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In this issue of the Journal, Oesterreich and colleagues (1) report
on the results of a retrospective multicenter analysis of the clin-
icopathological features and outcomes of patients diagnosed
with invasive lobular carcinoma (ILC) breast cancer.

Invasive lobular carcinoma (ILC) is the second most common
histological type of breast cancer, accounting for 5%-15% of all
breast carcinomas (2). ILC is characterized by a proliferation of
dyscohesive tumor cells, arranged in single files or as individual
single cells. In most cases, this lack of intercellular adhesion is
due to the loss of E-cadherin expression, secondary to the muta-
tional or epigenetic inactivation of its encoding gene, CDH1. The
critical role of CDH1 inactivation in the pathogenesis of ILC has
been supported by genetically engineered mouse models (3) and
observations made in germline CDH1 mutation carriers. Beyond
their morphological pattern and association with CDH1 inacti-
vation, ILC displays no pathognomonic pathological or clinical
feature. However, comparing ILC with invasive breast carci-
noma of no special type (IBC-NST, formerly known as invasive
ductal carcinoma [IDC]) could inform on clinically relevant asso-
ciations that may be useful for ILC management, as currently
ILC has so far been managed in a similar manner to that of IBC-
NST. In that context, using available pathological and clinical
reports from more than 30 000 consecutive breast cancer
patients, collected in 3 US institutions over a 28-year period
(Great Lakes Breast Cancer Consortium), Oesterreich and col-
leagues compared ILC (n¼ 3617) patients with IBC-NST
(n¼ 30 045) patients.

Their initial analyses investigated differences in clinical and
pathological features at diagnosis. In this series, compared with
IBC-NST, the age at diagnosis of ILC was slightly higher (61 vs
57 years in IBC-NST). ILC also had a higher stage at diagnosis
(stage III: 17.0% vs 8.0%, lymph node involvement (N2 and N3:
9.9% vs 5.5%), and a larger tumor size (T3 and T4: 14.7% vs 4%;
de novo stage IV: 3.7% vs 2.4%) despite a lower grade (grade 1
and 2: 88% vs 60%). ILC also had a higher frequency of bone and
peritoneal metastasis and a lower frequency of lung metastasis.
An important finding is that all the clinical differences men-
tioned above remained statistically significant when the

comparison was restricted to estrogen receptor (ER)–positive
tumors only, which indicates that the clinical specificities of ILC
are not related to their intrinsic subtype but, above all, to their
histo-molecular peculiarities. Overall, such findings confirm
prior observations (4), partly stemming from the well-described
lower sensitivity of screening imaging tools. However, because
of its size and because the 3 participating institutions share
common standard of care and diagnoses procedures for
patients’ management, the report by Oesterreich and colleagues
(1) brings further robust evidence of the clinical specificities of
ILC. A further step for this study could be a central pathological
review for a harmonized definition of ILC cases and determina-
tion of the E-cadherin status that will overcome the limitations
of the present analysis, based on retrospective diagnoses.

In a second series of analyses, Oesterreich and colleagues (1)
describe treatment patterns and patient outcomes, data that
are often missing in retrospective studies with no direct access
to patient files. In keeping with the larger tumor size at diagno-
sis, more ILC patients underwent a mastectomy (60% in ILC vs
50% in IBC-NST). Concerning the other treatments, patients
with ILC received less radiation therapy compared with patients
with IBC-NST (52% vs 57% and 68% vs 77% when excluding
patients who underwent mastectomies), whereas in the ER-
positive subgroup, endocrine therapy was used more frequently
(90% vs 87%), with a similar administration of chemotherapy
(41% in both).

There is conflicting evidence on the prognosis of ILC [dis-
cussed in (5)], but previous studies with sufficient follow-up
have shown that ILC has worse long-term outcome compared
with IBC-NST because of late recurrences (6-9). In that regard,
Oesterreich and colleagues (1) reported patient outcomes after a
median follow-up of 66 (range ¼ 0-345) months. In univariate
analysis, patients with ILC had a somehow similar long-term
breast cancer–free interval (referred to as “disease-free survival”
[DFS] by the authors) than patients with IBC-NST. When
restricting the analysis to ER-positive tumors only, the authors
were able to confirm ER-positive ILC is a statistically significant
unfavorable prognostic factor (hazard ratio [HR]¼ 1.18, 95%
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confidence interval [CI] ¼ 1.01 to 1.38). A visual inspection of
breast cancer–free interval curves confirms that this difference
is mostly because of an increased number of relapses occurring
in ILC patients after 10 years of follow-up. In terms of overall
survival (OS), univariate analyses showed a lower survival in
ILC vs IBC-NST patients, both in the general population and in
the ER-positive subgroup (HR¼ 1.32, 95% CI ¼ 1.19 to 1.45). On
visual inspection of OS curves [see Figure 2 in (1)], the 2 OS
curves start to diverge early, before 10 years, with a constant
hazard ratio over time. Data on breast cancer–specific mortality
are unfortunately not available. Taken together, these findings
confirm patients diagnosed with ILC have a higher risk of poor
outcome and death, possibly related to adverse prognostic fac-
tors but also to older age at diagnosis.

Using survival data from their large cohort, Oesterreich et al.
(1) were then able to report 2 newer aspects related to ILC clini-
cal specificities: 1) the outcome of ILC patients who had their
tumor Recurrence Score Oncotype DX (RS) determined (per rou-
tine care) and 2) whether the outcome of ILC and IBC-NST dif-
fers when receiving the same treatments at early stage.
Regarding the RS, determined in 580 ER-positive ILC and 3123
ER-positive IBC-NST patients, the authors note that patients
with ILC classified as high risk had no relapse, with no statisti-
cally significant difference in outcome found between patients
with high and low RS ILC. However, few patients were consid-
ered as high risk with the RS (1.9%, n¼ 40, vs 11% for IDC), the
follow-up was low in this subcohort (48.2 months), and these
patients had probably received adjuvant chemotherapy.
Nevertheless, these findings are in line with several studies that
observed a low rate of high-risk ILC patients (<5%-10%) with the
RS, with controversial prognostic value [reviewed in (4)], even if
a recent study in approximately 15 000 ILCs reported a statisti-
cally significant prognostic and predictive value of the RS (10).
Therefore, to predict the prognosis for ILC patients, it might be
more informative to use dedicated ILC signatures such as
LobSig or other genomic tests, ILC (eg, MammaPrint, Prosigna,
EPClin, Breast Cancer Index, Genomic Grade Index) and that
were confirmed to be prognostic in this histologial type (such as
MammaPrint, EPclin ...) [reviewed in (4)]. Despite the prognostic
prediction of these assays, the benefit of adding chemotherapy
in the high-risk ILC group is debated in the adjuvant setting, in
a general context where the benefit of chemotherapy is still dis-
cussed in ILC (11). For these reasons, the authors were surprised
that the recent use of chemotherapy in the cohort was similar
in patients with IDC and ILC. In high-risk ILC, extended endo-
crine therapy (ET) needs to be considered even if the benefit of
the extension has not been formally demonstrated, and because
of the late relapses (after 10 years) observed in some patients,
the question of extending ET beyond 10 years is open. In this
study, no data were available concerning the type of chemo-
therapy or ET administrated and its duration.

Regarding the comparison of outcome between ILC and IBC-
NST when receiving the same treatments at early stage (sur-
gery, radiotherapy, ET, or chemotherapy), the authors per-
formed a propensity score matching analysis between ILC and
IBC-NST patients being matched on age, stage, grade, nodal sta-
tus, and institution and did not observe significant differences
in outcome for DFS. As the hazard ratio for DFS was less than 1
for each type of treatment despite no statistically significant P
value (eg, HR¼ 0.8 for lumpectomy and radiation therapy),
Oesterreich and colleagues (1) suggested that the treatment effi-
cacy might be higher in ILC, but this is very hypothetical as
many parameters are taken into account for the administration

of patients treatment, these parameters not being in the statis-
tical model.

In conclusion, Oesterreich and colleagues (1) present a
highly informative study for ILC. In addition, this large series of
ILC paves the path for future biological and genomic analyses.
In particular, a better understanding of ILC microenvironment
will be crucial, as tumor-infiltrating lymphocytes showed a neg-
ative prognostic impact in ILC (12,13), and the presence of
immune transcriptomic signature appears to be a biological fea-
ture defining at least a portion of lobular carcinomas (14-16).
These insights will hopefully reveal new therapeutic strategies
and will help set up new trials specifically dedicated to ILC.
Future trials in early ILC setting will also have to provide sub-
stantial follow-up to account for the late onset of metastasis in
ILC and thus assess treatment efficacy as accurately as possible.
Ultimately, the complete elucidation of the mechanisms
involved in lobular cell dormancy, their mechanisms of meta-
static spreading, and their therapeutic targeting is an important
issue to cure ILC. To overcome this situation, several consor-
tium efforts together with patient advocacies have been created
over the past few years to better characterize lobular carcinoma,
such the European Lobular Breast Cancer Consortium and the
Lobular Breast Cancer Alliance in the United States, and will
help improve the management of this disease in the very near
future.
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