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ABSTRACT

Invasive lobular carcinoma (ILC) comprises approximately 5-15% of breast cancers and
appears to have a distinct biology. It is less common than invasive ductal carcinoma
(IDC) and few large studies have addressed its biologic characteristics and behaviour with
respect to long-term clinical outcome and response to adjuvant therapy.
Methods: This study is based on a large and well-characterised consecutive series of inva-
sive breast carcinomas with a long-term follow-up (up to 25 years). This series included 415
(8%) patients with pure ILC and 2901 (55.7%) with IDC (not otherwise specified) identified
from a consecutive cohort of 5680 breast tumours presented to our Breast Unit that were
treated in a similar conventional manner. Clinicopathological, therapy and outcome infor-
mation as well as data on a large panel of biomarkers were available.
Results: Compared to IDC, patients with ILC tended to be older and present with tumours
which are more frequently lower grade (typically, grade 2 [84%]), hormone-receptor positive
(86% compared to 61% in IDC), of larger size, and with the absence of vascular invasion. A
higher frequency of ILC was placed in the good Nottingham Prognostic Index group (40%
compared to 21% in IDC). ILC showed indolent but progressive behavioural characteristics
with nearly linear survival curves which crossed those of IDC after approximately 10 years
of follow-up, thus eventually exhibiting a worse long-term outcome. Importantly, ILC
showed a better response to adjuvant hormonal therapy (HT) with improvement in survival
in patients who received HT compared with matched patients with IDC.
Conclusion: ILC is a distinct entity of breast cancer that responds well to adjuvant HT. These
data add important clinical information for assessing the long-term benefits of adjuvant
HT use in ILC.
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1. Introduction

Breast cancer represents a heterogeneous group of tumours
with varied behaviour, and response to therapy. Invasive
lobular carcinoma (ILC) is the commonest special type of
breast cancer and the second most common overall type of
breast cancer, accounting for 5-15% of cases.™? Whereas the
incidence of invasive duct carcinoma of no special type
(IDC) has remained stable, the incidence of ILC appears to
be increasing especially amongst postmenopausal women?
and maybe related to the use of HRT.*

Several studies have shown that ILC is a distinct entity of
breast cancer that differs from IDC not only in histological
125 global
transcription programmes® and genomic profiles.” ILC is
frequently associated with older age, larger tumour size,
lower histologic grade and positive hormone receptors
(HR).>®° 1t has been described as having a higher rate of
multiple metastases,’ with a distinct pattern of involvement
of distant sites.”*™* Some long-term follow-up studies have
shown a trend to later locoregional recurrence.™'® However,
as ILC is substantially less common than IDC, knowledge
about the clinical outcome of ILC has been based on studies
including relatively small numbers of patients and most of
the available reports do not have comprehensive data for
long-term follow-up. Reported prognosis varies and has been
reported to be worse,'”*® no different'*'*2* or better>?*2®
than that with IDC.

In addition, it has been reported that ILC is less responsive
to chemotherapy,®'¢?>2?° lacks potential benefit of HER2-tar-
geted therapy,'°>! being typically HER2 negative, but is more
often HR positive and responsive to adjuvant hormonal ther-
apy (HT).52® Therefore, patients with ILC are regarded as good
candidates for adjuvant endocrine therapy to improve overall
survival. However, some previous studies had documented
that ILC patients received less adjuvant treatment.?’ The
effect of HT on the long-term outcome of ILC patients had
not been previously studied.

Therefore, in this study, we performed a retrospective
analysis of a large and well-characterised series of breast
cancers with long-term follow-up comprising clinicopatho-
logic and outcome information; data on a wide range of
proteins of known relevance in breast cancer were also avail-
able. Our aim was to perform a comprehensive comparison
of ILC and IDC and provide a more complete and reliable
assessment of the biologic phenotype, clinical behaviour of
ILC and to assess its long-term outcome particularly in rela-
tion to the use of adjuvant HT to support clinical decision
making.

and clinical features but also in risk factors,

2. Materials and methods

The study population was derived from the Nottingham
Tenovus Primary Breast Carcinoma Series from women aged
70 years or less who presented with primary operable inva-
sive breast carcinomas between 1974 and 2004. This is a
well-characterised series of patients with a long-term
follow-up that has been treated in a single institution. All
patients received standard surgical treatment of either mas-

tectomy or wide local excision with radiotherapy. Prior to
1988 no patients received adjuvant hormonal therapy (HT)
or chemotherapy, after 1988 adjuvant treatment was man-
aged on the basis of patients’ tumour prognostic and predic-
tive factor status. Treatment was based on Nottingham
Prognostic Index (NPI) score derived from grade, size and
lymph node (LN) stage.*? Patients in the good prognostic
group were not offered adjuvant therapy. HT was offered to
patients with oestrogen receptor (ER) positive tumours and
NPI scores of >3.4 (moderate and poor prognostic groups).
Premenopausal patients in the moderate and poor prognos-
tic groups were offered CMF chemotherapy and those oestro-
gen receptor (ER) positive, LN positive patients were offered
CMF and HT. Postmenopausal patients in the moderate and
poor prognostic groups were offered HT if ER positive and
if ER negative, the option of CMF if fit. Assessment of proges-
terone (PgR) was not carried out routinely and was not used
in clinical decision making. This was commonplace in the
UK at that time.

Patient’s clinical history and tumour characteristics
including referral type, patients’ age, menopausal status,
bilaterality, family history, type and number of primary oper-
ation and axillary LN surgery, primary tumour size, histologic
tumour type, histologic grade, degree of tubule formation, nu-
clear pleomorphism and mitosis, LN status, vascular invasion
(VI) and NPI and ER status were obtained from the database.
Survival data including survival time, disease-free interval
and development of distant metastasis (DM), local and regio-
nal recurrence was maintained on a prospective basis.
Patients were followed up at 3-month intervals initially, then
6-monthly and annually for a median period of 76 (range
1-369 months). Breast cancer specific survival (BCSS) was de-
fined as the interval between the operation and death from
breast cancer, death being scored as an event, and patients
who died from other causes or were still alive were censored
at the time of last follow-up. Disease-free interval (DFI) was
also calculated from the date of first operation, with first
recurrences, local, regional or distant, being scored as an
event and with censoring of other patients at the time of last
follow-up or death. Local recurrence was defined as tumour
arising in the treated breast or chest wall. Regional recurrence
was defined as tumour arising in the axillary or internal
mammary LNs.

In addition, data on several other prognostic biomarkers
with close relevance to breast cancer were available on 1315
cases (1095 IDC and 220 ILC). These markers included PgR
and androgen (AR) receptors, EGFR, HER2, c-erbB3, c-erbB4,
p53, P-cadherin, E-cadherin, FHIT protein, bcl2, p21, TGF-A,
neuroendocrine markers (chromogranin-A and synapto-
physin), MUC-1, SMA, p63 and basal (CK5/6 and CK14) and
luminal cytokeratins (CK7/8 and CK19).3%3*

3. Statistical analysis

Statistical analysis was performed using SPSS 13.0 statistical
software (SPSS Inc., Chicago, IL, USA). The clinical and bio-
logic characteristics of ILC and IDC were compared using con-
tingency tables, 5* tests, Fisher’s exact tests and Student’s
t-tests. BCSS and DFI curves were drawn using Kaplan-Meier
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estimates, and were compared using log rank tests and the
Generalised Wilcoxon test ‘Breslow test’. Survival rates are
presented with their 95% confidence intervals. Multivariate
analyses of DFS and BCSS, with stepwise variable selection,
were conducted using Cox proportional hazard regression
models. A p-value <0.05 was considered significant. Cut-off
values for the different IHC biomarkers included in this study
were chosen before statistical analysis. Standard cut-offs
were used for established prognostic factors and were the
same as for previously published data.®*>*

4, Results

From the 5680 breast tumours, 415 (8%) invasive lobular car-
cinomas (ILCs) and 2901 (55.7%) invasive ductal carcinoma of
no special type (duct/NST, IDC)** were identified. Cases of
mixed tumour types including mixed ILC and IDC and mixed

Table 1A - Association between tumour type (ILC and
IDC) and clinicopathological features

Variables ILC No. (%) IDC No. (%) p-value

Patients’ age 102 (24.6) 1059 (36.5) <0.001
(<50 years)

Menopausal status® 300 (72.5) 1809 (62.5) <0.001

Method of referral® 316 (77) 2273 (79) 0.41

Positive family history 100 (24) 680 (23.5) 0.76

Bilaterality 22 (5) 94 (3.2) 0.13

Type of operation® 143 (35) 1073 (37) 0.33

Axillary LN? 67 (19.2) 627 (25.1) 0.039

Size

<2 cm 230 (55) 1713 (59) <0.0001

2-5cm 157 (38) 1135 (39)

>5 cm 28 (7) 51 (2)

Grade

1 28 (6.7) 135 (4.7) <0.0001

2 346 (83.4) 943 (32.5)

3 41 (9.9) 1823 (62.8)

LN stage

1 252 (60.7) 1771 (61) 0.11

2 104 (25) 811 (28)

3 59 (14.3) 319 (11)

NPI

Good 166 (40) 628 (22) <0.0001

Moderate 198 (47.7) 1683 (58)

Poor 51 (12.3) 590 (20)

Definite VI 56 (16.8) 819 (35.5) <0.001

Hormonal treatment 139 (37) 965 (38) 0.88

Chemotherapy 19 (5) 574 (23.3) <0.001

Development of 142 (35.2) 991 (35.1) 0.88
recurrence

Distant metastasis 113 (28) 769 (27.2) 0.65

No. of BC deaths 124 (29.9) 825 (28.4) 0.305

LN, lymph node (1 = negative; 2 = 1-3 positive nodes, 3 =4 or more

positive nodes), NPI, Nottingham Prognostic Index.

a Number of postmenopausal women (as compared to premeno-
pausal women).

b Number of symptomatic patients (as compared to screening
women).

¢ Wide local excision (as compared to mastectomy).

d number of patients with axillary lymph node clearance (as
compared to axillary node sample).

duct/NST and special types were identified, however, those
mixed cases similar to special histologic types such as tubu-
lar, tubular mixed, mucinous and medullary-like, and those
with locally advanced or with DM at diagnosis were not in-
cluded in the analysis; only pure IDC and pure ILC were con-
sidered in this study. ILC was not further subtyped in this
series. Hormonal therapy (HT) was given to 1104 patients
(37.7%) and chemotherapy to 655 patients (22.5%). Of those
patients who received HT, 85% received tamoxifen and 10%
were given tamoxifen and zoladex while the remaining 5%
received other types of endocrine therapy such as high dose
progesterone, ovarian ablation or an aromatase inhibitor.
One hundred and thirty nine patients with ILC (37%) re-
ceived adjuvant HT while only 23 patients (6.2%) received
chemotherapy (CT).

Tables 1A and 1B summarise the clinicopathologic and
immunophenotypic features of ILC as compared to IDC.
The mean age of patients with ILC was 3 years older than
that of patients with IDC (57 and 54 years, respectively)
and more likely to be postmenopausal. ILC were slightly lar-
ger on average with a greater chance of ILC presenting as a
larger tumour. Despite the larger tumour size, ILC showed
more favourable biologic characteristics. The majority were
of lower histologic grade (grade 2 tumours) and were associ-
ated with less vascular invasion. Compared to IDCs, ILCs
were much more likely to express hormone receptors (ER,
PgR and androgen receptors), to be negative for biomarkers
associated with poor prognosis in breast cancer (p53, P-cad-
herin, basal CKs, EGFR, HER2 and cerbB4) and to have nor-
mal BRCA1 and MUC1 expression (Table 1). Absent or
reduced E-cadherin expression (H-score <100) was detected
in 81% of ILC compared to 32% in IDC ((4* = 379, p < 0.0001).
No difference was identified between ILC and IDC regarding
other biomarkers included in this study. Despite the higher
hormone receptor content in ILC, the proportion of patients
who received adjuvant endocrine therapy was not different
between ILC and IDC. The number of patients with ILC
who received adjuvant chemotherapy was significantly low-
er than in IDC (Table 1).

The pattern of metastatic dissemination between the
two tumour types was also different (Table 2). ILC was three
times less likely to metastasise to lung and two times less
to liver and brain (p <0.001). Metastasis to bone was more
frequently observed in ILC than IDC (p <0.001). No differ-
ence was detected in the case of metastasis to pleura or
metastasis to multiple sites. The detail of coding in the
database was not sufficient to permit further distinction
of other metastatic sites (e.g. peritoneum, gastrointestinal
tract and ovaries), and therefore their incidence could not
be determined.

5. Outcome

Analysis of BCSS and DFI showed no significant difference
between ILC and IDC (p > 0.05). However, a trend towards
better survival was observed for ILC patients during the ini-
tial years of follow-up (approximately 130 months), subse-
quently the two survival curves converged after that and
the ILC patients show a continued decline in both DFI
and BCSS in a nearly linear way while that of IDC showed
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Table 1B - Association between tumour type (ILC and IDC) and different protein expression patterns

Biomarkers?® Cut-off values (%) ILC (220 cases) No. (%) IDC (1095 cases) No. (%) p-value
Positive ER (whole series) >20 307/356 (86) 1612/2643 (61) <0.001
Positive PgR >20 134 (68) 444 (44) <0.001
Positive androgen >20 172 (90) 528 (54) <0.001
Positive p53 >5 20 (10) 381 (37.4) <0.001
Positive P-cadherin >5 46 (28) 544 (62) <0.001
Positive EGFR >10 9 (5) 218 (24) <0.001
Positive HER2 >10 10 (4) 232 (23) <0.001
Positive cerbB3 >10 135 (83) 790 (92) <0.001
Positive cerbB4 >10 97 (57) 760 (88) <0.001
Positive basal CKs >10 15 (7) 238 (23) <0.001
Strong luminal CKs positivity >200° 175 (84) 762 (73) 0.003
Positive ME markers >10 3 (1.5) 175 (17) <0.001
Positive NE markers >5 4 (2 136 (15) <0.001
Absent nuclear BRCA1 0 5(3) 174 (20) <0.001
Loss of MUC1 expression 0 7 (4 110 (13) <0.001

Basal CKs = CK5/6 and/or CK14, ME, myoepithelial markers (SMA and/or p63); NE, neuroendocrine; luminal CKs, CK7/8 and/or CK19.
a Immunohistochemical markers were available in 220 ILC and 1095 IDC,3*** except ER data which were available for the whole series.
b Histo-score (0-300; calculated as follows: intensity [1-3] x percentage of positive cells [0-100%]).

Table 2 - Metastatic patterns of ILC as compared to that of
IDC

ILC No. (%) IDC No. (%)

Bone 52 (44) 223 (28)
Liver 13 (11) 149 (19)
Pleura 11 (9) 57 (7)
Lung 9 (8) 158 (21)
Brain 3 (3) 49 (6)
Other lymph nodes?® 19 (16) 112 (14)
Other sites 10 (9) 35 (5)

a Other lymph nodes, e.g. intra thoracic, intra-abdominal or groin
LN.

a plateau (Figs. 1A and 1B). Therefore, we repeated the anal-
ysis using Breslow’s test, which is more sensitive to subtle
changes in survival pattern.>® Importantly, Breslow’s test
showed a significant difference in the survival between the
two tumour types and gave p-values which are very different
to the log-rank p-value (Breslow =6.83, p=0.009 and Bre-
slow =5.1, p=0.024 for BCSS and DFI, respectively). Similar
observations were found in the different matched subgroups
(matched LN stage and NPI groups) and after adjustment for
grade or LN stage. Importantly, multivariate Cox regression
analysis performed after adjustment for other prognostic
indicators, including LN status, tumour size, histologic
grade, vascular invasion and ER status, HT, tumour type
(IDC versus ILC), showed that tumour type is independently
associated with survival (Hazards Ratio 1.16, 95% CI 1.01, 1.3,
p=0.034). In addition, to rule out the possibility that the
time-varying hazards between ILC and IDC are due to differ-
ent distributions of ER status, analyses were performed after
stratifying the cases according to ER status and similar pat-
terns were observed in both ER-positive and ER-negative
subgroups (Figs. 1C and 1D).

To evaluate the effect of adjuvant HT on the outcome of
the two tumour type groups, survival analyses were re-
peated according to the use of HT (cases presented between

1988 and 2004). In the group of patients who did not receive
HT, the outcome showed a similar pattern to the whole
series. However, we identified an improvement in the out-
come of ILC patients who received HT compared to that
of IDC patients (LR =3.3, p=0.071). To confirm this observa-
tion and to rule out any possible confounders, analyses
were also performed using a multivariate Cox regression
analysis after adjustment for other prognostic indicators,
including LN status, tumour size, histologic grade, vascular
invasion and ER status, HT, tumour type (IDC versus ILC) as
well as an interaction term between the histologic type and
HT (histologic type'HT). Multivariate analyses showed that
the interaction term is statistically significant (Table 3)
confirming a better response of ILC than IDC to HT.
Furthermore, univariate analyses were repeated on different
matched subgroups from the whole series and these
results also showed a better response of ILC to HT (Figs.
2A-2D).

Survival analysis of pure ILC patients showed that LN
stage is the strongest predictor of both BCSS and DFI
(LR=63.5, p<0.001 and LR=36.6, p<0.001 for BCSS and
DFI, respectively) followed by grade, vascular invasion, size,
ER status and HT while other biomarkers included in this
study were not significant. Interestingly, the association be-
tween HT and better survival of ILC patients was observed
in the whole series (LR=3.8, p=0.05 and LR=1238,
p =0.0004 for BCSS and DFI, respectively) and in the different
subgroups (e.g. in the LN positive subgroup, LR=9.38,
p=0.001, LR =27.9, p <0.001 for BCSS and DFI, respectively).
Multivariate analyses, after adjustment for other prognostic
indicators, were performed to determine whether HT was
an independent prognostic factor for BCSS and DFI in pa-
tients with ILC. This showed that HT is an independent pre-
dictor of survival in ILC (Hazards Ratio 0.32, 95% CI 0.17, 0.6,
p <0.001). These findings were found in the whole ILC series
and in the different subgroups. No further analysis regarding
adjuvant chemotherapy (CT) was performed since only 19
cases (5%) in this series received CT.
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Fig. 1A - Relation between invasive lobular carcinoma (ILC; 407 cases) and invasive duct carcinoma (IDG; 2779 cases) and
cancer specific survival (BCSS) in the whole series. The number of patients at risk for ILC and IDC was as follows: 218 and
1125 at 60 months; 106 and 437 at 120 months; 41 and 163 at 180 months; 14 and 56 at 240 months and 2 and 15 at 300
months of follow-up, respectively.
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Fig. 1B - Relation between ILC and IDC and disease-free interval (DFI) in the whole series.

6. Discussion groups mandatory. The current study demonstrates that inva-

sive lobular carcinoma (ILC) has distinctive clinical and bio-
The management of primary breast cancer has changed over logic characteristics compared to the more common and
the years, and systemic adjuvant therapy is now common- more extensively studied duct carcinoma of no special type
place. These recent advances in breast cancer treatment have (IDC). ILC is more likely to be associated with pathological
made recognition and characterisation of different prognostic variables of good prognosis such as lower grade, absence of
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Fig. 1C - Relation between ILC and IDC and BCSS in the ER positive subgroup [1863 cases; 301 ILC and 1562 IDC patients]
(LR = 0.03, p = 0.85). The number of patients at risk for ILC and IDC was as follows: 141 and 597 at 60 months; 53 and 180 at
120 months; 15 and 57 at 180 months, and 5 and 24 at 240 months of follow-up, respectively.
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Fig. 1D - Relation between ILC and IDC and BCSS in the ER negative subgroup [1021 cases; 48 ILC and 973 IDC patients]
(LR = 1.7, p = 0.19). The number of patients at risk for ILC and IDC was as follows: 28 and 349 at 60 months; 13 and 132 at 120

months, and 5 and 39 at 180 months of follow-up, respectively.

vascular invasion and positive expression of hormone recep-
tors, and lack of expression of basal CKs, HER2, EGFR, p53 and
P-cadherin. The patterns of metastases in ILC were also dif-
ferent from that of IDC.

The incidence of ILC observed in the present study (8%) is
in accordance with the range of 5-15% reported in the litera-

ture. The majority of tumours were of grade 2 and associ-
ated with slightly older age, larger size, positive HR and
absence of vascular invasion, consistent with previous ILC
study populations.»**?437 [n addition, the large number of pa-
tients, the single institutional nature of our study population
and the follow-up period of up to 30years strengthen the
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Table 3 - Multivariate Cox regression analysis of factors associated with breast cancer specific survival (BCSS) and disease-

free interval (DFI)

Predictor BCSS DFI
Hazards Ratio p-value Hazards Ratio (95% CI) p-value

(95% confidence interval (CI))
Lymph node status® 2.2 (1.88-2.66) <0.001 1.9 (1.63-2.2) <0.001
Grade 1.66 (1.38-2.01) <0.001 1.37 (1.2-1.76 <0.001
Size (<2 cm versus >2 cm) 1.29 (1.1-1.5) 0.001 1.3 (1.2-1.5) <0.001
Vascular invasion® 1.26 (1.06-1.51) 0.009 1.14 (0.98-1.34) 0.092
ER status 0.8 (0.68-0.8) 0.03 0.99 (0.84-1.2) 0.92
Hormonal therapy (HT) 0.79 (0.5-1.22) 0.29 0.67 (0.46-0.98) 0.039
Tumour type (TT) 1.76 (1.2-2.6) 0.005 1.67 (1.2-2.4) 0.004
TT'TH 0.71 (0.52-0.98) 0.035 0.7 (0.53-0.93) 0.013

HT, hormonal therapy given versus not given; TT, IDC versus ILC; TT'HT, an interaction between histologic type (IDC/ILC) and hormonal

therapy.
a Lymph node negative versus positive.
b Absent or probable versus definite vascular invasion.
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Fig. 2A - Relation between ILC (40) and IDGC (600) and BCSS in patients with moderate Nottingham Prognostic Index (NPI)
subgroup who did not receive hormonal treatment. The figure shows an association between ILC and poorer survival
(LR = 7.6, p = 0.006). The number of patients at risk for ILC and IDC was as follows: 29 and 335 at 60 months; 12 and 144 at 120

months, and 5 and 32 at 180 months of follow-up, respectively.

reliability of the results and permit extrapolation of the find-
ings to routine clinical practice.

Our results demonstrated that the metastatic pattern for
ILC differs from that of IDC. ILC was less likely to affect the
lungs, CNS and liver than was IDC. By contrast, bone was
more likely to be involved in ILC. Although some studies com-
paring metastatic patterns of lobular and ductal carcinoma
have reported conflicting results, it has been reported that
ILC less often involves the lungs and CNS, and liver, but is
more likely to involve bone."*#*3 It has also been documented
that metastases to the gastrointestinal system, gynaecologic
organs and peritoneum are more characteristic of lobular car-

cinoma. However, we were unable to address this issue
directly because of limitations in the database. In addition,
this study definitively confirms and extends the findings of
the previous few studies that had addressed the biologic fea-
tures of ILC'%?> indicating that ILC are significantly more
likely to be steroid receptor positive and lack expression of
E-cadherin, P-cadherin, HER2, EGFR and p53 than are IDC.
Therefore, together these findings imply that ILC is biologi-
cally different from IDC.

The prognosis for ILC compared to IDC is unclear and
previous studies showed some conflicting results.”**%"
222425 In the present study, the clinical outcome of ILC pa-
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Fig. 2B - Relation between ILC and IDC and BCSS in patients with moderate NPI subgroup who received hormonal treatment
(759 patients; 95 ILC and 664 IDC patients). The figure shows improved survival of ILC patients (LR = 0.82, p = 0.36). The
number of patients at risk for ILC (95) and IDC (664 patients) was as follows: 36 and 226 at 60 months and 8 and 67 at 120

months of follow-up, respectively).
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Fig. 2C - Relation between ILC and IDC and distant metastasis free survival in the moderate NPI group who did not receive
hormonal treatment. The figure shows association between ILC and worse DM free survival (LR = 5.8, p = 0.02).

tients was not different from that of patients with IDC in
the overall series. However, when stratified into matched
groups, ILC tends to show a worse long-term outcome
‘prognosis’ with a higher incidence of development of DM,
recurrences and breast cancer mortality. Therefore, the fact
that ILC has more favourable prognostic factors does not

translate into a survival advantage for patients with ILC.
The association with a relatively larger size and the
reported higher rate of false-negative LN by histologic
examination in ILC could cause a general under-staging of
this histologic type at the time of surgery. The indolent nat-
ure of ILC might possibly lead to a longer period of growth



EUROPEAN JOURNAL OF CANCER 44 (2008) 73-83 81

10

ILC

0.8

0.6

0.4+

Probability of survival

0.2

0.0 4

IDC

T
0 60

T T T
120 180 240

Distant Metastasis Free Survival in months

Fig. 2D - Relation between ILC (95) and IDGC (664 patients) and distant metastasis free survival in the moderate NPI group who
received hormonal treatment. The figure shows association between ILC and better DM free survival (LR = 4.7, p = 0.03).

before detection. ILC has lower proliferative activity than
IDC.M'° Gene microarrays of breast cancer have also dem-
onstrated that ILC and IDC have distinct genomic and
expression profiles with significant difference in the expres-
sion of some genes involved in cell growth, cell adhesion/
motility and immune response. These differences may
underlie the observed phenotypic and clinical characteris-
tics of the two tumour types.

An important observation in this study is the tendency of
ILC to show slightly better or similar outcome to IDC in the
early intervals following detection; however, long-term fol-
low-up shows an obvious tendency to develop late recurrence
and worse outcome. Importantly, this characteristic pattern
of survival was independent of ER status. The observed out-
come of ILC in our series is comparable to that of chronic lym-
phocytic leukaemia/small lymphocytic lymphoma (CLL) with
indolent behaviour that continues to decline in survival over-
time in a nearly linear pattern, while that of IDC shows early
events in the first 10 years which level off after that (patients
either die early or survive similar to the pattern of survival in
high grade lymphomas). These results may be consistent with
those of Bouvet and colleagues,®® who reported that many
local recurrences of breast cancer following conservation
therapy are late events. Another potential explanation is that
ILC patients may have received less adjuvant treatment.

In ILC patients, although several prognostic factors showed
an association with survival, only LN stage and grade retained
their independent prognostic significance after adjustment for
other established clinicopathologic variables confirming the
importance of histologic grading of ILC.*° In the current study,
we analysed the effect of systemic adjuvant endocrine ther-
apy on the long-term clinical outcome of ILC as compared to
IDC patients. Our results showed that HT improves the clinical
outcome of ILC patients as compared to IDC, which is not sur-

prising given the strong association with hormone receptors
(HR)18-10142437 and the observation that menopausal hor-
mone replacement therapy increases risk of ILC and mixed
ILC/IDC compared to pure IDC.* An association between HT
and a better outcome was also noticed amongst ILC patients
both in the whole tumour series and in the different sub-
groups. To our knowledge, this is the first report that ad-
dresses the correlation between HT and long-term outcome
in ILC in such a large cohort of patients. Although a few stud-
ies did not report a good response of ILC to HT, probably due to
the relatively few number of cases,** other studies have
shown a better response to adjuvant HT in ILC.%?® However,
because our results are based on a retrospective study, they
ideally need to be confirmed in a randomised controlled trial
of endocrine treatment with long-term follow-up.

ILC is less responsive to chemotherapy,®'¢%>2?° lacks the
benefit of HER?2 targeted therapy’®>! and is more often HR
positive. In addition, previous studies have reported that HT
is a good alternative option for elderly patients who are poor
candidates for primary cytotoxic chemotherapy.?>*! Overall,
these results indicate that the role of endocrine therapy in
ILC should be strongly considered to improve patients’ out-
come. Moreover, although in our dataset, there was no signif-
icant difference between the two tumour types regarding the
incidence of contralateral breast cancer, bilateral involvement
is reported to be nearly double that in women with IDC in sev-
eral other studies.” This finding could make a compelling case
for the use of HT to prevent the development of contralateral
breast cancer in women with ILC.

7. Conclusion

Our results show clearly that ILC and IDC are distinct enti-
ties with different clinical courses and different biologic
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phenotypes. Although no clinically meaningful differences in
survival are observed, ILC showed a better response to adju-

vant HT. These are

important observations as these

tumours are more often hormone-receptor positive, typically
lack HER2 expression and show poor response to CT limiting
the range of other relevant adjuvant therapies.
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