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Receptor Status Differences in Prognosis for Breast Cancer

Meme Kanseri Prognozunda Reseptor Durumu Farkliliklari
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ABSTRACT

Objective: Breast cancer is a type of cancer that originates in breast
tissue cells. It is the most common cancer type in the world after lung
cancer. The prognosis of the disease mostly depends on the type and
stage of cancer. One of the worst prognoses is seen in a specific type
called Triple-negative breast cancer (TNBC), which represents not
having any of the three most recognized receptors, namely estrogen,
progesterone, and c-erb2 receptors. Our objective was to determine
the difference in overall and disease-free survival for breast cancer
types categorized by receptor status.

Methods: This is a retrospective matched case-control study with
breast cancer patients of two types. A total of 102 patients were
divided equally into having TNBC of 51 patients in one arm and triple-
positive breast cancer (TPBC) of 51 patients in the other arm. Analyses
were run for disease prognostic values and patients’ demographic
values.

Results: Disease free survival were 63+10.6 months and 93.2+4.9
months in the fifth year for the TNBC and TPBC groups, respectively.
(p=0.004) Overall survival was significantly different as 73.9+7.3
months for TNBC and 97.7+2.3 months for TPBC (p=0.002).

Conclusion: TNBC prognosis is worse than that of other breast cancer
types. The most important reason is being unable to use hormonal
treatment because of the receptor status, and a disease-specific
targeted treatment could not have been developed so far. Therefore, it
is necessary to identify new molecular targets and develop treatments
for them.

Keywords: Breast cancer, estrogen receptor, progesterone receptor,
HER2

0z

Amag: Meme kanseri, meme dokusu hicrelerinden kaynaklanan bir
kanser turtdir. Diinyada akciger kanserinden sonra en sik gorilen
kanser turudir. Hastaligin prognozu c¢ogunlukla kanserin tlrine ve
evresine baglidir. En kot prognozlardan biri, Triple-negatif meme
kanseri (TNBC) adi verilen spesifik bir tirde gorilir; bu, en ¢ok taninan
i¢ reseptorden (Ostrojen, progesteron ve c-erb2 reseptorleri) herhangi
birinin bulunmadigini temsil eder. Amacimiz, reseptor durumuna
gore kategorize edilen meme kanseri tlrleri igin genel ve hastaliksiz
sagkalimdaki farki belirlemekti.

Yontemler: Bu, iki tipteki meme kanseri hastalariyla yapilan
retrospektif, eslestirilmis bir olgu kontrol ¢alismasidir. Toplam 102
hasta, bir koldaki 51 hastanin TNBC'ye ve diger koldaki 51 hastanin
Triple-pozitif meme kanserine (TPBC) sahip olmasi seklinde esit olarak
bolinmustlr. Analizler hastaligin prognostik degerleri ve hastalarin
demografik degerleri igin yapildi.

Bulgular: Hastaliksiz sagkalim besinci yilda TNBC ve TPBC gruplari igin
siraslyla 63+10,6 ay ve 93,2+4,9 ay idi (p=0,004). Genel sagkalim siiresi
TNBC igin 73,947,3 ay, TPBC igin 97,742,3 ay olarak anlamh farklihk
gosterdi (p=0,002).

Sonug: TNBC prognozu diger meme kanseri tirlerine gore daha
kotudir. En 6nemli nedeni reseptdér durumu nedeniyle hormonal
tedavinin uygulanamamasi ve bugline kadar hastaliga 6zgi hedefe
yonelik bir tedavinin gelistirilememis olmasidir. Bu nedenle yeni
molekiiler hedeflerin belirlenmesi ve bunlara yoénelik tedavilerin
gelistirilmesi gerekmektedir.

Anahtar Sozciikler: Meme kanseri, Ostrojen reseptorii, progesteron
reseptoru, HER2
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INTRODUCTION

Breast cancer is the most common type of cancer among women
in Turkiye (1). Prognosis varies because of the biological diversity of
the disease, individual differences in the course of the disease, and
as a result, the applied treatments differ from each other. Estrogen
receptors (ER)areagroup of proteins responding to 17B-estradiol with
two subtypes as a and B. ERa has been shown to be overexpressed
in breast cancer cells (2). Similar to ER, the progesterone receptor
(PR) has two isoform, PR-A and PR-B, which reside inside the cells
responding to progesterone hormone with steroid structure (3).
All cells, including breast epithelial cells, carry two copies of the
epithelial growth factor receptor-2 gene (also known as the HER2
or c-erbB2 gene). It has been shown that 20-25% of breast cancers
carry multiple copies of this gene. HER2-overexpressing tumors are
prone to early metastasis and have a poor prognosis (4).

Triple-negative breast cancers (TNBC) are tumors that are negative
for estrogen and PRs and HER2. About 10-20% of breast cancer cases
are in the TNBC subtype (5). In comparison with hormonal receptor-
expressing breast cancer, prognosis is relatively worse and overall
survival time. This is because they have a tendency toward visceral
metastasis compared with receptor-positive subtypes (6-8). Another
reason for the poor prognosis of TNBC is that there is no precise,
targeted, proven efficient treatment modality. While there are many
agents currently used in cases of ER- and PR-positive breast cancer,
new molecules need to be identified in TNBC.

In this study, which was conducted in a single oncology department,
our aim was to compare the overall survival parameters of two
groups which were consisting of TNBC patients and triple-positive
breast cancer patients.

MATERIALS AND METHODS

This study was approved by the Gazi University Clinical Research
Ethics Committee (approval number: 254, date: 29.06.2011).

This retrospective matched case-control study was conducted in the
Gazi University Faculty of Medicine, Department of Internal Disease
with cases followed up at the oncology outpatient clinic from 2001
to 2011. Each study group included 51 patients. Group A comprised
TNBC patients, and the other arm (group B) comprised ER, PR, and
HER2-positive patients (TPBC). As indicated in the reference study,
cases with receptor expression values below 10% for each receptor
type and those exhibiting negative immunostaining for HER2 during
the initial pathological evaluation were categorized as group A (9).
Conversely, cases with receptor expression values exceeding 10%
for ER and PR, along with positive immunostaining for HER2, were
classified as group B.

The AmericanJoint Committee on Cancer 2003 TNM classificationand
Scarf-Bloom-Richardson staging system were used for consecutively
staging and grading disease. Nottingham Prognostic Index (NPI):
0.2 tumor size (biggest measured diameter) + nodal status [with
negative axillary node (1), 1-3 positive node (2), 24 positive node (3)]
+ tumor grade; was used for numeration of prognostic differences
for statistical purposes. NPI less than 3.4, between 3.4-5.4 and more
than 5.4 were assumed as good, moderate, and bad prognosis,
respectively.

Patients were treated according to the up-to-date guidelines for
adjuvant, neo-adjuvant, targeted therapy, and radiation therapy
according to their initial stages. Patients with metastatic disease and
recurrent disease were put on palliative chemotherapy for further
treatments.

Statistical Analysis

SPSS program (Released 2008. SPSS Statistics for Windows, version
17.0. Chicago) was used for statistical analyses. Chi-square,
Kaplan-Meier survival analysis, and log-rank test were used when
appropriate.

RESULTS

Demographics and histopathology: The median age of 102 patients’
median age were found as 54.0+12.9 without any significant
difference between the two groups (55.1+13.9 and 54.4+12.0
consecutively for group A and B, p=0.772). The characteristics of
patients are compared in Table 1.

When histological types were examined, 92.2% (n= 94) of the cases
were infiltrative ductal carcinoma, 1% (n=1) were papillary, 1% (n=1)
spindle, 2% (n=2) were medullary, 2% (n=2) were mucinous, 1%
(n=1) were lobular, and 1% (n=1) were mixed carcinoma. Spindle
and medullary breast cancer cases were found to be TNBC, and all
papillary, lobular, and mixed types were TPBC.

The mean follow-up time of the cases was 40.97+25.22 months
(range; 2-117 months). It was found that 21.6% (n=11) of TNBC
cases were diagnosed at the metastatic stage (two of them were
diagnosed on initial staging), while 3.9% (n=2) of TPBC cases
were detected with metastasis during follow-up. The incidence of
metastatic disease progression in group A was higher than that in
group B (p=0.008).

Table 1. Characteristic properties of patients

TNBC- TPBC- Difference
group A group B (p)
Age (mean) 55.1#13.9  54.4#12.0 0.772
Gender Female 49 49 NS
Male 2 2 NS
Menopausal  Premenopausal 23 23 NS
status Post 26 26 NS
menopause
Initial NPI Good 4 13 0.04
status Moderate 29 25
Bad 18 13
Initial staging Stage 1 3 14 0.071
Stage 2 38 26
Stage 3 8 11
Stage 4 2 0
Tumor grade (mean) 2.71+0.50 2.2+0.66  0.000

Significant differences are marked in bold. NS: Not significant, TNBC: Triple-
negative breast cancer, TPBC: Triple-positive breast cancer, NPI: Nottingham
Prognostic Index.
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When NPI scores were taken into consideration, for the TNBC group,
1 out of 4 patients scored as having a good prognosis, 7 out of 29
patients scored as having a moderate prognosis, and 3 out of 18
patients scored as having a bad prognosis came up with disease
recurrence. On the other hand, for the TPBC group, 0O out of 13
patients scored as having a good prognosis, 1 out of 24 patients
scored as having a moderate prognosis, and 1 out of 13 patients
scored as having a bad prognosis came up with disease recurrence. In
comparison of NPI status in connection with disease recurrence, no
significant correlation was found between groups A and B (p=0.675
and p=0.60, respectively).

It was observed that 81.8% of recurrences developed in the first 3
years. Disease-free survival rates were 95.942.9 months, 86.745.1
months, 80.7+6.3 months, 70.948.5 and 63+10.6 respectively for the
first 5 years of the TNBC group. On the other hand, for TPBC patients,
the 5-year disease-free survival was 93.2+4.9 months. When both
groups were compared, disease-free survival was observed to be
lower in patients with TNBC (Figure 1) (p=0.004).

The overall survival of group A is 94.0+13.4 months, 81.1+5.7
months, 78.616.1 months, and 73.9+7.3 months for the first, second,
third, and fourth years consecutively. There were deaths recorded
for 3 patients in the 1* year, 6 patients in the 2™ year, 1 patient in
the 3" year, and 1 patient in the 4t year. The overall survival of group
B patients for 5 years was 97.7+2.3 months. Only one patient lost
her life in the 18™ month of follow-up. Overall survival of TNBC was
significantly lower than that of TPBC (p=0.002) (Figure 2).

DISCUSSION

Breast cancer is a heterogeneous and complex disease about
biological behavior, response to treatment, and prognosis. This
prognostic information for each individual patient is based on
the analysis of biological markers in the primary tumor, including
ER, PGR, HER-2 NEU, and Ki67 (10) together with age, tumor size,
histological grade, and lymph node involvement. As mentioned
before in this article, TPBCs derive benefit from hormonal therapy
and targeted therapy, while to target TNBC patients, there are
limited therapeutic options. Perou et al. (11) also subdivided TNBC
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Figure 1. Disease-free survival of the groups.

TNBC: Triple-negative breast cancer, TPBC: Triple-positive breast cancer.

226

immunohistochemically as basal-like breast cancer, which is mostly
studied in the TNBC group. The reason for TNBC to be foregrounded
compared with other breast cancer subtypes is that it has a worse
prognosis and targeted treatments can not be applied in this breast
cancer subtype as a factor contributing to its poor prognosis (11).

Results from numerous studies have shown that TNBC is
characterized by a high morphological and core-cytoplasm ratio
(12,13). In some observational studies, TNBC was reported to be
diagnosed in a younger patient population with an advanced stage
of disease and predominantly higher tumor grade (14,15). In our
study, we found no significant difference between the two groups
according to age. However, the findings matched those of Jack et al.
(14) TNBC is more likely diagnosed with advanced stage (p=0.071)
and predominantly with higher tumor grade (p=0.001).

Many studies have reported that TNBC patients have poor prognoses
compared with other breast cancer subtypes using The NPI, which
has also been used for studies conducted later (16). Although our
results showed a difference between initial NPI scores, we could not
show a significant difference between NPI prognostic criteria scores
and disease recurrence for both groups. A possible explanation for
this could be the short follow-up period with a lower number of
patients.

In a study by Carey et al. (17), it was found that disease-free survival
and overall survival of TNBC cases were lower than those of other
breast cancer groups. In addition, this patient group had recurrences
that were observed mostly in the first 3 years, compared to later
periods seen in TPBC patients (17). We observed similar findings as
significantly lower disease-free survival in TNBC patients compared
with TPBC patients. In addition, it was determined that 81.8% of
the relapses observed in group A developed in the first 3 years in
accordance with the literature. We also found that overall survival
was lower in the TNBC group than in the TPBC group.

Study Limitations

The limitations, including its retrospective design, short follow-up,
and lesser number of patients.
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Figure 2. Overall survival analysis of both groups.

TNBC: Triple-negative breast cancer, TPBC: Triple-positive breast cancer.
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CONCLUSION

Even with the limitations, including its retrospective design,
short follow-up, and lesser number of patients, our results are in
accordance with those of published literature and point toward
the aggressive nature of TNBC as well as superior outcome of TPBC
patients.

Therefore, it is necessary to identify new molecular targets and
develop treatments for them.
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