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Abstract

Background: Breast cancer is the most common type of tumors in Pakistani women, with axillary lymph node
(ALN) positivity reported to be one of the most important prognostic factors.This study shows the distribution
of various clinical and pathological variables including age, tumor size, grade, histologic subtype, and hormone
receptor status among Pakistani women with and without ALN metastasis. Materials and Methods: A total of
245 cases of primary breast cancer from Northern Pakistan were analyzed in this study. Their clinical, pathological
and immunohistochemical parameters, including estrogen receptor (ER), progesterone receptor (PR) and
Her-2/Neu status, were extracted from previous histopathological reports and stratified based on the occurrence
of ALN metastasis. Results: Occurrence of ALN metastasis was significantly different between older age patients
above 50 years and younger age patients age <50 years [> (1, N=245) =14.6, p<0.001]. There was an increased
number of metastases in large sized tumors >5cm in size (80%, n=60), [¥> (2, N=245) =23.1, p<0.001] and
tumors with higher nuclear grade III (78.4%, n=40), [x*> (1, N=245) =5.1, p=0.02]. ALN metastasis was
inversely associated with expression of estrogen receptor [y> (1, N=245) =12.5, p<0.001], and progesterone
receptor [x* (1, N=245) = <0.001, p=0.99], while it was directly associated with Her-2/Neu expression
[ (1, N=245) =5.63, p=0.01]. Conclusion: In Pakistani women, ALN metastasis was significantly associated
with older age, tumor size, and high-grade tumors showing Her2/Neu expression and was inversely associated
with ER, PR expression in breast tumors.
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Introduction

Breast carcinoma is the most common type of female
cancers worldwide. It accounts for 23% of all cancers
occurring in women [1]. Globally 1.4 million new
cases of breast cancer are diagnosed every year [2]. The
major factors defining the geographical differences in
the incidence of breast cancer across the world are race,
genetics, cultural factors, and environmental exposures
[3].In Pakistan, breast cancer is the most common
malignancy in females accounting for 24.4% of all cancers
occurring in females[2]. There is a higher incidence of
breast cancer in Pakistani women, compared in Western
countries. Out of every nine Pakistani women one suffers

from breast cancer, which is the highest incidence rate
for breast cancer in Asia[l]. In a study from Shoukat
Khanum Memorial Cancer Hospital, Pakistan, breast
cancer accounted for 21.5% out of all cancers in general
population and for 45.9% of all the cancers in females [4].

A study from Karachi, Pakistan, showed the highest
incidence of breast cancer among all of the other Asian
countries except for Israel. In particular, cancer data from
Karachi for 1995-1997 revealed 53.1% incidence of breast
cancer, compared to 69.1% incidence in 1998-2002, which
is the highest among Asian countries [5]. This might be
due to the lack of early screening programs which can
detect tumors at an early stage. The reason for increased
incidence of breast cancers presenting at advanced stage

Corresponding Author:
Dr. Salma Gul

Armed Forces Institute of Pathology, Rawalpindi Pakistan, Pakistan.

Email: salmagul92@hotmail.com

Asian Pacific Journal of Cancer Care® Vol 2+ Issue 4 53



apjcc.waocp.com

Muhammad Zubair, et al: Immunohistochemical and Clinicopathological Factors Associated with Axillary lymph Node

is due to lack of awareness about screening programmes
and low socioeconomic status as it was shown in a study
done in Karachi (n=179). Only 46% females knew about
mammography, out of which 73% belonged to an upper
socioeconomic class, 48% to the middle class and 10%
to lower class socioeconomically [6].

A similar study done at Lahore showed only 4.9%
patients had performed a mammogram for screening
purposes. Most females were unaware of signs, symptoms
and risk factors of breast cancer [7].

Breast cancers have diverse molecular, pathological
and clinical features which can greatly affect prognosis
and treatment [8]. Tumors which express estrogen and
progesterone receptors show a very good response to
hormonal therapy and chemotherapy [9]. ER is expressed
in 80-90% of breast cancers, while PR is expressed in
70-80% cases [10]. Her-2/Neu overexpression is seen in
20% of breast cancers [11, 12]. Therefore breast cancer
is better represented by a combined expression of these
receptors rather than single receptor status [13, 14].
Interestingly, studies from Pakistan and India showed an
increased incidence of breast cancer with more Estrogen
receptor (ER) and Progesterone receptors (PR) negative
profiles. It is because most of the cases present at a very
advanced stage. Our study asserts the importance of early
diagnosis to prevent ALN metastasis.

Axillary lymph node (ALN) status is the most
important prognostic factor associated with disease-free
survival and overall survival rate for breast cancer. In this
study, we described various prognostic subgroups of breast
cancer based on their immunohistochemical expression
of estrogen receptor, progesterone receptor and
Her2/Neu status and their association with ALN metastasis
in a group of Northern Pakistani women.

Studies show that cultural variations result in the
changed biological behavior of a disease in different
patient populations [15]. Such studies on different ethnic
groups are more in United States, where it has been done
on black, Hispanic, white and other populations [16].
These studies showed different outcomes of breast cancers
in different ethnic groups. Such studies are limited in
our part of the world. So we are limited to the database
of a tertiary care institute to look for different clinical,
pathological and immunohistochemical factors which
predict ALN metastasis in Pakistani females.

This study is an endeavor to detect various clinical,
pathological and immunohistochemical factors which
predict regional ALN metastasis in breast cancers in our
regional settings.Our case numbers are still meeker in
some areas but keeping in view a third world country,
cost of most investigations cannot be borne on patients
to a large extent. We think the information given in this
study will help in understanding the biological and clinical
behavior of breast cancer and will help in defining various
treatment strategies in breast cancers.

Materials and Methods

This cross-sectional study was done at Histopathology
department of Armed Forces Institute of Pathology,

Rawalpind, Pakistan. Cases with radical mastectomy,
modified radical mastectomy, and wide local excisions
with axillary lymph node dissection were included
in this study. Cases of lumpectomy, Trucut biopsies,
and incisional biopsies were excluded from the study.
Recurrent tumors, sarcomas, biopsies, and benign lesions
were also excluded. All these cases were from the northern
part of Pakistan. A total of 245 primary breast carcinomas
diagnosed between 20" Jan 2014 to 25" Jul 2016 with
available data on clinicopathological parameters, hormone
receptors, and Her2/Neu status were examined. These
consisted of 210 invasive ductal carcinomas (IDC), 20
invasive lobular carcinomas (ILC), and 5 mixed ductal
and lobular carcinomas. Other types included 3 mucinous,
2 tubular, | papillary, 3 metaplastic, and 1 medullary
carcinomas.

Paraffin-embedded tissue and Hematoxyline and Eosin
stained slides were retrieved from the histopathological
records and assessed for morphology in detail. Age,
histologic grade, histologic type, nuclear grade, size of the
tumor, and lymph node status were extracted from existing
pathology reports in the records. Grading of the tumor
was done using Bloom Richardson grading system [17].

Immunohistochemistry (IHC) was applied to the
most representative and well-preserved areas of tissue
blocks fixed with 10% buffered formalin. Results of
IHC were evaluated and scored semiquantitatively by
two histopathologists [18]. A cutoff value was given for
each marker for positive or negative staining. Hormone
receptors were taken as positive if at least 1% of tumor
cells showed moderate to strong nuclear staining using
Allred scoring system [19].

Her-2/Neu membrane staining was scored as 0 if there
was no or faint incomplete staining in <10% cells; and 1, if
there were faint incomplete staining in >10% cells. Score
3 was taken as positive with complete chicken wire like
staining in >10% cells [18, 19].

Statistical analysis was done using SPSS version 19.0.
Descriptive statistics were calculated for both quantitative
and qualitative variables. Chi-square test was performed
and p-values were calculated respectively. A p-value of
less than 0.05 was considered as statistically significant.

Results

This study included a total of 245 breast cancer
cases. The patient’s age ranged from 28 to 80 years
with a mean age of 49.2 years. Among these 47.3%
(n=116) of patients were younger than 50 years. The
prevalence of ALN metastasis was 76% for patients 50
years and older and 52.6% for patients younger than
50 years, [y* (1, N=245) =14.6, p<0.001]. Similarly,
tumors less than 2 cm in size were associated with lower
prevalence of ALN metastasis, of 30.3% compared to §0%
for larger sized tumors (> 5 cm). Both, age and tumor size
were significantly associated with ALN metastasis with
p-values less than 0.05 as shown in Table 1.

Prevalence of ALN metastases was significantly
different between grade I1I tumors and grade I, II tumors.
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Table 1. Association of Axillary Lymph Node Metastasis with Various Clinicopathological Parameters

Clinicopathological parameter No of Cases Axillary Lymph node status Chi Square p-Value
(n=245) Positive Negative e
Age of Patients
<50 Years 116 (47.3%) 61 (52.6%) 55 (47.4%) 14.6 <0.001
> 50Years 129 (52.7%) 98 (76%) 31 (24%)
Size of Tumor
<2cm 33 (13.5%) 10 (30.3%) 23 (69.7%) 23.1 <0.001
2-5cm 135 (55.1%) 89 (66%) 46 (34%)
>5 cm 77 (31.4%) 60 (80%) 17 (20%)
Histologic Grade
Grade I, I1 194 (79.2%) 119 (61.3%) 75 (38.7%) 5.1 0.02
Grade IIT 51 (20.8%) 40 (78.4%) 11 (21.6%)
Histologic Type
IDC 210 (85.7%) 136 (64.8%) 74 (35.2%)
ILC 20 (8.2%) 12 (60%) 8 (40%) 0.68 0.71
Others 15 (6.1%) 11 (73.3%) 4(26.7%)
The most common histologic type was invasive ductal 90
carcinoma (IDC), (85.7%, n=210) followed by invasive 20
lobular carcinoma (ILC), (8.3%, n=20). ALN metastasis 70
was more frequent in IDC (64.8%, n=136) as compared %60
to ILC (60%, n=12). E 50
. Hormone receptor expression was assoc.iated g:g ¥ ALN Mets Pos
with lower prevalence of ALN metastasis as o 20 HALN Mets Neg
compared to hormone receptor negative cases. ALN 10
metastasis was the lowest with an expression of 0
both ER and PR (60%, n=90) compared to single Her2/Neu Negative Her2/Neu Positive
receptor positive (71.4%, n=15) and hormone receptor Her2/Neureceptor status

negative (73.8%, n=48) tumors as shown in Figure 1.

Patients with Her2/Neu overexpression showed
higher ALN metastasis (78.8%), as compared to
Her2/Neu negative cases (61.1%), as shown in Figure 2.
A total of 57 patients showed no expression of all three
receptors (Triple negative tumors). These had a higher
prevalence of ALN metastasis (71.9%, n=41) as well as
shown in Table 2.

Discussion

Axillary lymph node metastasis is the most important
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Figure 1. Distribution of Hormone Receptors with ALN
Metastasis

Figure 2. Distribution of Her-2/Neu receptor status with
ALN status

prognostic factor for breast cancer patients. Our
study showed an association of ALN metastasis with
various patient hormone receptor profiles, clinical, and
pathological factors. Presence or absence of axillary lymph
node metastasis predicts whether a patient will further
need adjunct chemotherapy and radiotherapy or not. Also,
the number of lymph nodes involvement will help in
choosing type and amount of chemotherapy required [20].
This shows the importance of studying various clinical,
histopathological and immunohistochemical factors which
predict ALN metastasis in breast cancers. These factors are
of more importance in patients in whom axillary lymph
node dissection is not performed. Thus these factors help
to understand the biological behavior of carcinoma breast.
If factors are recognized which have a major effect on
ALN metastasis from primary breast cancer, then they can
be used as a mean for local treatment planning e.g. In cases
where axillary lymph node dissection is not performed
or where sentinel lymph node sampling is done [21]. It
is especially important when neoadjuvant chemotherapy
opts or primary breast cancer is very small. It occurs when
mammography is used for screening purpose.
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Table 2. Association of Axillary Lymph Node Metastasis with ER, PR and Her2/Neu Receptor Status

Immunohistochemical parameter No of Cases Axillary Lymph node status Chi Square p-Value
(n=245) Positive Negative 1

Estrogen Receptor
Positive 164 (67%) 94 (57.3%) 70 (42.7%) 12.5 <0.001
Negative 81 (33%) 65 (80.2%) 16 (19.8%)

Progesterone Receptor
Positive 151 (61.6%) 98 (65%) 53 (35%) <0.001 0.99
Negative 94 (38.4%) 61 (64.9%) 33 (35.1%)

Her-2/Neu Receptor
Positive 52 (21.2%) 41 (78.8%) 11 (21.2%) 5.63 0.01
Negative 193 (78.8%) 118 (61.1%) 75 (38.9%)

Subgroups
ER+/PR+w 149 (60.8%) 90 (60%) 60 (40%)
ER+/PR- 21 (8.6%) 15 (71.4%) 6 (28.6%) 4.27 0.23
ER-/PR+ 9 (3.7%) 6 (66.7%) 3(33.3%)
ER-/PR- 65 (26.9%) 48 (73.8%) 17 (26.2%)
Total 245 (100%) 159 (64.9%) 86 (35.1%)

Triple Negative (ER-,PR-,Her-2/Neu-) 57 (100%)

41 (71.9%) 16 (28.1%)

Factors such as older age, larger tumor size, and
grade are associated with higher chances of ALN
metastasis compared to younger age, small sized and
lowgrade tumors. Similarly, hormone receptor positive
and Her2/Neu receptor-negative breast cancers were
associated with low incidence of ALN metastasis in our
population of Northern Pakistan.

Mean age of 49.2 years in this study was in concordance
to that reported by Ayadi et al (n=155) [22]. A higher
mean age was reported by Onitilo et al (n=1134) [23].
Axillary lymph node metastasis was associated with older
age especially above 50 years which was statistically
significant with p-value <0.05. This finding also signifies
the importance of diagnosis of breast cancer at an early
age.

The most frequent histologic subtype of breast cancer
is Invasive ductal carcinoma accounting for 70-80% of all
invasive breast cancers [24]. Similarly, in our study, IDC
was most common (85.7%) histologic subtype. This is in
similarity to other regional studies by Batool et al (85%)
[25], Aslam et al (94%) [26] and Naeem et al (82.6%)
[27] and international studies Ali et al (92%) as well
[28], thus representing the major part of breast cancer
cases worldwide.

Larger sized tumors with higher grade were
significantly associated with ALN metastasis which was
previously shown in Chinese women by Xie et al [29] and
Belgian women by Yoshihara et al [30].

We also showed a direct relationship between hormone
receptor positivity and Her2/Neu receptor expression with
ALN metastasis. A total of 78.8% of Her2/Neu positive
cases showed ALN metastasis. Conversely, ER and PR
positivity were inversely related with the occurrence of
ALN metastasis compared to the ER and PR negative
cases. This corroborates with previous reports from

the USA by Dunnwald et al 2007 and from India by
Suvarchala et al 2011 [31, 32]. Some studies show PR+,
ER- tumors to be more responsive to hormone therapy
but this is not true in all cases [33].

Considering various subgroups of breast cancers
based on positivity of ER, PR, and Her2/Neu, ER+, PR+
& Her-2/Neu — subtype was least associated with ALN
metastasis. Triple negative (ER-, PR- & Her-2/Neu-)
breast cancers were associated with the highest incidence
of ALN metastasis.

The strength of this study was that it was carried out
in an institution which represents most of the population
of Northern part of Pakistan. This study will help in
providing data for epidemiological interests and it will
help in comparing our local data with regional and
international research studies. Limitations were that we
could not consider other predictive markers for ALN
metastasis like molecular and genetic markers due to
financial constraints and limited capacity of the laboratory.

Breast cancer is the most important cause of mortality
in Pakistani women. Patients usually present very late
with a high incidence of axillary lymph node metastasis
[7]-Such a study was not performed in this area before.
We think it will help in the better patient care and incite
clinicians and general population for early diagnosis of
breast cancers. Further studies should be done in our
region to determine the molecular and genetic factors
involved in determining ALN metastasis in breast cancers.
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