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ABSTRACT

Objective: To describe a case report of a patient who presented with bilateral breast cancer with progression to metastatic 

disease, in which immunohistochemical profile of the primary and metastatic tumor was divergent. Methods: This was a study 

with a descriptive narrative and reflective design, of the case report type, based on secondary data, with information and images 

obtained from the electronic medical records of the MVSoul system used in the oncology center of a private hospital in the Federal 

District in Brazil. Data collection was derived from the analysis of data and images of the electronic medical record. Case report: 

A patient presented with bilateral metastatic breast cancer, and the primary and metastatic breast tumors showed a difference in 

immunohistochemical profile. Accordingly, we highlight the rarity of the case, the need for biopsies of metastatic lesions because 

of the molecular heterogeneity of breast cancer and possible discrepancy between the primary tumor and metastases. Spreading 

knowledge about diagnostic tests and personalized treatment according to tumor molecular characteristics is also essential, 

especially when the patient does not have a satisfactory therapeutic response, as in the reported case, since the patient had 

metastases with different molecular profiles confirmed only by of tumor DNA sequencing.
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INTRODUCTION
Breast cancer is the most common type of malignant neoplasm 
in Brazilian women, with an annual incidence of 66,280 cases 
(29.7%), and it was the main cause of cancer death In 2020, 
where 18,068 (16.4%) deaths from breast cancer were regis-
tered1. According to international guidelines, breast cancer is 
uncommon in women under 40 years of age, representing less 
than 7% of all diagnosed cases2. Even rarer is the involvement 
of a second contralateral primary breast cancer, correspond-
ing to a mean annual incidence rate of 0.5%3,4. Over the years, 
scientific discoveries have shown that this neoplasm has sig-
nificant molecular heterogeneity, and an immunohistochemi-
cal evaluation of the disease is essential to characterize the 
status of the progesterone (PR) and estrogen (ER) receptors, 
HER2 expression and Ki67 cell proliferation index2,5. According 
to these data, breast carcinoma is classified as luminal A, lumi-
nal B, HER2-positive or triple-negative (TN).

Breast cancer has extensive molecular heterogeneity, so 
it cannot be seen as a single entity, since patients with differ-
ent molecular subtypes have differences in survival and dif-
ferent therapeutic possibilities6. Luminal tumors are those 
enriched by hormone receptors (ER and/or PR) and include 
special types, such as tubular, cribriform, lobular and muci-
nous carcinomas. On the basis of Ki67, a cut-off point of 14% 
was established to distinguish luminal A and B tumors. By 
definition, luminal A tuors are those that are hormone recep-
tor positive, HER2-negative and Ki67-positive up to 14%, while 
luminal B ones are those that are hormone receptor-positive 
and HER2-positive or -negative and have a Ki67 index greater 
than 14%7. Those tumors that do not express the HER2 pro-
tein or hormone receptors are called triple-negative tumors, 
and they are more aggressive8-10.

Generally, the characteristics of metastatic breast can-
cer, like other types of cancer, are similar to those of the ini-
tial disease. However, more and more studies demonstrate a 
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divergent molecular profile between the initial breast tumor 
and the recurrent or11 metastatic one, which can be attributed 
to the cellular heterogeneity of the cancer, as well as the selec-
tive expression of receptors by cell clones at the end of the ini-
tial treatment11. All this makes it often necessary to biopsy the 
new lesion, especially when the patient does not have a satis-
factory therapeutic response12.

A study carried out with a large cohort of patients in the 
Stockholm region (Sweden) estimated that, at relapse, 32%, 41% 
and 15% of patients showed a change in ER, PR and HER2 sta-
tus, respectively11,13,14. It also highlights that women with ini-
tially ER-positive tumors who transformed into ER-negative 
had a significantly increased risk of death by 48% compared to 
stable ER patients11.

Another multicenter cohort study, PriMet, retrospec-
tively evaluated 635 breast cancer patients between 1980 
and 2010. Discrepancies in hormone receptors and HER2 
status between primary tumor and recurrent disease were 
obser ved in 18.7% and 21.6% of cases, respectively15,16. 
Regarding hormone receptor presence, positivity in the pri-
mary tumor and its absence in the relapsed disease were 
more frequent, while for the expression of HER2, the oppo-
site was observed16.

Cancer treatment is undergoing an essential shift with the 
use of molecularly targeted drugs for selected subsets of patients 
with various tumor types, resulting in more effective and safer 
treatment. Diagnostic tests that show individual genomic alter-
ations are essential for the successful application of personal-
ized therapy17. Parallel (or “next generation”) DNA sequencing, 
successfully applied in the research environment to elucidate 
the complexity of the cancer genome, is becoming an attractive 
clinical diagnostic technology because it can accurately detect 
most genomic changes in all therapeutically relevant cancer 
genes in a single trial18.

Given the complexity of this disease, it is necessary to pro-
mote effective interventions, and it is essential to better under-
stand the relevant molecular characteristics and their influence 
on prognosis. Likewise, it is essential to know the therapeutic 
possibilities to achieve the best possible prognosis and longer 
disease-free survival for the patient.

Therefore, the present work is justified by the importance of 
disseminating knowledge about a cancer whose prognosis and 
treatment depend on its molecular characteristics.

METHODS
This was a study with a descriptive design of a narrative and 
reflective character, of the case report type, based on secondary 
data, with information and images obtained from the electronic 
medical record of the MVSoul system used in the oncology cen-
ter of a private hospital in the District Federal. The information 

was collected through the analysis of data and images from the 
electronic medical record.

CASE REPORT
A 39-year-old patient came to the outpatient clinic in 2004 with 
a complaint of a palpable lump in the right breast. Breast ultra-
sound revealed two breast nodules, which were biopsied: 1. 
Invasive ductal carcinoma (IDC), grade II, 0.7x0.5 cm in the lower 
left quadrant. 2. IDC, grade II, 0.3x0.2 cm in the upper left quad-
rant. Clinical status T1N0M0. Immunohistochemistry showed 
ER+, PR++, HER2++, Ki67++, FISH negative. Patient underwent 
left quadrantectomy with negative sentinel lymph node (SL) 
investigation, followed by radiotherapy and use of tamoxifen 
for five years.

She was under clinical follow-up when, in 2009, at the age of 
44, after ending the use of tamoxifen, she had recurrence of the 
skin neoplasm. We opted for a right radical mastectomy with 
axillary dissection and a left prophylactic mastectomy with 
negative SL. Anatomopathology (AP) of the right breast surgi-
cal specimen showed IDC, grade II, 3x2x1.5 cm, skin infiltration, 
with four compromised lymph nodes of 15 resected, pT4pN2 M0, 
ER+, PR+, HER2-negative and Ki67 10%, while the AP prophylac-
tic mastectomy of the left breast found a second primary tumor: 
IDC, grade I, 1.4 cm, luminal B, LS negative. Chemotherapy was 
started with AC-T (docetaxel) regimen, external radiotherapy in 
the breast plastron and use of adjuvant anastrozole for five years 
(until 2014), because at that time the patient was postmenopausal.

In May 2017, three years after anastrozole was discontinued, 
follow-up examinations showed suspected disease progression 
to the bones, lungs, and mediastinum. Bone biopsy (sternum) 
showed AP compatible with metastatic adenocarcinoma, immu-
nohistochemistry: ER 80%, PR negative, Ki67 50%, HER2 nega-
tive. At this point, she was on faslodex for five cycles, showing 
clinical worsening and rapid progression of the disease to the 
liver. She then opted for the Foundation One genetic test, which 
indicated no detectable genetic alterations. There was a change 
of treatment to chemotherapy with paclitaxel+bevacizumab for 
six cycles, when there was new disease progression to the bones 
during treatment.

The regimen was changed to eribulin for four cycles, with 
a good initial response, but followed by a new one for progres-
sion, this time for the lungs and mediastinum. With the arrival 
of CDK4/6 inhibitors, palbociclib with letrozole was chosen for 
four cycles, however, with further worsening of the disease in 
bones, lungs and liver.

In view of the extensive history and lack of therapeutic 
response, a new bone biopsy (iliac) was performed, where AP 
confirmed IDC with ER 60%, PR negative and HER2 negative. 
Material was sent again to Foundation One, and the result was 
different from the previous ones, including HER2 amplification. 
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Once HER2 amplification was verified, the patient started using 
trastuzumab emtansine every 21 days, combined with letrozole 
and denosumab, with excellent clinical, metabolic and radio-
logical complete response for a year and a half. There was then 
focal progression of the disease in the central nervous system, 
where she underwent radiosurgery and then started a double 
block with Herceptin and Perjeta. To date, the patient uses dou-
ble HER2 blockade, with clinical stability and no evidence of 
disease (Figure 1). 

DISCUSSION
Breast cancer is the most common type of malignant neoplasm 
in Brazilian women, with an annual incidence of 66,280 cases 
(29.7%), and the main cause of cancer death. In 2020, 18,068 
(16.4%) deaths from breast cancer were identified1. According to 

international guidelines, breast cancer is uncommon in women 
under 40 years of age, accounting for less than 7% of all diag-
nosed cases2. The involvement of a second contralateral primary 
breast cancer is even rarer, corresponding to an average annual 
incidence rate of 0.5%3.

Research carried out by the Cooperative Breast Cancer Group 
in Denmark evaluated 68,466 patients with breast cancer between 
1978 and 2012, of which only 4% had a second contralateral pri-
mary tumor, and the prognosis was considerably worse when 
compared to unilateral disease4. There are many risk factors for 
breast cancer; however, for contralateral disease, these factors 
are not well established5.

Over the years, scientific discoveries have also shown that 
breast tumors have remarkable molecular heterogeneity, and an 
immunohistochemical evaluation of the disease is essential to 
characterize PR and ER status, HER2 expression and Ki672 index. 

Figure 1. A) PETCT of the patient before starting treatment with trastuzumabe entansina combined with letrozol and denosumabe; 
B) PETCT of the patient at the end of treatment with trastuzumabe entansina combined with letrozol and denosumabe.
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And it is according to each molecular subtype that survival rate 
is determined and therapeutic possibilities defined6.

Luminal tumors are those enriched by hormone receptors 
(ER and/or PR) and include special types such as tubular, crib-
riform, lobular and mucinous carcinomas. On the basis of the 
Ki67 level, a cohort point of 14% was established to distinguish 
luminal A and B tumors. By definition, luminal A tumors are 
those that are hormone receptor-positive, HER2-negative and 
Ki67-positive up to 14%, while luminal B ones are those that are 
hormone receptor-positive and HER2-positive or -negative with 
Ki67 index greater than 14%7. Those that do not express the HER2 
protein and do not have hormone receptors are called triple-neg-
ative (TN) tumors and are more aggressive8-10.

Luminal A tumors are those with the lowest metastatic poten-
tial, while luminal B and HER2-positive tumors have as main 
metastatic sites the central nervous system, liver and lung, as 
well as bones. TN tumors metastasize to any location11.

The British Columbia Cancer Agency followed patients with 
early-stage breast cancer diagnosed between 1986 and 1992 and 
found high rates of brain metastases in the HER2 overexpressed 
(28.7%) and TN (22%) groups15.

A retrospective cohort performed at Seoul National Hospital 
(South Korea) analyzed 1,432 patients with stage I to III breast 
cancer who underwent surgery and systemic treatment when 
indicated, with a mean follow-up of 53 months. The five-year 
breast cancer-free interval, according to subtype, was 93.9% 
for luminal A, 94.2% for luminal B with HER2 positive, 91.4% 
for luminal B with HER2 negative, 83.1% for HER2 positive 
and 81.9% for TN. The overall five-year survival rate was 98.3%, 
95.8%, 98%, 90.8% and 89.9% for luminal A, luminal B with 
HER2 negative, luminal B with HER2 positive, HER2 positive 
and TN, respectively12.

An Asian study evaluated recurrence rates according to 
molecular subtype and found: 5% for luminal A, 7.8% for lumi-
nal B with HER2 negative, 6.6% for luminal B with HER2 posi-
tive, 13.1% for HER2 positive and 16.7% for TN13. Kennecke and 
coworkers (2010) followed 313 women with breast cancer for 
93 months and observed that the site of distant recurrence 
varied according to molecular subtype: in luminal A and B, 
the most common pattern of recurrence was in the bones, 
while for HER2-positive and TN, visceral involvement was 
more common14.

The molecular characteristics of metastatic breast cancer, 
like other types of cancer, are often similar to those of the initial 
disease. However, more and more studies have shown a divergent 
molecular profile between the initial tumor and the recurrent or 
metastatic one. This can be attributed to the cellular heteroge-
neity of cancer and the selective expression of receptors by cell 
clones after the initial treatment11. Because of this, biopsy of the 
new lesion is often necessary, especially when the patient does 
not have a satisfactory therapeutic response. A large cohort study 

of patients in the Stockholm region estimated that, at relapse, 
32%, 41% and 15% of patients showed a change in ER, PR and 
HER2 status, respectively.

It is noteworthy that women with initially ER-positive tumors 
who transformed into ER-negative had an increased risk of death 
by about 48% when compared with stable ER patients11. PriMet, 
a multicenter cohort study, evaluated 635 breast cancer patients 
between 1980 and 2010. Discrepancies in hormone receptors and 
HER2 expression between primary tumor and recurrent disease 
were observed in 18.7% and 21.6 % of cases, respectively. The posi-
tivity in the primary tumor and its absence in the recurrent dis-
ease were more frequent for hormone receptors, while for HER2 
expression, the opposite was observed16.

The treatment of breast cancer is undergoing an essential 
change with the use of molecular-targeted drugs, based on 
a better understanding of this molecular heterogeneity and 
resulting in a more effective and safer treatment. Diagnostic 
tests that show individual genomic alterations are essential 
for the successful application of personalized therapy17 based 
on tumor DNA sequencing. This clinical diagnostic technol-
ogy has been extremely attractive because it can accurately 
detect most genomic changes in all therapeutically relevant 
tumor genes18. Speeding up the selection of effective drugs 
based on the identification of gene mutations in tumor DNA 
becomes essential, since patients with metastatic breast can-
cer carry a history of several previously received therapeutic 
lines, as in this case, resulting in reduced tumor cell sensitiv-
ity to the drugs used19.

CONCLUSIONS
A patient presented with tumors in both breasts, metastatic 
and with different immunohistochemical profile between the 
primary tumor and the metastasis. Thus, the rarity of the case, 
the need for rebiopsy of metastatic or recurrent lesions due to 
the molecular heterogeneity of breast cancer and possible dis-
crepancy between the primary and recurrent tumors are high-
lighted. Spreading knowledge about diagnostic tests and person-
alized treatment, considering their molecular characteristics, is 
also essential, especially when the patient does not have a satis-
factory therapeutic response, as in the case reported, since the 
patient had lesions with different molecular profiles confirmed 
only with tumor DNA sequencing.  
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