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ABSTRACT

Objective: In this study, it was aimed to evaluate the rela-
tionships between Estrogen receptor (ER), Progesterone
receptor (PR), c-erbB2 (HER2), Ki67, E-Cadherin expres-
sions, Nottingham histological grade and some clinical
parameters in breast carcinomas.

Materials and Methods: A total of 74 patients diagnosed
with breast carcinoma (CA) in our pathology department
between 2018-2019 were included in this study. Immuno-
histochemical preparations stained with ER, PR, HER2,
Ki67 and E-Cadherin were evaluated and analyzed retro-
spectively. For ER and PR, >1% expression was consid-
ered as positive staining, and <1% was considered as neg-
ative staining. HER2 expression was scored as 0, 1, 2 and
3. Ki67 proliferation index was considered as low (<10%),
intermediate (10-20%) and high risk (>20%). The data
were analyzed with chi-square test.

Results: HER2 score showed a statistically significant
change according to ER status (p=0.010). HER2 score
also showed a statistically significant change according to
PR status (p=0.004). There was a significant correlation
between Ki67 and histological stage (p<0.001).
Conclusions: Detection of high Ki67 index in breast car-
cinomas is poor prognostic. Detection of ER and PR ex-
pression and no expression of HER2 are good prognostic
indicators. Preanalytical and analytical processes should
be followed meticulously by pathologists.

Keywords: Breast Carcinoma, E-Cadherin, HER2, Hor-
mone Receptors, Ki67
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Amag: Bu calismada meme karsinomlarinda Ostrojen
(ER), Progesteron (PR), c-erbB2 (HER2), Ki67, E-
Cadherin ekspresyonlar1, Nottingham histolojik grade ve
baz1 klinik parametreler arasindaki iligkilerin degerlendi-
rilmesi amaglanmistir.

Materyal ve Metot: Bu caligmaya 2018-2019 yillarinda
patoloji boliimiimiizde meme karsinom tanisi alan toplam
74 hasta dahil edildi. Immiinohistokimyasal olarak caligi-
lan ER, PR, HER2, Ki67, E-Cadherin boyali preparatlar
retrospektif olarak degerlendirilip incelendi. ER ve PR icin
>%]1 ekspresyon pozitif boyanma, <%]1 ise negatif boyan-
ma olarak kabul edildi. HER2 skor 0, 1, 2 veya 3 olarak
degerlendirildi. Ki67 proliferasyon indeksi i¢in <%10, %
10-20, >%20 sirasiyla diisiik, orta ve yiiksek riskli olarak
kabul edildi. Caligmada elde edilen veriler ki-kare testi ile
degerlendirildi.

Bulgular: HER2 skoru ER durumuna gore istatistiksel
olarak anlamli degisim gosterdi (p=0,010). HER2 skoru
PR durumuna gore de istatistiksel olarak anlamli degisim
gosterdi (p=0,004). Ki67 ile histolojik evre arasinda an-
laml1 iligki vardi (p<0.001).

Sonug¢: Meme karsinomlarinda Ki67 indeksinin yiiksek
olmasi kotii prognostik gostergelerdendir. ER, PR ekspres-
yonunun saptanmast ve HER2 ekspresyonunun saptanma-
mast ise iyi prognostik gostergelerdendir. Preanalitik ve
analitik siirecler patologlar tarafindan titizlikle takip edil-
melidir.

Anahtar Kelimeler: E-Cadherin, HER2, hormon resep-
torleri, Ki67, meme karsinomu
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INTRODUCTION

Mortality of breast cancer has decreased signifi-
cantly in recent years with the development of new
treatment options in terms of early diagnosis, sur-
gery and oncology.' Grading has independent prog-
nostic significance in breast cancer, and the Notting-
ham histological grade method has also been found
to improve interobserver agreement compared to
other grading systems.>?

Histological findings and immunohistochemical
(IHC) evaluations are very important in the diagno-
sis of breast carcinomas. IHC is a technique cur-
rently used to measure the level of Estrogen (ER)
and Progesterone (PR) biomarker expression in bre-
ast cancer tissues and to evaluate the cancer respon-
se to endocrine therapy.*” About 75% of breast can-
cers are ER-positive. The predictive and prognostic
roles of PR alone in breast cancer are unclear. The
ER-negative and PR-positive subgroups have been
reported as 1-5% of all breast cancers. In other
words, the ER-negative PR-positive cases are rare.*’
There are significant differences in how different
laboratories perform ER and PR tests and interpret
the results.® The c-erbB2 (HER2) is overexpressed
and/or amplified in almost 15% of breast cancers.
HER2-positive status is an unfavorable prognostic
factor.”!

Ki-67 is a proliferation marker evaluated immuno-
histochemically.!' The mitotic rate is routinely esti-
mated by the Ki67 value.'” Ki67 provides indepen-
dent predictive and prognostic benefits in chemothe-
rapy response in adjuvant and neoadjuvant set-
tings."

Loss of tumor suppressive properties of E-cadherin
is thought to be associated with invasion and carci-
nogenesis.'"*'> Loss of E-cadherin expression is ge-
nerally used to determine lobular morphology,
which accounts for 10-20% of all breast cancers.'®!”
In our study, the evaluation of the relationships
between ER, PR, HER2, Ki67, E-Cadherin expressi-
ons, Nottingham histological grade and some clini-
cal parameters in breast carcinomas were examined.

MATERIALS AND METHODS

Ethics Committee Approval: Before starting the
study, permission was obtained from the Clinical
Research Ethics Committee (Date:2020; decision
n0:169). The study was performed according to the
Declaration of Helsinki.

Study Design: The study was planned as a retros-
pective cross-sectional study and was conducted
between 2018 and 2020.

Data Collection: This study included 74 patients
diagnosed with breast carcinoma between 2018-
2019 in the Department of Pathology, Faculty of
Medicine, Ordu University. Pathology preparations
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were obtained from the archive for evaluation.
Histological Analysis and Evaluation: Cases with
breast carcinoma were evaluated and analyzed ret-
rospectively according to their ER, PR, HER2, Ki67,
E-Cadherin expressions and Nottingham histological
grades. In addition, some clinical parameters such as
age and gender were also evaluated in these cases.
Immunohistochemically, >1% nuclear expression
was accepted as positive staining for ER and PR,
and <1% nuclear expression was considered as ne-
gative staining."®

HER2 score was evaluated as 0, 1, 2, and 3. (score
0: no staining or incomplete pale staining < 10% in
invasive tumor cells, score 1: incomplete pale
membrane staining in more than 10% of invasive
tumor cells, score 2: weak to moderate complete
membrane staining in more than 10% of invasive
tumor cells, score 3: complete, intense circumferen-
tial membranous staining (strong positive staining)
in more than 10% of invasive tumor cells).’

Ki67 proliferation index was considered as low
(<10%), intermediate (10-20%) and high risk
(>20%)."

For E-Cadherin, membranous staining in the neop-
lasm was considered as positive staining.”’ The Not-
tingham Histologic grading system was used to gra-
de the tumors. Tumors were graded as grade 1, 2, or
3 according to tubule or gland formation, nuclear
pleomorphism, and the number of mitoses. Grade 1
was specified as having a good prognosis, Grade 2
was an intermediate prognosis and Grade 3 was the
worst prognosis.’

Statistical Analysis: Categorical data were expres-
sed as frequency (n) and percentage (%). Pearson’s
chi-square test was used to determine the relations-
hip between the categorical variables. A continuous
variable is defined as meantstandard deviation (SD).
In the chi-square test, when the expected cell frequ-
encies fall below 5, a Likelihood ratio test statistic
value was calculated instead of Pearson's test statis-
tic value. Kendall's tau correlation coefficient was
calculated to measure the ordinal association. A p-
value of less than 0.05 was considered statistically
significant. All statistical analyses were performed
using the SPSS v28 (IBM Inc., Chicago, IL, USA)
statistical software.

RESULTS

There were 74 cases diagnosed with breast carcino-
ma in the study. There were 98.6% female and 1.6%
male patients, and the mean age was 56.42+14.42
years. Half of the patients were 55 years or older,
10.8% of the remaining patients were <40 years, and
39.2% were between 40-54 years (Table 1). Invasive
ductal carcinoma was found to be the most common
histological type (82.4%). In our study, Tru-cut bi-
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opsy material was the most common sampling met-
hod (67.7%). The localizations of malignant neop-
lasms were determined as 50% right, 48.6% left, and
1.4% right+ left breast localization (Table 1).

HER2 score showed a statistically significant change
according to ER status (p=0.010). While the rate of
HER2 score 3 was higher in ER-negative patients

Table 1. Main characteristics of patients.
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(72.2%), the rate of HER2 score 0 in ER-positive
patients was higher (34.5%). HER2 score also
showed a statistically significant change according
to PR status (p=0.004). Likewise, while the rate of
HER2 score 3 was higher in PR-negative patients
(69.6%), the rate of HER2 score 0 in PR-positive
patients was higher (36.0%) (Table 2).

n (%)
Female 73 (98.6
Gender Male 1 51.4))
<40 8(10.8)
Age 40-54 29 (39.2)
(Mean+SD: 6.42+14.42) 55 37 (50.0)
Right 37 (50.0)
Tumor Localization Left 36 (48.6)
Right&Left 1(1.4)
Ductal carcinoma in situ 1(1.4)
Encapsular papillary and solid papillary carcinoma 1(1.4)
Intraductal papillary carcinoma 1(1.4)
Invasive ductal carcinoma 61 (82.4)
Diagnosis Invasive lobular carcinoma 4(54)
Medullary invasive breast carcinoma 1(1.4)
Metaplastic carcinoma 1(1.4)
Mixed breast carcinoma (invasive lobular, invasive ductal carcinoma) 34.1)
Solid papillary carcinoma 1(1.4)
0 20 (27)
1 13 (17.6)
HER2 score 2 10 (13.5)
3 30 (40.5)
Not calculated 1(1.4)
Low risk 9(12.2)
. Moderate risk 32 (43.2)
Ki67 Status High risk 3 543.2)
Not calculated 1(1.4)
THK not studied 39 (52.7)
E-Cadherin Negative 4(54)
Positive 31 (41.9)
Grade 1 12 (16.2)
Histological grade g;zg: § 5% gOS?
Not graded 3(@4.1)
Negative (<1%) 18 (24.3)
ER Positive (>1%) 55(74.3)
Not calculated 1(1.4)
Negative (<1%) 23 (31.1)
PR Positive (>1%) 50 (67.6)
Not calculated 1(1.4)

Ki-67: Proliferation marker; HER2: Human epidermal growth factor receptor 2; ER: Estrogen; PR: Progesterone.

Table 2. Relationship between HER2 score and Hormone receptors.

HER?2 score Total
0 T 2 3 n (%) p, Y
n (%) n (%) n (%) n (%)

Negative 1(5.6) 2(11.1) 2(11.1) 13(72.2) 18(100.0) —0.010
ER Status Positive 19 (34.5) 11 (20.0) 8 (14.5) 17 (30.9) 55 (100.0) Q:Ii 382

Total 20 (27.4) 13 (17.8) 10(13.7)  30(41.1) 73 (100.0) x ’

Negative 2 (8.7) 2 (8.7) 3(13.0) 16 (69.6) 23 (100.0) p=0.004
PR Status Positive 18 (36.0) 11 (22.0) 7 (14.0) 14 (28.0) 50 (100.0) x2=13.134

Total 20 (27.4) 13 (17.8) 10 (13.7) 30 (41.1) 73 (100.0)

HER2: Human epidermal growth factor receptor 2; ER: Estrogen; PR: Progesterone; p: < 0.05 significant value; y*: Likelihood ratio chi-square test.
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Ki67 was found to be high risk at a rate of 72.2% in
ER receptor-negative patients (p=0.005) and 65.2%
in PR receptor-negative patients (p=0.033) (Table
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was a statistically significant correlation between
Ki67 and the histological stage (p<0.001). As Ki67
increased, the histological stage was increased

3). (r=0.349) (Table 4).
Ki67 did not differ significantly according to age
groups (p=0.342) and HER2 scores (p=0.389). There

Table 3. Relationship between Ki67 and hormone receptors.

Ki67 Status

Low Moderate High nT (().f/i ; P
n (%) n (%) n (%)
Negative 0(0.0) 5(27.8) 13(72.2) 18(100.0) g=().005
ER Status Positive 9(16.4) 27(49.1) 19(34.5) 55(100.0) x=10.580
Total 9(12.3) 32(43.8) 32(43.8) 73(100.0)
Negative 1(4.3) 7 (30.4) 15(65.2) 23(100.0) p=0.033
PR Status Positive 8(16.0)  25(50.0) 17(34.0) 50(100.0) ¥=6.836
Total 9(12.3)  32(43.8) 32(43.8) 73 (100.0)

Ki-67: Proliferation marker; ER: Estrogen; PR: Progesterone; p: < 0.05 significant value; y*:Likelihood ratio chi-square test.

Table 4. Comparison of Ki67 with age, HER2 score, histological grade.

Ki67 Status

Total

nLE)OZ) Moderate n (%) II;IE?}S n (%) p,y2 andr
<40 0(0.0) 7(50.0) (50.0) 8 (100.0) o
Ave arou 40-54 2(7.1) 12 (42.9) 14 (50.0) 28 (100.0) D504
ge group >=55 7(18.9) 16 (43.2) 14 (37.8) 37 (100.0) =
Total 9(12.3) 32 (43.8) 32.(43.8) 73 (100.0)
0 5(25.0) 8 (40.0) 7 (35.0) 20 (100.0)
1 0(0.0) 6 (46.2) 7(53.8) 13 (100.0) p=0.389
HER? score 2 1(10.0) 4 (40.0) 5 (50.0) 10 (100.0) $=6312
3 3(10.0) 14 (46.7) 13 (43.3) 30 (100.0)
Total 9 (12.3) 32 (43.8) 32 (43.8) 73 (100.0)
Grade 1 1(8.3) 10 (83.3) 1(8.3) 12 (100.0) p<0.001
) . Grade 2 8 (15.4) 21 (40.4) 23 (44.2) 52 (100.0) =<9,
Histological Grade 5 .3 0 (0.0) 0 (0.0) 7 (100.0) 7 (100.0) X 5321994
Total 9 (12.7) 31(43.7) 31(43.7) 71 (100.0) e

Ki-67: Proliferation marker; HER2: Human epidermal growth factor receptor 2; ER: Estrogen; PR: Progesterone; p: < 0.05 significant value; x*:Likelihood

ratio chi-square test; r: Kendalltau-b correlation coefficient.

DISCUSSION AND CONCLUSION

Among the histological types of breast carcinomas,
the most common type is invasive ductal carcinoma
with approximately 85%.'” In our study, invasive
ductal carcinoma was the most common histological
type (82.4%), and invasive lobular carcinoma was
the second most common (5.4%).

In our study, the most common histological grade
was grade 2 (70.3%) and the second most common
was grade 1 (16.2%).

High interobserver reproducibility of the Notting-
ham combined histological grade was demonstrated
in the study of Rakha et al., the proportion of diffe-
rent grades in their series was found to be almost the
same as in the study of Elston et al. (grade 1, 17%;
grade 2, 37%, and grade 3, 46%).%*'

There may be interobserver variability in the deter-
mination of histological grade. Differences between
centers are usually due to differences in tissue prepa-
ration quality. Suboptimal tissue fixation negatively
affects the mitotic rate. Therefore cases that grade 3

can be reported as grade 2.*'

In a study, the independent prognostic importance of
grading in breast cancer was emphasized, and it has
also been reported that the Nottingham histological
grade method improves interobserver agreement
compared to other grading systems.’

In our study, the most common histological grade
was found to be grade 2, and the difference in interp-
retation between observers can explain this situation.
Ki67 showed a statistically significant change accor-
ding to histological stages in our study (p<0.001).
Histological grade 2 was detected as 44.2% and gra-
de 3 as 100% in the high-risk Ki67 group.
According to Ersoz et al., a significant relationship
was found as a result of comparing Ki67 with histo-
logical grade and mitotic activity.”> According to
another study, the histological grade was shown to
be associated with other well-defined prognostic
variables and outcomes of patients.”' In neoadjuvant
and adjuvant applications, Ki67 is an independent
prognostic and predictive useful proliferation marker
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for chemotherapy response.'® High-risk detection of
Ki67 in cases with grade 3 and grade 2 in our study
was consistent with the literature. Determination of
appropriate breast cancer treatments and prognostic
outcomes depends on accurate histological classifi-
cation and measurement of two major groups of bio-
markers: hormone receptors and HER2.*'°

In most studies, ER-positive and/or PR-positive ra-
tes were found to be higher in tru-cut biopsies com-
pared to surgical specimens. This may be due to
better fixation of the tru-cut biopsy material compa-
red to the surgical excision specimen.” In our study,
the majority of specimens were tru-cut biopsies
(67.7%); but since the evaluations were made on all
specimens (mastectomy, lumpectomy, tru-cut bi-
opsy), no comment could be made on immunohis-
tochemical expression differences in tru-cut biopsy
and other specimens. In our study, ER-negative ca-
ses were found to be 24.3%, and PR-negative cases
were found to be 31.1%. False-negative results in
ER and/or PR expressions are more common in IHC
studies. Therefore, IHC studies should be performed
with appropriate internal and external controls.
Major causes of false negative results include tissue
fixation problems, tumor heterogeneity, and interp-
retation of positive cases at the lower end of the
spectrum. Sensitive consideration is required to av-
oid false negative results from preanalytical issues.
False-negative results may cause patients to be dep-
rived of treatment.”* Our ER and PR expression rates
were followed in line with the literature.

In our study, HER2 score showed a statistically sig-
nificant change according to ER status (p:0.010).
While the rate of HER2 score 3 in ER-negative pati-
ents was high (72.2%), the rate of HER2 score 0 in
ER-positive patients was higher (34.5%).

HER?2 score showed a statistically significant change
according to PR status (p=0.004). While the rate of
HER2 score 3 in PR-negative patients was high
(69.6%), the rate of HER2 score 0 in PR-positive
patients was higher (36%).

Han et al. reported that HER2-negative tumors do
not require retesting. It has been reported that HER2
-negative tumors include low-grade carcinomas with
ER-positive and infiltrative ductal or lobular histo-
logy.* Our findings were also found to support the
literature.

In our study, Ki67 was found to be high risk at a rate
of 72.2% in ER receptor-negative patients and
65.2% in PR receptor-negative patients. In our
study, Ki67 showed a statistically significant change
according to histological grades.

There are studies in the literature reporting that Ki-
67 expression is inversely proportional to ER, PR
receptors, and directly proportional to histological
grade, tumor size, axillary lymph node involvement,
and vascular invasion.”
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High-risk detection of Ki67 in ER and PR-negative
cases supports the literature findings. Ki67 did not
show significant change according to age groups and
HER?2 scores.

In our data, E-Cadherin was not studied immunohis-
tochemically in some tumors (52.7%),

However, negative staining was observed in all inva-
sive lobular carcinomas (4 cases) studied with E-
Cadherin (5.4%), it was studied in 31 patients
(41.9%) diagnosed with invasive ductal carcinoma
and positive staining was found in them. According
to Wasif et al., loss of E-cadherin expression is
widely used to determine lobular histology, which
accounts for 10-20% of all breast cancers.'” E-
Cadherin expression findings in our study support
the literature.

Breast cancer is a heterogeneous disease that requi-
res clinical skills and a multidisciplinary approach to
diagnosis and treatment.” Reproductive factors such
as parity, duration of breastfeeding and period of
lifetime menstrual may be more likely to predict the
risk of hormone receptor-positive disease, but may
not be valid for all types of breast cancer.?’
Interpretation of immunohistochemical staining in
the presence of histological findings is important for
diagnosis and treatment.”®*’ THC plays a vital role in
predicting prognosis and response to therapy.
Nowadays, traditional techniques such as IHC in
breast cancer are still indispensable.?®

The relationships between the molecular status of
breast cancer and the biological and clinical course
of the tumor are very important. Breast cancer profi-
ling studies will better understand the importance of
the genetic structure of breast tumors.*°

In conclusion, today, in many centers, ER, PR,
HER?2 and Ki67 are used as a combination of four
markers to provide better predictive and prognostic
value in breast cancer.

Grading has independent prognostic significance in
breast cancer. Pathologists may have different in-
terpretations in terms of evaluating immunohistoc-
hemical staining and histological grading. In order to
reduce this, preanalytical and analytical processes
should be followed meticulously by pathologists.
Compared to other grading systems, the Nottingham
histological grade method is known to improve the
interobserver agreement.

It should be kept in mind that immunohistochemical
technical artifacts significantly affect the treatment
strategy of the patient.

In this manuscript, we wanted to mention the diffe-
rences in interpretation between pathologists and the
importance of immunohistochemical technical arti-
facts.

False-negative results may fail to administer effecti-
ve treatment. False-positive results can also lead to
costly, ineffective, and overtreatment. Therefore,
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high-quality and reliable receptor evaluations are
very important. In conclusion, in addition to histolo-
gical type, many clinicopathological parameters
such as tumor grade, hormone receptors and HER2
status, Ki67 proliferation index are of great impor-
tance in terms of determining the prognosis and de-
termining the correct treatment strategy for breast
cancer.
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