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Abstract

objective: 
Changes in ER, PR and Her2 receptor 

status between primary and metastatic cancer 
tissue have been suggested in breast cancer. 
The frequencies of these changes are still not 
fully understood. The purpose of this study 
was to evaluate these changes in breast cancer 
population of Kuwait.

Subjects and Method: 
Changes in the biological features between 

primary and recurrent disease in 70 patients 
who presented between 2009 and 2012 was 
studied. Statistical comparisons between groups 
was done using chi square test while Kaplan 
Meier method was used to perform analysis of 
survival after relapse. All analysis was carried 
out using the IBM-SPSS statistical software. 

Results: 
There was a decrease in ER and PR positivity 

from 61.4% to 58.6% and 61.4% to 44.3% 
respectively. The overall change in ER and 
PR status was 28.5% and 25.7% respectively. 
There was an increase in the Her2 positivity as 
the tumor relapsed and overall changes were 
seen in 5.7% of cases.

Conclusion: 
Patients with breast cancer experience 

change in biological markers through the 
course of their disease. The changes are more 
with hormone receptors compared to Her2. 
Re-biopsy should be considered at relapse if 
feasible.
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Introduction
Determination of estrogen receptor (ER), 

progesterone receptor (PR) and human epidermal 
growth factor receptor 2 (Her2) has become 
an integral part of the treatment paradigm of 
breast cancer(1). These markers have helped us in 
classifying breast cancer into various subtypes 
as well as in prognosticating and determining 
therapeutic options(2). In the adjuvant setting, it 
is important in the determination for the need 
of chemotherapy, hormonal and Her2 targeted 
therapy with Trastuzumab. In metastatic disease, 
these biological markers along with disease free 
survival and sites of recurrence help us choose 
the various treatment options(3, 4). 

It has been shown that these markers can 
vary in initial resected primary tumor as well 
as in metastatic tumor(5-7). Although treatment 
of recurrent disease is based on ER, PR and 
Her2neu status, re-biopsy of lesions has not 
become a required standard of care. NCCN 
recommends biopsy of lesions whenever 
feasible(4). The biological change is mainly in 
the hormonal receptors while few changes are 
seen in the Her2neu receptors. A few studies 
have been published showing changes even in 
the Her2neu positivity. The discordances in the 
various studies are in the range of 0-34 %(8-11).

It has been hypothesized that differences in 
primary tumor and metastatic tumor could be 
a result of genetic drift during progression or 
intra tumoral  heterogeneity wherein the clone 
with more aggressive phenotype starts micro 
metastatic process from the beginning(12,13). It 
also has been proposed that treatment might also 
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interfere with the results by selecting resistant 
clones. But there is controversy regarding 
whether the physician will change the treatment 
depending on the results and whether it will 
affect the overall prognosis of patients(14, 15). 

The aim of this study was to collect data 
regarding change in biological features between 
primary and recurrent breast cancer from the 
same patients of the Kuwait population.

Patients and methods
Kuwait Cancer Control Centre [KCCC] is the 

only comprehensive oncology centre catering 
to the population of Kuwait. All breast cancer 
patients presenting with relapse or recurrent 
disease and attending the centre between June 
2009 and June 2012 were counseled for re-
biopsy from the recurrent/metastatic site. ER 
and PR status were assessed by IHC studies with 
a threshold of 10% or more to be classified as 
positive. Her 2 was initially assessed by IHC and 
a score 3+ was taken as positive. Patients with 
an equivocal IHC score of 2+ had FISH done 
with a threshold her2neu/CEP17 ratio ≥2 taken 
as positive or amplified. These results were then 
compared with the retrospective data available 
in the registry of the ER, PR and Her2 status 
of the primary tumor for these patients. The 
patients were classified as: Hormone Receptor 
(HR) positive and Her2 negative tumors were 
classified as luminal A type, HR and Her2 
positive tumors as luminal B type, HR negative 
and Her2 positive as Her2 type, and HR and 
Her2 negative as Triple negative (TN) type. 
Statistical comparison between groups was 
done using chi square test while Kaplan-Meier 
method was used to perform analysis of survival 
after relapse according to biological marker 
change. The log-rank statistic was used for 
univariate comparisons of survival end points. 
For univariate and multivariate comparisons, a 
logistic regression model was used. All analyses 
were carried out using the IBM-SPSS statistical 
software. The median time period of observation 
after recurrence was 13 months.

The baseline characteristics of all the patients 
with recurrent breast cancer enrolled in this study 
is presented in (Table 1). Table 1: Characteristics of all patients with recurrent 

breast cancer in this study [n=70]

Seventy patients had the pathology verification 
for both primary and recurrent tumor. The median 
age was 51years.  85.7% of patients had tumor 
greater than 2 centimeters while 22.9% had node 
negative disease.  61.4% had ER and PR positive 
disease initially while 27.1% were Her2 positive. 
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Table 2: Changes in positivity rates of biological 
markers between primary and relapsed/recurrent 
tumor

Table 3: Changes in biological marker status between 
primary breast tumor and relapsed/recurrent tumor

Table 5: Changes in breast cancer subtype between primary breast tumors and matched recurrent lesions.

p value = <0.001

Table 4: Changes in biological marker status between 
primary breast tumor and recurrent tumor based on 
DFI

p value = NS for all parameters

42.9% had disease free interval (DFI) of 2-5 
years while 37.1% had > 5 years. The common 
sites of biopsy were chest wall (34.3%) and liver 
(14.2%).  

Results
The changes in biological marker status 

between primary and matched recurrent tumors 
are shown in Table 2-5. The overall change in 
positivity for ER was 61.4% to 58.6%, for PR it 
was 61.4% to 44.3%, and for Her2 it was 27.1% 
to 30% in the recurrent tumor when compared 
to the primary tumor. Changing from hormone 
positive to negative was common for both ER 
and PR. PR showed more patients becoming 
negative than positive compared to ER. More 
patients had Her2nue positive tumor at relapse 
compared to primary tumor. Category changes 
for each biological marker and correlation with 
DFI is shown in (Table 4). The biggest change 

in ER, PR and Her2 occurred in patients having 
DFI greater than 2 years. Changes in subtype of 
tumor are shown in (Table 5). The discordance 
rate was maximum for Luminal B subtype.
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Discussion
Discordances in the biological markers 

between primary and recurrent breast cancer 
has been documented by several studies. Most 
published data are from the western world. 
In our study we present a data on 70 patients 
from Kuwait. Although our centre caters to the 
whole population of Kuwait and is the only 
centre offering oncology services, our study 
limitation was the difficulty in getting consent 
for a re-biopsy from breast cancer patients. Data 
on a large cohort of patients over a period of 10 
years was recently described from Stockholm 
Health care region by Lindstrom et al and also 
presented at ASCO 2010 showing the instability 
of ER, PR and Her2(16). Nishimura et. al. have 
also published a recent report from Japan on the 
changing biological markers during relapse(17).

The changes in hormone receptors are more 
frequent than the Her2 changes. In our study, 
there was a decrease in ER and PR positivity 
from 61.4% to 58.6% and 61.4% to 44.3% 
respectively. The overall change in ER and PR 
status was 28.5% and 25.7% respectively. In the 
Stockholm study, one in 3 patients experienced 
an alteration of hormone receptor status at 
relapse. In the study of Nishimura et. al. there 
was a decrease in ER positivity from 63.5% to 
57.7% and PR from 56.7% to 43.3%. Of note is a 
larger alteration in PR positivity status at relapse 
when compared to ER. These results correlate 
with many study results. Some studies using 
multivariate analysis have hypothesized that 
PR positivity changes may be the first change 
occurring at relapse may indicate poor overall 
survival.  

Her2 changes based on various studies have 
varied values from 0-35%. In our study, there 
was an increase in the Her2 positivity as the 
tumor relapsed and overall changes were seen 
in 5.7% of cases. The largest report on Her2 
changes showed discordance in 33.2% with 
23.6% changing from positive to negative and 
9.6% changing from negative to positive(18).

Most changes in the biological markers were 
seen in patients with a disease free interval (DFI) 
of > 2 years and the maximum changes were seen 

in HR in the patients who relapsed after 5 years, 
however statistically not significant. Of note is 
that most patients whose ER changed positive to 
negative were on hormonal treatment. A study 
by Guarnaeri et. al. have shown the same results 
with virtually all of their patients who turned HR 
negative with relapse having received hormonal 
therapy and they have hypothesized that this 
might be due to acquired hormonal resistance(19). 

An interesting analysis done by Nishimura 
et. al. is the change in breast cancer subtypes. 
The discordance rates for Luminal A and B were 
high at 28.8% and 33.3% respectively while it 
was low for triple negative and Her2 subtypes. 
Our study also shows the same where the highest 
discordance was seen in the Luminal B subtype.

The implication on prognosis due to these 
changes has been studied by some reports. In 
the study by Lindstrom et. al., patients with ER 
status that changed from positive to negative 
had a statistically significant increased hazard 
ratio for death. However, in our study there was 
no change in survival with biological marker 
difference or pathological type change, probably 
because of short follow-up and less number of 
events. (Figure 1)

Fig. 1 : Survival analysis according to biological 
marker change.

[ p value=0.72]



23

G. J. O. Issue 15, 2014

There are several limitations of this study. 
This is a retrospective study and therefore the 
analysis carries the pitfalls inherent to most 
retrospective reviews. This was a chart review 
with the receptor status being typically taken 
from the pathology report. Some patients have 
their primary tumor and metastatic tumor tested 
at different pathology laboratories. There was 
no central pathology review. This analysis is 
therefore subject to inter laboratory variations. 
Secondly, for both hormone receptor and her2 
receptor analysis there were often different assay 
methods used in the primary and metastatic 
specimens and these could have confounded the 

results. Despite these limitations, this study with 
a small number of patients shows that significant 
receptor discordance occurs between primary 
and metastatic tumor in breast cancer.

Conclusion
Patients with breast cancer experience 

unstable biological markers through the course 
of their natural history. The changes are more 
with HR compared to Her2. These changes 
in biological characteristics may influence 
treatment decisions taken at relapse and re-
biopsy should be considered whenever feasible. 
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