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ABSTRACT

Introduction: Breast cancer is a heterogeneous disease that encompasses a wide range of

pathological entities and clinical behaviors. It is classified into several subtypes based on

their histopathological characteristics, tumor grade and biological features. This classifica-

tion is important for studying breast cancer etiology, predicting clinical course, and making

decisions related to breast cancer treatment. This study aims to identify biological

characteristics of breast cancer among a group of Jordanian women who were referred to a

breast clinic in a tertiary hospital in Amman.

Methodology: This is a retrospective cohort study that included initially a total of 119 female

patients with breast cancer during the period between January 2018 and January 2020 at

tertiary hospital in Jordan. Patients’ data were retrieved from the electronic health record

system including their pathologic reports. Pathological reports were reviewed by the

pathologist were histopathological features and tumor biological characteristics were

confirmed. Breast cancer cases were classified into different biological subtypes based on

surrogate definitions of intrinsic subtypes of breast cancer that was adopted in the 2011 St

Gallen Consensus.

Results: A total of 117 patients were available for analysis with a mean age of 55.2 years

and age range between 28 and 89 years. Patients were divided into group A (age < 50 years;

n=50) and group B (age > 50; n=67). The most common tumor was invasive ductal

carcinoma (84.6%) followed by invasive lobular carcinoma. Metastatic axillary lymph node

involvement was proved in 66.4% and 19 patients had de-novo metastasis. Biologically, the

expression of ER, PR and HER2 were 84.1%, 84.1% and 36.7% respectively. Patients

younger than 50 years had statistically higher levels of Ki67. Luminal B breast cancer was

the most prevalent subtype in our patients.

Conclusion: Luminal B breast cancer is the most common prevalent intrinsic subtype of

breast cancer among our patients. The expression of HER2/neu gene is considered high as Received: 05.11.2021
well as large percentage of patients have high Ki67. Although it is not informative as gene- Accepted: 10.01.2022
based assays, IHC-based assays can be utilized for classification of breast cancer based on

its biological characteristics at reasonable costs especially in low-middle income countries.
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INTRODUCTION

Globally, Breast cancer is the most prevalent
invasive cancer and the second leading cause of
cancer deaths in women. It is heterogeneous disease
with a wide range of pathological entities and clinical
behaviors, thus posing great challenges in under-
standing the precise molecular pathogenesis (1). In
Jordan, according to the Jordanian cancer registry, it is
considered the most common malignancy and the
third in cancer related mortality following lung and
colorectal cancer.

Breast cancer is classified into different subtypes,
this classification is essential for studying its etiology,
predicting its clinical course, and making treatment
decisions (2). The Distinctions between breast cancer
subtypes is based on both patient and tumor charac-
teristics (i.e. histology, grade, biology, genetic profile and
stage) (3).

Invasive breast carcinomas either ductal or lobular
subtypes represent the main infiltrating carcinomas,
with lobular subtype being less frequent (4). The rely on
histopathological features alone to classify invasive
mammary carcinomas might result in diagnostic
difficulty because of overlapping histopathologic
features, particularly with invasive lobular carcinoma
(ILC) variants and pleomorphic ILC (4,5). Proper histo-
pathologic categorization of breast carcinomas has
prognostic implications (6).

Generally, the progression of breast cancer has been
viewed as a linear multi-step process, from hyperplasia,
atypical hyperplasia, carcinoma in situ, and to invasive
and metastatic carcinoma, supported by evidence from
clinical, pathological, and genetic studies (7,8). Breast
carcinogenesis is believed to be a series of stochastic
genetic events that lead to distinct and divergent
pathways towards invasive carcinoma (9). One of the
Key pathological features of breast cancer is the nuclear
grade that is associated with clinical outcome, and
distinct genetic changes (10,11).

Reliance on estrogen receptor (ER-a), progesterone
receptor (PR), and human epidermal growth factor
receptor 2 (HER2/neu) expression to guide the clinical
management and to predict clinical outcome and
disease prognosis is far from satisfactory. Additional
molecular markers are also required to predict clinical
outcome and devise optimal individualized therapy
(12, 13).

The expression of these markers in pure DCIS and
DCIS/IDC provides better understanding of the precise
relationships between pure DCIS and co-existing
DCIS/IDC and to identify potential molecular markers

for prognostic, therapeutic, and preventive purposes
has been shown by Shackney et al (14). Based on
mammography screening, DCIS component is identified
in 30%-60% of breast IDC (19,20), while those with pure
IDC might develop de novo without identifying under-
lying in situ carcinoma. However, patients with com-
bined IDC-DCIS are assumed to develops IDC from a
pre-existing DCIS lesion (15,16). In comparison to
patients with pure IDC, patients with IDC-DCIS are more
likely to be younger, having smaller or non-palpable
tumors with lower probability of lymph node involve-
ment (16-18). In addition, it was tested that the
progression of in situ ductal carcinoma of breast to
invasive ductal carcinoma is associated with alterations
of ER, PGR and HER-2/neu protein expression (2).

The Expression patterns of estrogen receptor are
well-established and defined for invasive breast carci-
noma, but are not as well-defined for breast carcinoma
in situ (CIS) (21). Over years it has been postulated that
age-adjusted incidence trends differed for CIS and
Invasive breast carcinoma in the United States, this
changes possibly due to screening mammography,
and/or etiologic diversity. Age-specific incidence
patterns suggested that carcinogenic events starting
early in reproductive life had greater impact upon CIS
and invasive breast carcinoma defined by ER-negative
expression than invasive breast carcinoma defined by
ER-positive expression (21).

Estrogen receptor (ER) status whether positive or
negative has been established as a predictive factor for
breast cancer treatment and to a lesser extent, the
significance of progesterone receptor (PR) status.
Estrogens are important for stimulating growth of
significant percentage of breast cancers and
progesterone has roles in breast development and
tumorigenesis. ER positive tumors are more responsive
to hormonal adjuvant therapies than ER negative
tumors, and have better prognosis for survival in
comparison to ER negative tumors (22,23).

The expression of the c-erbB2 gene (HER-2/neu)
proto-oncogene that is expressed in 10-34% of breast
cancers and is associated with an aggressive behavior
and poor clinical outcome (24), this can be in presence
or absence of estrogen or progesterone in cancerous
cells. Triple-negative breast cancers are lacking the
expression of ER, PR and HER2/neu. In majority of
cases, they carry the “basal-like” molecular phenotype
that is identified using cDNA microarrays. Although
most triple-negative breast tumors do cluster within
the basal-like subgroup, there is up to 30% discordance
between the two groups, most of the BRCA-1 associated
breast cancer are classified within this category.
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METHODOLOGY

This is a retrospective cohort study that included
initially a total of 119 female patients who were diag-
nosed with breast cancer during the period between
January, 2018 and January, 2020 at the breast clinicin a
tertiary hospital in Amman, Jordan. Patients’ data were
retrieved from the electronic health record system
including their pathologic reports, which were
reviewed by the pathologist to confirm both histo-
pathological and biological characteristics of breast
tumors.

All the cases were routinely evaluated immuno-
histochemically for estrogen and progesterone
hormone receptor status and for HER2/neu gene
expression using standard immunoperoxidase method.
Evaluation of IHC staining was routinely done by the
local pathologists according to international guidelines.
With regard to the hormone receptors, the results were
expressed as positive or negative, whereas for HER2
expression, the results were reported according to
American Society of Clinical Oncology (ASCO)/College
of American Pathologists (CAP) guideline, updated on
2013. Breast cancers expressing ER and PR in >1% of
neoplastic cells were considered as positive. For
Her2/neu, tumors were scored as negative if the
membrane staining was negative or weak and incom-
plete in less than or equal to 10% of tumor cells (score
0 or 1+), whereas cases with strong complete mem-
brane staining in >10% of cells were scored as positive
(score 3+). All cases with weak to moderate complete
membrane screening observed in >10% of tumor cells
were considered equivocal (score 2+) and were
considered as negative or positive according to the
results of FISH analysis.

Patients were classified according on their age at
diagnosis into 2 groups; group A (age 50 years or less)
and group B (age more than 50 years). Analysis of
patients' characteristics, tumor histology and tumor
biology were performed. Breast cancer cases were
classified into different biological subtypes based on
surrogate definitions of intrinsic subtypes of breast
cancer that was adopted in the 2011 St Gallen
Consensus, table 1. Data were analyzed using the
statistical package for the social sciences version 23
(SPSS Inc., Chicago, IL) statistical software. The analyses
included descriptive statistics and chi-square test. A
P < 0.05 was considered statistically significant.

RESULTS

A total of 119 women were included in the study.
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Table 1 - Biologic classification of Breast Cancer
(St Gallen Consensus, 2011)

Breast Cancer Subtype Definition
Luminal A ER positive and/or PR positive,

HER2 negative, Ki67 index low
.......................................... (defined as <14%) oo
Luminal B

« Luminal B HER2 negative  ER positive and/or PR positive,
HER2 negative, Ki67 index high
(defined as = 14%)

ER positive and/or PR positive, HER2

overexpressed or amplified, any Ki67

ER negative, PR negative,
HER2 overexpressed or amplified

Triple negative ER negative, PR negative, HER2 negative

 Luminal B HER2 positive

Two patients were excluded because of incomplete
data. Patient’s age ranged between 28 and 89 years,
the mean age of patients was 55.2 years with a
standard deviation of 13.83 years. Patients were
grouped into two groups, the first group “Group A’
included cases aged 50 years or less (n=50, mean age
42.34 years + 6.17), and the second group “Group B”
included cases older than 50 years of age (n=69, mean
age 64.49 £ 9.7). A total of 67 patients (56.3%) had uni-
lateral left sided breast cancer, 48 patients (40.3%) had
unilateral right sided breast cancer, and only 4 patients
(3.4%) were diagnosed with bilateral breast cancer
table 2.

Following the study of 117 cases, 99 cases (84.6%)
were invasive ductal carcinoma (IDC), 9 cases (7.7%)
invasive lobular carcinoma (ILC), 8 patients (6.8%)
ductal carcinoma in situ (DCIS), and 1 case (0.9%) was
ductal carcinoma in situ with micro-invasion. Tumor
classification based on histopathologic characteristics is
illustrated in table 3.

Table 2 - General characteristic of women with breast cancer

(n=117)

Patients characteristic
Age Mean: 55.2 + 13.83 Number

Range: 28 - 89 years
Menarche <12 years 10

12 - 13 years 66

<13 years 33
_________________________________ Unknown 8
Marital status Single 19
_________________________________ Married 98
Menopausal status Non menopause 51
................................. Menopause 86
Smoking Yes 20
................................. NO T
Personal history of breast cancer Yes 3
................................. NO e 1A
Family history of breast cancer Yes 8

No 80

Unknown 29

3
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Table 3 - Classification of breast cancer based on histopathologic

characteristics
Histopathology Group A Group B Total
(Age < 50 years) (Age > 50 years)

B A ] % B
S S ] A
DOIS . 6 8
DCIS + microinvasion 1 0 1
Total 9 68 17

Regarding clinical tumor characteristics, the minimal
tumor size for invasive tumors was 1.0 cm, the maximal
size 10.0 cm with a mean size of 3.73 cm + 1.82. In
group A, the mean size was 3.69 cm + 1.69, while in
group B the mean size was 3.758 cm * 1.9 with no
statistical difference between them. Among the 117
patients, metastatic axillary lymph nodes were positive
in 66.4%, in group A, 70% were positive while in group
B, malignant axillary nodes were positive in 63.8% of
the cases. Metastatic work-up was available for 112
patients (group A: 45 patients; group B: 67 patients).
Among them, 19 patients (17%) had distant metastasis
at time of diagnosis, 9 patients in group A and 10
patients in group B, (P=0.6).

The biological and molecular features of 107 cases
of invasive carcinomas were studied (i.e., IDC, ILC, DCIS
with micro-invasion), of which 47 cases were in the age
group 50 years or younger (group A) and 60 cases in the
age group above 50 years (group B). Estrogen receptors
(ER) were positive in 84.1% of the cases (n=90), among
patients in group A; 36 cases (76.6%) were positive and
11 cases (23.4%) were negative. In comparison, 90% of
patients in group B were ER positive (n = 54), while 6
cases were negative (10%), (P = 0.068). Similar to ER,
progesterone receptors were positive in 84.1% of the
cases, 80.9% of patients in group A and 86.7% in group
B were positive for PR (P = 0.43). The expression of
human epidermal growth factor receptor 2 (HER2) was
positive in 43 cases (36.7%), 20 cases in group A (42.6%)
and 23 cases in group B (38.3%), (P = 0.69). The expres-

sion of cell proliferation biomarker, Ki-67 was studied in
89 cases of which, 27 cases (30.3%) had Ki67 < 14%,
46.1% (41 cases) had Ki67 between 15%-50%, and
23.6% (21 cases) had Ki67 > 50%. Patients younger
than 50 years have statistically higher levels of Ki67
(P =0.0079).

Based on the previous results we were able to
classify the invasive carcinomas into different biological
subtypes based on surrogate definitions of intrinsic sub-
types of breast cancer that was adopted in the 2011 St
Gallen Consensus, table 1. Out of all the 107 cases
studied; 22 cases were Luminal A (20.6%), 71 cases
were Luminal B (66.4%) of which 24 cases were
HER2/neu positive. Only 7 cases were classified as non-
luminal HER2/neu positive and 7 cases as triple
negative breast cancer. Overall, 31 patients (28.9%)
with invasive breast cancer were positive for HER2/neu.
Analysis of cases based on age group is further illustrated
in table 4.

DISCUSSION

In Jordan, according to the latest statistics from the
Jordanian cancer registry, breast cancer is the most
prevalent cancer and the 3rd leading cause of cancer
related deaths following lung and colorectal cancer
(25). In 2015, a total of 1138 cases of breast cancer have
been diagnosed with a crude incidence of 34.1 per
100,000 and age standardized ratio of 45.7 per
100,000. These figures showed an increase by 69%
during the past decade. Approximately, 44.7% of case
were less than 50 years old at time of diagnosis (26).
The median age at diagnosis among Jordanian women
is 51 years, which is 10 years younger than women in
western countries (27,28).

Breast cancer is classified into relevant subtypes,
this classification is important for studying breast
cancer etiology, predicting clinical course, and making
decisions related to breast cancer treatment (2). The
Distinctions between subtypes of breast cancer is made

Table 4 - classification of Breast cancer cases according to biological characteristics

Biologic subtype Biological features Number Group A Group B
(%) (Age < 50) (Age >50)
Luminal A Either ER or PR or both positive, HER2 negative
oo AV KIBT <U4% e 22 ] S 7o
Luminal B HER2/neu negative: Either ER or PR or both positive,
HERZ negative and KI67 >14% . A A 7o
HER2/neu positive: Either ER or PR or both positive,
oo AW HERZ poSitive LS. S 2 .
Non-Luminal HER? Positive __ Both ER and PR negative and HER2 positive LA 4B
Triple Negative ER, PR and HER2 are all negative 7
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on the basis of patient characteristics or phenotypic or
genotypic characteristics of the tumor itself, as tumor
stage, grade, histology, and genetic profile (3). In Jordan,
few reports have discussed biological characteristics of
breast cancer and categorized them in a standardized
manner to facilitate understanding trends of breast
cancer biology in addition to its impact on treatment
and prognosis.

In the perspective of the crucial importance of early
detection and diagnosis of breast cancer for sub-
sequent treatment and prognosis, we did this study
aiming to identify the biological characteristics of breast
cancer at the time of diagnosis in a group of Jordanian
patients who were diagnosed from the breast clinicin a
tertiary hospital in Jordan. We categorized breast
cancer biology mainly into 4 main subtypes based on
surrogate definitions of intrinsic subtypes of breast
cancer that was adopted in the 2011 St Gallen
Consensus (29). Although IHC-based assays do not
provide as much biological insight into tumor biology as
gene-based ones do, they allow classification of tumor
at affordable costs and in the absence of fresh tissue
specimens (30).

In Jordan, according to one study published on 2013
(31), breast cancer was classified into 4 main subtypes
(luminal A, Luminal B, HER2 positive, and basal cell like).
In this study, Ki67 was not considered in distinguishing
between luminal B and luminal A. In addition, luminal B
was not categorized based on HER2 neu expression.
According to it, the majority of all the cases were
classified as luminal A (60%). This was higher than what
was reported by Salhia et al in Egypt (44.3%) and by Ben
Abdelkrim et al in Tunis (51.5%) (32, 33). Luminal A sub-
type was also predominant among Asian Americans
(34). According to our study, only 20.56% of the cases
were classified within this category.

In the previous study from Jordan, only 13% of all
the cases were classified as luminal B subtype (31),
which was similar to figures previously reported in
North American and European women (6-19%),
Tunisian women (16%) (33), but in contrast to what was
found in Egyptian women (24.6%) (32). According to
the figures in table 4, majority of our patients were
classified as luminal B (66.35%), 22.4% of all cases were
sub-classified into Luminal B/Her 2 positives, which is
almost approximate to the results of Egyptian study and
differ from the results obtained in Jordanian University
seven years ago.

HER2/neu expression was positive in 36.7% of all
cases, this was comparable to data published from
the royal medical services on 2015 where overall
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expression rate was 36% (35). Only 7 cases (6.5%) were
classified as non-luminal HER2/neu positive. The
percentage of cases that were reported in Jordan
previously classified as non-luminal HER2/neu+ was
12%, which was similar to that seen in Asian American
(12%), Egyptian women (12%), and African American
women (11.6%), but slightly lower than in Tunisian
women (14.5%) (32, 33, 34, 36). Moreover, we figured
out that HER2/neu+ subtype was more prominent in
the younger age group (8.5%) in less than 50 years vs.
5% in cases more than 50 years, respectively. This
might be indicative of the role of HER2+ mutation in
the development of breast cancer at younger ages,
which is similar to results that have concluded in other
studies (31).

Triple negative breast cancer has higher incidence
among young patients (10.6 %) in comparison to older
women (3.3 %) with an overall rate of 6.5%. our results
were lower than previously reported from Jordan were
15% of cases were also classified as BCL subtype similar
to the incidence in Sudan (15.9%), which is slightly less
than in Egyptian and Tunisian women (19% and 18%,
respectively) (31,32,33,37). The reported incidence of
BCL subtype in Moroccan breast cancer patients
(12.6%) (38), 8.5% among American Chinese, 5.9%
among American Filipino, 5.7% in American Japanese
(34), and 21.2% in African American women (36).

CONCLUSION

Luminal B breast cancer is the most common
prevalent intrinsic subtype of breast cancer among
our patients. The expression of HER2/neu gene is
considered high as well as large percentage of
patients have high Ki67. These biological features
might be associated with unfavorable prognosis and
response to treatment if not properly evaluated.

Although it is not informative as gene-based assays,
IHC-based assays can be utilized for classification of
breast cancer based on its biological characteristics at
reasonable coasts especially in low-middle income
countries. This classification is essential for clinical
practice as an indicator of tumor behavior, prognosis,
survival and response to therapy.

The lack of a unified reporting system for breast
cancer in Jordan mandates the urgent adoption of a
well-recognized classification similar to the one we
described. This will help in understanding current
situation of breast cancer biology and correlate
possible changes in future with underlying genetic
mutations or other risk factors.
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Limitation of the study

This is a single center retrospective study from a
breast clinic in a tertiary hospital in Jordan, so these
results reflect tumor characteristics for patients who
are diagnosed in this center. The need for multicenter
studies is essential before we can generalize our results
for Jordanian women.
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