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Purpose: B-cell lymphoma 2 (BCL2) has an antiapoptotic role, however, has resulted in it being a powerful favorable
prognostic factor in breast cancer. Several studies revealed BCL2 is strongly associated with a lower rate of early
recurrence after initial treatment in breast cancer patients, but study of a prolonged effect after 5 years is lacking. We
investigated BCL2 as a prognostic factor in breast cancer in comparison to early and late recurrence.

Methods: We retrieved data from 2,198 patients with primary breast cancer who underwent surgical treatment and
adjuvant treatment at the breast cancer center between 2005 and 2015. Each molecular subtype was classified, and Ki-
67 and BCL2 were also assessed by immunohistochemistry. BCL2 and the association between molecular subtypes were
assessed in early and late recurrences, respectively. Five-year postrecurrence survival and BCL2 were also assessed.
Results: The BCL2-positive group was associated with favorable clinicopathologic characteristics. The time to recurrence
was significantly longer in the BCL2-positive group (P = 0.035). Late recurrence after 5 years was higher in the BCL2-
positive group (P = 0.029). In multivariate survival analysis, tumor size and BCL2-positive expression were the only
independent prognostic factors for late recurrence (P = 0.004). In the patients with recurrence, 5-year postrecurrence
survival was significantly higher in the BCL2-positive group (P < 0.001).

Conclusion: Our result showed that prognosis was better in BCL2-positive patients compared to BCL2-negative patients
at late recurrence. We suggested that BCL2 expression could be used as a marker to help determine additional adjuvant
therapy or extended hormone therapy in hormone-dependent breast cancer.

[Ann Surg Treat Res 2023;105(1):20-30]
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INTRODUCTION

Breast cancer is a highly heterogeneous disease and includes
different molecular subtypes. This heterogeneity makes it
difficult to predict the prognosis of breast cancer patients and
influences tumor development and progression [1,2].

The genetic features of the tumor and adjuvant therapy
methods affect the risk and timing of recurrence [3-5]. In
hormone receptor-negative breast cancer, recurrences mostly
occur within the first 5 years after diagnosis, and the relapse

rates drop rapidly thereafter, whereas late recurrences more
than 5 years after diagnosis consistently occur in patients with
hormone receptor-positive breast cancer [6,7].

A range of techniques, such as clinicopathological variables
and multigene assays, are employed to evaluate the late
recurrence of hormone receptor-positive breast cancer [8-10]. It
is needed to identify patients at risk of late recurrence of breast
cancer and establish treatment strategies such as extended
endocrine therapy. This is a way to mitigate the toxicity burden
of extended endocrine therapy in breast cancer patients. The

Received March 15,2023, Revised May 23, 2023, Accepted June 14, 2023

Corresponding Author: Yong Hwa Eom

Division of Breast Surgery, Department of Surgery, Eunpyeong St. Mary's
Hospital, College of Medicine, The Catholic University of Korea, 1021
Tongil-ro, Eunpyeong-gu, Seoul 03312, Korea

Tel: +82-2-2030-4404, Fax: +82-2-2030-4647

E-mail: hurrah98@catholic.ac kr

ORCID: https://orcid.org/0000-0002-1799-5214

Copyright © 2023, the Korean Surgical Society

(€O Annals of Surgical Treatment and Research is an Open Access Journal. All
articles are distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which
permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.



Hee Ju Kim, et al: BCL2 as prognostic factor for late recurrence in breast cancer

clinical treatment score at 5 years in breast cancer is a late
recurrence predictor that includes tumor size, the number of
positive nodes, histologic grade, and age and is used to estimate
an individual's risk of late, distant metastatic recurrence [11].

B-cell lymphoma 2 (BCL2) is a key player in the regulation
of cell death and is recognized as an oncogene in a variety of
malignancies, particularly leukemia and lymphoma [12]. BCL2
overexpression inhibits apoptotic cell death and activates
cell proliferation and tumor progression [12]. Many studies
have examined the clinical importance of BCL2 expression
and concluded that BCL2 is an independent and powerful
prognostic protein marker, in hormone receptor-positive breast
cancer [13].

The aim of this study was to examine the relationship
between late breast cancer recurrence and BCL2, which is
easily accessible in clinical practice, and other known clinical
pathological variables.

METHODS

This study was approved by the Institutional Review Board
of our hospital (No. KC 15RISI0804). The study was performed
in accordance with the Declaration of Helsinki and written
informed consent was waived due to its retrospective nature.

Patient selection
A prospective cohort of patients with invasive breast cancer

who underwent surgical treatment and adjuvant treatment was
reviewed retrospectively at a single institute. A total of 3,130
patients were diagnosed with invasive breast cancer between
January 2005 and December 2015.

We excluded patients with non-invasive carcinoma, distant
metastasis at diagnosis, bilateral breast cancer, and any other
malignancy. Patients who had insufficient clinicopathologic
data or had received neoadjuvant treatment were excluded.

Patients' clinical and pathological features including age
at diagnosis, type of surgery, pathological T and N staging,
breast cancer stage according to the 8th edition of American
Joint Committee on Cancer (AJCC) classification, histologic
grade, type of adjuvant treatment (chemotherapy, endocrine
therapy, and radiotherapy), Ki-67 status, estrogen receptor (ER),
progesterone receptor (PR), human epidermal growth factor
2 (HER 2) expression, molecular subtype and incidence of
recurrence and death were reviewed.

Immunohistochemistry and assay methods
For ER (SP1, prediluted; Roche), PR (1E2, prediluted; Roche),

HER2 (4B5, prediluted; Roche), Ki-67 (MIB-1, prediluted; Roche),
and BCL2 (124, 1:50; Dako), immunohistochemistry (IHC) was
performed on whole tissue section slides using BenchMark
ULTRA (Ventana Medical Systems). A positive ER and PR status

was defined as an Allred score of =3. HER2 was defined as
negative when the IHC score was 0 or 1+, and defined as
positive as an THC score of 3+. If the IHC score was 2+, the
sample was retested with fluorescence in situ hybridization.
The Ki-67 positive cut-off level was level =14% according to
the expressing cell ratio. BCL2 expression was determined
by analyzing the percentage of positively stained cells. BCL2
expression was interpreted by a single pathologist on the basis
of staining intensity and extent, BCL2-positive was defined
when >10% of the cells were stained.

Four intrinsic molecular subtypes were derived based on
slight modifications of methods described in the 13th St.
Gallen International Expert Consensus: (1) luminal A: ER- and/
or PR-positive, HER2-negative, and a low Ki-67 level (<14%); (2)
luminal B: ER- and/or PR-positive, HER2-positive, and any Ki-
67 level; (3) HER2-overexpression: HER2 overexpression or
amplification, and absence of ER and PR expression; and (4)
triple-negative breast cancer (TNBC): ER-, PR-, and HER2-negative
[14]. All cancers were staged according to the eighth edition of
the AJCC staging manual.

Statistical analysis
Based on 5 years, it was divided into early and late

recurrences. Early recurrence was defined as the occurrence
of any breast cancer-related event within 5 years of the first
diagnosis of breast cancer, including local, regional, and distant
recurrences and death from breast cancer. Late recurrence was
defined as any breast cancer-related event that occurred 5 years
after the first diagnosis of breast cancer. Any non-breast cancer-
related death was censored. Postrecurrence overall survival
(P-OS) was calculated from the time of diagnosis of the first
recurrence to the time of death from breast cancer.

The chi-square and Fisher exact tests were used for
comparison between categorical variables. Cumulative survival
probabilities were estimated using the Kaplan-Meier analysis.
The log-rank test was performed for comparing differences
between survival rates. A multivariate analysis was performed
using the Cox proportional hazards regression model. All
tests were 2-sided and a P-value of <0.05 was considered to be
statistically significant. The statistical analyses were performed
with I PASW Statistics software ver. 18.0 for Windows (IBM
Corp.).

RESULTS

Clinical and pathological characteristics
From 2005 to 2015, a total of 3,130 patients were operated on

for breast cancer. Excluding patients who meet the exclusion
criteria, 2,198 were included in the statistical analysis. There
were 254 recurrences (11.6%), 191 recurrences occurred within 5
years, and 63 recurrences after 5 years (Fig. 1).
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The mean patient age was 51.59 = 0.23 years, and the
mean follow-up was 171.18 + 0.79 months. The clinical and
pathological characteristics of the 2,198 patients are summarized
in Table 1. BCL2-positive expression was observed in 1,373
patients (62.5%), and BCL2-negative expression was observed in

825 patients (375%). The BCL2-positive group was significantly
different from the BCL2-negative group in terms of age, axillary
operation, tumor size, nodal status, pathologic stage, histologic
grade, ER status, PR status, HER2 status, Ki-67, molecular
subtype, adjuvant chemotherapy, adjuvant endocrine therapy,

3,130 Breast cancer center patients
(Jan 1, 2005 - Dec 31, 2015)

932 Exclusion

BCL2-negative expression
(n =825)

BCL2-positive expression
(n=1,373)

Late (>5 yr)
(n=23)

No recurrence Recurrence No recurrence Recurrence
(n=702) (n=123) (n=1,242) (n=131)
Early (25 yr) Early (<5 yr)
(n=100) (n=91)

Late (>5 yr)
(n=40)

Table 1. Clinical and pathological characteristics according to BCL2 expression

Characteristic

No. of patients
Age (yr)

<50

>50
Breast operation

Breast-conserving surgery

Mastectomy
Axillary operation
No
SLNB
ALND
Tumor size (cm)
<2
>2
Lymph node metastasis
No
Yes
Stage
I
Il
m
Histologic grade
G1
G2
G3

Total patients

2,198

994 (45.2)
1,204 (54.8)

1,392 (63.3)
806 (36.7)

1(0.0)
1,431 (65.1)
766 (34.8)

1,448 (65.9)
750 (34.1)

1,562 (71.1)
636 (28.9)

1,718 (78.2)
326 (14.8)
154 (7.0)

582 (26.5)
963 (43.8)
653 (29.7)

Fig. 1. Flowchart of the patient

cohort included in this study.
BCL2, B-cell lymphoma 2.

BCL2 negative BCL2 positive P-value
825 1,373
0.021
347 (42.1) 647 (47.1)
478 (57.9) 726 (52.9)
0.110
505 (61.2) 887 (64.6)
320 (38.8) 486 (35.4)
0.001
0 (0) 1(0.1)
501 (60.7) 930 (67.7)
324 (39.3) 442 (32.2)
0.001
508 (61.6) 940 (68.5)
317 (38.4) 433 (31.5)
<0.001
549 (66.5) 1,013 (73.8)
276 (33.5) 360 (26.2)
<0.001
514 (62.3) 1,204 (87.7)
218 (26.4) 108 (7.9)
93 (11.3) 61 (4.4)
<0.001
114 (13.8) 468 (34.1)
306 (37.1) 657 (47.9)
405 (49.1) 248 (18.1)
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Table 1. Continued
Characteristic Total patients

Lymphovascular invasion

No 1,367 (62.2)

Yes 802 (36.5)

Unknown 29 (1.3)
Estrogen receptor

Negative 575(26.2)

Positive 1,623 (73.8)
Progesterone receptor

Negative 786 (35.8)

Positive 1,412 (64.2)
HER2

Negative 1,707 (77.7)

Positive 491 (22.3)
Ki-67

<14% 882 (40.1)

>14% 1,316 (59.9)
Molecular subtype

Luminal A 734 (33.4)

Luminal B 921 (41.9)

HER2 overexpression 206 (9.4)

TNBC 337 (15.3)
Adjuvant chemotherapy

No 686 (31.2)

Yes 1,512 (68.8)
Adjuvant endocrine therapy

No 586 (26.7)

Yes 1,612 (73.3)
Adjuvant radiation therapy

No 670 (30.5)

Yes 1,528 (69.5)
Recurrence

No 1,944 (88.4)

Yes 254 (11.6)
Death

No 2,095 (95.3)

Yes 103 (4.7)

Values are presented as number (%).

BCL2 negative BCL2 positive P-value
0.132
491 (59.5) 876 (63.8)
322 (39.0) 480 (35.0)
12 (1.5) 17 (1.2)
<0.001
458 (55.5) 117 (8.5)
367 (44.5) 1,256 (91.5)
<0.001
545 (66.1) 241 (17.6)
280 (33.9) 1,132 (82.4)
<0.001
508 (61.6) 1,199 (87.3)
317 (38.4) 174 (12.7)
<0.001
216 (26.2) 666 (48.5)
609 (73.8) 707 (51.5)
<0.001
127 (15.4) 607 (44.2)
257 (31.2) 664 (48.4)
188 (22.8) 18 (1.3)
253 (30.7) 84 (6.1)
<0.001
190 (23.0) 496 (36.1)
635 (77.0) 877 (63.9)
<0.001
447 (54.2) 139 (10.1)
378 (45.8) 1,234 (89.9)
0.137
267 (32.4) 403 (29.4)
558 (67.6) 970 (70.6)
<0.001
702 (85.1) 1,242 (90.5)
123 (14.9) 131 (9.5)
<0.001
763 (92.5) 1,332 (97.0)
62 (7.5) 41 (3.0

BCL2, B-cell lymphoma 2; SLNB, sentinel lymph node biopsy; ALND, axillary lymph node dissection; HER2, human epidermal

growth factor receptor 2; TNBC, triple-negative breast cancer.

and incidence of recurrence and death. The BCL2-positive group
was significantly associated with younger age (P = 0.021),
smaller tumor size (P = 0.001), lower rate of lymph node (LN)
metastasis (P < 0.001), early-stage disease (P < 0.001), lower
histologic grade (P < 0.001), hormone receptor positivity (P <
0.001), HER2 negativity (P < 0.001), lower Ki-67 (=14%) (P <
0.001), higher rate of luminal molecular subtype (P < 0.001),
and higher rate of adjuvant chemotherapy or endocrine therapy
(P < 0.001) than the BCL2-negative group (Table 1). The rate of
recurrence or death was statistically significantly lower in the
BCL2-positive group than in the BCL2-negative group (P < 0.001)
(Table 1).

Positive clinicopathological characteristics and a younger
age of less than 50 years were shown to be connected with the
BCL2-positive group.

The clinical and pathologic findings of the 254 patients with
tumor recurrence are included in Table 2. Between the BCL2-
positive and BCL2-negative groups, there were statistically
significant differences in terms of age, tumor size, histologic
grade, stage, ER status, PR status, HER2 status, molecular subtype,
adjuvant treatment, time to recurrence, and death rate, The BCL2-
positive group with recurrence was significantly associated with
younger age (P = 0.013), smaller tumor size (P = 0.009), early-
stage disease (P = 0.004), lower histologic grade (P = 0.001),
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Table 2. Clinical and pathological characteristics according to BCL2 expression in patients with recurrence

Characteristics Total patients BCL2 negative BCL2 positive P-value

No. of patients 254 123 131

Age (yr) 0.013
<50 107 (42.1) 42 (34.1) 65 (49.6)
=50 147 (57.9) 81 (65.9) 66 (50.4)

Breast operation 0.875
Breast-conserving surgery 135 (53.1) 66 (53.7) 69 (52.7)
Mastectomy 119 (46.9) 57 (46.3) 62 (47.3)

Axillary operation 0.122
SLNB 118 (46.5) 51 (41.5) 67 (51.1)
ALND 136 (53.5) 72 (58.5) 64 (48.9)

Tumor size (cm) 0.009
<2 119 (46.9) 68 (55.3) 51(38.9)
>2 135 (53.1) 55 (44.7) 80 (61.1)

Lymph node metastasis 0.219
No 134 (52.8) 60 (48.8) 74 (56.5)
Yes 120 (47.2) 63 (51.2) 57 (43.5)

Stage 0.004
| 151 (59.4) 60 (48.8) 91 (69.5)
Il 57 (22.4) 35(28.5) 22 (16.8)
m 46 (18.1) 28(22.8) 18 (13.7)

Histologic grade 0.001
G1 38 (15.0) 15(12.2) 23 (17.6)
G2 111 (43.7) 43 (35.0) 68 (51.9)
G3 105 (41.3) 65 (52.8) 40 (30.5)

Lymphovascular invasion 0.299
No 110 (43.3) 55 (44.7) 55 (42.0)
Yes 139 (54.7) 64 (52.0) 75 (57.3)
Unknown 5(2.0) 4 (3.3) 1(0.8)

Estrogen receptor <0.001
Negative 92 (36.2) 74 (60.2) 18 (13.7)
Positive 162 (63.8) 49 (39.8) 113 (86.3)

Progesterone receptor <0.001
Negative 119 (46.9) 91 (74.0) 28 (21.4)
Positive 135 (53.1) 32 (26.0) 103 (78.6)

HER2 0.001
Negative 200 (78.7) 86 (69.9) 114 (87.0)
Positive 54 (21.3) 37 (30.1) 17 (13.0)

Ki-67 0.056
<14% 72 (28.3) 28(22.8) 44 (33.6)
>14% 182 (71.7) 95 (77.2) 87 (66.4)

Molecular subtype <0.001
Luminal A 55 (21.7) 15 (12.2) 40 (30.5)
Luminal B 114 (44.9) 37 (30.1) 77 (58.8)
HER?2 overexpression 25(9.8) 21(17.1) 4(3.1)
TNBC 60 (23.6) 50 (40.7) 10 (7.6)

Adjuvant chemotherapy 0.987
No 60 (23.6) 29 (23.6) 31(23.7)
Yes 194 (76.4) 94 (76.4) 100 (76.3)

Adjuvant endocrine therapy <0.001
No 93 (36.6) 74 (60.2) 19 (14.5)
Yes 161 (63.4) 49 (39.8) 112 (85.5)

Adjuvant radiation therapy 0.705
No 92 (36.2) 46 (37.4) 46 (35.1)

Yes 162 (63.8) 77 (62.6) 85 (64.9)
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Table 2. Continued

Characteristics Total patients BCL2 negative BCL2 positive P-value

Time to recurrence 43.68 £ 2.06 39.21 +£3.15 47.88 £ 2.66 0.035

Recurrence 0.029
Early, <5 yr 191 (75.2) 100 (81.3) 91 (69.5)
Late, >5 yr 63 (24.8) 23 (18.7) 40 (30.5)

Death 0.001
No 171 (67.3) 70 (56.9) 101 (77.1)
Yes 83 (32.7) 53 (43.1) 30(22.9)

Values are presented as number (%).
BCL2, B-cell lymphoma 2; SLNB, sentinel lymph node biopsy; ALND, axillary lymph node dissection; HER2, human epidermal
growth factor receptor 2; TNBC, triple-negative breast cancer.

Table 3. Univariate and Multivariate analysis of independent risk factors associated with late recurrence

- o Early recurrence Late recurrence  Univariate analysis Multivariate analysis
aracteristic
=101 (n=63) P-value Adjusted HR (95%Cl)  P-value
Age at diagnosis (yr) 0.189
<50 76 (39.8) 31(49.2)
>50 115 (60.2) 32 (50.8)
Breast operation 0.306
Breast-conserving surgery 98 (51.3) 37 (58.7)
Mastectomy 93 (48.7) 26 (41.3)
Axillary operation 0.426
No 0(0) 00
SLNB 86 (45.0) 32 (50.8)
ALND 105 (55.0) 31(49.2)
Tumor size (cm) 0.041 0.021
<2 82 (42.9) 37 (58.7) Reference
>2 109 (57.1) 26 (41.3) 1.870 (1.098-3.185)
Lymph node metastasis 0.191
No 96 (50.3) 38 (60.3)
Yes 95 (49.7) 25(39.7)
Stage <0.001
| 100 (52.4) 51 (81.0)
Il 52 (27.2) 5(7.9)
m 39 (20.4) 7 (11.1)
Estrogen receptor 0.008
Negative 78 (40.8) 14 (22.2)
Positive 113 (59.2) 49 (77.8)
Progesterone receptor <0.001
Negative 105 (55.0) 14 (22.2)
Positive 86 (45.0) 49 (77.8)
HER2 0.119
Negative 146 (76.4) 54 (85.7)
Positive 45 (23.6) 9(14.3)
Histologic grade <0.001
G1 19 (9.9) 19 (30.2)
G2 78 (40.8) 33 (52.4)
G3 94 (49.2) 11(17.5)
Ki67 <0.001
<14% 40 (20.9) 32 (50.8)
>14 151 (79.1) 31(49.2)
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Table 3. Continued

- Early recurrence
Characteristic y

(n=191) (n=63)

Lymphovascular invasion

No 76 (39.8) 34 (54.0)

Yes 111 (58.1) 28 (44.4

Unknown 4(2.1) 0
BCL2

Negative 100 (52.4) 23 (36.5)

Positive 91 (47.6) 40 (63.5
Molecular subtype

Luminal A 29 (15.2) 26 (41.3)

Luminal B 87 (45.5) 27 (42.9)

HER2 overexpression 23 (12.0) 2(3.2)

TNBC 52 (27.2) 8(12.7)
Adjuvant chemotherapy

No 41 (21.5) 19 (30.2)

Yes 150 (78.5) 44 (69.8)
Adjuvant radiotherapy

No 72 (37.7) 20 (31.7)

Yes 119 (62.3) 43 (68.3)
Adjuvant endocrine therapy

No 82 (42.9) 11 (17.5)

Yes 109 (57.1) 52 (82.5)

Values are presented as number (%).

Late recurrence

Univariate analysis Multivariate analysis

P-value Adjusted HR (95%Cl) P-value

0.120

0.029 0.004

Reference
2.297 (1.297-4.067)
<0.001
0.159

0.394

<0.001

HR, hazard ratio; Cl, confidence interval; SLNB, sentinel lymph node biopsy; ALND, axillary lymph node dissection; HER2, human
epidermal growth factor receptor 2; BCL2, B-cell lymphoma 2; TNBC, triple-negative breast cancer.

hormone receptor positivity (P < 0.001), HER2 negativity (P <
0.001), higher rate of luminal molecular subtype (P < 0.001),
and higher rate of adjuvant endocrine therapy (P < 0.001) than
the BCL2-negative group with recurrence (Table 2).

The time to recurrence was significantly longer in the BCL2-
positive group than in the BCL2-negative group (47.88 + 2.66
months vs. 39.2 + 3.151 months, P = 0.035). Late recurrence
after 5 years was 18.7% in the BCL2-negative group and 30.5%
in the BCL2-positive group, which was statistically significantly
higher in the BCL2-positive group (P = 0.029). Early recurrence
within 5 years was 81.3% in the BCL2-negative group and 69.5%
in the BCL2-positive group.

B-cell lymphoma 2: time-independent prognostic

factor in late recurrence
Out of 254, a total of 191 patients with recurrence

experienced early recurrence (75.2%), and 63 patients had late
recurrence (24.8%). In univariate analysis, time to recurrence
showed a statistically significant association with tumor size,
pathologic stage, histologic grade, ER status, PR status, Ki-
67 status, BCL2 expression, molecular subtype, and adjuvant
endocrine therapy (Table 3).

Tumor size and BCL2-positive expression were the only
independent prognostic markers for late recurrence of breast

Table 4. Recurrence pattern according to the status of BCL2
expression in the 254 patients with recurrence

BCL2 negative BCL2 positive

Variable (n=123) (n=131) P-value
Recurrence 0.452
Locoregional 43 (35.0) 40 (30.5)

Distant 80 (65.0) 91 (69.5)

Values are presented as number (%).
BCL2, B-cell lymphoma 2.

cancer, according to multivariate survival analysis with
Cox's proportional hazard model (odds ratio [OR], 1.870; 95%
confidence interval [CI], 1.098-3.185; P = 0.021 and OR, 2.297;
05% CI, 1.297-4.067; P = 0.004).

First recurrence patterns according to the B-cell

lymphoma 2 expression status
Eighty-three (of the 254 patients 32.7%) experienced

locoregional recurrence, and 171 (673%) had distant metastasis.
The most common site of distant metastasis was the bone (n =
71) followed by the lung (n = 44). The patterns of recurrence in
the positive and the negative BCL2 expression groups were not
different (Table 4).
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1.0 7
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0 50 100 150

Follow-up (mo)

Fig. 2. Postrecurrence overall survival (P-OS) was significantly
different according to the B-cell lymphoma 2 (BCL2) status of
the 254 patients with recurrence (P < 0.001).

Postrecurrence overall survival according to the

B-cell lymphoma 2 expression status
In the 254 patients with recurrence, there were significantly

different outcomes for P-OS according to the BCL2 expression
status (Fig. 2). Five-year P-OS was 68.4% for BCL2-negative and
87.7% for BCL2-positive (P < 0.001). The BCL2-positive group
showed significantly higher rates of P-OS than the BCL2-
negative group.

DISCUSSION

We investigated the role of BCL2 as a prognostic factor
for breast cancer. Compared to the BCL2-negative group, the
BCL2-positive group showed more favorable clinicopathologic
parameters, including tumor size, nodal status, pathologic stage,
histologic grade, hormone receptor status, and HER2 status in
this study. Our results demonstrated that BCL2-positive group
had a higher rate of late breast cancer recurrence than the
BCL2-negative group. The postrecurrence survival also showed
excellent results in the BCL2-positive group compared to the
BCL2-negative group.

BCL2 is a key antiapoptotic or programmed cell death
regulatory protein [13,15]. BCL2-positivity is expected to
correlate with poor prognosis [16,17]. In contrast to other
solid tumors, BCL2-positive expression in breast cancer is
associated with favorable prognosis factors, such as low grade,
slow proliferation, and ER positivity [13,17]. The mechanism of
the paradoxical favorable prognostic effect of BCL2 in breast
cancer remains unclear [17]. Many studies have suggested that
interactions between BCL2 and ER modulate the prognostic
effect [18-20].

This study focused on the favorable clinical effects of BCL2
as well as its effects on late recurrence of breast cancer. Many
studies have examined the clinical importance of BCL2 in

breast cancer [21-23]. Although there is still a debate about the
paradoxical role of BCL2, most studies concluded that BCL2-
positivity predicted a favorable clinical outcome in breast
cancer [13,21,24-26]. Similar to our results, several previous
studies revealed an association with favorable features in BCL2-
positive breast cancer patients and proved BCL2 as a favorable
prognostic factor. Callagy et al. [26] evaluated the prognostic
potential of 13 biomarkers in 930 breast cancers on a tissue
microarray and showed that BCL2 expression had a powerful
prognostic impact independent of the Nottingham prognostic
index. They also proved the prognostic role of BCL2 in a meta-
analysis of 18 studies with 2,285 cases [22]. Dawson et al. [13]
performed a meta-analysis of 5 studies with 11,212 cases and
concluded that BCL2 was an independent indicator of favorable
prognosis for all types of early-stage breast cancer.

Hwang et al. [27] showed that the BCL2-positive group had
more favorable features in all clinicopathologic parameters, and
all subtypes showed better overall survival (OS) and disease-
free survival (DFS) than the BCL2-negative group. In a more
recent study, they assessed BCL2 expression levels by IHC using
tissue microarrays from 393 breast cancer patients and found
that the high-intensity BCL2 expression group had superior
DFS compared to the low-intensity BCL2 group. In this study,
the favorable prognostic effect of BCL2 expression was detected
only in the hormone receptor-positive and HER2-negative
groups [12].

In contrast, Honma et al. [21] reported that BCL2 expression
in the ER-negative and PR-negative, and triple-negative group
without adjuvant therapy, especially in postmenopausal
women, had an independent unfavorable prognostic impact.
They reported that the favorable prognosis of the BCL2-positive
group might be indirectly affected by co-expressed hormone
receptors and adjuvant endocrine therapy. Although most
research typically established a 10% cut-off value for BCL2-
positivity, this study chose a cut-off value of 30%, which may
have led to different outcomes.

Mammographic screening has improved early breast cancer
identification, which has led to a rise in the number of long-
term survivors [28]. To identify individuals with a high risk
of late recurrence among long-term survivors of breast cancer
and avoid missing the diagnosis of disease recurrence, it is
important to understand the factors associated with the risk of
late recurrence.

Several studies investigated the predictors of late recurrence
of breast cancer, including clinicopathologic parameters and
molecular tools. Wangchinda et al. [29] retrospectively analyzed
the data of 300 recurrent breast cancer patients and divided
them into those whose relapse times were longer or shorter
than 5 years. Tumors larger than 2 cm, LN metastasis, and
high nuclear grade were associated with early recurrence,
whereas hormone receptor positivity and the HER2-negative
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subtype were related to late recurrence of breast cancer.
Pedersen et al. [30] investigated the risk of late recurrence and
clinicopathologic features in early breast cancer in patients
10 years or more, up to 32 years after primary breast cancer
diagnosis, using the Danish Breast Cancer Group clinical
database from 1987 to 2004. Among 36,924 patients, 2,595
developed late recurrence, with the associated features of tumor
size greater than 20 mm, LN-positive disease, and hormone
receptor positivity. Recurrences continued to occur up to 32
years after primary diagnosis. These results showed that certain
clinicopathologic characteristics, including tumor size, nodal
status, and histologic grade, had a prognostic impact not only in
early recurrence but also in late recurrence of breast cancer.

As these studies showed, the hormone receptor-positive
subtype is prone to occur late recurrence of breast cancer,
defined as occurring more than 5 years after diagnosis.
Delineating the risk of late recurrence in patients with hormone
receptor-positive breast cancer and accessing more accurate
information to identify who might be spared or benefit from
further extended hormone therapy is important because of the
side effects and toxicities of the drugs [28].

This is similar to the results of our study, where tumors larger
than 2 cm and BCL2-positive expression were related to late
breast cancer recurrence (P = 0.021 and P = 0.004), respectively.
The treatment guidelines recommend treatment based on
risk groups that include tumor size. Thus, patients with large
tumors might have received more aggressive treatment at the
time of their diagnosis, and the effect of these treatments may
be responsible for late breast cancer recurrence rather than
early. BCL2 expression is downstream of the estrogen signaling
pathway and is highly expressed in hormone-dependent breast
cancer. However, lower BCL2 expression is associated with
more frequent resistance to endocrine therapy and higher early
recurrence rates. BCL2-positive expression is associated with the
late recurrence of breast cancer. However, various antibodies
are used to assess BCL2 expression, and the cut-off number of
positive cells defining a tumor with BCL2 overexpression often
varies according to the antibodies, which may lead to biased
conclusions [22,23]. The cut-off in the number of positive cells
defining a tumor with BCL2 overexpression varies from 5% to
50% and were more than 10% in most studies [22,23]. Clone
124 is the most commonly used and was used in the majority
of studies where BCL2 was an independent predictor of DFS
or OS [22,23]. In our study, BCL2-positivity was defined as the
presence of cytoplasmic staining in >10% of the malignant
cells, following the practice used in most previous studies using
clone 124.

In our study, BCL2-positive expression was also associated
with late recurrence and better OS after recurrence compared
to BCL2-negative expression. This suggests that BCL2-positive
expression might be a good prognostic factor for the late

recurrence of breast cancer.

However, there were some limitations. First, because this
study was retrospective, selection bias may have been present.
Second, differences according to the degree of BCL2 expression
could not be analyzed. However, we obtained standardized
BCL2 measurements performed by a single pathologist at a
single institution. Detailed clinicopathologic data and long-term
follow-up duration are also strengths of our study. Given the
size of the sample, there is a chance that subgroup analyses will
yield more statistical power.

In conclusion, our results demonstrate that BCL2-positive
expression has mostly seen in hormone-dependent breast
cancer, and prognosis is better in BCL2-positive patients
compared to BCL2-negative patients at late recurrence. This
is suggesting that BCL2 expression could be used as a marker
to help determine additional adjuvant therapy or extended
hormone therapy in hormone-dependent breast cancer.
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