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Background: The heterogeneity of receptor profiles in breast cancer is well known. The differing receptor profiles of
primary breast cancer and nodal metastases have been investigated and found to range between 10-50% depending on the
hormone receptor tested. A study comparing the hormone status of primary breast cancers and the synchronous ipsilateral
involved sentinel lymph node has not been performed in a South African population.

Method: This is a prospective study where two specialist radiologists performed the simultaneous core needle biopsies
of the primary breast cancer and the clinically positive axillary nodes. All receptor status analysis was conducted by one
specialist histopathologist.

Results: Of 141 patients who gave written informed consent for this study, 29 were excluded; 112 patients met the
inclusion criteria. Anonymised demographics of age, clinical stage, HIV status and metastatic screening were recorded.
The simultaneous biopsies and receptor measurements identified 10 patients with discordant receptor status in the positive
axillary lymph nodes. In each case, the receptor profile of the axillary lymphatic metastases was more aggressive than
that of the primary tumour. The luminal A subtype had a significantly greater risk of discordance than other subtypes
(»=0.02).

Conclusion: Core needle biopsy and receptor analysis should be considered on the positive axillary nodes in breast cancer

patients. Adjuvant treatment should be targeted to the receptor profile of the lymph node metastases.
Keywords: breast cancer, node metastases, molecular subtypes, discordance

Introduction

Cancer is a leading cause of death globally, exceeded only
by cardiorespiratory diseases, infections, life style disorders
and trauma.! Ninety per cent of cancer deaths are due to
metastatic spread and global research has intensified in
an effort to identify the molecular characteristics which
programme cancer cells to metastasise, allow them to evade
the immune system, proliferate at distant sites and ultimately
overwhelm the patient.>?

In 2000, Perou used global gene expression profiling to
identify 5 intrinsic subtypes of invasive breast cancer. Each
of these subtypes is unique in incidence, therapeutic response
and survival.* As gene expression profiling is not readily
available in the public sector, immunohistochemical stains
are used as a surrogate to define the molecular subtype of
breast cancer. Measuring the hormonal receptors oestrogen
receptor (ER), progesterone receptor (PR), human epidermal
growth factor receptor 2 (HER2) and the proliferative
marker Ki-67 has become critical to the selection of systemic
therapy. Breast cancer is a heterogeneous disease and one
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tumour may contain multiple clones of cells which differ in
receptor profiles with the more aggressive subtypes most
likely to metastasise. Discordance between the receptor
profile of the primary breast cancer and that of the ipsilateral
lymph node metastases has been reported. Where the
positive axillary lymph nodes exhibit the more aggressive
phenotype, targeting the lymphatic metastases as opposed to
the primary breast cancer may be indicated.>

The following is a report of a prospective study of 141
newly diagnosed and treatment naive patients with breast
cancer and ipsilateral axillary node involvement presenting
to the Charlotte Maxeke Johannesburg Academic Hospital
(CMJAR).

The aim of the study was twofold: first, identification of
discordance, in receptor status using the surrogate St Gallen
molecular subtypes, between the primary breast cancer and
ipsilateral lymph node metastases; second, determination of
the impact that phenotype discordance may have on patient
management.
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Patients and methods

This prospective study was conducted on 141 patients
presenting to the CMJAH Breast Clinic from July 2017
to December 2018. Informed consent for inclusion in the
study was obtained from each patient. Patient data was
anonymised and identifying details known only to the
primary investigator. This data included age, sex, laterality,
routine haematological and serological tests including an
Elisa blood test for HI'V status. A metastatic screen of bones,
liver and lungs was routinely performed.

Four tomosynthesis mammographic views were performed
on each patient using a Hologic Selenia Dimensions full view
digital machine. “C view” digital 2-D mammograms were
generated from tomosynthesis views. The mammograms
were viewed on BARCO 5 mega pixel screens. The
mammograms and ultrasonography were performed in the
mammogram department of the CMJAH and interpreted by
a single team of two diagnostic radiologists, each with over
17 years of experience in breast imaging. Ultrasonography
was performed on a Toshiba Xario 100 machine using an 18
MHz probe.

Core needle biopsies of the primary breast cancer and the
ipsilateral lymph node metastases were obtained under sonar
guidance using either a Pro Mag 14G biopsy needle or a
Super Core 14G biopsy needle provided by Argon Medical
Devices. Both the index breast mass and the involved nodes
were sampled simultaneously and placed immediately
into 10% neutral buffered formalin. The specimens were
processed on the same day undergoing standard overnight
processing using an automated Tissue-TEK VIP according
to the standard operating procedure of the National Health
Laboratory Service laboratory at the CMJAH.

Four micrometer sections were cut off the breast biopsy
and the lymph node. The sections were mounted on a
glass slide and stained with haematoxylin and eosin using
the autostainer, DRS 2000. The pre-treatment of slides
for immunohistochemistry is performed using a DAKO
automated instrument (PT link), with heat induced epitope
retrieval. The following antibodies were used in the
laboratory: Anti-Oestrogen receptor rabbit monoclonal
primary antibody, Clone SP1: pre-diluted from Roche
Diagnostics, USA at high pH; monoclonal mouse anti-
human progesterone receptor Clone PgR 636: 1:250 from
Dako Denmark at high pH; polyclonal rabbit anti-human
c-erbB-2 oncoprotein: Code A0485, 1:500 from Dako
Denmark at low pH; monoclonal anti-human Ki-67 antigen
Clone MIB-1 Code M7240, 1:100 from Dako Denmark at
high pH.

All cases were reviewed by the same specialist
histopathologist and reported on simultaneously.

The presence of invasive cancer was confirmed in
the samples from the breast and lymph node, classified
according to the morphological type and the Nottingham
Grading System used to grade the tumours.® The Allred
score was used in ER and PR measurement.® Fluorescent
In Situ Hybridisation (FISH) was performed when
immunohistochemical analysis of the HER2 receptor
gave an equivocal HER2 result. For HER2 measurement,
tumours scored as 1" on IHC were considered negative and
those scoring 3* as positive. The fraction of proliferating
cells positive for Ki-67 was calculated from a count of at
least 500 cancer cells and expressed as a percentage.!”
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Based on the criteria recommended by the St Gallen
International Expert Consensus Report 2013, receptor
profiles were classified as follows:!!

Luminal A: ER positive or PR positive and HER2 negative
with a Ki-67 of <20%

Luminal B: ER positive or PR positive and HER2 negative
with a Ki-67 of > 20%.

Luminal HER?2 positive: ER positive, HER2 over-expressed
or amplified, with any PR and any Ki-67.

Non-luminal HER2 enriched: ER negative and PR negative
but HER2 positive with any Ki-67.

Triple negative: ER negative, PR negative, HER2 negative.

Statistical analysis

The statistical analysis was performed with STATISTICA
Software Version 13.5. Chi-squared test with Fisher’s
exact test for small numbers < 5 was used to examine the
associations of HIV status, clinical stage, molecular subtypes
and Ki-67% with rate of discordance between the receptor
profiles of primary breast cancer and the metastases. A
p-value of <0.05 between groups was regarded as significant.

Results

From July 2017 to December 2018, 141 patients with newly
diagnosed, treatment naive breast cancer were seen at the
CMJAH Breast Clinic and considered eligible for this
study of the receptor profile of the primary breast cancers
and synchronous ipsilateral lymph node metastases. Of
a total of 141 patients, 29 cases were excluded when the
biopsies yielded insufficient necrotic or benign tissue, and
when the primary was either a non-epithelial malignancy,
a recurrent cancer or it was discovered that the patient had
received neoadjuvant therapy prior to presentation. A total
of 112 patients were entered on this study. Of these, 110
patients had a unilateral primary breast cancer and 2 patients
presented with simultaneous bilateral breast cancer.

The patient demographics, laterality of the primary breast
cancer, clinical staging and HIV status are detailed in Table
1. There were 110 women and 2 men with a mean age of
54 (range 31-81). The tumours were equally distributed
between right and left breasts: two patients had bilateral

Table 1: Patient demographics

Age

54 years (SD+13)

Gender

Male 2
Female 110
Laterality

Right 57
Left 53
Bilateral 2
HIV status

Negative 88
Positive 15
Unknown 9

Clinical stage

1 0
1I 7
111 78
v 27
Total 112



Table 2: Histological subtypes and grade

Histological subtype Breast Nodes
Ductal carcinoma 103 103
Lobular carcinoma 4 4
Other* 5 5
Grade

1 6 5

2 58 60

3 48 47

*Includes mucinous carcinoma, metaplastic carcinoma and carcinoma with
apocrine differentiation.

primary breast cancer. Fifteen patients (13%) were HIV
positive, 88 (79%) negative and 9 unknown. The majority
(79%) had stage III disease, 7 were clinically stage II and
26 had distant disease. The histological subtypes and grade
of the primary tumour and the lymph node metastases are
listed in Table 2.

Table 3 lists the molecular subtypes and the rate of
discordance in each subtype between the breast and lymph
nodes. Forty-one primary breast cancers exhibited a luminal
B profile with an equal number of cases either luminal A (22)
or triple negative (22). The HER2 receptor was positive in
27 of which 11 were luminal B HER2 enriched and 16 non-
luminal HER2 enriched. The highest rate of discordance
(27%) was found in the luminal A subtype.

Table 4 documents the changing receptor profiles in each
of the discordant cases. All nine patients exhibited a more
aggressive molecular subtype in the lymphatic metastases,
with 3 patients expressing HER2 in the lymph nodes and
another 3 patients with triple negative lymphatic metastases.

When the rate of discordance in each of the molecular
subtypes was analysed, discordance was significantly
greater in luminal A compared to luminal B (»p = 0.0019)
and all other molecular subtypes combined (p = 0.0005)
There was, however, no association between discordance

Table 3: Molecular subtypes with percentage discordance

and HIV status (p = 0.28) nor with clinical stage, where no
trend could be observed due to the small number of stage
II and IV cases. This analysis failed to find a statistically
significant association between Ki-67 and molecular
subtype discordance (p = 0.06). Using the Fischer’s exact
test, a significant p-value of 0.02 was found between the
discordance rate in the luminal A subgroup compared to all
the other subtypes (Table 5).

Discussion

In this study, there was discordance between the receptor
profile of the breast cancer and the lymph node metastases in
9% of patients. In each of these, the lymph node metastases
exhibited a more aggressive molecular subtype than the
primary, a phenomenon noted by earlier workers.>”

Various explanations have been offered for this discor-
dance: these include technical difficulties which affect the
accuracy of the assays.!? Commonly, these problems relate
to the type and duration of tissue fixative, the choice of
antibodies and the stains used in the immunohistochemical
techniques as well as lack of FISH for equivocal HER2
receptor measurement. Not only is discordance evident
when laboratory results are compared to those of a central
accreditation service, but results may differ between
histopathologists. This observer difference is most likely to
occur when scoring systems include subjective assessment
of the intensity of immunohistochemical stains such as
the Allred score for ER measurement 9. In addition, when
retrospective receptor studies are undertaken, time delay can
result in discordance between the two sets of results.!?

To eliminate technical variations in receptor profiling the
current study was prospective, and performed over a limited
time frame of 18 months (July 2017 to December 2018). The
biopsies were taken simultaneously by a single team of 2
experienced specialist radiologists and placed immediately
into a standard solution of 10% buffered formalin. The
receptor assays were performed at a single tertiary institution

Breast Lymph node Discordance p-values
Luminal A 22 14 27% 0.0106
Luminal B 41 44 7% 0.50
Luminal HER?2 enriched 11 12 9% 0.50
Triple negative 22 25 14% 0.50
Non-luminal HER2 enriched 16 16 0% _
Table 4: Individual discordant cases showing the change in the molecular subtype
Case number Stage Breast Lymph nodes
14 1 Luminal A — Luminal HER?2 enriched
25 I Luminal A — Luminal B
56 I Luminal A — Luminal HER?2 enriched
63 1 Luminal B — Triple negative
72 I Luminal A - Luminal B
91 v Luminal A — Luminal B
92 1 Non-luminal HER2 enriched — Triple negative
104 1 Triple negative — Non-luminal HER?2 enriched
107 v Luminal A — Luminal B
Rate discordance 10/112 = 9%

Table 5: Comparison of discordant vs concordant cases in different molecular subgroups

Luminal A Luminal B Luminal HER2 Triple negative Non-luminal HER2
Concordant cases 16 40 10 21 16
Discordant cases 6 1 0 1 1
88 SA]S VOL.58 NO.2 JUNE 2020



where the laboratory techniques are accredited annually
by the South African National Accreditation Service. To
eliminate inter observer difference, a single specialist
histopathologist measured the receptors in both biopsies
simultaneously: when the assay of the HER2 receptor gave
equivocal results, FISH was used in all cases to identify true
positivity.

It is, therefore, reasonable to assume that the receptor
assays in the current study represent the St Gallen molecular
subtypes in the primary breast cancer and the ipsilateral
lymph node metastases. None of these newly diagnosed
primary breast cancer patients entered on this study had
received local or systemic treatment: thus the discordant
molecular subtypes in the ipsilateral lymph node metastases
cannot be attributed to clonal selection of breast cancer cells
resistant to previous therapies.'* The discordance observed
in this study is most likely due to tumour heterogeneity
where genetically different cell populations have evolved
within the primary tumour.!* This complex clonal genomic
evolution can result in a change of malignant phenotype and
acquisition of metastatic potential.'?

In this study, 105 patients were diagnosed with advanced
breast cancer. Seven patients presented with early stage 11
disease. This small number of early breast cancer cases did
not allow identification of a significant association between
tumour volume and receptor discordance. Of the patients
with receptor discordance, there were 2 patients (cases 19
and 107 see Table 5) with stage IV disease.

In Table 4, the discordance between the breast cancer and
the metastases exposed additional receptors for systemic
therapy targeted to the nodal metastases: in 3 patients gain
of HER2 receptor mandates trastuzumab therapy which will
extend survival and improve disease control overall.'

The pace of global research to identify malignant metastatic
pathways in the breast cancer cell has quickened. New agents
such as CDK 4/6 inhibitors which block the cell cycle have
been developed.'® In the current study, 18 luminal tumours
evolved in the lymph nodes to more aggressive subtypes
with increased rates of proliferation (Ki-67 > 20%).!° These
lymphatic metastases are likely to have greater potential
for distant spread. It is this proliferation of breast cancer
at distant sites which overwhelms the metabolism of the
individual with fatal results in 30% of early breast cancer
patients.? Addition of new agents to standard chemotherapy
regimens should be considered for these cases.

There was concordance between the molecular subtype of
the primary and the node metastases in 91% patients. In a
similar prospective study comparing the molecular subtypes
in breast cancer with those of nodal metastases, concordance
was 89%.!7 In 11% of patients the molecular subtype in the
lymph node displayed a more aggressive subtype than the
primary breast cancer. The predominant molecular subtype
in this Swedish Study of Breast Cancer patients was luminal
A which, as in the current study, had the greatest rate of
discordance compared to the other subtypes.'” In an older
retrospective study of ER and HER2 receptors using
archived tissue from primary breast cancer and synchronous
node metastases, a similar rate of concordance (83%)
was identified.'® However with quantitative fluorescence,
other workers have shown that a significant number of
patients exhibit discordance in the amount of receptor
protein between primary breast tumour and paired nodal
metastases.!’
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This discordance in the quantity of receptor expression
may offer an explanation for limited responses to targeted
therapies. Whether there is a link between discordance in
quantitative receptor expression and the potential for distant
spread remains uncertain.

Conclusion

In this study of the molecular subtypes in the primary breast
cancers and the positive ipsilateral axillary lymph nodes,
there was discordance in the receptor profiles of 9 patients. In
each case, the molecular subtype in the lymphatic metastasis
was more aggressive than that of the primary tumour: 3
patients gained HER2, another 2 had triple negative lymph
nodes with the final 4 displaying an increase in the rate
of proliferation in the nodes. Analysis of the receptors of
lymph node metastases is strongly recommended: systemic
therapy should target lymphatic metastases to reduce the
risk of distant lymphatic spread.
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