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Summary

Purpose: It is well-known that tumor phenotype may
change during the progression of breast cancer (BC). The
purpose in this study was to compare the discordance in
estrogen receptor (ER), progesterone receptor (PgR) and hu-
man epidermal growth factor receptor 2 (HER2) between
primary and recurrent/metastatic lesions (RML) and also
to evaluate the prognostic significance of change in tumor
phenotype on survival in patients with metastatic BC.
Methods: The medical records of 6638 patients with BC
from two breast centers treated between 1992 and 2015
were retrospectively analyzed. Of the 6638 patients, 549
cases in whom recurrence was histologically proven by bi-
opsy or by surgical resection were enrolled into this study.
Results: Our presentation 13.5% of the patients had meta-
static disease. Biopsy on recurrence was obtained from dis-
tant metastasis sites in 250 (63.6%) patients or from locore-
gional soft tissues/lymph-nodes in 143 (36.4%). Receptor dis-
cordance in ER, PgR and HER2 expressions between primary
and RML were 27.2% (p=0.32), 38.6% (p<0.001) and 14.4%
(p=0.007), respectively. Subsequent gain of ER and PgR

Introduction

BC is the most common cancer in women and
second most leading cause of cancer-related deaths
worldwide. Despite efficient treatment strategies,
approximately 20-30% of the patients with early BC
will develop recurrences [1]. The choice of hormone

showed significantly higher overall survival (OS) and post-re-
currence survival (PRS) compared to the corresponding con-
cordant-negative patients (119 vs 57 months, p=0.001 and
56 vs 31 months, p=0.03 for ER, 148 vs 58 months, p=0.003
and 64 vs 31 months, p=0.01 for PgR, respectively), hormone
receptor (HR) loss was associated with worse OS. Similarly,
HER2-loss cases experienced poorer PRS and OS outcomes,
compared with those having stable HER2 expression (median
26 vs 60 months, p=0.009 for PRS and median 60 vs 111
months, p=0.006 for OS, respectively).

Conclusion: This study confirmed the receptor discordance
in ER/PgR and HER?2 receptor expressions between prima-
ry and RML in patients with metastatic BC. As the loss of
receptor expression is the most responsible factor for the
discordance, treatments of recurrent/metastatic tumors
should be individualized on the basis of molecular and ge-
nomic propetties.

Key words: breast cancer, discordance, HER-2, hormone
receptor, metastatic, primary

or HER2 targeted therapy in BC depends on the
positivity of ER, PgR or HER2 overexpression [1-3].
Such HR and HER?2 status is not only important in
determining the response to specific therapies but
also helps in providing prognostic information.
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Metastatic relapse in BC is usually diagnosed
using biological, radiological and clinical findings.
In most cases, a new histological confirmation of
metastatic relapse is not required, and biological
properties of the primary tumor define the treat-
ment planning. The discordance rates regarding
the positivity of HR [4-24] (range: 6.4-54%) and
overexpression of HER2 [4-6, 8-10, 14, 15, 17-19,
21-29] (range: 0-33%) between primary and meta-
static lesions in BC have been debated for over 30
years without any established consensus. It has
been estimated that the repeated biopsies in cases
of newly formed metastatic lesions may lead to a
change in the treatment decision in 12.1- 20.0% of
the cases [4, 8, 19, 30, 31]. Therefore, it is highly
important to know the frequency of receptor dis-
cordance between primary and RML, which has a
direct influence in decision-making for determin-
ing the optimal treatment. Currently, tissue con-
firmation of recurrent BC lesions is recommended
in international guidelines [32,33].

This retrospective, two large-centered study
aimed to compare the rate of receptor discordance
for ER, PgR and HER2 between primary and RML,
and also to evaluate the prognostic impact of the
change in tumor phenotype.

Methods

The medical records of 6638 patients with BC from
two large centers treated between 1992 and 2015 were
retrospectively analyzed. Of the 6638 patients, 549 in
whom recurrence or progression were histologically
proven by biopsy or by surgical resection were enrolled
into this study. Exclusion criteria were as follows: male
BC patients (n=0), patients with bilateral BC (n=35),
presence of a second non-breast primary tumor (n=15),
ductal carcinoma in situ (n=3), unknown receptor sta-

tus for the primary or metastatic lesions (n= 82), and
patients who underwent fine-needle aspiration biopsy
(n=15). The remaining 393 patients were evaluated in
terms of demographic characteristics, tumor location,
TNM stage, histopathological characteristics, sites of
systemic metastasis, receptor discordance, date of me-
tastasis, treatments in adjuvant and advanced setting
and site of biopsy.

Recurrent and/or metastatic lesion was defined
as any local/regional recurrence or distant metastasis.
Tissue samples were in general obtained through im-
age-guided core biopsy. Tumor samples provided by
other methods including therapeutic metastasectomy
or local excision were also examined. Immunohisto-
chemical (IHC) analysis of tissues was performed by
using standard techniques and reported by patholo-
gists, as in routine clinical care. Different antibodies
and THC kits were used in different time periods, but all
were standardized and optimized during their use. All
patients who gained a new tumor phenotype in RML
were treated with targeted-agent therapy according to
the new receptor pattern.

ER and PgR nuclear staining with = 1% was accept-
ed as ER and/or PgR-positive by IHC evaluation in all
biopsy specimens. The evaluation of HER2 status was
performed by using the standard scoring system of O to
3+, according to the membrane staining [34]. Tumors
scoring 2+ in IHC were analyzed by fluorescence in
situ hybridization (FISH). Tumors were considered as
HER2-positive in cases of either IHC 3+ score or FISH
amplified, and were considered as negative in case of
either IHC O and 1+ score or non-FISH amplified. ITHC
subtypes were classified as luminal-like (ER+ and/
or PgR+, and HER2-), luminal/HER2-like (ER+ and/or
PgR+, and HER2+), HER2-like (ER-, PgR-, and HER2+),
or triple negative (TN) (ER-, PgR-, and HER2-). The final
status of the patients was determined by adult deaths
notification in the hospital recording system or accord-
ing to their final follow-update.

Table 1. Biopsy sites of RML and distribution of HR and HER2 discordance according to biopsy sites

Biopsy sites Change in HR status Total Change in HER-2 status Total
Discordant Concordant Discordant Concordant
Locoregional disease (n=79) 17 61 78 7 65 72
Lymphadenopathy (n=76) 20 54 74 9 59 68
Liver (n=70) 13 56 69 14 53 67
Lung (n=57) 16 40 56 7 37 44
Bone (n=40) 8 32 40 4 29 33
Brain (n=29) 4 24 28 2 27 29
Skin (n=22) 8 13 21 5 14 19
Ovary (n=15) 3 12 15 2 10 12
Other* (n=5) 1 4 5 0 3 3
Total (n=393) 90 296 386 50 297 347

HR: hormone receptors, RML: recurrent/metastatic lesions
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*Four gastric, one bladder metastasis
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Table 2. Patients and tumor characteristics at primary diagnosis and recurrence

Characteristics n %
Patients with primary and corresponding recurrent breast cancer samples 393 100
Median age at diagnosis, years (range) 45.7 (20-92)
Menopausal status

Premenopausal 252 64.1

Postmenopausal 141 35.9
Clinical stage at diagnosis

I 39 9.9

II 124 31.6

II1 157 39.9

v 53 135

Unknown (non-metastatic) 20 51
Nodal status

Positive 267 67.9

Negative 110 28.0

Unknown 16 4.1
Grade

I 30 7.6

II 146 37.2

II1 155 39.4

Unknown 62 15.8
Primary tumor histology

Invasive ductal 324 824

Invasive lobular 24 6.1

Mix 29 74

Other 16 4.1
Type of tumor resection

Modified radical mastectomy 301 76.6

Breast conserving surgery 75 19.1

No 17 43
Biopsy sites of RML

Locoregional disease 143 36.4

Distant metastasis 250 63.6
ER status of the primary tumor

Positive 250 63.6

Negative 141 35.9

Unknown 2 0.5
PgR status of the primary tumor

Positive 260 66.2

Negative 129 32.8

Unknown 4 1.0
HER-2 status of the primary tumor

Positive 75 19.1

Negative 297 75.6

Unknown 21 53
ER status of the RML

Positive 238 60.6

Negative 150 38.2

Unknown 5 1.3
PgR status of the RML

Positive 189 48.1

Negative 196 49.9

Unknown 8 2.0
HER-2 status of the RML

Positive 98 249

Negative 266 67.7

Unknown 29 74
Radiotherapy

Adjuvant 246 62.6

Palliative 16 41

No 131 33.3
Hormonal therapy

Adjuvant 231 58.8

Palliative 90 229

No 72 183
Transtuzumab

Adjuvant 41 104

Palliative 66 16.8

No 286 72.8

ER: estrogen receptor, PgR: progesterone receptor, RML: recurrent / metastatic lesions
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Statistics

Statistical Package for Social Sciences software,
version 18.0 for Windows (SPSS, Inc, Chicago, IL, USA)
was used for all statistical analyses. P values less than
0.05 were considered as statistically significant. For
descriptive analysis, categorical variables were de-
fined as frequency and distributions with percentages,
and quantitative variables were presented as median,
minimum and maximum values. Statistical differences
between groups were determined by using chi-square
test. The prevalence of ER, PgR and HER2 immunore-
active cells in primary tumors and RML was compared
by using McNemar'’s test.

Survival analysis was performed according to Ka-
plan-Meier method. Log-rank statistics was used to
compare the subgroups. OS was defined as the time be-
tween the date of diagnosis and the date of death or the
date of last follow-up of the patient. DFS was defined
as the time from the date of BC diagnosis to the date of
first loco-regional or distant recurrence. PRS was calcu-
lated from the date of relapse to the date of death or to
the date of last follow up.

Results

The median age of the patients at diagnosis
was 45.7 years (range: 20-92). In 13.5% of the pa-
tients (n=53) there was metastatic disease at pre-
sentation. Of these 53 patients, 10 underwent a
synchronous biopsy of both primary and meta-

static lesions. When analyzing the whole popu-
lation (n=393) according to their recurrences and
biopsy sites, 250 (63.6%) biopsies were obtained
from distant metastases and 143 (36.4%) from
locoregional recurrences (soft tissues or lymph
nodes). Of the latter 143 patients, 52 had synchro-
nous local as well as distant metastasis, however
the biopsy was taken from the local recurrence
site since such an approach was regarded as less
invasive (Table 1).

The patient characteristics included in the
study and the receptor status of the primary and
RML are displayed in Table 2. ER, PgR and HER2
expressions in both primary and RML were deter-
mined in 386, 381 and 347 patients, respectively.
Expression rates of ER, PgR and HER2 for primary
vs RML were 63.9 vs 61.3, 66.8 vs 49.1% and 20.2
vs 26.9%, respectively (McNemar’s test, p=0.32,
p<0.001 and p=0.007, respectively).

The discordance rates of single-receptor mea-
surements are summarized in Table 3. Discor-
dance in ER, PgR and HER2 was present in 105
(27.2%), 147 (38.6%) and 50 (14.4%) patients,
respectively. While the number of patients with
gain of ER expression was observed to be more
than those showing loss of ER (33.8 vs 23.5%), the
gain of PgR was detected to be much less than
loss of PgR (31.2 vs 42.2%).

In clinical practice, ER and/or PgR positivity

Table 3. Changes in tumor phenotype, HER2, ER, PgR and HR between the primary tumor and the recurrence

Tumor phenotypes Locoregional Distant All patients p value
recurrence metastasis
n (%) n (%) n (%)
Tumor phenotype
Concordant 85 (66.4) 139 (65.3) 224/341 (65.7) 0.82
Discordant 43 (33.0) 74 (34.7) 117/341 (34.3)
Triple-negative recurrent tumor 17 (13.3) 22 (10.3) 39/117 (33.3)
HER?2 status
Concordant 114 (88.4) 183 (83.9) 297/347 (85.6) 0.25
Discordant 15 (11.6) 35 (16.1) 50/347 (14.4)
Loss 5(18.5) 10 (21.3) 15/74 (20.3) 0.77
Gain 10 (9.8) 25 (14.6) 35/273 (12.8) 0.25
ER status
Concordant 106 (75.2) 175 (71.4) 281/386 (72.8) 042
Discordant 35 (24.8) 70 (28.6) 105/386 (27.2)
Loss 19 (24.7) 39 (22.9) 58/247 (23.5) 0.76
Gain 16 (25.0) 31 (41.3) 47/139 (33.8) 0.04
PgR status
Concordant 93 (66.4) 141 (58.5) 234/381 (61.4) 0.12
Discordant 47 (33.6) 100 (41.5) 147/381 (38.6)
Loss 34 (39.1) 74 (43.8) 108/256 (42.2) 047
Gain 13 (24.5) 26 (36.1) 39/125 (31.2) 0.16
HR status
Concordant 105 (74.5) 191 (78.0) 296/386 (76.7) 043
Discordant 36 (25.5) 54 (22.0) 90/386 (23.3)
Loss 21 (21.9) 33 (17.0) 54/290 (18.6) 0.31
Gain 15 (33.3) 21 (41.2) 36/96 (37.5) 042

ER: estrogen receptor, PgR: progesterone receptor, HR: hormone receptors
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Table 4. Discordance in subtypes between primary tumor and RML

Subtypes Recurrent lesion (%)
Luminal-like  Luminal/HER2-like HER2-like Triple negative Discordance rate
n (%) n (%) n (%) n (%) n (%)
Luminal-like 152 (71.4) 23 (10.8) 5(2.3) 33 (15.5) 61/213 (28.6)
Luminal/HER2-like 8 (18.6) 23 (53.5) 10 (23.3) 2(4.7) 20/43 (46.5)
HER2-like 0 5(17.9) 19 (67.9) 4 (14.3) 9/28 (32.1)
Triple negative 20 (35.1) 3 (5.3) 4(7.0) 30 (52.6) 27/57 (47.3)
Total 180 54 38 69 117/341 (34.3)
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Figure 1. Survival by ER-receptor discordance and concordance: (A) overall survival; (B) post-recurrence survival.

is generally used in the decision-making of hor-
monal treatment. On the basis of these findings,
we also assessed the receptor changes in hor-
mone-positive cases. Among 386 patients with
known hormone receptor status, 90 (23.3%) ex-
hibited a receptor discordance (McNemar’s test,
p=0.07). Of the 90 patients, 16 (17.7%) showed
only ER, 21 (23.3%) only PgR, and 53 (58.8%) both
ER and PgR discordance. The change in hormon-
al status from negative to positive was observed
rather commonly (37.5% vs 18.6%).

Thirty-one (88.5%) of 35 patients who gained
HER?2 positivity received targeted therapy in re-
currence. Considering the discordant results in HR
and HER2 expression between primary and cor-
responding RML, according to metastatic sites as
locoregional or distant, no statistical significance
was found between the groups. The gain of ER was
more common in distant metastatic sites (Table 3).

At a median follow up time of 74.8 months
(range: 3.8-358.4), 54.2 % of patients (n=213) have
died. The median time from diagnosis to recur-

rence biopsy was 39.9 months (range 0.5-321).
Median OS, DFS and PRS durations for the whole
population were 105 months (95% CI 90.1-120.0),
39.4 months (95% CI 34.9-43.9) and 42.2 months
(95% CI 35.5-49.0), respectively.

Discordance in tumor phenotype

Patients were categorized into 4 subgroups as
luminal-like (HR-positive/HER2-negative), HER2/
luminal-like (HR positive/HER2 positive), HER2-
like (HR negative/HER2 positive) and triple neg-
ative (TN) (HR-negative/HER2-negative), accord-
ing to the HER2 and HR expression. Among 341
patients, 117 (34%) presented with a change in
tumor phenotype during progression. The highest
rate of discordance was noticed in TN and lumi-
nal/HER2-like group (Table 4).

Prognostic impact of single-receptor discordance

When comparing the ER-discordant cases
with ER-concordant ones, there was no distinctive
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Table 5. Evaluation of OS and PRS according to tumor phenotype, HER2, ER, PgR and HR between locoregional
and distant metastatic sites

Locoregional recurrence Distant metastasis All patients
(n=92) (n=301) (n=393)
0Ss* PRS* 0S* PRS* 0S* PRS*
Tumor phenotype
Concordant NR NR 83 36 104 43
Discordant 176 89 85 27 98 40
HER?2 status
Concordant NR NR 84 36 103 41
Discordant 176 89 72 26 104 40
HER2 Loss 60 37 54, 19 60 26
HER?2 Positive 88 55 111 60 111 60
p=0.009 p=0.06 p=0.009
HER2 Gain 176 89 104 32 119 45
HER2 Negative NR NR 83.6 33.6 104 40
ER status
Concordant 251 89 89 40 105 42
Discordant 176 73 91 32 105 38
ER Loss 104 68 65 22 75 26
ER Positive 251 89 104 42 143 45
p=0.001 p=0.07 p=0.001 p=0.008 p<0.001 p=0.01
ER Gain 242 141 115 43 119 56
ER Negative 88 43 53 24 57 31
p=0.05 p=0.08 p=0.001 p=0.06 p=0.001 p=0.03
PgR status
Concordant 176 73 75 36 114 42
Discordant 242 89 99 38 104 42
PR Loss 89 251 90 32 94 36
PR Positive NR NR 115 42 143 48
p=0.01 p=0.08 p=0.003 p=0.04
PR Gain 141 242 119 59 148 64
PR Negative 68 133 53 25 58 31
p=0.002 p=0.01 p=0.003 p=0.01
HR status
Concordant 251 89 98 40 112 42
Discordant 242 141 76 25 91 36

ER: estrogen receptor, PgR: progesterone receptor, HR: hormone receptors, PRS: post-recurrence survival, OS: overall survival, NR:
not reached *Months

Overall survival (probability)
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Figure 2. Survival by PR-receptor discordance and concordance: (A) overall survival; (B) post-recurrence sur-
vival.
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Figure 3. Survival by HER2-loss: (A) post-recurrence survival; (B) overall survival.

difference in OS between the groups (for median
0S, 105 vs 105 months, p=0.67; for median PRS, 38
vs 42 months, p=0.53). Median OS was 75 months
for the patients with ER-loss and 143 months for
the respective concordant ER-positive groups
(p<0.001), indicating a significant difference in
terms of PRS (26 vs 45 months, p=0.01). On the
other hand, patients with gain of ER had favorable
survival outcomes in OS and PRS, as compared
with respective ER-negative concordant patients
(median OS 119 vs 57 months, p=0.001 and me-
dian PRS 56 vs 31 months, p=0.03) (Figure 1 and
Table 5).

Comparing the PgR discordant cases with the
respective concordant ones, no significant differ-
ence was observed in OS and PRS (median OS 104
vs 114 months, p=0.77 and median PRS 42 vs 42
months, p=0.85). While PgR-loss cases had poorer
OS and PRS durations compared to PgR-positive
concordant cases (median OS 94 vs 143 months,
p=0.003 and median PRS 36 vs 48 months, p=0.04),
patients with gain of PgR showed better survival
outcomes, as compared with PgR-negative concor-
dant cases (median OS 148 vs 58 months, p=0.003
and median PRS 64 vs 31 months, p=0.01) (Figure
2 and Table 5). This significant survival difference
was evident in distant metastasis sites.

In the comparison of HR discordant cases
with HR concordant ones, PRS and OS did not
differ between the groups (p=0.20 and p=0.12, re-
spectively). HR-loss cases had poorer OS and PRS
durations compared to those with the respective

HR-positive concordant cases. (median OS 65 vs
120 months, p<0.001 and median PRS 23 vs 44
months, p=0.001). By contrast, patients with gain
of HR had better OS (median 207 vs 58 months,
p=0.01) and a trend toward higher PRS (median
59 vs 35 months, p=0.09), as compared with the
respective HR-negative concordant cases.

No significant difference in OS and PRS was
observed according to the overall HER2 discor-
dance (p=0.45 for OS and p=0.40 for PRS). HER2-
loss cases experienced poorer PRS (median 26 vs
60 months, p=0.009) and a trend toward decreased
OS (median 60 vs 111 months, p=0.06), compared
to the respective HER2-positive concordant cases
(Figure 3 and Table 5). However, when stratify-
ing the HER2-loss cases according to the meta-
static sites as local regional and distant, this sig-
nificance was evident only in distant, metastatic
sites. Patients with gain of HER2 expression did
not exhibit any OS and PRS difference from the
respective HER2-negative concordant cases (me-
dian OS 119 vs 104 months, p=0.85 and median
PRS 45 vs 40 months, p=0.63) (Table 5).

Prognostic impact of discordance in tumor phenotype

There was no significant OS and PRS differ-
ence between the discordant and concordant tu-
mor phenotypes (median OS 98 vs 104 months,
p=0.19 and median PRS 40 vs 43 months, p=0.34).

The cases with a change in tumor phenotype
to TN group had worse OS and PRS durations,
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Figure 4. Survival curves for the concordant group, the discordant group with non-triple-negative phenotype
at recurrence (nTN) and the discordant group with triple-negative phenotype at recurrence (TN). (A) post-recur-

rence survival; (B) overall survival.

compared to those with respective concordant tu-
mor phenotypes or other discordant tumor phe-
notypes (median OS 64 vs 104 vs 119 months,
p=0.005 and median PRS 28 vs 43 vs 42 months,
p=0.02) (Figure 4).

Discussion

The receptor differences between primary
and metastatic BC is an important clinical issue
that may be affected from several factors such as
intratumoral heterogeneity, genetic instability of
tumor cells, local and systemic therapies, time to
metastasis, sites of metastasis, receptor staining
techniques, analytical variability regarding the
receptor evaluation and the clonal selection of tu-
mor cells [35].

In the present study, ER, PgR and HER2 discor-
dance has been evaluated among 393 patients with
metastatic BC. The most common biopsied sites
were locoregional recurrence and liver metastasis,
as a part of routine standard of care. Compatible
with the previous literature reports, in our study
discordance rates in ER, PgR and HER2 expressions
between primary and RML were 27.2% (p=0.32)
[12,13,15,16,20,21], 38.6% (p<0.001) [5,7,9,10,13-
16,24] and 14.4% (p=0.007) [8-10,14,15,18,28,30],
respectively. Receptor discordance rates in ER and
PgR were much greater when compared to those
in HER2. Similarly, Lindstrom et al. found recep-
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tor discordance rates to be 32.4% (p<0.001), 40.7%
(p<0.001), and 14.5% (p=0.44) in ER (459 patients),
PgR (430 patients), and HER2 (104 patients) be-
tween primary and RML, respectively. In accor-
dance with the literature, no significant difference
was observed in ER, PgR and HER2 discordance
between distant metastasis and locoregional recur-
rence [13,16,18,30].

The rates of ER-loss and PgR-loss (23.5 and
42.2%) in our study were in concordance with the
results (24 and 46%) of a meta-analysis performed
by Aurilio et al. [5] in 2014. Besides, gain of ER and
PgR (33.8 and 31.2%) in our study was compatible
with previous studies [15,20,30] and higher than
those (14 and 15%) reported in this meta-analysis.
Moreover, we showed that PgR was the receptor
that had the highest discordance rates, and we
also confirmed the findings of other retrospec-
tive and prospective studies [4,5,9,10,16,19,31]
by obtaining that PgR-loss was the main change
in our study. Additionally, the rates of loss and
gain of HER2 (20.3%) [4,9,21,29,37] and 12.8%
[9,10,18,22,28,38] in the present study were con-
sistent with some previous studies and greater
than those reported in the aforementioned me-
ta-analysis (13 and 5%). HER2-loss in our study
was greater than gain of HER2, as shown in this
meta-analysis. The possible reasons of increased
HER2 discordance rates in our study that differs
from the above mentioned study may partly be
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due to technical differences or the effect of prior
trastuzumab therapy.

It is well-known that higher response rates
have been reported in patients with HR-posi-
tive BC [39,40]. In our study, a great proportion
(75.2%) of the study population had HR positivity
in the primary tumor, and discordance in HR was
23.3% in these patients. Gain of HR (37.5%) was
higher than HR-loss (18.6%), suggesting that pa-
tients with initially HR-negative primary tumor
had a higher likelihood of having HR-positive
disease in metastasis or recurrence. This finding
does not support the theory that the dedifferen-
tiation during tumor progression leads to a more
aggressive disease phenotype [41]. If no biopsy
would have been performed in case of disease pro-
gression or relapse, possible available hormonal
treatments for that specific patient might have
been omitted.

The prognostic impact of receptor discor-
dance between primary and RML in BC is contro-
versial [14,15,21,31,42,43]. However, our findings
regarding the receptor discordance rates between
primary and the corresponding recurrent BC
showed a significant prognostic effect. The cases
with gain of ER [15,16] and PgR in the discor-
dant group experienced a favorable OS and PRS
outcomes, compared with the concordant group.
Lower [16] et al. showed that ER-loss in metastatic
disease was associated with worse survival rates,
while cases with gain of ER had better outcomes,
suggesting that ER status in metastatic disease
was an important predictor of survival. As com-
patible with the literature, patients with loss of
ER[9,15-17,24], PgR [6,15,31,44] and HER2 [24,37]
expression in our study experienced worse surviv-
al rates, compared with the respective concordant
group. In addition, HER2- and/or HR-loss cases
and the change in tumor phenotype to TN group
exhibited decreased survival compared to the re-
spective concordant cases, indicating similar find-
ings to previous works [9,14]. Despite the numer-
ous available studies that showed a significant as-
sociation between HR-loss and adverse prognosis
[6,9,15-17,24,31,37], studies aiming at evaluating
the correlation between gain of HR and favorable
survival have remained limited [15,16,45]. More-
over, in some studies, detrimental effect of discor-
dance could not be shown [31,43].

Dieci et al. [9] reported that a negative change
in HR and HER2 expression resulted in worse
OS and PRS. In the same context, they also em-
phasized that patients with concordant receptor
status had significantly better PRS and OS rates,

suggesting an important role of HER2 and/or HR
change in the treatment of patients with meta-
static BC. Based on these findings, in HER2-posi-
tive disease, the addition of trastuzumab therapy
to patients who were not previously treated with
anti-HER2 agents has provided better outcomes
[27]. Today, it is highly important to note that
there are no available supportive data to discon-
tinue the targeted therapy if HER2 expression is
not present in recurrences, suggesting that an ad-
verse prognosis related to HER2-1loss could not be
attributed to anti-HER2 discontinuation. By con-
trast, a gain in the expression of HR and/or HER2
will possibly enable new treatment options to be
administered.

Resistance to endocrine [46] and HER2-tar-
geted therapy [47,48] may be due to the loss of re-
ceptor expression, expression of truncated recep-
tor isoforms or post-translational modifications of
the receptors. Loss of ER and/or HER2 expression
evaluated through IHC methods may reflect one
of the mechanisms of this resistance. As for the
patients with gain of HR, favorable outcomes may
be attributed to the slow-growing nature of the
hormone-positive BC.

Similar to previous studies, in the adjuvant
treatment of primary and the corresponding RML,
the rate of ER- [1549] and PgR-loss [6,49] was
higher in patients treated with HT, while gain of
HR [15] was quite common in those not receiv-
ing HT. However, during the adjuvant treatment,
the other studies could not show any significant
relation in ER and PgR discordance between the
primary and RML [13,31]. Additionally, a recent
study [43] has reported that ER discordance was
correlated with the prior anthracycline exposure,
while the switch in PgR was more associated with
the biopsy specimens obtained from liver metas-
tasis.

The results regarding the discordance rates in
different studies are not always comparable due to
the various definitions of concordance [14,31] and
ER/PgR positivity (1%) [24,31] and 10% [9,16,43]).
Unlike the previous studies, we accepted the cases
presenting with the same HR and HER2 status in
the primary and corresponding RML as “concor-
dant”.

One limitation of our study is its retrospec-
tive nature, as in most of the previous studies.
Also it is possible that technical variations in
the receptor assessments in IHC analysis and in-
ter-observer bias might partly affect our results.
Besides, the influence of adjuvant chemotherapy
on discordance rates between primary and RML
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could not be evaluated due to missing data. An-
other limitation of the study was that the anal-
ysis of the patients was conducted in two differ-
ent hospitals, reflecting that different laboratory
techniques such as various antibodies might be
used in different time periods. However, all the
antibodies were standardized and optimized when
used. Accordingly, due to these limitations, we
can not reach a definite conclusion with respect
to the prognostic value of discordance in recur-
rent BC. However, our findings show that re-biop-
sies in the recurrent lesions are proper along with
their ability to indicate a switch in the receptor
status in 14-38% of the whole population. Thus,
re-biopsies and re-assessments should optimally
be considered in order to make the correct treat-
ment decision in recurrent BC.

In the large proportion of patients with met-
astatic BC, discordance in ER and PgR has been
reported in different sites of metastasis, leading to
a change in the hormonal treatment in 11-15% of
the cases [50]. These findings point out that multi-
ple biopsies are required from various metastatic
sites, with an attempt to render the hormonother-
apy optimal, and to re-assess the receptor status.

On the other hand, there were also several
strengths of our work : it had a large sample size
including primary and corresponding RML; all
the specimens, including inconclusive samples,
benign diseases and cases with secondary malig-
nancies have been accurately recorded; the factors
associated with discordance in HR were evaluated;
cytology samples were excluded from the study
design; all the samples of relapse lesions were
obtained by core biopsy or by surgical resection
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