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Abstract

Background Invasive lobular carcinoma (ILC) is known to
be the second most common histological type following
invasive ductal carcinoma (IDC). Definitive clinical fea-
tures of ILC are controversial.

Methods We retrospectively analyzed a cohort of 330
patients with metastatic breast cancer, 303 of IDC, 19 of
ILC, and 8 of others. We compared the patient age and
tumor—node—metastasis factors, disease-free survival
(DFS), estrogen receptor (ER), progesterone receptor (PR),
and human epidermal growth factor 2 (HER?2) expression at
the primary site between ILC and IDC. We then selected the
patients in the ER" or PR*/HER2 ™ subtype specifically and
compared sites of recurrence, and the survival curve starting
from the point of development of metastatic disease.
Results The clinical stage was significantly higher in the
ILC patients than in the IDC (p = 0.001). The mean
(£SD) of DFS for the ILC and IDC patients was 2.6 £ 0.6
and 2.4 £ 0.3 years, respectively, with no significant dif-
ference (p = 0.18). However, the hormone receptor status
was same between both groups; the rate of HER?2 positivity
was significantly lower in the ILC group (0%) than in the
IDC group (16.2%) (p = 0.05). In ER* or PRY/HER2™
subtype, the mean DFS for the ILC and IDC was 2.9 £ 0.6
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and 3.1 £ 0.3 years, and the median survival time after the
recurrence for ILC and IDC patients was 4.2 + 0.7 and
5.6 = 0.7 years, respectively, with no significant differ-
ence (p = 0.77). The frequency of lung metastases was
significantly lower in the ILC group (6.3%) than in the IDC
group (53.7%) (p < 0.01), while the frequency of peri-
toneal metastases was significantly higher in the ILC group
(68.8%) than in the IDC group (1%) (p = 0.00). Of note,
the prognosis after the diagnosis of peritoneal metastases
was poor, with a median survival time of 19 £ 9 months
and resistance to hormone therapy.

Conclusions The extremely high rate (68.8%) of peritoneal
metastases was observed in long-term follow-up for the
metastatic breast cancer patients with ILC. We need to
reveal the definitive feature of ILC and develop new
therapeutic strategies to prevent the dissemination of ILCs.

Keywords Invasive lobular carcinoma (ILC) - Metastatic
breast cancer - Peritoneal metastases

Introduction

Breast cancer is a heterogeneous disease traditionally
subdivided into distinct histological subtypes. Invasive
lobular carcinoma (ILC) is known to be the second most
common histological type of invasive cancer, representing
5-15% of all breast cancer cases, after invasive ductal
carcinoma (IDC), which accounts for 65-75% of all cases
[1]. Ethnic differences in incidence are observed 10-15%
in European countries [2, 3] and 3-5% in Asian countries
[4, 5]. Epidemiological data have indicated that the inci-
dence of ILC is increasing, especially among post-
menopausal woman [6], due in part to the use of
postmenopausal hormone replacement therapy [7].
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ILC is tends to occur in older patients, and to be rela-
tively large and difficult to diagnose by palpation or
mammography, due to the unclear margins of ILC [8].
Other distinguishing features of ILC are controversial,
including its relationship with hormone dependence [9] and
whether or not the patterns of recurrence and overall
prognosis differ from IDC [10-12].

Several case reports which demonstrated the peritoneal
metastases from ILC are available [13, 14], and high
incident rate 60-90% of peritoneal metastases was
reported in autopsy cases [15, 16]. However, the clinical
significance of peritoneal metastases for the patient with
metastatic breast cancer was not elucidated well. There-
fore, we retrospectively analyzed the cohort of patients
with metastatic breast cancer which were surveyed for
long periods. The special features of ILC concerning the
developing peritoneal metastases were presented in this
article.

Patients and methods

Our analyzed cohort comprised 330 patients with meta-
static breast cancer treated in our hospital between April
1999 and December 2015. The number of patients
according to histological type was 303 of IDC, 19 of ILC,
and 8 of others (3 of mucinous, 1 of apocrine, 2 of meta-
plastic, 1 of adenoid cystic carcinoma and 1 of unknown
histology).

The median follow-up period from the diagnosis of
breast cancer was 9.3 £+ 12 (range 0.3-55) years. We
compared the patient age and tumor—node—metastasis
(TNM) factors, categorized using the pTNM pathological
classification system, by histological type. Tumor diameter
was set as T1 if <2 cm, T2 if 2—<5 cm, T3 if >5 cm, and
T4 for a tumor of any size with skin or thoracic wall
invasion. The pN factor was set as NO if there were no
lymph nodes involved, N1 for involvement of 1-3, N2 for
involvement of 4-9 or extranodal invasion, and N3 for
involvement of more than 10. MO indicated no metastases,
while M1 indicated the presence of metastases [17]. The
disease-free survival (DFS) in the patients with IDC and
ILC was compared using the Kaplan—-Meier method. The
72 patients (66 of IDC, 6 of ILC) with M1 at initial therapy,
whose DFS was defined as O year, were included in this
analysis.

We also evaluated the estrogen receptor (ER), proges-
terone receptor (PR), and human epidermal growth factor 2
(HER2) expression at the primary site. ER and PR
expressions were judged according to the Allred score [18],
and scores exceeding 3 indicated positivity. HER2
expression was judged according to the ASCO/CAP
guidelines [19], with positivity indicated by a score of
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3+ in an immunohistochemistry (IHC) analysis or an
HER2/CEP17 score >2.0 using fluorescence in situ
hybridization (FISH). We then divided the patients into
four groups based on their expression of ER, PR, and
HER?2, as follows: ERT or PR™/HER2™, ER" or PR/
HER2", ER™ and PR /HER2", and ER™ and PR/
HER2™. The patients who did not undergo biomarker
testing were categorized as an unknown subtype.

We then selected the patients in the ER* or PRT/HER2™
subtype specifically and compared the characteristics
described above, DFS, sites of recurrence, and the survival
curve starting from the point of development of metastatic
disease. The sites of recurrence were confirmed by
reviewing the clinical record and radiographic findings on
CT and bone scintigraphy. The sites of recurrence were the
brain (including leptomeningeal metastases), lung (in-
cluding pleural metastases), liver, local (including the
lymph nodes, chest wall, and breast), skin, bone, peri-
toneum (including the gastrointestinal system, colon, and
ovaries), and others.

Statistical analysis

The characteristics between ILC and IDC were compared
using the Chi-square test and Pearson’s correlation coeffi-
cient analysis, as appropriate. The survival curve was
constructed via the Kaplan—Meier method. The statistical
significance was examined using the log-rank test with the
IBM SPSS statistics package, ver. 2.1.

Results
Characteristics of patients with ILC and IDC

The clinical characteristic of the 19 patients with ILC and
303 with IDC are shown in Table 1. The mean [+£standard
deviation (SD)] ages of the ILC and IDC patients were
56 £ 12 and 55 £ 13 years, and the proportion of patients
over 50 years old was roughly the same between both
groups (approximately 59.7%; p = 0.95). The clinical
stage was significantly higher in the ILC patients than in
those with IDC (p = 0.001), likely due to the pN factors, as
markedly more patients had an N score of 2-3 in the ILC
group than in the IDC group, while no significant differ-
ences were noted in T or M factors.

The mean (£SD) of DFS for the ILC and IDC patients
was 2.6 £ 0.6 and 2.4 &+ 0.3 years, respectively, with no
significant difference (p = 0.18). However, while the
hormone receptor status was largely same between both
groups, the rate of HER2 positivity was significantly lower
in the ILC group (0%) than in the IDC group (16.2%)
(p = 0.05).
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Table 1 Charcteristics of ILC and IDC in all subtypes and ER* or PR*, HER2™ subtype

Characteristics All subtypes ER"' or PR", HER2™ subtype
ILC IDC p ILC IDC p
n % n % n % n %
At initial treatment 19 303 16 203
Age 56 + 12 55+ 13 56 + 13 54 + 12
>50 years 12 63.2 181 59.7 0.95 8 50 112 55.2 0.72
<50 year 7 36.8 122 40.3 8 50 91 44.8
pT
TO 1 53 2 0.6 0.1 0 0 2 1 0.31
T1 1 53 45 15 1 6.3 33 16.3
T2 13 68.2 153 50.6 12 74.8 108 52.9
T3 3 15.9 41 13.6 3 18.9 25 12.4
T4 1 53 54 17.8 0 0 27 13.4
Unknown 0 0 8 2.4 0 0 8 4
pN
0 0 0 74 244 0.003 0 0 58 28.7 0.0003
1 3 15.9 80 26.4 2 12.6 54 26.7
2 6 31.8 91 30 5 31.5 49 23.8
3 10 52.3 47 15.5 9 55.9 32 15.8
Unknown 0 0 11 3.7 0 0 10 5
M
MO 13 68.2 237 78.2 0.31 11 68.5 162 79.8 0.29
Ml 6 31.8 66 21.8 5 31.5 41 20.2
Stage
1 0 0 31 10.2 0.001 0 0 24 11.9 0.003
2 2 10.5 109 36 1 6.3 80 39.2
3 12 63.2 92 304 10 62.2 54 26.7
4 5 26.3 66 21.8 5 31.5 41 20.2
Unknown 0 0 5 1.6 0 0 4 2
DFS 2.6+ 0.6 24 +0.3 0.18 29+ 0.6 3.1 +03 0.068
ER
Positive 16 84.1 226 74.6 0.45
Negative 3 15.9 75 24.8
Unknown 0 0 2 0.6
PR
Positive 16 84.1 202 66.7 0.08
Negative 3 159 99 32.7
Unknown 0 0 2 0.6
HER2
Positive 0 0 49 16.2 0.05
Negative 19 100 250 82.5
Unknown 0 0 4 1.3
Subtypes
ER" or PR, HER2™ 16 84.1 203 67 0.27
ER* or PR*, HER2" 0 0 26 8.6
ER™ and PR™, HER2" 0 0 25 8.3
ER™ and PR™, HER2™ 3 15.9 45 14.8
Unknown 0 0 4 1.3

DFS disease-free survival
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Survival of patients with ILC and IDC in the ER*
or PR*/HER2™ subtype

In ER* or PRT/HER2 ™ subtype, the mean DFS for the ILC
(n=16) and IDC (n =203) was 2.9 4+ 0.6 and
3.1 + 0.3 years (Table 1), and the median survival time
after the recurrence for ILC and IDC patients was
4.2 + 0.7 and 5.6 £ 0.7 years, respectively, with no sig-
nificant difference (p = 0.77) (Fig. 1).

Metastatic sites of ILC and IDC

No significant differences were noted between the ILC and
IDC patients in the frequency of developing metastases in
the brain, liver, local sites, skin, or bone. The frequency of
lung metastases was significantly lower in the ILC group
(6.3%) than in the IDC group (53.7%) (p = 0.00), while
the frequency of peritoneal metastases was significantly
higher in the ILC group (68.8%) than in the IDC group
(1%) (p = 0.00) (Table 2).

Survival time after the diagnosis of peritoneal metastasis
of 11 ILC patients was 19 = 9 months (Table 3). Most of
all patients had been treated by hormone therapy and/or
chemotherapy for long period until the peritoneal metas-
tases was diagnosed. Only one patient who was diagnosed
with breast cancer due to metastatic ovarian cancer was
able to be treated with hormone therapy for long period
(27 months). The other ten patients with peritoneal
metastases had become resistant to hormone therapy at the
diagnosis of peritoneal metastasis. They were treated by
hormone therapy only for 0—8 months. mTor inhibitor was
administered to one patients only for 3 months. The
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Fig. 1 Survival curve after the time when the patients developed
metastatic disease in ERT or PR/HER2™ subtype. Mean survival
time for ILC and IDC patient was 4.2 &+ 0.7, 5.5 £ 0.7 years,
respectively, with no significant difference (p = 0.53)

@ Springer

Table 2 Metastatic sites of ILC and IDC with ERT or PR, HER2™
subtype

Metastatic sites ILC IDC P
n=16 % n=203 %

Brain 0 0 16 8 0.24
Lung 1 6.3 109 53.7 0.002
Liver 6 37.8 70 345 0.83
Lymph node 2 12.6 45 222 0.89
Skin 0 0 25 123 0.11
Bone 8 504 100 493 094
Peritoneal metastasis 11 68.8 2 1 0.0001
Others 0 0 16 8 0.21

chemotherapies were administered to all patients for
10 £ 5 months, among them six patients could be treated
by chemotherapy (selected agents were capecitabine, S1
and bevacizumab + paclitaxel; data were not shown) for
more than 10 months.

Discussion

Invasive lobular carcinoma is the second most common
type of invasive breast cancer after IDC [1], but its fre-
quency differs by country, due to ethnic variations [4, 5].
The proportion of ILC increased from 5% in 1981-1984 to
9% in 1989-1992, due in part to an increased acceptance of
the histologic diagnostic criteria [6]. The observed
increasing frequency of ILC among postmenopausal
patients has suggested a relationship with serum estrogen
levels [7].

ILC develops in the milk-producing lobules or glands of
the breast. Morphologically, ILC is characterized by small,
round cells that are bland in appearance and have scant
cytoplasm. These cells infiltrate the surrounding breast
tissue in either a single-file or targeted manner [20]. ILC
can be difficult to diagnose, as its distinctive growth pattern
and biology often prevents the cells from forming any
distinct masses that can be easily diagnosed by palpation or
mammography [21].

Thus far, the patients with ILC have been treated the
same as those with IDC, according to the subtype, and the
prognoses have been reported to be similar between the
two [8, 10, 22]. Most ILC patients have positive expression
of hormone receptors and negative expression of HER2
[8, 10], a feature which we also noted in our cohort, as
84.1% of our patients were positive for both ER and PR
while none were HER2-positive. However, most studies
have analyzed a large number patients with primary breast
cancer [8, 10-12], and a few reports have examined a
cohort of patients with metastatic breast cancer.
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Table 3 SurYlval time and No Hormone Tx | mTor inhibitor | Chemotherapy BSC Survival month
treatment period (months) after
. . . 1 0 5 5 dead 10
diagnosis of peritoneal
. 2 0 6 5 dead 11
metastasis
3 1 3 8 1 dead 13
4 1 12 alive 13
5 2 12 alive 14
6 3 12 alive 15
7 3 2 13 dead 18
9 2 8 11 dead 21
10 8 15 10 dead 33
11 10 2 dead 39
MeanzSD 10+5 19+9

BSC best supportive care hormone, Tx hormone therapy

Heat map was added as follows,

In our study focusing on patients with metastatic breast
cancer, we noted no marked differences in the tumor size
between the ILC and IDC patients, despite tumor size
being reported as a definitive feature of ILC. However, the
ILC patients had a significantly higher rate of lymph node
metastasis than the IDC patients. We also noted no marked
differences between types in the DFS or survival curve
after recurrence (Fig. 1).

ER™ or PRY/HER2™ subtype of IDC can be divided into
two categories: Luminal A and Luminal B HER?2 negative;
however, we were unable to distinguish between these due
to a lack of data on the Ki67 labeling index for this cohort.
The range of DFS and survival time in IDC varied, ham-
pering comparison of the IDC and ILC patients of the ER™"
or PR/HER2™ subtype.

Several studies have compared the metastatic patterns
between ILC and of IDC. A lower incidence of spreading
to the lung or pleura and a higher incidence of spreading to
the bone, gastrointestinal, or gynecologic tracts have been
observed in ILC compared to IDC [8]. Although our study
was a single institute cohort study, our long-term follow-up
for all metastatic lesions revealed markedly high incidence
(68.8%) of peritoneal metastases among the ILC patients,
including the gastrointestinal tract (n = 3), colon (n = 1),
and ovary (n =4). Of note, the survival time was
depending on the peritoneal metastases, with a median
survival time of 19 £ 9 months. It is explained by the
reason that peritoneal metastases were difficult to be
detected in the early stage and become obvious after
acquiring hormone-refractoriness. Therefore, we should
know the fact that overcoming the peritoneal metastases is
an important target in the treatment for ILC.

The causes of these definitive features of ILC are
unclear. The loss of expression of the cell-cell adhesion
molecule E-cadherin in ILC, which is not observed in
ductal cancers [23, 24], might account in part for the dif-
ferent metastatic patterns observed in these types of

5-9 months M10-19 months M >20 months

tumors. An association has been reported between muta-
tions in the cadherin (CDH1) gene and the development of
ILC [23, 25]. Indeed, ILC has been shown to occur in
20-54% of women with family members who have had
hereditary diffuse gastric cancer and who carry germline
mutations in the CDHI1 gene [26, 27].

Regarding the treatment for ILC, there are no targeted
therapies specialized for ILC. Our experience suggested
some chemotherapies might contribute to prolong the sur-
vival of the patients with peritoneal metastasis, that is
almost same as the treatment for the patients with metas-
tasis of IDC. Further investigation will be needed to clarify
the mechanisms by which the definitive features of ILC are
expressed. We hope that new therapeutic strategies will be
developed to prevent the dissemination of ILCs.
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