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Abstract
Background: To investigate the clinicopathological characteristics and the survival outcomes of invasive lobular
carcinoma (ILC) patients compared to invasive ductal carcinoma (IDC) patients according to their molecular
subtype.
Methods: We compared the clinicopathological characteristics, breast cancer-specific survival (BCSS) and overall
survival (OS) between patients with IDC (n = 14,547) and ILC (n = 528).
Results: The ILC presented with a larger tumor size, more advanced cancer stage, increased rate of hormonal
receptor positivity, human epidermal growth factor 2 (HER2) negativity and mastectomy than the IDC. The ILC
patients more frequently presented with the luminal A subtype, whereas the IDC patients more frequently
presented with the luminal B, HER2-overexpression, or triple negative subtype. The BCSS and OS were not
significantly different between the IDC and ILC for each molecular subtype.
Conclusions: Similar to IDC patients, molecular subtype should be considered when determining the prognosis
and treatment regimen for ILC patients.
Keywords: Invasive lobular carcinoma, Invasive ductal carcinoma, Molecular subtype, Breast cancer-specific survival,
Overall survival

Background
Invasive lobular carcinoma (ILC), also known as infiltrating lobular carcinoma, is the second most frequent
histological subtype of breast cancer. It was first described by Foote and Stewart in 1941 and it is found in
approximately 5 to 15% of patients in western countries
[1-4]. The incidence rate of ILC has steadily increased
over the last 20 years [5].
In the past, the prognosis of ILC compared with invasive
ductal carcinoma (IDC) has been controversial [6-10]. Although ILC has been reported as more multifocal and
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bilateral than IDC [11-14], IDC and ILC present with
similar clinical manifestations. Moreover, the treatment
strategies for IDC and ILC are similarly based on
TNM staging.
The importance of molecular subtype in the treatment
and prognosis of IDC has been increasingly emphasized
in the recent literature. However, relatively little is
known aboutILC despite its increasing incidence. Moreover, reports on the prognostic significance of the molecular subtypes of ILC in Asia are limited because there
is a lower incidence of ILC in Asia compared to western
countries [15,16].
Therefore, in this study, we aimed to compare the association between the molecular subtype and the clinical
outcomes of IDC and ILC in Korea using patient information from the nationwide Korean Breast Cancer
Registry (KBCR) database. The primary objective of this
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investigation was to compare the survival outcomes
of IDC and ILC according to molecular subtype. The
second objective was to determine the association between various clinicopathological factors and survival
outcomes.

Methods
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Table 1 Baseline patient characteristics according to
invasive ductal and invasive lobular histological subtype
IDC group
(n = 14,547)

Study population

All female breast cancer patients who were listed in the
KBCR and were diagnosed between January 1995 and
December 2006 were selected for this study. Clinicopathological data, including age, date of surgery, method
of surgery, tumor size at presentation, axillary lymph
node status, TNM stage andlymphovascular invasion
were collected. Immunohistochemical results evaluating
the expression of the estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth factor
receptor 2(HER2) were also collected. A patients was
considered ER and PR positive if 10% or more of their
tumor was positively stained. For HER2, an immunohistochemical staining score of 3+ was considered positive.
Because fluorescence in situ hybridization (FISH) was
unavailable during most of the study period, a HER2
score of 2+ was considered negative.
All of the patients at risk for relapse received adjuvant
chemotherapy followed by local radiotherapy and/or
hormonal therapy according to the recommended therapeutic regimen at the time of surgery as determined by
international guidelines, such as the national comprehensive cancer network (NCCN).
Patients were excluded if they had metastatic disease
at the time of presentation, bilateral breast cancer, a history of previous malignancy, or had received neoadjuvant chemotherapy. We also excluded patients who were
not treated with a curative intent (no surgery, no axillary
staging, or had tumor tissue remaining after their final
surgery), patients without follow-up data, and patients
whose ER, PR, HER2, and lymphovascular invasion status was unknown.

P-value

Age
Mean ± SD

48.5 ± 10.3

48.9 ± 9.3

0.297

Median (range)

47.0 (19.0 to
93.0)

47.0 (24.0 to
82.0)

0.321

<50

8736 (60.1)

323 (61.2)

0.109

50≤

5811 (39.9)

205 (38.8)

2.3 ± 1.4

2.9 ± 1.9

Korean breast cancer registry

The KBCR database is a nationwide database that includes 41 university hospitals and 61 surgical training
hospitals [17]. This database provides information pertaining to patient survival, sex, age, the surgical method
used, the stage of cancer based on the seventh American
Joint Committee on Cancer (AJCC) classification, the
pathological characteristics of the patient’s tumor, and
any adjuvant treatment received.

ILC group
(n = 528)

Tumor size
Mean ± SD

<0.001

Median (range)

2.0 (0.1 to 16.0)

2.5 (0.3 to 14.0)

<0.001

T ≤ 2 cm

7,556 (51.9)

218 (41.3)

<0.001

2 cm < T ≤ 5 cm

6,341 (43.6)

251 (47.5)

5 cm < T

650 (5.2)

59 (11.2)

0

8238 (56.6)

289 (54.7)

1 to 3

4067 (28.0)

141 (26.7)

4 to 9

1481 (10.2)

67 (12.7)

10≤

761 (5.2)

31 (5.9)

stage I

5323 (36.6)

166 (31.4)

stage II

6819 (46.9)

244 (46.2)

stage III

2405 (16.5)

118 (22.4)

no

9,337 (64.2)

343 (65.0)

yes

5,210 (35.8)

185 (35.0)

no

11,794 (81.1)

387 (73.3)

yes

2,753 (18.9)

141 (26.7)

negative

5,698 (39.2)

103 (19.5)

positive

8,849 (60.8)

425 (80.5)

negative

6,370 (43.8)

134 (25.4)

positive

8,177 (56.2)

394 (74.6)

negative

11,381 (78.2)

496 (93.9)

positive

3,166 (21.8)

32 (6.1)

no

6,570 (45.2)

265 (50.2)

yes

7,977 (54.8)

263 (49.8)

Nodal status
0.248

TNMstage
0.001

Lymphatic invasion
0.714

Vascular invasion
<0.001

Estrogen receptor status
<0.001

Progesterone receptor
status
<0.001

HER2
<0.001

Radiation therapy

Statistical analysis

Chemotherapy

Molecular subtype was categorized as follows: luminal A
(LA; ER + and/or PR+, and HER2-), luminal B(LB; ER +
and/or PR+, and HER2+), HER2+ (HER2; ER- and PR-,

no

2,499 (17.2)

96 (18.2)

yes

12,048 (82.8)

432 (81.8)

0.023

0.549
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Table 1 Baseline patient characteristics according to
invasive ductal and invasive lobular histological subtype
(Continued)
Hormonal therapy
no

4,549 (31.3)

81 (15.3)

yes

9,998 (68.7)

447 (84.7)

mastectomy

8,112 (55.8)

354 (67.1)

breast conserving surgery

6,435 (44.2)

174 (32.9)

luminal A

8,196 (56.3)

439 (83.2)

luminal B

1,638 (11.3)

25 (4.7)

<0.001

Surgery
<0.001

Molecular subtype

HER2-overexpression

1,528 (10.5)

7 (1.3)

Triple negative

3,185 (21.9)

57 (10.8)

<0.001

Data are express as the n (%), means ± SD and median (range).
HER2, human epidermal growth factor receptor 2; IDC, invasive ductal
carcinoma; ILC, invasive lobular carcinoma.

and HER2+), and triple negative (TN; ER- and PR-, and
HER2-).
Breast cancer-specific survival (BCSS) was defined as
the time from the date of breast cancer diagnosis until
the date of breast cancer-related death or the date of the
last follow-up. Overall survival (OS) was defined as the
time from the date of breast cancer diagnosis until the
date of death (from any cause) or the date of the last
follow-up.
Characteristic differences between the IDC and ILC
groups were compared using independent t-test and
chi-square analyses, as appropriate. Survival curves
were obtained using the Kaplan-Meier method, and the
survival curves were compared using the log rank test.
Multivariate Cox proportional hazard regression analysis was used to assess the independent prognostic significance of various clinical and histopathological
characteristics of the tumors. All of the statistical analyses were performed using SPSS version 11.0 (SPSS,
Chicago, IL,USA).

Results
Patients’ characteristics and distribution based on
molecular subtype

A total of 41,813 patients diagnosed with breast cancer
between 1995 and 2006, whose information was available in the KBCR database, were selected for this study.
After exclusion, we identified 15,075 invasive breast cancer patients. Of the 15,075 patients in the study population, 14,547 (96.5%) presented with IDC and 528 (3.5%)
presented with ILC. The clinical, demographic, and
treatment features of the patients in the study population are summarized in Table 1.
The ILC patients presented with larger (P < 0.001) and
more advanced stage (P = 0.001) tumors. The rate of hormone receptor positivity (P < 0.001) and HER2 negativity
(P < 0.001) was increased in the ILC patients, as was the
rate of mastectomy (P < 0.001). Statistically significant differences in the percentage of patients receiving postoperative external radiotherapy might be explained by the
reduced percentage of ILC patients receiving breastconserving operations (Table 1).
Table 1 also shows the distribution of the IDC and ILC
patients based on their molecular subtypes. Whereas the
ILC patients more frequently presented with the luminal
A subtype, the IDC patients more frequently presented
with either the luminal B, HER2-overexpression, or triple
negative subtype. The differences in the molecular subtypes between the IDC and ILC patients were statistically
significant (P < 0.001).
Breast cancer-specific survival and overall survival of the
IDC and ILC patients

The median follow-up period was 81.91 months,
82.37 months, and 69.41 months for the total patient
populations, the patients with IDC, and the patients with
ILC, respectively. Figure 1 shows the survival curves for
the IDC and ILC cohorts. The BCSS (Figure 1a, P =
0.500) and OS (Figure 1b, P = 0.503) were not significantly different between these two groups.

Figure 1 Breast cancer-specific survival (a) and overall survival (b) according to histological subtype.
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Effect of molecular subtype on the breast cancer-specific
survival and overall survival of IDC and ILC patients

Figure 2 shows the impact of molecular subtype on
breast cancer-specific and overall survival in the IDC
and ILC patients. The BCSS rates according to molecular subtype were 88.2% IDC versus 87.0% ILC for
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luminal A (P = 0.126), 84.3% IDC versus 76.0% ILC for
luminal B (P = 0.130), 73.8% IDC versus 71.4% ILC for
HER2 (P = 0.276), and 68.3% IDC versus 66.7% ILC for
TN (P = 0.084). Although the triple negative ILC patients
tended to exhibit poorer outcomes compared with the
triple negative IDC patients (P = 0.084), we failed to find

Figure 2 BCSS and OS according to molecular subtype: luminal A(a,b), luminal B(c,d), HER2-overexpression (e,f), and triple
negative (g,h).
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Table 2 Results of the Cox regression analysis evaluating the breast cancer-specific survival (BCSS) and overall survival
(OS) of patients with invasive ductal carcinoma (IDC)
IDC (n = 14,547)
BCSSHR (95% CI)

P-value

OS HR (95% CI)

0.386

1.067 (0.944 to 1.206)

P-value

Age
<50

1

50≤

1.060 (0.929 to 1210)

1
0.302

Surgery
mastectomy
breast conserving surgery

1
1.049 (0.937 to 1.175)

1
0.405

1.08 (0.906 to 1.121)

0.882

Tumor size
T ≤ 2 cm

1

1

2 cm < T ≤ 5 cm

1.228 (1.101 to 1.369)

<0.001

1.233 (1.112 to 1.366)

<0.001

5 cm < T

1.434 (1.218 to 1.689)

<0.001

1.395 (1.192 to 1.632)

<0.001

Nodal status
0

1

1

1 to 3

1.045 (0.919 to 1.189)

0.501

1.043 (0.926 to 1.174)

0.488

4 to 9

0.940 (0.679 to 1.302)

0.710

0.903 (0.662 to 1.233)

0.522

10≤

1.018 (0.734 to 1.412)

0.916

0.951 (0.695 to 1.30)

0752

TNMstage
stage I

1

1

stage II

1.090 (0.949 to 1.253)

0.223

1.018 (0.897 to 1.155)

0.784

stage III

1.563 (1.344 to 1.818)

<0.001

1.392 (1.211 to 1.601)

<0.001

Molecular subtype
luminal A

1

1

luminal B

1.175 (1.022 to 1.350)

0.023

1.182 (1.039 to 1.344)

0.011

HER2-overexpression

1.426 (1.200 to 1.695)

<0.001

1.406 (1.201 to 1.646)

<0.001

Triple negative

2.523 (2.160 to 2.948)

<0.001

2.219 (1.924 to 2.559)

<0.001

<0.001

3.212 (2.899 to 3.559)

Lymphatic invasion
no

1

yes

4.206 (3.748 to 4.721)

1
<0.001

Vascular invasion
no

1

yes

3.019 (2.747 to 3.317)

1
<0.001

2.777 (2.540 to 3.036)

<0.001

0.671 (0.585 to 0.771)

<0.001

Estrogen receptor status
negative

1

positive

0.736 (0.633 to 0.857)

1
<0.001

Progesterone receptor status
negative

1

positive

0.960 (0.826 to 1.117)

1
0.600

0.993 (0.861 to 1.146)

<0.001

1.401 (1.197 to 1.640)

0.928

HER2
negative

1

positive

1.426 (1.200 to 1.695)

1
<0.001

Radiation therapy
no

1

yes

1.012 (0.911 to 1.124)

1
0.826

1.010 (0.915 to 1.116)

0.841
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Table 2 Results of the Cox regression analysis evaluating the breast cancer-specific survival (BCSS) and overall survival
(OS) of patients with invasive ductal carcinoma (IDC) (Continued)
Chemotherapy
no

1

yes

1.059 (0.895 to 1.252)

1
0.506

1.113 (0.958 to 1.295)

0.162

Hormonal therapy
no

1

yes

1.025 (0.914 to 1.149)

1
0.671

1.007 (0.905 to 1.121)

0.894

BCSS, breast cancer specific survival; HER2. human epidermal growth 2;HR, hazard ratio; IDC, invasive ductal carcinoma; OS, overall survival.

a statistically significant difference in BCSS between the
IDC and ILC patients in terms of the luminal A, luminal
B, HER2-overexpression, and TN subtypes. Similarly,
there was no statistically significant difference in OS between the IDC and ILC patients with respect to molecular subtype.

2.078 to 6.042; P < 0.001) were significantly associated
with prognosis (Table 3). Similarly, stage III disease
(HR = 3.647; 95% CI, 1.826 to 7.285; P < 0.001), and the
triple negative subtype (HR = 3.977; 95% CI, 1.653 to
9.565; P < 0.001) were significantly associated with OS
in the ILC group (Table 3).

Multivariate analysis for prognostic factors

Discussion
This study compared the clinicopathological characteristics and survival outcomes of patients with ILC and
IDC according to their molecular subtype in a Korean
population. Several studies have reported the relatively
lower incidence rate of ILC cases in Asia compared to
western countries [15,16]. In a study by Ko et al. [15],
the incidence rate of ILC among the whole breast cancer
population was reported to be 2 to 4% in Korea. Consistent with previous reports, the incidence rate of ILC was
3.5% in our study [15,16].
Our study show that ILC is associated with increased
tumor size, advanced TNM stage, hormone receptor
positivity, HER2 negativity, and increased mastectomy
rate compared to patients with IDC. Among these characteristics, increased tumor size and advanced staging
are generally accepted as poor prognostic factors. Therefore, discrepancies between OS and BCSS for the IDC
and ILC cases are expected. Although it is not possible
to determine precisely why the IDC and ILC cases exhibited similar patterns of OS and BCSS, despite not
sharing any known prognostic markers, a reduction in
HER2 positivity and an increase in the percentage of patients with the luminal type A subtype may contribute
to the relatively favorable prognosis of ILC cases. However, stage III cancer status and the TN molecular subtype were found to be correlated with a decreased OS
and BCSS in the ILC cases. Thus, attending physicians
should discuss these matters with their patients when
deciding on adjuvant therapy.
Some studies have shown that compared to IDC patients, ILC patients present with larger tumors at the
time of diagnosis [11,18-20]. Consistent with these reports, the median tumor size in our study was higher in
the ILC group (2.5 cm) compared to the IDC group
(2.0 cm). One possible explanation for these results is

A multivariate survival analysis was performed using a
Cox regression model to determine the independent
prognostic factors for BCSS and OS.
For the BCSS of the IDC group, several variables
were found to be independent prognostic factors: a
tumor diameter of larger than 2 cm at the time of diagnosis (2 cm < T ≤ 5; HR = 1.228; 95% CI, 1.101 to 1.369;
P < 0.001/5 cm < T; HR = 1.434; 95% CI, 1.218 to 1.689;
P <0.001); stage III disease (HR = 1.563; 95% CI, 1.344
to 1.818; P < 0.001); lymphatic invasion (HR = 4.206;
95% CI, 3.748 to 4.721; P < 0.001), vascular invasion
(HR = 3.019; 95% CI, 2.747 to 3.317; P < 0.001), ER positivity (HR = 0.736; 95% CI, 0.633 to 0.857; P < 0.001),
HER2 positivity (HR = 1.426; 95% CI, 1.200 to 1.695;
P < 0.001); and molecular subtype (LB; HR = 1.175; 95%
CI, 1.022 to 1.350; P = 0.023/HER2; HR = 1.426; 95%
CI, 1.200 to 1.695; P < 0.001/TN; HR = 2.523; 95% CI,
2.160 to 2.948; P < 0.001) (Table 2). In terms of the OS
of the IDC group, a tumor diameter of larger than 2 cm
at the time of diagnosis (2 cm < T ≤ 5; HR = 1.233; 95%
CI, 1.112 to 1.366; P < 0.001/5 cm < T; HR = 1.395; 95%
CI, 1.192 to 1.632; P < 0.001), stage III disease (HR =
1.392; 95% CI, 1.211 to1.601; P < 0.001), lymphatic invasion (HR = 3.212; 95% CI, 2.899 to 3.559; P < 0.001),
vascular invasion (HR = 2.777; 95% CI, 2.540 to 3.036;
P < 0.001), ER positivity (HR = 0.671; 95% CI, 0.585 to
0.711; P < 0.001), HER2 positivity (HR = 1.401; 95%
CI, 1.197 to 1.640; P < 0.001), and molecular subtype
(LB; HR = 1.182; 95% CI, 1.093 to 1.344; P = 0.011/
HER2; HR = 1.406; 95% CI, 1.201 to 1.646; P < 0.001/
TN; HR = 2.219; 95% CI, 1.924 to 2.559; P < 0.001) were
found to be significant independent prognostic factors
(Table 2). In terms of the BCSS of the ILC group, stage
III disease (HR = 4.242; 95% CI, 2.023 to 8.897; P < 0.001),
and the triple negative subtype (HR = 3.543; 95% CI,
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Table 3 Results of the Cox regression analysis evaluating the breast cancer-specific survival (BCSS) and overall survival
(OS) of patients with invasive lobular carcinoma (ILC)
ILC (n = 528)
BCSS HR (95% CI)

P-value

OS HR (95% CI)

0.780

0.708 (0.350 to 1.435)

P-value

Age
<50

1

50≤

0.898 (0.424 to 1.904)

1
0.338

Surgery
mastectomy
breast conserving surgery

1
1.059 (0.520 to 2.157)

1
0.874

1.224 (0.645 to 2.324)

0.536

Tumor size
T ≤ 2 cm

1

1

2 cm < T ≤ 5 cm

0.524 (0.205 to 1.337)

0.176

0.507 (0.215 to 1.196)

0.121

5 cm < T

0.275 (0.055 to 1.367)

0.114

0.343 (0.077 to 1.527)

0.160

Nodal status
0

1

1

1 to 3

0.156 (0.216 to 1.232)

0.136

0.525 (0.244 to 1.128)

0.099

4 to 9

0.307 (0.074 to 1.267)

0.103

0.335 (0.090 to 1.250)

0.104

10≤

0.441 (0.103 to 1.886)

0.270

0.449 (0.116 to 1.737)

0.246

TNMstage
stage I

1

1

stage II

1.271 (0.634 to 2.548)

0.500

1.409 (0.753 to 2.639)

0.284

stage III

4.242 (2.023 to 8.897)

<0.001

3.647 (1.826 to 7.285)

<0.001

Molecular subtype
luminal A

1

1

luminal B

2.117 (0.903 to 4.961)

0.084

2.157 (0.977 to 4.764)

0.057

HER2-overexpression

1.499 (0.349 to 6.434)

0.586

1.769 (0.344 to 9.106)

0.495

Triple negative

3.543 (2.078 to 6.042)

<0.001

3.977 (1.653 to 9.565)

0.002

0.332

0.802 (0.455 to 1.415)

Lymphatic invasion
no

1

yes

0.732 (0.389 to 1.375)

1
0.446

Vascular invasion
no

1

yes

1.260 (0.690 to 0.299)

1
0.452

1.068 (0.608 to 1.875)

0.439

1.657 (0.482 to 5.697)

0.819

Estrogen receptor status
negative

1

positive

1.649 (0.464 to 5.859)

1
0.423

Progesterone receptor status
negative

1

positive

0.546 (0.277 to 1.076)

1
0.080

0.568 (0.318 to 1.014)

0.280

3.644 (0.395 to 33.657)

0.056

HER2
negative

1

positive

3.591 (0.353 to 36.498)

1
0.254

Radiation therapy
no

1

yes

0.844 (0.463 to 1.537)

1
0.579

0.795 (0.456 to 1.387)

0.419
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Table 3 Results of the Cox regression analysis evaluating the breast cancer-specific survival (BCSS) and overall survival
(OS) of patients with invasive lobular carcinoma (ILC) (Continued)
Chemotherapy
no

1

yes

1.178 (0.466 to 2.977)

1
0.730

1.011 (0.453 to 2.259)

0.979

Hormonal therapy
no

1

yes

2.063 (0.826 to 5.153)

1
0.121

2.112 (0.952 to 4.688)

0.066

BCSS, breast cancer-specific survival; HER2. human epidermal growth factor 2;HR, hazard ratio; ILC, invasive lobular carcinoma; OS, overall survival.

the indistinct growth pattern of these tumors, which
renders ILC unclear and sometimes invisible in clinical
and mammographic investigations [21-23]. This unique
characteristic of ILC might contribute to its late diagnosis and, consequently, to the increased size and TNM
staging of the tumor at the time of diagnosis. However,
despite conflicting reports regarding the degree of lymph
node positivity in ILC patients compared to patients
with IDC [6,23,24], we found no significant differences
in lymph node positivity between the analyzed IDC and
ILC cases.
In this study, the incidence of hormone receptor positivity was significantly increased in the patients with ILC
compared to the patients with IDC, which is consistent
with previous reports [24-26]. We also confirmed an increased incidence of the luminal subtype in the ILC patients compared to the IDC patients. In addition, HER2
positivity was significantly lower in the ILC patients
compared to the IDC patients, which is consistent with
previous reports showing an increased incidence of
HER2- tumors in patients with ILC compared to patients with IDC [11,26,27]. However, because we considered a HER2 score of 2+ to be HER2- due to a lack of
FISH amplification information for the study period, we
cannot exclude the possibility that the HER2 positivity
was underestimated, which would influence the incidence of both the luminal B and HER2-overexpression
subtypes. However, it has been shown in various studies
that approximately 25 to 50% of HER2 2+ tumors are
positive by FISH amplification [28,29], and this value
may provide a better estimation of the molecular subtype distribution in this study population.
Mastectomy was performed more often for the ILC
patients than the IDC patients. This trend is likely due
to the larger size of ILC tumors as well as their multifocality compared to IDC tumors. In addition, because the
rate of breast conservation surgery is reduced in ILC patients, postoperative radiation therapy was performed
less frequently in these patients, which is consistent
with previous reports [20,24]. Additionally, some reports
have suggested a relatively higher rate of multifocality
and multicentricity for ILC tumors compared to IDC
tumors, which may influence the increased rate of

mastectomy in these patients [21,26]. However, we could
not investigate the association between these factors because the relevant information was not available.
There are many conflicting reports regarding the prognostic differences between ILC and IDC. Pestalozzi et al.
[1] reported a poorer survival outcome for ILC than for
IDC, while many reports have suggested a similar or
more favorable survival outcome for ILC patients compared with IDC patients [30-34]. In this study, we demonstrated that the survival outcome for the ILC patients
was similar to that of the IDC patients. Furthermore, although the triple negative cohort of ILC patients tended
to exhibit a worse survival outcome than the same
cohort of IDC patients, we also found similar survival
outcomes between the IDC and ILC patients of each
molecular subtype. Accordingly, similar to IDC, we conclude that the molecular subtype classification should be
considered as an important prognostic indicator for ILC
patients. Moreover, a recent subgroup analysis of the
HERA trial revealed the beneficial effects of trastuzumab
therapy on survival in HER2 + ILC patients [35], which
reflects the importance of incorporating molecular subtype classification into the therapeutic treatment of ILC
to produce a better clinical outcome.
To our knowledge, this is the first report comparing
the differences in survival outcome between IDC and
ILC according to molecular subtype within an Asian
population. However, our study has several limitations.
First, the study design is retrospective; therefore, a risk
of selection bias is present. Second, due to the lack of information and the need of a consistent protocol for determining positivity in immunohistochemical staining,
we could not apply Ki-67 values for the classification of
the luminal subtypes. Finally, the sample sizes of certain
ILC subgroups are relatively small, and a larger study is
warranted for this type of analysis.

Conclusion
In conclusion, despite some characteristic differences,
our study demonstrated a similar survival outcome for
ILC patients among all molecular subtypes compared to
IDC patients. Although studies with a larger sample size
and a longer follow-up period should be performed to

Lim et al. World Journal of Surgical Oncology 2014, 12:56
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confirm our results, this study indicates that similar to
IDC patients, molecular subtype should be considered
for prognostic prediction and treatment decisions for
ILC patients.
Abbreviations
AJCC: American Joint Committee on Cancer; BCSS: breast cancer-specific
survival; ER: estrogen receptor; FISH: fluorescence in situ hybridization;
HER: human epidermal growth factor receptor; IDC: invasive ductal
carcinoma; ILC: invasive lobular carcinoma; KBCR: Korean Breast Cancer
Registry; LA: luminal A; LB: luminal B; NCCN: National Comprehensive Cancer
Network; OS: overall survival; PR: progesterone receptor; TN: triple negative.
Competing interests
There is no conflict of interest regarding this study

Page 9 of 10

9.

10.

11.

12.

13.

14.
Authors’ contributions
YJS and STL carried out the study conception and design. JHY, HKP, BIM and
BKK were responsible for data collecting and manuscript writing. STL
participated in the design of the study and performed the statistical analysis.
All authors read and approved the final manuscript.

15.

16.
Acknowledgements
The statistical consultation was supported by the Catholic Research
Coordinating Center of the Korea Health 21 R&D Project (A070001), Ministry
of Health and Welfare Republic of Korea.

17.

18.

Author details
1
Department of Surgery, St. Vincent’s Hospital, The Catholic University of
Korea, 93, Joongboo-Daero Suwon, Paldal-gu, Kyunggi-do 442-723, Korea.
2
Department of Surgery, Asan Medical Center, University of Ulsan College of
Medicine, 388-1, Poongnap-dong, Songpa-gu, Seoul 138-736, Korea.
3
Department of Surgery, GachonUniversityGillHospital, Gachon University
College of Medicine, 1198, Guwall-dong, Namdong-gu, Incheon 405-760,
Korea. 4Department of Surgery, Ewha University Mokdong Hospital,
EwhaWomans University College of Medicine, 1071 Anyangcheon-ro, Yangcheon-gu, Seoul 158-710 Korea. 5Department of Surgery, Ulsan University
Hospital, University of Ulsan College of Medicine, 877 Ulsan 682-714, Korea.
6
Department of Surgery, Division of Breast and Thyroid Surgical Oncology, St.
Vincent’s Hospital, The Catholic University of Korea, 93, Joongboo-Daero
Suwon, Paldal-gu, Kyounggi-do 442-723, Korea.

21.

Received: 8 October 2013 Accepted: 19 February 2014
Published: 13 March 2014

22.

References
1. Pestalozzi BC: Brain metastases and subtypes of breast cancer. Ann Oncol
2009, 20:803–805.
2. Rakha EA, El-Sayed ME, Powe DG, Green AR, Habashy H, Grainge MJ, Robertson
JF, Blamey R, Gee J, Nicholson RI, Lee AH, Ellis IO: Invasive lobular carcinoma
of the breast: response to hormonal therapy and outcomes. Eur J Cancer
2008, 44:73–83.
3. Li CI, Anderson BO, Daling JR, Moe RE: Trends in incidence rates of invasive
lobular and ductal breast carcinoma. JAMA 2003, 289:1421–1424.
4. Li CI, Anderson BO, Porter P, Holt SK, Daling JR, Moe RE: Changing incidence
rate of invasive lobular breast carcinoma among older women. Cancer
2000, 88:2561–2569.
5. Devesa SS, Blot WJ, Stone BJ, Miller BA, Tarone RE, Jr Fraumeni JF: Recent
cancer trends in the United Stated. J Natl Cancer Inst 1995, 87:175–182.
6. Fortunato L, Mascaro A, Poccia I, Andrich R, Amini M, Costarelli L, Cortese G,
Farina M, Vitelli C: Lobular breast cancer: same survival and local control
compared with ductal cancer, but should both be treated the same
way? Analysis of an institutional database over a 10-year period. Ann
SurgOncol 2012, 19:1107–1114.
7. Jayasinghe UW, Bilous AM, Boyages J: Is survival from infiltrating lobular
carcinoma of the breast different from that of infiltrating ductal
carcinoma? Breast J 2007, 13:479–485.
8. Ashikari R, Huvos AG, Urban JA, Robbins GF: Infiltrating lobular carcinoma
of the breast. Cancer 1973, 31:110–116.

19.

20.

23.

24.
25.

26.

27.

28.

29.

Davis RP, Nora PF, Kooy RG, Hines JR: Experience with lobular carcinoma
of the breast. Emphasis on recent aspects of management. Arch Surg
1979, 114:185–188.
Toikkanen S, Pylkkanen L, Joensuu H: Invasive lobular carcinoma of the
breast has better short- and long-term survival than invasive ductal
carcinoma. Br J Cancer 1997, 76:1234–1240.
Gonzalez-Angulo AM, Sahin A, Krishnamurthy S, Yang Y, Kau SW, Hortobagyi
GN, Cristofanilli M: Biologic markers in axillary node-negative breast
cancer: differential expression in invasive ductal carcinoma versus
invasive lobular carcinoma. Clin Breast Cancer 2006, 7:396–400.
Conford EJ, Wilson AR, Athanassiou E, Galea M, Ellis IO, Elston CW, Blamey
RW: Mammographic features of invasive lobular and invasive ductal
carcinoma of the breast: a comparative analysis. Br J Radiol 1995,
68:450–453.
Dixon JM, Anderson TJ, Page DL, Lee D, Duffy SW, Stewart HJ: Infiltrating
lobular carcinoma of the breast: an evaluation of the incidence and
consequence of bilateral disease. Br J Surg 1983, 70:513–516.
Lesser ML, Rosen PP, Kinne DW: Multicentricity and bilaterality in invasive
breast carcinoma. Surgery 1982, 91:234–240.
Ko SS, Korean Breast Cancer Society: Chronological changing patterns of
clinical characteristics of Korean breast cancer patients during 10 years
(1996 to 2006) using nationwide breast cancer registration on-line
program: biannual update. J SurgOncol 2008, 98:318–323.
Lee JH, Park S, Park HS, Park BW: Clinicopathological features of infiltrating
lobular carcinomas comparing with infiltrating ductal carcinomas: a case
control study. World J SurgOncol 2010, 8:34.
Moon HG, Han W, Noh DY: Underweight and breast cancer recurrence
and death: a report from the Korean breast cancer society. J ClinOncol
2009, 10:5899–5905.
Arpino G, Bardou VJ, Clark GM, Elledge RM: Infiltrating lobular carcinoma
of the breast: tumor characteristics and clinical outcome. Breast Cancer
Res 2004, 6:R149–R156.
Turin W, Voogd AC, Vreugdenhil G, Van der Heiden-van der Loo M, Siesling
S, Roumen RM: Effect of adjuvant chemotherapy in postmenopausal
patients with invasive ductal versus lobular breast cancer. Ann Oncol
2012, 23:2859–2865.
Pestalozzi BC, Zahrieh D, Mallon E, Gusterson BA, Price KN, Gelber RD,
Holmberg SB, Lindtner J, Snyder R, Thurlimann B, Murray E, Viale G,
Castiglione-Gertsch M, Coates AS, Goldhirsch A, International Breast Cancer
Study Group: Distinct clinical and prognostic features of infiltrating
lobular carcinoma of the breast: combined results of 15 international
breast cancer study group clinical trials. J ClinOncol 2008, 26:3006–3014.
Wasif N, Maggard MA, Ko CY, Giuliano AE: Invasive lobular versus ductal
breast cancer: a stage-matched comparison of outcomes. Ann SurgOncol
2010, 17:1862–1869.
Yeatman TJ, Cantor AB, Smith TJ, Smith SK, Reintgen SD, Miller MS, Ku NN,
Baekey PA, Cox CE: Tumor biology of infiltrating lobular carcinoma.
Implications for management. Ann Surg 1995, 222:549–559.
Veltman J, Boetes C, van Die L, Bult P, Blickman JG, Barentsz JO:
Mammographic detection and staging of invasive lobular carcinoma.
Clin Imaging 2006, 30:94–98.
Petrausch U, Pestalozzi BC: Distinct clinical and prognostic features of
invasive lobular breast cancer. Breast Dis 2008–2009, 30:39–44.
Iorfida M, Maiorano E, Orvieto E, Maisonneuve P, Bottiglieri L, Rotmensz N,
Montagna E, Dellapasqua S, Veronesi P, Galimberti V, Luini A, Goldhirsch A,
Colleoni M, Viale G: Invasive lobular breast cancer: subtypes and
outcome. Breast Cancer Res Treat 2012, 133:713–723.
Cao AY, Huang L, Wu J, Lu JS, Liu GY, Shen ZZ, Shao ZM, Di GH: Tumor
characteristics and the clinical outcome of invasive lobular carcinoma
compared to infiltrating ductal carcinoma in a Chinese population. World
J SurgOncol 2012, 10:152.
Weigelt B, Geyer FC, Natrajan R, Lopez-Garcia MA, Ahmad AS, Savage K,
Kreike B, Reis-Filho JS: The molecular underpinning of lobular histological
growth pattern: a genome-wide transcriptomic analysis of invasive
lobular carcinomas and grade- and molecular subtype-matched
invasive ductal carcinomas of no special type. J Pathol 2010, 220:45–57.
André S, Tomás AR, Fonseca R: Determination of HER2 by fluorescence in
situ hybridization (FISH) in breast cancer. Experience of the reference
laboratory of Lisbon. Acta Med Port 2005, 18:417–422.
Moerland E, van Hezik RL, van der ATC, van Beek MW, van den Brule AJ:
Detection of HER2 amplification in breast carcinomas: comparison of

Lim et al. World Journal of Surgical Oncology 2014, 12:56
http://www.wjso.com/content/12/1/56

30.

31.

32.
33.

34.

35.

Page 10 of 10

Multiplex Ligation-dependent Probe Amplification (MLPA) and
Fluorescence In Situ Hybridization (FISH) combined with automated
spot counting. Cell Oncol 2006, 28:151–159.
Bouvet M, Ollila DW, Hunt KK, Babiera GV, Spitz FR, Giuliano AE, Strom EA,
Ames FC, Ross MI, Singletary SE: Role of conservation therapy for invasive
lobular carcinoma of the breast. Ann SurgOncol 1997, 4:650–654.
Sastre-Garau X, Jouve M, Asswlain B, Vincent-Salomon A, Beuzeboc P, Dorval
T, Durand JC, Fourguet A, Pouillart P: Infiltrating lobular carcinoma of the
breast. Clinicopathologic analysis of 975 cases with reference to data on
conservative therapy and metastatic patterns. Cancer 1996, 77:113–120.
Salvadori B, Biganzoli E, Veronesi P, Saccozzi R, Rilke F: Conservative surgery
for infiltrating lobular breast carcinoma. Br J Surg 1997, 84:106–109.
Peiro G, Bornstein BA, Connolly JL, Gelman R, Hetelekidis S, Nixon AJ, Recht
A, Silver B, Harris JR, Schnitt SJ: The influence of infiltrating lobular
carcinoma on the outcome of patients treated with breast-conserving
surgery and radiation therapy. Breast Cancer Res Treat 2000, 59:49–54.
Fritz P, Klenk S, Goletz S, Gerteis A, Simon W, Brinkmann F, Heidemann E,
Lutttgen E, Ott G, Alscher MD, Schwab M, Dippon J: Clinical impacts of
histological subtyping primary breast cancer. Anticancer Res 2010,
30:5137–5144.
Metzger-Filho O, Procter M, de Azambuja E, Leyland-Jones B, Gelber RD,
Dowsett M, Loi S, Saini KS, Cameron D, Untch M, Smith I, Gianni L, Baselga
J, Jackisch C, Bell R, Sotiriou C, Viale G, Piccart-Gebhart M: Magnitude of
trastuzumab benefit in patients with HER2-positive, invasive lobular
breast carcinoma: results from the HERA trial. J ClinOncol 2013,
31:1954–1960.

doi:10.1186/1477-7819-12-56
Cite this article as: Lim et al.: A comparison of the clinical outcomes of
patients with invasive lobular carcinoma and invasive ductal carcinoma
of the breast according to molecular subtype in a Korean population.
World Journal of Surgical Oncology 2014 12:56.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

