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Does estrogen receptor determination affect prognosis 
in early stage breast cancers?
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Abstract: ER+ and ER- tumors exhibit different histopathological and clinical properties. Receptor determination 
exists as a marker with predictive value rather than prognostic importance. Patients with invasive breast cancer 
(n=2849) were investigated retrospectively between 1981 and 2013. Patients were separated to four subgroups, 
as follows: ER+; non-luminal HER2+; ER-/PR-/HER2-; ER-PR+. We investigated the effects of ER positivity on long-
term survival in breast cancers, by considering their pathological properties, surgical method applications, chemo-
therapy preferences, and combined hormonal treatments with regard to ER, PR and HER2 status. ER+ cases were 
premenopausal, and they existed with low-grade, small-sized and early stage tumors (P<0.05). One thousand three 
hundred and eighty five cases (68.6%) were administered chemotherapy, which was followed by hormone therapy. 
Non-luminal HER2+ tumors were found to exhibit longer survival, when compared to triple negative and ER- tumors 
(P=0.010). Triple negative cases had the shortest survival rates; survival values determined in the HER2+ and ER-/
PR+ cases were found to be between the survivals of ER+ and TN tumors. ER, PR and HER2 positivity was not con-
comitant with a risk of recurrence (P>0.05). Furthermore, recurrence risk rose significantly when age, tumor stage 
and tumor grade increased (P<0.05). ER+ tumors are observed in women of advanced age, but have a good clini-
cal response. Currently, receptor determination is still generally preferred as a practical application. ER analysis in 
the early stage breast cancers for women of advanced ages must be considered as an indicator of anti-estrogenic 
therapy administration, rather than prognostic importance.
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Introduction

Breast cancer remains a significant health 
issue. Surgical procedures, chemotherapy, 
radiotherapy, and combined hormonal treat-
ment help to improve prognoses. Histopath- 
ological properties of the tumor, receptor sub-
types, personal properties of the patient and 
preferences of chemotherapy regimens, play 
important roles in the recurrence of the dis-
ease. Different genetic variations in the tumor 
biology and cross-reactions between receptors 
are the main prognostic and predictive factors. 
Estrogen receptor (ER)-positive breast cancers 
comprise 80% of all breast cancers. ER is a 
practical indicator of normal breast develop-
ment and progress of the cancer [1]. ER posi- 
tivity is an advantageous response to endo-
crine therapy [1]. Progesterone receptor (PR) 
release maintained by estrogen has a weak 
predictive value, but it has great importance  

in clinical evaluation [1, 2]. PR positivity in par-
ticular, affects the prognosis in a positive way 
[1].

We aimed in the present study to compare the 
histopathological properties of ER+ breast tu- 
mors with those of triple-negative (TN), HER2+ 
and ER- subgroups, and to investigate the eff- 
ect of receptor determination on survival and 
recurrence in the early stage breast cancers, 
which have been followed-up for ten years.

Materials and methods

Our study included 2849 cases investigated 
retrospectively between the years 1981 and 
2013. Groups were compared with regard to 
age, menopause, histological grade, tumor size, 
and lymphovascular invasion (LVI) and lymph 
node status. Pathological tumor stage was clas-
sified according to the American Joint Com- 
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mittee on Cancer (AJCC) 6th Staging System. 
Breast cancers were considered in four sub-
types according to their receptor properties: 
ER+, non-luminal HER2 positive, ER-PR+, and 
triple negative (ER-/PR-/HER2-).

HER2/neu was scored between 0 to 3 immuno-
histochemically, and classified as follows: 0-1: 
no membrane staining, HER2 negative, 2: weak 
staining, 3: intensive staining (complete mem-
brane staining in more than 10% of the cells), 
HER2+. Cases that had a score of 2 were fluo-
rescence in situ hybridization (FISH) tested;  
by applying the HercepTest DAKO test, HER2/

Statistical analysis was performed using SPSS 
22.0 (IBM). The groups were compared using 
the chi-square test. Clinicopathologic features 
consisted of age, menopause, grade, size and 
tumor node and treatment. Survival analysis 
was determined by Kaplan-Meier and log-rank 
tests. Analysis of survival was documented for 
patients with loco-regional recurrence, contra-
lateral recurrence and distant metastasis. Risk 
factors affecting survival were analyzed using 
the multivariate cox-regression test and docu-
mented as hazard ratios and 95% confidence 
interval results. Age (≥60/<40), grade, stage, 
node and receptor status compared to one 

Table 1. Histopathological features of tumors
ER+

n=2012 (75.4%)
ER-PR-HER2-

n=311 (11.7%)
ER-PR-HER2+
n=220 (8.2%)

ER-PR+
n=126 (4.7%) P-value

Age
    <60 1266 (75%) 204 (12.1%) 129 (7.6%) 88 (5.2%) 0.000
    ≥60 742 (75.8%) 107 (11%)  91 (9.3%) 38 (3.9%)
Menopause
    Pre 1076 (53.5%) 171 (55%) 116 (52.7%) 75 (59.5%) 0.001
    post 915 (45.5%) 140 (45%) 104 (47.3%) 51 (40.5%)
Grade
    I/II 1203 (59.8%)  66 (21.2%)  70 (31.8%) 35 (27.8%) 0.000
    III 588 (29.2%) 217 (69.8%) 132 (60%) 78 (61.9%)
Tumor size
    ≤5 cm 1579 (78.5%) 245 (78.8%) 143 (65%) 91 (72.2%) 0.000
    >5 cm 358 (17.9%)  56 (18%) 67 (30.4%) 28 (22.2%)
Node
    N0 1472 (73.2%) 226 (72.7%) 129 (58.6%) 87 (69%) 0.000
    N+ 540 (26.8%) 85 (27.3%) 91 (41.4%) 39 (31%)
Treatment
    No 147 (7.3%) 11 (3.5%) 13 (5.9%) 7 (5.6%)
    Chemotherapy 1385 (68.8%) 293 (94.3%) 204 (92.7%) 112 (88.8%)
    Only hormone 441 (21.9%) 0 0 7 (5.6%)
    Unknown 39 (1.9%) 7 (2.2%) 3 (1.4%) 0
    RT+ 1408 (70%) 221 (71.1%) 165 (75%) 95 (75.4%)

Table 2. Survival analyses of subgroups
Number 
of pati-

ents

Number 
of case-

observed

Percent of 
case-ob-
served

Mean survi-
val (day) P-value

ER+ 396 57 85.6 5030,747 0.010*
ER-PR+ 78 5 86.5 4718,160
HER2+ 37 9 87.0 3149,519
TN 69 16 79.5 4150,100
Total 580 87 85% 4940,640

CEP17 values >2.0 were accepted to 
be positive. Staining in more than 5% 
of the tumor cells was accepted as ER/
PR positivity. 

We obtained informed consent from 
the patients and were given formal 
approval from the University’s ethnic 
committee for the study. 

Statistical analysis
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another. A P<0.05 value was accepted to be 
statistically significant.

Results

The mean general age and diagnostic age in 
2849 cases were 56.32 years and 49.30 years, 
respectively. Distribution of the cases were as 
follows: 2012 cases were ER positive (75.4%), 
311 cases were TN (11.7%), 220 cases were 
ER-PR-HER2+ (8.2%), and 126 cases were 
ER-PR+ (4.7%) (Table 1). Metastasis was pres-
ent in 505 (17.7%) cases, and it was not detect-
ed in 2344 (82.3%) cases. At the end of a mean 
125-month follow-up 289 patients (10.1%) 
existed with relapse, and 97 patients (3.4%) 
died.

The types of tumors determined in the pati- 
ents were as follows: 2321 cases (81.6%) of 
infiltrative ductal carcinoma, 142 cases (5%) of 
infiltrative lobular carcinoma, 222 cases (7.8%) 
of mixed type carcinoma, six cases (0.2%) of 
adenocarcinoma, 102 cases (3.6%) of carcino-
ma in situ and two cases of cystosarcoma 
phyllodes.

ER+ tumors exhibited better histopathological 
and survival properties when compared with 
TN, HER2+ and ER- subgroups (P=0.010; Table 
2; Figure 1).

exhibit ER membrane staining of 1% to 33%; 
however, response to hormonal therapy has 
been found to be 50% to 75% in tumors that 
show more than 34% of staining [3]. ER positiv-
ity exists with response to antiestrogen treat-
ment, but it has less prognostic effect [3].

In our study, ER-positive cases were deter-
mined to have longer survival rates when com-
pared to non-luminal HER2+, TN and luminal B 
(ER-PR+) tumors (P=0.010, Table 2). The clini-
cal course showed differences, even though 
tumors existed with similar histopathological 
properties. Contrary to some other studies,  
our cases with ER+ tumors that were applied 
chemotherapy followed by singular or alternat-
ing hormonal therapy, did not exhibit similar 
survival analyses with those of ER- cases [4, 5]. 
Prognostic factors that cause recurrence were 
determined to be age (P=0.000), grade (P= 
0.039) and stage of tumor (P=0.002). A one-
unit increase in the patient’s age, grade or 
stage risked an increase in the possibility of 
recurrence 1.03 fold (RR=1.03, SE=0.01, P= 
0.001), 8.4 fold (RR=8.4, SE=1.03, P=0.039), 
and 8.2 fold (RR=8.2, SE=0.57, P=0.002), 
respectively. ER, PR or HER2 positivity did not 
cause a risk of recurrence (RR) (P>0.05, Table 
3). Cases with TN tumors existed with the short-
est survivals [6, 7]. ER+ tumors exhibited low 

Figure 1. Analysis of overall survival of breast cancer subtypes by Kaplan-Meier. 
ER-positive cases were determined to have longer survival rates when com-
pared to non-luminal HER2+, ER-PR-HER2- and luminal B (ER-PR+) tumors.

Discussion

Expression levels of ER and 
PR are also related with 
prognostic factors such as 
menopausal status, stage, 
tumor size, nodal involve-
ment, and histological type 
and the grade of the tu- 
mor [3]. 25% of malign 
tumors exist with ER posi-
tivity, and 30% of them 
exhibit PR positivity [3]. ER 
expression does not exist 
in tumor types like medul-
lary carcinoma, metaplas-
tic breast cancer, and cys-
tic adenoid carcinoma [3]. 
The staining ratio of estro-
gen receptor affects the re- 
sponse to therapy. The re- 
sponse to therapy was re- 
ported to be 20% in inter-
mediate and densely re- 
ceptor-positive tumors that 
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grade, smaller tumor size, early stage, and 
N0-N1 nodal status; it was found that statisti-
cal differences were caused by non-luminal 
HER2+ or triple negative status, rather than ER 
negativity (P=0.000). In a study by Moise M. et 
al., the expression of ER or PR was not found  
to be significantly related to the tumor stage, 
menopause, lymphatic invasion, tumor size, or 
histological type [3]. In similar studies [8, 9], 
luminal A tumors were found to have lower RR 
when compared to TN and non-luminal HER2 
types. TN tumors exhibited higher risks for loco-
regional recurrence when compared with ER+ 
tumors, except for non-luminal HER2 tumors 
[8]. In a study by Bessonova et al. [10], risk for 
local recurrence was determined in hormone 
receptor-negative tumors, which was unrelated 
with HER2 status.

ER positivity was detected in 2012 cases 
(75.4%) in our study, and this result is in accor-
dance with those in the literature [2, 11]; addi-
tionally, 126 cases (4.7%) were determined to 
possess ER-PR+ status. However, ER determi-
nation by immunohistochemical methods is 
considered to be a weak marker in determining 
the clinical course of breast cancer, but it is a 
strong marker in predicting the response for 
hormonal therapy [12]. ER status also affects 
the tumor grade and histology. ER+ tumors are 
frequently lobular, colloid or tubular carcino-
mas with low grades [12]. The estrogen recep-
tor is related with a long disease-free survival 
and increased hormonal response. They are fre- 

quently small-sized tumors of low grade [13]. 
The prognosis is good in HER2-tumors with high 
levels of estrogen receptor [4]. In addition to 
these, we determined less nodal invasion in the 
cases with ER+ tumors, and this result is in 
accordance with that in the literature.

In some studies, PR positivity in the cases with 
ER+ tumors led to better clinical outcomes; 
however in several studies, recurrence and 
mortality rates independent of PR status were 
determined in ER+ cases that took hormone 
therapy [1, 14]. ER- breast cancers have poor 
prognosis because of chromosomal instability 
[15]; however, they respond well to chemother-
apy [16].

In a study by Li Anqi et al., ER+/PR- tumors 
occurred with advanced age (55 years), high 
grade, large tumor size (>5 cm), N+ involve-
ment, and high proliferation index [1]. Ki67 
index is low in ER+ tumors that exhibit low  
PR expression, and they therefore show good 
responses to chemotherapy and the subse-
quent hormonal treatment. However, in some 
studies, chemotherapy and additional hormon-
al therapy were not found to be any more help-
ful with regard to expected risks in ER+ tumors 
with low grade and proliferation index [17, 18]. 
Therefore, a preference for chemotherapy in 
these tumors is still a matter of debate.

Our cases were administered singular or com-
bined chemotherapy by using cyclophospha-
mide, taxane, doxorubicin, epirubicin, fluoroura-
cil, gemcitabine, herceptin, platinum and meth-
otrexate. One thousand eight hundred and 
ninety six (1,896) cases (66.7%) were applied 
mastectomy, and 781 cases (27.4%) had under-
gone breast-protecting surgery (BPS). All BPS 
cases were administered local RT. 1679 of  
the ER+ cases (83.4%), 253 of the TN cases 
(81.3%), 165 of the HER2+ cases (75%), and 
95 of the ER- cases (75.4%) were administer- 
ed combined adjuvant chemotherapy regimens 
followed by antiestrogenic treatment (tamoxi-
fen, aromatase inhibitors or ‘switch’ treatment) 
alternatives. Although defined in the breast 
cancer subgroups, luminal A and luminal B 
types were observed not to differ obviously at 
the cellular level [16]; therefore, this patient 
group was classified as ‘luminal’. Gene sequ- 
ence is more complex in ER+ tumors when 
compared to ER- ones, and they therefore pos-
sess more genetic sequences responsible for 

Table 3. Univariate Cox-regresyon analysis of 
factors associated with recurrence in patients 
with subgroups

RR 95% CI P-value
Age
    >60/<40 1.0 0.3-0.6 0.000
Stage (2, 3, 4)/1
    3/1 8.2 0.3-15 0.002
    2/1 2.3 0.2-0.9 0.328
Grade (III/II)/I
    III/I 8.4 1.1-2.6 0.039
    II/I 1.2 0.8-1.9 0.311
Node
    N+/N0 0.9 1.4-2.3 0.959
ER positive 0.5 1.3-1.9 0.194
PR positive 0.8 1.2-1.8 0.704
HER2 positive 0.6 0.6-0.9 0.194
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the reaction to chemotherapy. However, the 
response to chemotherapy is maintained by 
metabolic pathways in ER- tumors. Chemo- 
therapeutic effect exists with multiple drug 
interactions in different pathways [16]. There- 
fore, the determination of the histopathological 
properties of the tumor, rather than the recep-
tor analysis, is important when considering 
therapeutic preferences; recurrence score (21-
gene assay) determination is important when 
predicting the future course of the disease. 
These considerations will lead to elimination of 
excess chemotherapeutic applications and pro-
longed hormonal therapy alternatives.

Conclusion

Despite similarities in the practical determina-
tions of histopathological and intrinsic sub-
types, breast cancers exhibit different prognos-
tic and therapeutic responses due to the het-
erogeneity existing in their gene expression 
patterns. Therefore, the histopathological prop-
erties of the tumor provide noticeably useful 
information in early stage breast cancers. 
Intrinsic properties of the tumor, rather than 
ER, play an important role in the response to 
therapy. Determination of the estrogen recep-
tor may only indicate whether the tumor is a 
good candidate for antiestrogenic therapy.
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