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Abstract

Background and objectives: Breast cancer is the most common cancer among women, with hormone receptors playing a cru-
cial role, not only in cancer cell growth but also as primary targets in breast cancer treatment. This systematic literature review
aimed to summarize the current evidence on estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth
factor receptor 2 (HER?2) discordance rates between primary and recurrent breast cancer. Additionally, it seeks to identify how
discordance affects prognosis, metastasis, and the potential evidence of primary tumor heterogeneity.

Methods: The databases Web of Science, Scopus, MEDLINE, and PubMed were searched for publications of original research
in English from 2013 to 2023. Studies with paired histopathology from primary and recurrent breast cancer that employed
immunohistochemistry and fluorescence in situ hybridization were included. Ten studies were deemed eligible for inclusion.

Results: Concordance between primary and recurrent breast cancer was high for ER (80%), PR (65%), and HER2 (85%). Aver-
age discordance rates were: ER 19%, PR 34%, and HER2 15%, with PR discordance consistently being the highest. Loss of ER
and PR receptors was observed more frequently than gain, while the opposite trend was noted for HER2. Loss of ER and PR
was associated with a worse prognosis. Discordance was also observed in cases of tumor metastasis.

Conclusions: Discordance in receptor expression between primary and recurrent breast cancer was common, highlighting the
importance of re-biopsy in recurrent or metastatic breast cancer, if possible. Patients who lost hormone receptors experienced
worse outcomes, suggesting the development of treatment-resistant tumor clones.

Introduction receptors (ER), progesterone receptors (PR), and human epidermal
growth factor receptor 2 (HER2) on the primary tumor.*S These
hormone receptors are essential for cancer cell growth and serve as
primary targets in breast cancer treatment.’

Hormone receptor (HR) status is predictive of response to
treatment, influencing treatment choices, and is prognostic, with
the hormonal profile affecting the risk of metastasis, recurrence
rates, and survival.® Approximately 70% of patients diagnosed
with breast cancer are hormone receptor-positive (i.e. ER and/or
PR positive), which generally indicates a better prognosis.® HER2
amplification occurs in approximately 20% of breast cancers and
is associated with a poorer prognosis.>® The most aggressive form
of breast cancer, with the poorest prognosis, is triple-negative

The World Health Organization reports that breast cancer is the
most common cancer among women worldwide.! In 2022, it was
estimated that there were 670,000 deaths from breast cancer glob-
ally,! and in 2024, it is estimated that 3,300 Australian women
will succumb to the disease.? Fortunately, advances in preven-
tion, early detection, and treatment have led to a decline in breast
cancer deaths over the past three decades.? Key determinants of
breast cancer treatment protocols include the presence of estrogen
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(negative for ER, PR, and HER2), which occurs in about 15% of
patients.>0

Approximately 25-30% of patients will experience breast can-
cer recurrence during their lifetime.” Recurrent breast cancer is
defined as cancer that reappears after initial treatment, either at the
primary site or as a metastasis. Historically, it was assumed that re-
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current breast cancer would retain the same receptor profile as the
primary tumor. However, a review of the literature has demonstrat-
ed discordance rates for ER (19.3%, 95% confidence interval (CI)
15.8-23.4), PR (30.9%, 95% CI 26.6-35.6), and HER2 (10.3%,
95% CI 7.8-13.6) between primary and recurrent cancers,® indi-
cating that such discordance may worsen survival outcomes.’

To identify receptor discordance, a re-biopsy of the recurrent
cancer is needed to compare its hormone expression with that
of the primary cancer. Some guidelines recommend re-biopsy
for recurrent breast cancer;!%!! however, this is not consistent
across all guidelines, and the decision ultimately falls on the
treating physician.*1%12-14 Biopsies may not be performed for
various reasons, including the historical assumption that the re-
ceptor profiles remain the same, the risks and inconvenience of
the procedure, and the potential impact on the patient’s quality of
life.'>1¢ However, recent literature increasingly questions these
assumptions.® 1517

This systematic literature review (SLR) aimed to examine stud-
ies on receptor expression in primary and recurrent breast cancer
published from 2013 to 2023 and synthesize the current under-
standing of receptor discordance, its impact on prognosis, and
whether primary tumor heterogeneity plays a role in the discord-
ance.

Materials and methods

Inclusion/exclusion criteria

Studies included in this SLR were original research papers, pub-
lished in English between January 2013 and December 2023, com-
paring ER, PR, and HER?2 receptor status in paired biopsies from
primary and recurrent breast cancer. The main outcome measure
was the discordance rate for each receptor, with the primary end-
point being the impact of discordance on prognosis. Studies were
included if they measured receptor expression by immunohisto-
chemistry (IHC) only (for ER and PR determination) or IHC com-
bined with fluorescence in situ hybridization (FISH) for HER2.

Search strategy

Following the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines, Covidence (a software
platform for SLRs) was used to ensure transparency and repro-
ducibility in our review. A comprehensive search of four widely
recognized databases—Web of Science, Scopus, MEDLINE, and
PubMed—was conducted. The search terms used were (“Breast
Cancer” OR “Breast Tumor” OR “Breast Neoplasms” OR “Mam-
mary Carcinoma” OR “Breast Carcinoma”) AND (“Recurrence”
OR “Recurrent” OR “Relapse” OR “Secondary” OR “Metastatic”)
AND (“Discordance” OR “Discrepancy” OR “Change” OR “Con-
version” OR “Switch”) AND (“Primary” OR “Initial” OR “First
Presentation”) AND “Heterogen*”.

The results were imported into Covidence, and duplicate arti-
cles were automatically identified and removed. Two independent
reviewers conducted a rigorous screening process (Fig. 1). In the
initial screening phase, we reviewed the titles and abstracts, ex-
cluding studies (n = 374) that did not align with our research goals,
lacked a full title or abstract, were gray literature (e.g., abstracts
from conference meetings, non-peer-reviewed literature), were re-
view articles, case reports, or were not in English.

The secondary screening phase involved a full-text review,
excluding articles (n = 63) that did not address the research ques-
tion, did not employ paired immunohistochemistry biopsy testing,
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or lacked data suitable for further analysis. Inclusion and exclu-
sion decisions were independently assessed by two authors (AH
and KIM), with disagreements resolved through discussion until
a consensus was reached. A total of 10 articles met the study cri-
teria (Fig. 1).

Results

Study characteristics

A total of 10 studies comparing receptor expression in primary
and recurrent breast cancer were included in this SLR. The ma-
jority of these articles were published in the last three years (n =
7, since 2020),18-2* with the remaining three published in 2018,
2017,%6 and 2014.%7 These studies represent a wide geographical
distribution, including Germany,?"*> the USA,?*?** China,!820-22
Australia,?” the Netherlands,?*2¢ and India (Table 1).1° Most stud-
ies were retrospective cohort studies (n = 8), with only two being
prospectively planned (Table 1).2'22 The included studies had sig-
nificant duration, ranging from four years to 50 years.'*?” Sample
sizes varied significantly, ranging from 20 (for a study of six years’
duration) to 1,173 patients (for a study of nine years’ duration),
indicating a broad spectrum of study scales (Table 1). While most
studies included data from more than 100 patients (n = 6),1820-24
some studies (n = 4) provided results from a smaller number of
patients (20 to 55),'%?5-27 limiting the generalizability of findings
to the broader breast cancer patient population.

The study participants were generally representative of women
diagnosed with breast cancer, with ages ranging from 21 to 82
years. The mean/median age reported in seven studies was approx-
imately 50 years,!8-20:22.2425.27 glioning with typical diagnosis ages
for breast cancer in women.?> However, it is important to note that
these women had experienced recurrences following initial treat-
ment, underscoring age as an independent risk factor for breast
cancer recurrence.”%?? The receptor expression of the primary
breast cancer at diagnosis was provided in all included studies and
was comparable to the reported literature.>® Hormone receptor
expression varied from 28% PR-positive to 92% ER-positive.?6-3
Overall, approximately 60% of the primary breast cancers were
HR-positive at initial diagnosis, comparable to published reports
of approximately 70% of patients having HR-positive cancer at
diagnosis.® HER2 expression averaged at just over 20%, with a
range between 4% and 44%,242¢ aligning with expected rates of
HER2 amplification in breast cancers at diagnosis.>

The most common sites for metastasis (Table 1) were bone, 81921,
222627 Jjyer,18-2022.232627 [yngs, 18-2022.232627 and brain,1922-24.2627
consistent with literature reports on breast cancer metastasis.3%-3!

Methods used for determining receptor status

It has been postulated that receptor discordance may stem from a
genuine biological manifestation of tumor heterogeneity or tech-
nical challenges, such as the inconsistent reproducibility of THC,
techniques.3>3 Therefore, the first consideration in evaluating the
literature was the methods used to determine receptor expression.
To ensure consistency and comparability, this study included lit-
erature that utilized IHC only (for ER and PR determination) or
IHC with FISH in the case of HER2 (Table 2).'8-27 The Royal Col-
lege of Pathologists in Australia recommends including FISH for
equivocal IHC findings for HER2.%3

IHC is widely used by pathologists to detect the presence of
specific antigens or receptors in tissue samples, aiding in cancer
identification and differentiation. In terms of breast tissue, there is
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Fig. 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram illustrating the identification, screening, and selec-
tion of articles included in this systematic literature review. Eligible studies were original research papers that compared estrogen receptor (ER), progester-
one receptor (PR), and human epidermal growth factor receptor 2 (HER2) receptor status in primary and recurrent breast cancer, published between 2013

and 2023, and written in English.

a large range of markers that could be used to identify cancer, to
differentiate benign lesions from carcinoma, or to differentiate be-
tween carcinoma in situ and invasive carcinoma.3® For this review,
HR expression discordance was chosen as HR status is predictive
of treatment and is a good prognostic indicator, influencing metas-
tasis risk, recurrence rates, and survival.® In contrast to IHC, FISH
examines DNA expression related to a specific receptor, such as
HER?2 in breast cancer. In cases where the IHC result for HER2 is
equivocal, FISH can identify patients with HER2-positive tumors
who could benefit from HER2-targeted therapy.?’ Identification of
HER?2 amplification is crucial as it is associated with a poor prog-
nosis and a more aggressive form of breast cancer.3” IHC with
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FISH was used for HER?2 status determination in 8 of the included
studies.'®1922-27 Two studies did not indicate the HER2 threshold
used. 2021

Another important consideration was the threshold used to con-
firm receptor expression, commonly defined as the percentage of
positive cells. The use of a threshold for scoring IHC results by
counting the percentage of positive cells is common and was the
first scoring system used by pathologists.#3° A threshold of at
least 1% positive cells indicates eligibility for hormonal therapy.3
The 2021 St. Gallen International Consensus Guidelines catego-
rize breast cancer based on the percentage of positive cells: re-
sponsive (10%), response uncertain (1-9%), and nonresponsive
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Table 1. Main characteristics of studies included in the systematic literature review

Oncol Adv

. . No. of % Receptor posi- Sites of meta- .
Author Study design Duration patients Age (range) tive at diagnosis _static biopsy Setting
Huetal., Single centre 6 years 130 Median 55  ER: 63%; PR: Liver, lung, China
202318 Retrospective (2014-2019) (24,86) 60%; HER2: 32%  bone, other
analysis
Shanthala et  Prospectively 4 years 51 Median 46  ER: 92%; PR: Lung, liver, India
al., 20231° planned (24, 68) 82%; HER2: 10%  bone, ovaries,
retrospective single- adrenal, cervix,
centre cohort study brain, pleura
Lvetal., Single centre 9 years 1,173 Median 46  ER: 57%; PR: Liver, lymph China
202220 Retrospective (2010-2018) (27-82) 53%; HER2: 30% nodes, chest wall,
analysis lungs, breast,
bone, stomach,
colon, other
Kolberg- Prospectively 30 year 592 Unspecified ER: 66%; PR: Visceral, bone, Germany
Liedtke et planned (1980-2010) 60%; HER2: 16%  lymph node/
al., 2021%* retrospective multi- soft tissues
centre cohort study
Zhao et al., Retrospective single 12 years 426 Mean 45.9  ER: 59%; PR: Bone, lung, liver, China
202122 institutional cohort 50%; HER2:21%  CNS, lymph
nodes, soft tissue
Chenetal., Retrospective single 21 years 390 Unspecified ER: 76% ER; Bone, liver, USA
2020% institution cohort (1998-2019) PR: 55% PR; lung, brain
HER2: 22%
Hulsbergen Retrospective muti- 17 years 219 Mean 51.85 ER: 53%; PR: Brain USA,
etal., 2020%* institutional cohort ~ (2001-2018) (SD 10.61)  36%; HER2: 44% Netherlands
Thangarajah  Retrospective cohort 6 years 20 Mean 56 HR: 50%; Supraclavicular Germany
etal., 201825 (2013-2018) (21,70) HER2: 25%
Szekely et Autopsy study 13 years 25 Unspecified ER: 64%; PR: Lung, bone, Netherlands
al., 201726 (2001-2014) 28%; HER2: 4% liver, adrenal,
CNS, Gynae
organs, other
Cummings et  Retrospective 50 years 55 Median 52  ER: 49%; PR: Lung, bone, Australia

al., 2014%7

longitudinal single

(1957-2007)

58%; HER2: 23%

liver, adrenal,

centre cohort study
of autopsies

CNS, Gynae
organs, other

CNS, central nervous system; ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; PR, progesterone receptor; SD, standard deviation.

(0%).12 Four studies used a 1% threshold for positive ER or PR re-
ceptor expression,!$1923.26 while three studies used a 10% thresh-
o0ld.??2425 The remaining three studies did not report the threshold
used. 202127

The final distinction was whether the researchers determined
their own receptor expression results or used pathology department
reports. Most of the included studies (n = 6) examined pathology
database slides or biopsy samples independently,8:19-22:23.26.27 min-
imizing inter-observer variability and strengthening the findings.
Four studies based their analysis on pathology reports produced at
the time of clinical diagnosis.?*21,2425

Results relating to receptor discordance

The primary purpose of this SLR was to examine ER, PR, and
HER?2 receptor expression in primary and recurrent breast cancer
tissue. Table 3 provides an overview of receptor concordance, dis-
cordance, gain, and loss across the 10 included studies published
between January 2013 and December 2023.18-27 Receptor con-
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cordance refers to unchanged receptor status between primary and
recurrent breast cancer. Receptor discordance indicates a change
in receptor status between primary and recurrent breast cancer.
Receptor gain occurs when a receptor that was not present in the
primary tumor is detected in the recurrent tumor, while receptor
loss refers to when a receptor that was present in the primary tumor
is no longer detected in the recurrent tumor.

ER concordance was reported in eight out of the 10 studies (Ta-
ble 3).18-20.22-2527 I one study,?! ER and PR were reported to-
gether as hormone receptors. On average, across the eight studies,
ER concordance was reported to be 80.69% (discordance 19.31%).
This is consistent with previously reported ER discordance rates.?
ER concordance ranged from 44.44% to 86.90%.'%2" Hu et al.'8
reported a concordance of 44.44%, meaning that 44.44% of pa-
tients (or n = 58) of the 130 included patients had similar levels
of ER expression in their primary and recurrent breast cancer. ER
gain was reported in six out of 10 studies,'8-2022-24 with an aver-
age ER gain of 7.19%, ranging from 1.85% to 29.17%.!82* ER loss
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Table 2. Methods used to determine receptor expression in the included studies

R Threshold Threshold Method of

Author Cancer receptor determination method for HR +ve for HER2 determination
Huetal., Information of pathology records and patients’ record followed by >1% IHC IHCFISH# Independent
202318 paired slides review - statuses were determined using IHC +/- FISH analysis
Shanthala et Pathology database of specimens and patients’ medical >1% IHC IHCFISH# Independent
al., 2023%° records followed by paired slides review using IHC +/- analysis

FISH according to ASCO/CAP 2013/2018 guidelines
Lv et al., 2022%°  Pathology reports of patients - methodology unspecified Unspecified Unspecified Patient pathology

report

Kolberg-Liedtke Information of pathology records and patients’ Unspecified Unspecified Patient pathology
etal., 2021%* record - statuses were determined using IHC report
Zhaoetal., Information of pathology records and patients’ record followed by >10% IHC IHCFISH# Independent
202122 paired slides review - statuses were determined using IHC +/- FISH analysis
Chenetal., Pathology database of specimens followed by paired slides review >1% IHC IHC£FISH# Independent
2020% using IHC +/- FISH according to ASCO/CAP 2013/2018 guidelines analysis
Hulsbergen et Information of pathology records and patients’ >10% IHC IHC£FISH# Patient pathology
al., 2020 record - statuses determine using IHC +/- FISH report
Thangarajah Information of pathology records and patients’ record >10% IHC IHC£FISH# Patient pathology
etal., 2018% - statuses were determined using IHC +/- FISH report
Szekely et Pathology database of specimens and patients’ medical >1% IHC IHC£FISH# Independent
al., 201726 records followed by available specimen slides and analysis

autopsy extraction of tissue samples using IHC +/-

FISH according to ASCO/CAP 2013 guidelines
Cummings et Review of pathology and autopsy database Any level IHCFISH# Independent
al., 2014%7 of specimens using IHC +/- FISH of IHC analysis

#For human epidermal growth factor receptor 2 (HER2) determination, immunohistochemistry (IHC) was performed first, with a HER2 score of 0-1+ indicating negative (-ve), 2+ as
equivocal, and 3+ as positive (+ve). Fluorescence in situ hybridization (FISH) was used for confirmation when HER2 IHC results were equivocal. ASCO, American Society of Clinical

Oncology; CAP, College of American Pathologists; HR, hormone receptor;

was reported in seven out of 10 studies,!8-2022.24.26 \ith an average
ER loss of 14.2%, ranging from 10.6% to 62.5%.2%26 These find-
ings indicate dynamic changes in ER status over time in primary
and recurrent breast cancer.

Similarly, PR concordance was reported in 8 out of the 10 stud-
ies (Table 3).1%2%-2227 On average, PR concordance was 65.51%,
with discordance of 34.39%, aligning with previously reported
rates.® PR concordance ranged from 31.37% to 74.76%.1824 This
was again similar to the PR discordance of 30.9% reported previ-
ously.® PR gain was reported in six out of 10 studies,'8-20-22-24 yith
an average PR gain of 9.54%, ranging from 2.86% to 33.33%.18:24
PR loss was reported in seven out of 10 studies,!8-20-22-2426 yith
an average PR loss of 25.61%, ranging from 22.1% to 90.91%.20-26
These findings also indicate dynamic changes in PR status over
time in primary and recurrent breast cancer.

Compared to ER and PR, HER2 concordance shows the least
variation between primary and recurrent breast cancer (Table 3).
A previous meta-analysis reported a discordance rate of 10.3% for
HER2 between primary and recurrent breast cancer.® HER2 con-
cordance was recorded in nine out of the 10 included studies. 82527
On average, HER2 concordance was 84.97% (discordance 15.04),
although HER2 concordance ranged from 70% to 96.4%.25%7
HER2 gain was reported in seven out of 10 studies,'®2* with an
average HER2 gain of 9.59%, ranging from 1.96% to 14.9%.1%2!
HER2 loss was reported in eight out of 10 studies,'®2* with an
average HER?2 loss of 5.97%, ranging from 2.49% to 50.0%.242°
These findings indicate some dynamic changes in HER2 status
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over time. Due to the lack of data, no correlations between HR loss
and HER?2 receptor gain could be determined, but this remains an
important area for future research.

Impact of hormone receptor loss on prognosis or metastasis

A measure of prognosis was reported in seven of the 10 included
studies, although it was measured in various ways (Table 4).18:19:21-
2426.27 Three studies utilized Disease-Free Survival as a measure
of prognosis,'$2%23 which is the time between initial diagnosis
and recurrence. Three studies utilized Post-Recurrence Survival,
or survival time from recurrence to death,21-22-24 and three studies
utilized Overall Survival, which accounts for the time from initial
diagnosis to death.?2-23.27

All seven included studies that reported on prognosis observed
a poorer prognosis associated with receptor loss.!81%21-2427 Two
studies also noted that patients with receptor gain had a better
prognosis with treatment.?>2* The impact of receptor loss in recur-
rent breast cancer on prognosis is important, as the included stud-
ies showed a higher degree of HR (ER and PR) loss compared to
receptor gain (see the average scores at the bottom of Table 3; ER
14% loss, 7% gain; PR 26% loss, 9% gain).?-23 Two studies sug-
gested that adjuvant endocrine treatment for primary cancer was
likely associated with the loss of PR and ER in recurrent breast
cancer.?’?2 Similar to antimicrobial resistance, receptor discord-
ance may be due to tumor heterogeneity in primary cancer, where
some cells are successfully treated while others are resistant and
seed recurrences.
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The literature suggests that ER and PR expression is not only
discordant during breast cancer recurrence (following diagnosis
and subsequent treatment) but also unstable during the metastatic
process.**~*3 Shanthala and associates observed that PR loss may
indicate a shift toward a more aggressive phenotype.'® Zhao et al.?
reported higher ER discordance in distant metastasis compared to
local metastasis. Receptor discordance has also been noted in axil-
lary lymph node metastases, identified during primary tumor bi-
opsies and when assessing patients with multiple primary breast
tumors. 4?4446 Chen et al.'® also observed discordance within the
same organ and reported discordance between two different meta-
static sites. Szekely found greater discordance of primary and re-
current tumors than between two separate recurrent tumor sites.2¢
The hypothesis is that HR receptor loss leads to a shift toward a
more aggressive phenotype, which is more likely to metastasize, is
associated with tumor recurrence, and is less responsive to treat-
ment, leading to poorer prognosis (Fig. 2).32

Discussion

This systematic review of the literature provides evidence for re-
ceptor discordance between primary and recurrent breast cancer.
This review adds to the existing evidence refuting the assumption
that primary and recurrent breast cancer cells have uniform recep-
tor profiles.!®47% The current study identified discordance rates
comparable to those in a previous meta-analysis,® for ER (19.3%
vs 19.3%) and PR (34.9% vs 30.9%), but higher HER2 discord-
ance (15.04% vs 10.3%). The precise cause of receptor discrep-
ancy between primary and recurrent breast cancer remains unclear.
Possible mechanisms include tumor heterogeneity, bio-evolution
of the tumor, drug resistance, and differences in sampling/assay
techniques.'!30-54 Very little has been explored in the literature to
date on tumor heterogeneity as the mechanism of receptor discord-
ance. Tumor heterogeneity, the concept that not all cells in a tumor
are identical, may be the cause of the observed variability in the
expression of ER, PR, and HER2.16:55:56

At its crudest level, the treatment of breast cancer assumes uni-
formity within the tumor. However, tumor heterogeneity has been
observed both between different tumor lesions in the same patient
(inter-tumoral heterogeneity) and within a single lesion (intra-tu-
moral heterogeneity).!82%:27:56 Tumor heterogeneity could lead to
reduced treatment response, potentially affecting patient manage-
ment and prognosis.5” While it adds complexity to treatment deci-
sions, recognizing tumor heterogeneity is essential for personal-
izing treatment strategies. Two studies in the current review noted
that primary cancer adjuvant endocrine treatment was associated
with a loss of PR and ER in recurrent breast cancer.2’-*? This may
result from inherent heterogeneity within the primary tumor itself.
This heterogeneity could manifest in two ways: adaptive evolu-
tion, where tumor cells develop resistance to treatments and evolve
over time, resulting in receptor status changes; and selective rep-
lication, where a subpopulation of cells lacking certain receptors,
such as ER and PR, survive treatment and continue to replicate,
contributing to overall heterogeneity and receptor discordance in
recurrent tumors.

Understanding tumor heterogeneity is crucial for comprehend-
ing disease progression and treatment outcomes, and it necessi-
tates further research. Biopsies of recurrent cancer can offer in-
sights into disease behavior, treatment resistance, and tumor cell
evolution, potentially leading to improved targeting of treatments
and better patient outcomes. However, whether metastatic tumors
should be biopsied remains debated, despite numerous publica-
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Table 4. Impact of receptor discordance on prognosis and metastasis
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Disease Over- Post . . Reported
Author free all sur- recurrence Other HR mfluenc.es L3 |nflue.nce discordance
. . . on prognosis on prognosis . .
survival vival survival in metastasis
Hu et al., 20238 X Ki67 +ve receptor status Trend (not significant)
marker had better prognosis for HER2 expression
than those with -ve or HER2 gain -
receptor status prolonged survival
Shanthala et Correla- ER loss more frequently No comment Yes
al., 2023%° tion with  associated with
staging of worse prognosis
cancer
Kolberg-Liedtke X +ve receptor status HER?2 loss was
etal., 20212 had better prognosis associated with poorer
than those with -ve post recurrence
receptor status survival compared to
concordant HER2
Zhao et al., 2021%> X X X +ve receptor status Prognosis related Yes
had better prognosis to treatment not
than those with -ve HER2 expression
receptor status
Chenetal., 2020%3 X X +ve receptor status Trend (not significant)  Yes
- better prognosis for HER2 gain -
than those with -ve prolonged survival
receptor status
Hulsbergen et X ER loss was identified No comment
al., 2020% with worse prognosis
Szekely et al., 2017%¢ Yes
Cummings et X +ve receptor status No comment

al., 2014%7

had better prognosis
than those with -ve
receptor status

ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; HR, hormone receptor.

tions and some updated guidelines recommending it.*!%-14 All of
the studies included in this SLR recommended re-biopsy of meta-
static lesions if possible.!8-27

The available research on the clinical significance of primary
and recurrent tumor profiles is variable, with limited prospective
data to guide clinical practice. Understanding the impact of ER,

Fig. 2. Breast cancer receptor status and its impact on therapy, metasta-
sis, and prognosis. HER2, human epidermal growth factor receptor 2; HR,
hormone receptor.
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PR, and HER2 conversion on treatment schedules and breast can-
cer patient survival remains incomplete. The available data are
limited, as is the optimal time for retesting tumor biology. In this
context, clinical judgment remains crucial for guiding a reassess-
ment of tissue biology. The decision to re-biopsy is multifacto-
rial, involving considerations of patient impact (e.g., safe biopsy
locations, acceptance of repeat biopsies, pain/discomfort, and
treatment planning) versus the benefits of confirming receptor ex-
pression and making appropriate treatment choices. In the future,
non-invasive diagnostics (liquid biopsies) could identify tumor
cell markers, enhance clinical decision-making, and increase con-
fidence in treatment choices for tumor recurrences, as well as be-
ing valuable aids for future research in this field.58

Agreement on study design or techniques is vital for ensuring
the reliability and validity of results, allowing the field to progress.
Collection of consistent demographic data, including treatments
undertaken, age at diagnosis of primary and recurrent breast can-
cer, and patient menopausal status, would facilitate comparisons
between studies. The retrospective nature of many of the included
studies likely limited data availability, preventing comparisons be-
tween receptor discordance and treatments undertaken. Unravel-
ling the complexity of tumor heterogeneity will likely involve a
mix of methodologies, such as longitudinal studies, randomized
controlled trials, and molecular profiling techniques. More retro-
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spective studies could help identify patients most likely to benefit
from certain treatments or at higher risk of recurrence. Focusing
on these considerations would enhance our understanding of breast
cancer, improve clinical practices, and revolutionize breast cancer
research and clinical trial design, leading to more effective, per-
sonalized treatment strategies.

Conclusions

Our study aimed to enhance the understanding of receptor dis-
cordance, its prognostic implications, and the evidence suggest-
ing tumor heterogeneity in breast cancer. The discordance rates
observed between primary tumors and metastatic sites were con-
sistent with the loss of hormone receptor expression, suggesting
the emergence of resistant tumor clones. Authors of the included
studies found that patients with a loss of ER and PR had a worse
prognosis, while those with receptor gain responded well to treat-
ment changes, leading to a better prognosis. Our study highlights
the need for further research to fully comprehend the implications
of tumor heterogeneity and receptor discordance. A deeper under-
standing of these factors could significantly impact the treatment
and prognosis of breast cancer patients.
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