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Purpose: B-cell lymphoma (bcl)-2 is an anti-apoptotic gene,
and it is a poor prognostic factor in various malignant tumors.
However, the prognostic significance of bcl-2 expression in
breast cancer remains controversial. We investigated the
prognostic significance of bcl-2 according to cancer molecular
subtype. Methods: We analyzed 411 patients with primary
invasive breast cancer who underwent surgery at our insti-
tution between 1999 and 2001. The subtypes were classified
as luminal (estrogen receptor [ER]+ and/or progesterone
receptor [PR]+, irrespective of human epidermal factor recep-
tor 2 [HER2)), triple-negative (ER-, PR-, and HER2-), or HER2
(ER- ,PR-, and HER2+). Results: A total of 236 (57.4%)
cases were positive for bcl-2, and bcl-2 expression was sig-
nificantly associated with earlier stage, lower grade, expres-
sion of hormone receptor positivity, and HER2 negativity.
No difference in disease-free survival (DFS) was observed

cance of bcl-2 varied with subtype; bcl-2 was not a prognos-
ticator in patients with the luminal and HER2 subtypes. How-
ever, patients with bcl-2(+) tumors of the triple-negative sub-
type showed significantly worse DFS than those with bcl-2(-)
tumors (p=0.048). In a multivariate analysis, bcl-2 expres-
sion remained a significant predictor of recurrence in patients
with the triple-negative subtype (hazard ratio, 3.26; 95%
confidence interval, 1.40-7.59; p=0.006). Conclusion: The
prognostic significance of bcl-2 varied with molecular sub-
type; bcl-2 expression was a poor prognosticator in patients
with the triple-negative subtype, but not in those with the
luminal and HER2 subtypes.
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Bcl-2 as a Prognostic Marker
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Table 1. Clinicopathologic characteristic and treatment details
of patients

Total (n=411)

Mean+SD No. (%)

Age (yr) 48.0+10.2

<50 243 (59.1)

>50 168 (40.9)
T classification

T 163 (39.7)

T2 217 (52.8)

T3 25(6.1)

T4 6(1.5)
Lymph node metastasis

Negative 205 (49.9)

Positive 206 (50.1)
Stage

| 100 (24.3)

I 220 (53.5)

Il 78(19.0)

1\ 13(3.2)
Histology grade

G1 18 (4.4)

G2 197 (47.9)

G3 147 (35.8)

GX 49 (11.9)
Hormonal receptor status

ER+or PR + 251 (61.1)

ER- and PR- 160 (38.9)
HER2

0,1+, 2+ 316 (76.9)

3+ 95(23.1)
Molecular subtype

ER positive or PR positive 251 (61.1)

HER2 positive 48 (11.7)

Triple negative 112 (27.3)
Bcl-2 expression

Positive 236 (57.4)

Negative 175 (42.6)
Breast operation

Mastectomy 330(80.3)

Lumpectomy 81(19.7)
Chemotherapy

Yes 408 (99.3)

No 3(0.7)
Hormonal therapy

Yes 253 (61.6)

No 188 (38.4)
Radiotherapy

Yes 132 (32.1)

No 279 (67.9)

ER=estrogen receptor; PR=progesterone receptor.
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Table 2. Clinicopathologic characteristic according to bcl-2
expression

Bcl-2 (+) Bcl-2 (-)
(n=236) (n=175) p-value
No. (%) No. (%)

Age (yr)* 477+£98 48.4+108 0465
<50 149 (61.3) 94 (38.7) 0.055
>50 87 (51.8) 81(48.2)

T classification
T 100 (61.3) 63(38.7) 0.544
T2 119 (54.8) 98 (45.2)

T3 3(52.0) 12 (48)
T4 4(66.7) 2(33.3)

Lymph node metastasis 0.648
Negative 120 (58.5) 85 (41.5)

Positive 116 (56.3) 90 (43.7

Stage 0.049
| 64 (64.0) 36 (36.0)

Il 131(59.5) 89 (40.5)
1l 35(44.9) 43 (55.1)
\% 6(46.2) 7(53.8)

Histology grade <0.001
G1 6(88.9) 2(11.1)

G2 128 (65.0) 69 (35.0)
G3 63 (42.9) 84 (57.1)
GX 29(59.2) 20 (40.8)

Hormonal receptor status <0.001
ER + or PR+ 191 (76.1) 60 (23.9)

ER- and PR- 45(28.1)  115(71.9)

HER2 <0.001
0,1+, 2+ 202(63.9) 114(36.1)
3+ 34(35.8) 61(64.2)

Molecular subtype <0.001
ER positive or PR positive 191 (76.1) 60 (23.9)

HER2 positive 9(18.8) 39 (81.3)
Triple negative 36 (32.1) 76 (67.9)

ER=estrogen receptor; PR=progesterone receptor.
*Value represents mean=+SD.
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Figure 1. Disease-free survival according to bcl-2 expression (A)
and disease free survival according to hormonal receptor expres-
sion (B).
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Figure 2. Disease-free survival according to bcl-2 expression in
hormonal receptor positive breast cancer (A), in HER2 positive
breast cancer (B), in triple negative breast cancer (C).
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Table 3. Clinicopathologic characteristic of triple negative breast
cancer patients according to bcl-2 expression

Bcl-2 (+) Bcl-2 (-)
(n=36) (n=76) p-value
No. (%) No. (%)
Age (yn)*
<50 26(72.2) 46 (60.5) 0.292
>50 10 (27.8) 30(39.5)
T classification
T 14(39.9) 32 (42.1) 0.932
T2 18 (50.0) 38(50.0)
T3 3(8.3) 5(6.6)
T4 1(2.8) 1(1.3)
Lymph node metastasis
Negative 25(69.4) 40 (52.6) 0.105
Positive 11 (30.6) 36 (47.4)
Stage
| 11(30.6) 18(23.7) 0.891
I 18 (50.0) 42 (55.3)
Il 5(13.9) 12 (15.8)
% 2(5.6) 4(5.3)
Histology grade
G1 2(5.6) 1(1.3) 0.206
G2 16 (44.4) 23(30.3)
G3 15 (41.7) 40 (52.6)
GX 3(8.3) 12(15.8)
Breast operation
Mastectomy 26 (72.2) 54 (71.1) 1.000
Lumpectomy 10 (27.8) 22(28.9)
Chemotherapy
Yes 35(97.2) 76 (100.0) 0.321
No 1(0.9) 0(0)
Radiotherapy
Yes 14 (38.9) 32(42.1) 0.838
No 22(61.1) 44(579

*Value represents mean=+SD.
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Table 4. Univariated analysis of factors associated with disease-
free survival in triple negative breast cancer

Ju-Young Lee, et al.

Table 5. Multivariated analysis of factors associated with dis-
ease-free survival in triple negative breast cancer

Mean interval to disease

Risk factors p-value
recurrence (mo)
Age at diagnosis (yr)

<50 109+5 0.384

>50 102+7
T classification

T 117+4 0.141

T2 95+6

T3 9B+17
Lymph node metastasis

No 116+4 0.003

Yes 93+7
Histologic grade

G1 109+5 0.036

G2 91+7

G3 80+22
Bcl-2 expression

No 112+4 0.048

Yes 96+8
Data are presented as mean=+SE.
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