast tissue is tightly controlled by signaling patiieyallow cells
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to communicate with each other with the surrounding environntieigt not surprising that many of these same
signaling pathways are regulated or hijacked by cancer cellso)grade breast cancer will be more like the cell of
origin so that often positive ER and PR expression are obtdimethe other hand, in high-grade carcinoma cells, the
cells are increasingly dissimilar to the original cells, so that negative ERRirekpressions are often obtained. In
high-grade carcinoma cells, more severe mutations and higher genomic instabiliften found, such as P53
mutations, amplification of HER2 (Human Epidermal Growth Factor Receptor@ BRGA1 dysfunction (2,4)n
normal breast epithelial cells, HER2 is very underexpressed, wherea®ast lmarcinoma, this receptor is
overexpressed (9¥he HER2 gene regulates the regulation of cell growth and signal transducticeméer cell
proliferation and differentiation (10).

Proliferation is related to the growth of tumor cells which can be seen thifoeignmber of mitoses and the
expression of Ki67 (11)Usually, neoplasms that are highly proliferative (with multiple mitoses) have a poorer
prognosis 12). The number of mitoses is one of the important components in determimingrabe of breast
carcinoma (11)

This retrospective study aims to determine the relationship between the gradenalmel of mitoses as
prognostic factors morphologically with the expression of ER, PR, and HER2ognostic factors molecularly in
invasive breast carcinoma of no special type.

Material & Methods

The research design used was analytic observational with a retrospective cohort desigrethetdcthe grade and
number of mitoses in invasive breast carcinoma of no special type obffaimeklistopathological examination with
ER, PR, and HER2 expression obtained from immunohistochemical examindt@research sample amounted to
1168 samples obtained by total sampling from medical record data in the DepaftAratbmic Pathology of RSUD

Dr. Soetomo Surabay#nclusion criteria included having a histopathological diagnosis in accordance with evasiv
breast carcinoma of no special type accompanied by a description of tbeagchdumber of mitoses, and having
immunohistochemical results for ER, PR, and HER2 antibodies exclusion criteria were samples from frozen
section and samples with less-than-optimal preanalytic processes. The data isab&seprin the SPSS Ver program.
26.

Result

Grade Relationship with ER and PR Expression

ER and PR expression in this study were observed in various gradeasifdarcinoma he grade and ER expression
data were analyzed for normality of the data using the Kolmogorov test anddstimat the data were not normally
distributed (p < 0,05). Then the Spearman correlation test analysis Viasnael, the relationship between tumor
grade and ER expression showed that there was a significant relationship with p v#&lQ0é ép0alue < 0,05) and
correlation coefficient -0.17'his suggests that the histological grade of breast carcinoma is inversely telatd
expressionAt higher grades, lower ER expression is obtained. Data grade and PR expnessicanalyzed for
normality of the data using the Kolmogorov test and showed that the data weoemally distributed (p < 0,05). In
the correlation test analysis with Spearman's test, the relationship between tura@ngk&R expression showed a
significant relationship with p value =0®0 (p value < 0,05) and correlation coefficientl€8 This suggests that the
histological grade of breast carcinoma is inversely related to PR expreBs@higher the histological grade, the
lower the PR expression.
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Flgure 1.ER expressmn (IHC, 400x)
Table 1. Relationship between tumor grade and ER and PR expression

Tumor grade

ER expression -0,170

0,000

1168
-0.168
0,000
1168

PR expression

Z| Ul 1’| Z2| U X

Relationship between the number of mitoses and the expression of ER and PR

The data on the number of mitoses and ER expression were analyzerdhality of the data using the Kolmogorov
test and showed that the data were not normally distributed (p < 0,05). FuntheBpearman correlation test analysis
was performed, the relationship between the mitotic index and ER exprdssigedsthat there was a significant
relationship with p value = 001 (p value < 0,05) and correlation coefficient -0,10This indicates that the mitotic
index is inversely related to ER expression. The higher the mitotic indelowier the ER expression. Mitotic index
data and PR expression were analyzed for normality of the data using thegmmtest and showed that the data
were not normally distributed (p < 0,05). In the correlation test analysis vetisplearman test, the relationship
between the mitotic index and PR expression showed that there was a significant rgdatithghvalue = 0.000 (p
value < 0,05) and correlation coefficient -0,1T@is shows that the mitotic index is related to PR expression, the
higher the mitotic index, the lower PR expression.

Flgure 2. PR Expressmn (IHC 400x)
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Table 2. Relationship of the number of mitoses with the expression of ER and PR

Number of mitoses
ER expression r -0,101
p 0,001
n 1168
PR expression r -0,168
p 0,000
n 1168

Relationship of Grade and Number of Mitosiswith HER2 Expression

HER?2 expression in this study was observed in various grades of breasbitea HER2 grade and expression data
were analyzed for normality of the data using the Kolmogorov test and shoatethehdata were not normally
distributed (p < 0.05)n the correlation test analysis with Spearman's test, the relationship betweegrateoand

HER2 expression showed a non-significant relationship with p value = 0,4alug> 0.05)This indicates that the
histological grade of breast carcinoma is not associated with HER2 expression. Mieticdata and HER2
expression were analyzed for normality of the data using the Kolmogoroantksthowed that the data were not
normally distributed (p < 0.05)n the correlation test analysis with the Spearman test, the relationship between the
mitotic index and HER2 expression showed no significant relationship with p v@lig¥€ (p value > 0.05)This
indicates that the mitotic index is not related to HER2 expression.

Flgure 3. HER2 expressmn (IHC 400x)

Table 3. Relationship between grade and number of mitoses with HER2 expression

HERZ2 expression
Tumor grade r 0,021
p 0,470
n 1168
Number of mitoses r 0,032
p 0,279
n 1168
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Discussion
Graderelationship with ER and PR expression

Prognosis factors in breast carcinoma can be determined from the miarosodpmolecular images.
Microscopic/morphological features, such as tumor size, grade, lymph nedkvement, skin/chest wall
involvement, histologic type, lymphovascular invasion, and surgical resection maiaie been widely used to
determine prognosis, as well as predict and select the type of therapy (3).mvdheleularly determined from
immunohistochemical examination to see the expression of ER, PR, and B&#2l on the expression of these
proteins, breast carcinomas are divided into several molecular subtype®dopgiic purposes and therapeutic
determinationMolecular determination of prognostic factors is more sensitive than microseapis "personalized
prognostic and predictive testing” for determining targeted theNgiyall cancers with the same stage have the same
biological and behavioral characteristics (28lplecular information leads to different biological and etiologic
pathways in cancer cell development (2).

The degree of differentiation of a tumor shows the resemblance of thettuthe cells of originThe better
the degree of differentiation of a tumor (grade 1), the more simikatatthe cell of origin and tends to have a calm
behavior The worse the degree of differentiation (grade 3), the less similar ithe toriginal cell and usually has
aggressive behavion general, patients with low-grade breast carcinoma (grade 1 or 2) haod @rggnosis and
survival rate (7)

This study reported that breast carcinomas with lower histopathological gradesohadER and PR
expressionOn the other hand, the higher the tumor grade, the lower the express®maod PRThis is in accordance
with research which states that the presence of ER and PR expression is significacibtedssath low
histopathological degrees (13,14,15he existence of a significant negative relationship between ER and PR with
grade indicates that the expression of ER and PR can be predicted froomgthelogical features of breast carcinoma

There are similarities between the development of normal breast tissue and thprdernelrf cancer at the
molecular level The development of normal breast tissue is tightly controlled by comsfgealing pathways that
allow cells to communicate with each othieris not surprising that many of these signaling pathways are regulated
or hijacked by cancer cells and cancer stem.d@fsetic and epigenetic changes in cancer allow cells to deviate from
normal mechanisms that control cell proliferation, survival and migrafioese changes lead to signaling pathways
that regulate cell proliferation, division, death, differentiation, fate, and motiilggyeby activating mutations of proto-
oncogenes and causing hyperactivation of these signaling patiwagslition, there is also an inactivation of tumor
suppressor genes that remove negative regulators of this signaling (4)

A univariate and multivariate cox study by Yang et al. (2020) reported tha&nBRPR expression are
independent prognostic factors, where their use in determining progioesisiot require other clinical daBreast
carcinomas expressing ER and/or PR are termed luminal subtypes whichbetter @rognosis (4). Both of these
receptors are involved in the most dominant signaling pathway in reguiatimgl breast gland developmehtimors
with positive ER and PR are similar to normal breast cells, using the steraidies estradiol and progesterone as
the main growth stimulu$R expression is strongly dependent on ER expression. Tumors expieBshut not
expressing ER are very rare (<1% of breast carcinoma ca$edrR negative breast carcinomas increasingly do not
resemble the cell of origin and tend to have more severe genetic mutations, gadhtldER2, BRCAL1 mutations
and higher genomic instability (2,3)ow-grade breast carcinomas usually have positive ER and PR expressions like
the cell of origin, so the expression of these two hormone receptaatexia better prognosis, and has a lower grade
(150.

Relationship between the number of mitoses and the expression of ER and PR

Genes expressed in high-grade breast cancer are associated with cell cycle and aeltiproliee of the
classical measurements of tumor cell proliferation is using the number afemifohigh mitotic rate is a poor
prognosis with an increased recurrence and mortality rate (17,18).

Tumors with positive ER and PR are more similar to normal breastustig, the steroid hormones estradiol
and progesterone as the main growth stimulus (4). In this study, it wad fbat breast carcinomas with lower
proliferative indices had more ER and PR expres$ionthe other hand, the higher the proliferation index, the lower
the expression of ER and PFRhis is in accordance with several studies which state that the presence of BR and P
expression is significantly associated with a low proliferation index (13,14&%k&pgen receptor status has been
widely reported to be inversely correlated with the number of mitd$sThe higher the estrogen receptor status,
the lower the tumor cell proliferatiod 9. The existence of a significant negative relationship between ER and PR
with the number of mitoses indicates that the expression of ER and PR casdimtedrfrom the morphological
features of breast carcinoma
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Relationship of grade and amount of mitosis with HER2 expression

HER2 is a member of the transmembrane receptor tyrosine kinase family rtbtibrfa in cell growth,
proliferation and normal cell divisior2{). On the surface of normal breast cells, HER2 is expressed in smalh@smou
HER?2 signaling is amplified in breast cancer cells resulting in overexpressiba BIfER2 protein associated with
tumor cell proliferation and cancer progressi@g)(In contrast to ER and PR, HER2 overexpression is associated
with poorer prognosis, higher tumor grade, and higher proliferatieximalues (23,24)

In this study, there was no significant relationship between HER2 overexpressiomadihagd number of
mitoses This is in contrast to the theory that there is a relationship between HER2eamahtber of mitoses. The
higher the degree of differentiation and the number of mitoses, the tighexpression of HER2 protein (4,23,24).

This study is in line with several studies which also stated that there was no significant refatiehseen
HER2 overexpression and grade (21,25,26) and mitdgjsThis may indicate that HER2 is a prognostic factor whose
expression cannot be predicted from the morphological features of breastroarcino

Breast carcinomas with HER2 overexpression can have both positive and negatwprEssion The
HER2-positive and ERostive groups are termed luminal molecular subtype B and have a betteogiogrith
lower morphological grade and number of mitoses, but worse than lumingbsubf{HER2 negative, ER positive)
The HER2 positive and ER negative groups are called the HER2 enrichgukstlibty subtype has a poorer prognosis
and a higher grade and number of mitoses than the luminal subtypelfdh8@ast carcinoma cells with HER2
negative, ER negative and PR negative can also be obtained which is called the taie meglecular subtype
This subtype is due to more severe genetic aberrations, such as pIR3@Afl Biutations, as well as high genomic
instability, so that even though they have negative HER2, these breast caritisrhave a higher grade and number
of mitoses (2,28)

HER2 examination is mandatory for prognostic purposes in all breastaraasnbecause positive and
negative HER2 results cannot be seen from the morphological picture dfdaezisomaMorphologically, HER2
positive and negative can be found in low-grade and high-grade breasboas, and low or high mitotic counts.

CONCLUSION

There is a significant negative relationship between grade and expression af ER aminvasive breast carcinoma
of no special typeThere is a significant negative relationship between the number of mitoses andréssierpof

ER and PR in invasive breast carcinoma of no special Tere is no significant relationship between grade and
number of mitoses with HER2 expression in invasive breast carcinoma of il sgee
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