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Purpose: We aimed to reveal the prognostic influence of B-cell
CLL/lymphoma 2 (BCL2) on molecular subtypes of breast cancer.
Methods: We analyzed 9,468 patients with primary breast cancer.
We classified molecular subtypes according to the National
Comprehensive Cancer Network (NCCN) and St. Gallen guidelines,
mainly on the basis of the expression of hormonal receptor (HR),
human epidermal growth factor receptor 2 (HER2), and Ki-67.
Results: Regarding NCCN classification, BCL2 was a strong
favorable prognostic factor in the HR(+)/HER2(-) subtype
(p<0.001) and a marginally significant favorable prognosticator
in the HR(+)/HER2(+) subtype (p=0.046). BCL2 had no prognostic
impact on HR(-)/HER2(+) and HR(-)/HER2(-) subtypes. In rela-
tion to St. Gallen classification, BCL2 was a strong favorable
prognosticator in luminal A and luminal B/HER2(-) subtypes
(both p<0.001). BCL2 was a marginally significant prognostica-
tor in the luminal B/HER2(+) subtype (p=0.046), and it was not a
significant prognosticator in HER2 or triple negative (TN) sub-

types. The prognostic effect of BCL2 was proportional to the
stage of breast cancer in HR(+)/HER2(-), HR(+)/HER2(+), and
HR(-)/HER2(-) subtypes, but not in HR(-)/HER2(+) subtype.
BCL2 was not a prognostic factor in TN breast cancer regard-
less of epidermal growth factor receptor expression. Conclusion:
The prognostic influence of BCL2 was different across molecular
subtypes of breast cancer, and it was largely dependent on HR,
HER2, Ki-67, and the stage of cancer. BCL2 had a strong favor-
able prognostic impact only in HR(+)/HER2(-) or luminal A and
luminal B/HER2(-) subtypes, particularly in advanced stages.
Further investigations are needed to verify the prognostic influ-
ence of BCL2 on molecular subtypes of breast cancer and to
develop clinical applications for prognostication using BCL2.

Key Words: Bcl-2, Breast neoplasms, Prognosis, Survival analysis, Triple negative
breast neoplasms

INTRODUCTION

B-cell CLL/lymphoma 2 (BCL2) encodes an integral outer
mitochondrial membrane protein that blocks the apoptotic
death of some cells such as lymphocytes, and it is located on
chromosome 18q21.3 and has 6 exons [1]. The BCL2 protein,
encoded by the BCL2 gene, is the founding member of the
BCL2 family of regulator proteins that regulate cell death
(apoptosis), by either inducing (proapoptotic) or inhibiting
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(antiapoptotic) apoptosis. BCL2 is the key antiapoptotic protein
and its gene is thus classified as an oncogene in general [2].
Although BCL2 was originally found in human follicular B cell
lymphoma carrying the chromosomal translocation t(14,18)
[3], researchers have also reported its roles in other cancers
such as leukemia, breast cancer, lung cancer, prostate cancer,
gastric cancer, and pancreatic cancer, among others [4-8].
Reports describing the prognostic role of BCL2 in patients
with breast cancer have been published since 1994 [9-11].
Callagy et al. [12] reported that BCL2 is an independent pre-
dictor of favorable outcomes in breast cancer, particularly in
the first 5 years after diagnosis. Berardo et al. [13] reported
that high BCL2 expression is associated with a number of
good prognostic factors and is independently associated with
a better clinical outcome for patients with lymph node-posi-
tive breast carcinoma. Ali et al. [14] reported that a high Ki-
67/BCL2 index is significantly associated with a decreasing
likelihood of breast cancer-specific survival (BCSS) in estro-
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gen receptor (ER)-positive breast cancer. Several meta-analy-
ses have shown that BCL2 is an independent favorable prog-
nostic marker in breast cancer [15,16]. Although inconsistent
results have been reported, BCL2 has been considered a favor-
able prognostic factor in breast cancer. Previously, we also re-
ported that BCL2 was a powerful independent prognostic
factor in breast cancer and that favorable clinicopathologic
features and a strong correlation with the hormonal receptor
(HR) were suggested as the causes of superior survival in pa-
tients with BCL2-positive breast cancer [17].

Currently, molecular subtypes of breast cancer are widely
accepted in clinical practice. Molecular subtypes are classified
according to the expression of HR and human epidermal
growth factor receptor 2 (HER2) by the National Comprehen-
sive Cancer Network (NCCN) guidelines. According to the St.
Gallen guidelines, additional factors are involved to classify
molecular subtypes besides HR and HER?2, including mainly
Ki-67 and histologic grade. Compared to unselected breast
cancer, the prognostic influence of BCL2 on molecular sub-
types of breast cancer has rarely been reported, but the results
have been inconsistent and remain controversial. Moreover,
the reported results regarding the prognostic role of BCL2 in
triple negative breast cancer (TNBC) have been contradictory.

Although the majority of recent studies have reported the fa-
vorable prognostic role of BCL2 in unselected breast cancer, its
role in molecular subtypes of breast cancer including TNBC
has rarely been reported and the results remain controversial.
In the present study, we aimed to investigate the prognostic in-
fluence of BCL2 on molecular subtypes of breast cancer.

METHODS

Patients

Patients with breast cancer from Seoul National University
Boramae Medical Center and Seoul National University Hos-
pital were participants in this study. Initially, the total number
of patients was 19,127, and the final number of subjects was
9,468 following the exclusion of 9,659 patients. The following
patients were excluded from the study: 2,361 patients with no
survival data, 296 patients with metastases at initial diagnosis,
1,884 patients diagnosed with carcinoma in situ, 160 patients
diagnosed with malignant phyllodes tumor, 1,266 patients
who had received neoadjuvant chemotherapy, 1,638 patients
without information regarding BCL2, 64 patients less than 20
or more than 80 years of age, 32 male patients, and 1,958 pa-
tients with insufficient data for analysis. Study subjects under-
went operations for primary breast cancer between July 1,
1994 and June 26, 2015. This study was approved by the Insti-
tutional Review Board (IRB) of Seoul National University
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Boramae Medical Center and Seoul National University Hos-
pital (26-2015-107).

Definitions of clinicopathologic parameters

Patients’ ages were defined as the age at the time of diagno-
sis of primary breast cancer. The TNM staging was deter-
mined according to the seventh edition of the American Joint
Committee on Cancer. HR status was defined as positive
when immunohistochemistry test results for either the ER or
progesterone receptor (PR) were positive, and defined as neg-
ative when both tests results were negative. HER2 expression
was defined as negative when the immunohistochemistry re-
sults were negative or 1+, and defined as positive when the re-
sults were 3+. When the results were 2+, we defined the posi-
tivity of HER2 according to the results of the fluorescence in
situ hybridization. We followed the American Society of Clin-
ical Oncology/College of American Pathologists guideline rec-
ommendations for immunohistochemical testing of ER, PR,
and HER?2 [18,19]. Histologic grade was defined according to
the modified Scarff-Bloom-Richardson grading system. BCL2
was defined as negative when the results of immunohisto-
chemical stains were positive in less than 10% of observed tu-
mor cells and the intensity of staining was weak or lower.
Otherwise, BCL2 was defined as positive. A detailed descrip-
tion of the definition of BCL2 positivity was provided in our
previous report [17]. All operations with curative intent for
patients with breast cancer were classified into either breast
conserving surgery or total mastectomy according to the ex-
tent of surgery for the breast tissue.

Definition of molecular subtypes according to guidelines

In the NCCN classification, breast cancers are categorized
into four subtypes according to HR and HER2 positivity:
HR(+)/HER2(-); HR(+)/HER2(+); HR(-)/HER2(+); and
HR(-)/HER2(-) [20]. According to the St. Gallen classifica-
tion, breast cancers are categorized into five subtypes: luminal
A (high ER/PR, HER2 negative, Ki-67 <14%, T1/2, and
NO0/1); luminal B/HER2 negative (low ER/PR, HER2 negative,
Ki-67 =20%, N2/3, T3, histologic grade 3, and extensive lym-
phovascular invasion); luminal B/HER2 positive (HR positive
and HER? positive); HER2 (HR negative and HER2 positive);
and triple negative (TN; HR negative and HER2 negative)
[21-23].

Statistical analyses

Data were presented as frequency and percentage for cate-
gorical variables. Pearson chi-square test was used to deter-
mine differences in clinicopathologic characteristics between
pairs of groups. The Kaplan-Meier method was used for esti-
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mation of survival rates, and the log-rank test was used to de-
termine the significance of differences between two or more
survival curves. The Cox proportional hazards model was
used for univariate and multivariate analysis, and the hazard
ratio was calculated according to the cutoft value of a 95%
confidence interval (CI). The time durations of overall sur-
vival (OS) and BCSS were defined as the time from operation
to death from any cause and death from breast cancer, respec-
tively. All statistical analyses were performed using IBM SPSS
Statistics version 20.0 (IBM Corp., Armonk, USA). All tests
were two-sided and we regarded the results of statistical analy-
ses as significant when the p-value was less than 0.05.

RESULTS

Clinicopathologic characteristics according to BCL2
expression in molecular subtypes of breast cancer
The mean follow-up period was 70.47 +52.16 months
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(range, 0-227 months) and the mean age was 49.78 +10.29
years (range, 20-80 years) in the total study population of
9,468 patients. BCL2 expression was positive in 6,797 patients
(71.8%) and negative in 2,671 patients (28.2%). Patients with
positive BCL2 expression showed overall higher rates of the
following clinicopathologic features: age less than 50 years,
small tumor size (less than 2 cm), early stage (stage I), positive
HR, positive ER, positive PR, negative HER2, high histologic
grade (histologic grade 3), negative lymphovascular invasion,
low Ki-67 index (less than 14%), and breast-conserving sur-
gery, but not nodal positivity (Supplementary Table 1, avail-
able online). According to the NCCN classification, the num-
ber of patients classified into each subtype were 4,998 (52.8%),
899 (9.5%), 847 (8.9%), and 1,501 (15.9%) for HR(+)/HER2(-),
HR(+)/HER2(+), HR(-)/HER2(+), and HR(-)/HER2(-), re-
spectively. Within HR(+)/HER2(-) subtype, the BCL2-posi-
tive group showed higher rates of small tumor size, negative
node involvement, early stage, positive ER, positive PR, low
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Figure 1. Overall survival curves according to the expression of B-cell CLL/lymphoma 2 (BCL2) in each subtype regarding National Comprehensive
Cancer Network classification. Survival curves in HR(+)/HER2(-) (A), HR(+)/HER2(+) (B), HR(-/HER2(+) (C), and HR(-)/HER2(-) (D) subtypes.

HR =hormonal receptor; HER2 =human epidermal growth factor receptor 2.
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Figure 2. Overall survival curves according to the expression of B-cell CLL/lymphoma 2 (BCL2) in the subgroups regarding the expression of HR,
HER2, and Ki-67. Survival curves in HR(-) (A), HR(+) (B), HER2(+) (C), HER2(-) (D), Ki-67 >14% (E), and Ki-67 <14% (F) subgroups.

HR =hormonal receptor; HER2 =human epidermal growth factor receptor 2.
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Table 2. BCL2 expression for molecular subtypes according to NCCN classification and St. Gallen classifications

59

o BCL2 expression p-value
Characteristic
No. (%) N(T‘(’% | N;(e(?, ” p-value* 0s BCSS
Total 9,468 (100.0) 2,671 (28.2) 6,797 (71.8) <0.001 <0.001
NCCN <0.001
HR(+)/HER2(-) 4,998 (52.8) 558 (11.2) 4,440 (88.8) <0.001 <0.001
HR(+)/HER2(+) 899 (9. ) 212 (23.6) 687 (76.4) 0.046 0.002
HR(-/HER2(+) 847 (8.9 692 (81.7) 155 (18.3) 0.256 0.436
HR(-/HER2(-) 1,501 (15. 9) 904 (60.2) 597 (39.8) 0.104 <0.001
Unknown 1,223 (12.9) 305 (24.9) 918 (75.1) <0.001 <0.001
St. Gallen <0.001
Luminal A 2,717 (28.7) 232 (8.5) 2,485 (91.5) <0.001 <0.001
Luminal B/HER2(-) 1,762 (18.6) 273 (15.5) 1,489 (84.5) <0.001 <0.001
Luminal B/HER2(+) 899 (9.5) 212 (23.6) 687 (76.4) 0.046 0.002
HER2 847 (8.9) 692 (81.7) 155 (18.3) 0.256 0.436
TN 1,501 (15.9) 904 (60.2) 597 (39.8) 0.104 <0.001
Unknown 1,742 (18.4) 358 (20.6) 1,384 (79.4) <0.001 <0.001

BCL2=B-cell CLL/lymphoma 2; NCCN =National Comprehensive Cancer Network; OS=overall survival; BCSS=breast cancer-specific survival; HR=hormonal
receptor; HER2 = human epidermal growth factor receptor 2; TN =triple negative.

*Chi-square test; fLog-rank test.
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Figure 3. Overall survival curves according to the expression of B-cell CLL/lymphoma 2 (BCL2) in each stage. Survival curves in stage | (A), stage Il (B),
stage Il (C), and stage unknown (D) subgroups.
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Figure 4. Overall survival curves according to the expression of B-cell CLL/lymphoma 2 (BCL2) in each subtype classified by each stage. Survival
curves for HR(+)/HER2(-) in stage | (A), stage Il (B), stage Il (C), for HR(+)/HER2(+) in stage | (D), stage Il (E), stage Ill (F), for HR(-/HER2(+) in stage |

(@), stage Il (H), stage Il (), and for HR(-)/HER2(-) in stage | (J), stage Il (K), stage Ill (L) subgroups.

HR =hormonal receptor; HER2 =human epidermal growth factor receptor 2.
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histologic grade, negative lymphovascular invasion, low Ki-67
index, and breast conserving surgery, but no difference in age
at diagnosis. In HR(+)/HER2(+) and HR(-)/HER2(+) sub-
types, no differences were found between the positive and
negative BCL2 groups except for PR and histologic grade, re-
spectively. In HR(-)/HER2(-) subtype, the BCL2-positive
group showed higher rates of patients with age less than 50
years, low Ki-67 index, and breast conserving surgery (Table
1). BCL2 positive rates for molecular subtypes according to
the NCCN and St. Gallen classifications are described in Table
2. According to the NCCN classification, the proportions of
positive BCL2 expression for each subtype were 88.8%, 76.4%,
18.3%, and 39.8% in HR(+)/HER2(-), HR(+)/HER2(+),
HR(-)/HER2(+), and HR(-)/HER2(-), respectively.

Prognostic influence of BCL2 on molecular subtypes of breast
cancer

BCL2 was a significant prognostic factor in all patients with
breast cancer in terms of both OS and BCSS (log-rank test,
both p<0.001) (Supplementary Figure 1, available online). In
subgroup analyses, BCL2 was also a significant prognosticator
in all subgroups with the exception of the subgroup with neg-
ative lymphovascular invasion in terms of both OS and BCSS
(Supplementary Table 2, available online). The Cox propor-
tional hazards model showed that BCL2 was a significant
prognostic factor not only in univariate analysis but also in
multivariate analysis in terms of both OS (hazard ratio, 0.589;
95% CI, 0.494-0.702; p < 0.001) and BCSS (hazard ratio, 0.253;
95% CI, 0.179-0.358; p<0.001) (Supplementary Table 3,
available online). Regarding NCCN classification, BCL2 was a
powerful prognostic factor in the HR(+)/HER2(-) subtype
(log-rank test, p <0.001) but its prognostic influence was mar-
ginally significant in the HR(+)/HER2(+) subtype (log-rank
test, p=0.046) in terms of OS. BCL2 was not a significant
prognosticator in HR(-)/HER2(+) and HR(-)/HER2(-) sub-
types (Figure 1). Regarding the St. Gallen classification, BCL2
was a significant prognostic factor in luminal A and luminal
B/HER2(-) subtypes and the unknown group (log-rank test,
all p<0.001). BCL2 was marginally significant in luminal B/
HER2(+) subtype, and not a significant prognosticator in
HER?2 or TN subtypes (Supplementary Figure 2, available on-
line). BCL2 was also not a significant prognosticator in epi-
dermal growth factor receptor positive (EGFR[+]) TNBC,
and EGFR(-) TNBC (Supplementary Figure 3, available on-
line). As the NCCN and St. Gallen classification largely deter-
mine categories according to HR, HER2, and Ki-67, we ana-
lyzed the prognostic effect of BCL2 according to these factors.
BCL2 had a more powerful effect in the HR(+), HER2(-), and
Ki-67 low groups (Figure 2).

https://doi.org/10.4048/jbc.2017.20.1.54

61

Prognostic influence of BCL2 according to stage of breast
cancer

We found that the prognostic influence of BCL2 was associ-
ated with the stage of breast cancer; the prognostic effect of
BCL2 increased as the stage of breast cancer advanced (Figure
3). We further analyzed the relationship between molecular
subtypes and stages according to NCCN classification. In the
HR(+)/HER2(-) subtype, although BCL2 was not a significant
prognosticator in stage I, it was a significant prognosticator in
stage II, and it was more significant in stage III. In HR(+)/
HER2(+) and HR(-)/HER2(-) subtypes, BCL2 was only a sig-
nificant prognosticator in stage III. In HR(-)/HER2(+) sub-
type, BCL2 was not a significant prognosticator in any stages
(Figure 4).

DISCUSSION

We found that BCL2 was a strong prognostic factor in the
HR(+)/HER2(-) subtype and luminal A and luminal B/
HER?2(-) subtypes. BCL2 had a marginal prognostic eftect on
the HR(+)/HER2(+) subtype and luminal B/HER2(+) sub-
types. BCL2 was not a prognosticator in HR(-)/HER2(+) or
HER2 subtype, or HR(-)/HER2(-) or TN subtype. We also
found that the effect of BCL2 on molecular subtypes was
more prominent in advanced stages and that BCL2 became a
significant prognosticator in stage III for HR(+)/HER2(+) and
HR(-)/HER2(-) subtypes as well as HR(+)/HER2(-) subtype,
although it was still not a prognostic factor in HR(-)/HER2(+)
subtype. BCL2 was not a prognostic factor in TNBC regard-
less of the expression of EGFR.

Although there have been rare previous reports on the
prognostic role of BCL2 in molecular subtypes of breast can-
cer published to date, the results have been inconsistent and
controversial. Dawson et al. [16] reported that BCL2 is an in-
dependent indicator of favorable prognosis for all types of
early-stage breast cancer including TNBC. Although they re-
ported that BCL2 was a favorable prognostic factor regardless
of ER, PR, and HER2, BCL2 was not analyzed according to
the combination of HR(+) and HER2(-). Seong et al. [24] re-
ported that BCL2 expression was an independent, favorable
prognostic factor only in breast cancer patients with the
HR(+)/HER2(-) subtype and that BCL2 was not a significant
prognostic factor in the other subtypes, including HR(+)/
HER2(+), HR(-)/HER2(+), and HR(-)/HER2(-) subtypes.

In the present study, the prognostic influence of BCL2 in
unselected breast cancer patients was largely consistent with
that reported in previous studies [12-16,25,26], including our
previous report [17]. BCL2 was a powerful favorable prognos-
tic factor in terms of both OS and BCSS, and the BCL2-posi-
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tive group showed more favorable clinicopathologic features
than the BCL2-negative group in all subgroups, with the ex-
ception of nodal positivity alone. In subgroup analyses, BCL2
was a favorable prognosticator in all subgroups, with the ex-
ception of the negative lymphovascular invasion subgroup,
and BCL2 was a significant prognostic factor in both univari-
ate and multivariate analyses. As the HR(+)/HER2(-) subtype
comprises 60.6% of all patients with breast cancer, excluding
an unknown subtype, the strong prognostic effects of BCL2 in
unselected breast cancer patients is supposed to be largely re-
flected by that of the HR(+)/HER2(-) subtype even though
BCL2 was found to have no prognostic effect in the HR(-)/
HER2(+) subtype (10.3%) and the HR(-)/HER2(-) subtype
(18.2%) in the present study. The favorable clinicopathologic
features that were observed in unselected breast cancers were
also found in the HR(+)/HER2(-) subtype only. As previously
reported, favorable clinicopathologic features and strong cor-
relation with HR were suggested as the causes of superior sur-
vival in patients with BCL2-positive breast cancer [17] and
these factors could partly explain the causality between the
expression of BCL2 and the prognoses in molecular subtypes
in breast cancer.

The prognostic influence of BCL2 was more prominent
with more advanced stage from stage I to stage III (Figure 3).
In stage I, BCL2 had no significant prognostic impact on any
subtypes, even HR(+)/HER2(-) subtype. In stage II, BCL2 was
a significant prognosticator only in HR(+)/HER2(-) subtype.
In stage III, BCL2 became a significant prognosticator in all
subtypes except for HR(-)/HER2(+) subtype. In HR(+)/
HER2(-) subtype, prognostic effects of BCL2 were more
prominent in stage III than stage II (Figure 4). As mentioned
above, the prognostic effect of BCL2 is presumed to be depen-
dent on the expression of HR and HER2; BCL2 did not be-
come a significant prognosticator even in stage III for HR(-)/
HER2(+) subtype, although it did become a significant prog-
nostic factor in stage III for HR(+)/HER2(+) and HR(-)/
HER2(-) subtypes. In the earlier stages, as the prognostic im-
pact of the stage itself might be stronger, the prognostic influ-
ence of BCL2 might be less prominent. With the same hy-
pothesis, the prognostic role of BCL2 could be more promi-
nent in the advanced stage for each molecular subtype.

In the present study, BCL2 was not a significant prognosti-
cator in unselected TNBC in terms of OS (Figure 1, Supple-
mentary Figure 1). However, it was a significant favorable
prognostic factor in stage III TNBC in terms of OS (Figure 4)
and in unselected TNBC in terms of BCSS (data not shown).
BCL2 was not a significant prognostic factor in EGFR(+) or
EGFR(-) TNBC. Although the prognostic role of BCL2 in
TNBC has been recently reported, the results have been high-
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ly inconsistent to date. Dawson et al. [16] reported that BCL2
is an independent favorable prognostic indicator for all types
of early-stage breast cancer including TNBC. Abdel-Fatah et
al. [27] reported that negative BCL2 expression was associated
with increased risk of death and recurrence in TNBC. Bouch-
alova et al. [28] reported that although BCL2 was a significant
prognostic factor in some studies, it was not a significant
prognosticator overall in TNBC according to a meta-analysis
[28]. Choi et al. [29] reported that although BCL2 expression
was not associated with any clinicopathologic parameters and
did not affect patient survival in TNBC, BCL2 expression
showed a significant association with worse OS and disease
free survival in the nonbasal (claudin-low; CK5/6- and
EGFR-) subgroup of TNBC [29]. Bouchalova et al. [30] re-
ported that high BCL2 expression is a significant independent
predictor of poor outcomes in TNBC patients treated with
anthracycline-based adjuvant chemotherapy, and high EGFR
protein expression is associated with poor BCSS in patients
with TNBC treated with anthracycline-based chemotherapy,
especially in basal-like (core; CK5/6+ and/or EGFR+) TNBC
[30]. Further investigations will be required to elucidate the
prognostic association between BCL2 and TNBC.

The present study showed the prognostic role of BCL2 in
each molecular subtype and each stage of breast cancer in a
relatively large group of subjects. Clinically, BCL2 could be
considered one of the important prognosticators in HR(+)/
HER2(-) subtype. In the advanced stage, the application of
BCL2 as a prognosticator could be expanded to not only
HR(+)/HER2(-), but also HR(+)/HER2(+) and HR(-)/
HER2(-) subtypes. Nevertheless, this study has several limita-
tions. First, as we could not collect sufficient information on
adjuvant therapies including chemotherapy, endocrine ther-
apy, trastuzumab therapy, and radiation therapy, we were
unable to analyze their effects in the current study. Second,
we could not analyze the impact of BCL2 on the subgroups
of TNBC such as core type and claudin-low type because of
limited data regarding CK5/6. Third, we were unable to analyze
the influence of BCL2 according to the percentage or intensity
of immunohistochemical staining for BCL2 because we could
only collect final interpreted results regarding BCL2 immuno-
histochemistry. It is our hope that additional investigations
could further clarify our results, and we expect that it will be
possible to verify the mechanism of action by which BCL2 in-
fluences the prognosis of breast cancer in the near future.

In conclusion, the prognostic influence of BCL2 was differ-
ent across molecular subtypes of breast cancer, and it was de-
pendent on the expression of HR, HER2, and Ki-67, as well as
stage. BCL2 had a strong prognostic impact in HR(+)/
HER2(-) and luminal A and luminal B/HER2(-) subtypes,
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particularly in advanced stages, but it had no effect in HR(-)/
HER2(+) or HER2 subtypes, even in advanced stages. BCL2
had an intermediate effect in HR(+)/HER2(+) and luminal B
and HR(-)/HER2(-) or TN subtypes, and BCL2 was a signifi-
cant prognostic factor for these subtypes only in stage III tu-
mors. BCL2 had no prognostic impact in TNBC regardless of
EGEFR expression. Although favorable clinicopathologic fea-
tures of the HR(+)/HER2(-) subtype could explain the major-
ity of causality for the prognostic role of BCL2, further inves-
tigations are needed to verify the prognostic influence of
BCL2 on molecular subtypes of breast cancer and to develop
clinical applications of BCL2 for prognostication in each mo-
lecular subtype of breast cancer.
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