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Background: The second most common histological subtype of invasive breast carcinoma is invasive lobular carcinoma
(ILC) occuring with a frequency 10-15% in Western countries and approximately 5%, in Africa, the Middle East and
Asia (AMA). Combined hormone replacement therapy (CHRT) is a risk factor for the development of ILC which is
infrequently diagnosed at our centre.This study aimed to investigate the incidence and clinicopathological characteristics
of ILC as compared to invasive breast carcinoma of no special type (IBC-NST).

Methods: Clinical and pathological data on breast carcinoma patients attending the breast and endocrine unit at Tygerberg
Academic Hospital since 2017 have been recorded on a Stellenbosch University REDCap® database.

Results: IBC-NST was the most frequent subtype diagnosed (83.9%) and ILC the second most common subtype (5.2%).
Most ILCs were of luminal B intrinsic subtype, and the median size was slightly smaller than IBC-NST. There were
significantly more grade 2 ILCs than IBC-NSTs (81.5% vs 50.9%). There was no statistical difference between stage and
histological subtype.

Conclusion: ILC has clinicopathological differences when compared to IBC-NST, although these were less pronounced
in this study. The prevalence of ILC was similar to numbers reported in AMA. We hypothesise that there may be a
discrepancy in the prevalence of ILC between public and private healthcare systems in South Africa, and that it may be

due to differing trends in prescribing CHRT.
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Background

Breast cancer is the most common cancer afflicting women in
the developed and developing world.! In 2014, the incidence
of breast cancer in South African women was estimated to
be 33 per 100 000 per year and made up approximately 22%
of all cancer in women.? It is therefore paramount to have
a good understanding and approach to the diagnosis and
treatment of the disease. Invasive lobular carcinoma (ILC)
is the second most common histological subtype of breast
carcinoma.? ILC differs from invasive breast carcinoma of no
special type (IBC-NST) in terms of risk factors, behavioural
pattern and morphology.

In Western countries, 10-15% of breast carcinomas are
reported as ILC, while the frequency is lower (approximately
5%) in Africa, the Middle East and Asia (AMA).*° ILC has
a stronger association with hormonal exposure compared
to IBC-NST, and a clear association between the use
of combined hormone replacement therapy (CHRT) in
postmenopausal women and risk for development of ILC
has been noted.>!** ILC also presents more frequently at
an older age, as a larger tumour and a higher stage than
IBC-NST.'>!7 ILC is generally better differentiated (lower
histological grade) at diagnosis and more often hormone
receptor positive.!>1618 However, ILC more frequently
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demonstrates multiple invasive foci and bilateral disease."
Several studies have demonstrated no difference in the
frequency of lymph node metastasis between ILC and IBC-
NST.161921 Morphologically, classic ILC is comprised of
relatively small, discohesive epithelioid cells with round to
notched nuclei (sometimes eccentrically placed to impart a
plasmacytoid appearance) and with a thin rim of cytoplasm.
Intracytoplasmic lumina with eosinophilic mucin globules
may be seen. These lumina may be of sufficient size to
impart a signet ring appearance to cells. The carcinoma
usually invades as single cells or cords of cells (single-file)
into the stroma, and is frequently poorly circumscribed. A
characteristic targetoid growth pattern may be seen around
native ductular structures of the breast (Figure 1).22%

Our impression is that ILC is infrequently diagnosed at our
centre. The breast and endocrine unit (BEU) at Tygerberg
Academic Hospital (TAH) is one of two tertiary referral
units in the Western Cape, South Africa, that manages new
breast cancer patients. Four supporting secondary level
hospitals refer patients for specialised surgical procedures
and multidisciplinary oncological treatment.
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Research aim

The prevalence of ILC seems to differ between developed
and developing countries. The study aimed to investigate the
prevalence and clinicopathological characteristics of ILC as
compared to IBC-NST in a retrospective cohort at a tertiary
centre in the Western Cape, South Africa. To date, little has
been published on this topic from the developing world.

Methods

Data collection

An anonymised Stellenbosch University REDCap® data-
base was created to capture data from clinical notes and
pathology reports. All new patients who were managed
at TAH BEU between 2017 and 2018 had demographic
information and relevant clinical and pathological data
entered into the database. These parameters included age,
sex, laterality of the tumour, size and histological subtype
and grade, biomarker status of the carcinoma, stage at
presentation and whether the patient received neoadjuvant
therapy (chemotherapy or endocrine therapy). All patients
who had a histologic diagnosis of breast carcinoma
were included in this cohort. Grading of carcinomas
was performed according to the Nottingham combined
histologic grading system.?* Pathological features (including
grade and immunohistochemical status) of carcinomas
were recorded in both core biopsy and surgical (excision or
mastectomy) specimens and, when available, the features
from surgical specimens were used for analyses. There was
no membranous E-cadherin antibody staining in any ILCs.
Carcinomas diagnosed on cytology without subsequent
histological confirmation, in situ carcinomas and other
benign or malignant neoplasms (e.g., lymphoma, sarcomas,
phyllodes tumours) were excluded. Patient folder numbers
were used to identify pathology reports stored in the National
Health Laboratory Service laboratory information system.
Pathology reports of core needle biopsies and surgical
specimens were reviewed, and the relevant information was
entered into the database.

Statistical analyses

Data analyses were conducted using IBM SPSS Statistics
for Windows, version 26 (IBM Corp). Descriptive statistics
were computed for all variables of interest. ‘Age’ was found
to be non-normally distributed and was presented as median
(Mdn) and interquartile range (IQR). Categorical variables
were presented as counts/frequencies and associated per-
centages. Statistical significance was set at p < 0.05.

Results

Seven hundred and eighty-seven women had a histologic
diagnosis of invasive breast carcinoma (IBC). Of these

Table II: Intrinsic subtypes of ILC compared to IBC-NST

carcinomas, 660 were IBC-NST (83.9%). ILC was the
second most common diagnosis, seen in 41 women (5.2%).
Of these patients with ILC, 12 did not have definitive
surgery (diagnosis was made on core needle biopsy only)
and 29 had definitive surgery. Fourteen of these surgical
patients had a diagnosis of ILC on first core biopsy, and four
on the second. Eleven had no core biopsy, and were initially
diagnosed on fine needle aspiration cytology. Frequencies of
other carcinoma subtypes are summarised in Table I.

Patients were divided into two histological subtype
groups: those with ILC (group A) and those with IBC-NST
(group B).

The median age for patients in group A was 57.5 years,
with a range of 36 to 81 years.

Group B patients had a median age of 55 years and ranged
from 23 to 92 years. There was no significant difference in
age between the two groups (p = 0.535).

Intrinsic (molecular) subtype was assigned to carcino-
mas based on immunohistochemical staining of oestrogen
receptor (ER), progesterone receptor (PR), human epidermal
growth factor receptor 2 (HER2) and the cell proliferation
marker, Ki-67. Five hundred and ten patients had results for
all four antibodies. The intrinsic subgroups were luminal A
(ER and/or PR positive, HER2 negative and Ki-67 less than
14%), luminal B group 1 (ER and/or PR positive, HER2
negative and Ki-67 more than or equal to 14%), luminal
B group 2 (ER and/or PR positive, HER2 positive and any
Ki-67 proliferation index), HER2-enriched (ER and PR
negative, HER2 positive and any Ki-67 proliferation index)
and triple negative (ER, PR and HER?2 negative and any Ki-
67 proliferation index). Table II shows the number of ILCs
and IBC-NSTs in the respective intrinsic subtypes. The
largest number of carcinomas, of both histological subtypes,
were in the luminal B group (luminal B1).

ER expression was significantly more in ILC than in
IBC-NST (92.1% vs 77.6%; p = 0.035). PR expression was
similarly more in ILC than in IBC-NST (86.8% vs 61.4%;

Table I: Histological subtypes of breast carcinoma diagnosed in
women during the study period

Histological subtype No of patients (%)
IBC-NST (infiltrating ductal carcinoma) 660 (83.9%)
Invasive lobular carcinoma 41 (5.2%)
Carcinomas with papillary architecture 27 (3.4%)
Mucinous carcinoma 26 (3.3%)
Invasive carcinoma, NST with medullary pattern 15 (1.9%)
Metaplastic carcinoma 12 (1.5%)
Apocrine carcinoma 5(0.6%)
Cribriform carcinoma 1 (0.15%)

Molecular subtype Total number of patients (%) Group A (ILC) Group B (IBC-NST)
Luminal A 84 (16.5%) 8(33.3%) 76 (15.6%)
Luminal B(1) 202 (39.6%) 12 (50.0%) 190 (39.1%)
Luminal B(2) 92 (18.0%) 1 (4.2%) 91 (18.7%)
HER2-enriched 56 (11.0%) 2 (8.3%) 54 (11.1%)
Triple negative 76 (14.9%) 1(4.2%) 75 (15.4%)
Total 510 (100%) 24 (100%) 486 (100%)
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Table III: Antibody expression in ILC and IBC-NST cases

Immunohistochemical antibody Percentage ILC cases expressing antibody IBC-NST cases expressing antibody p-value
ER 92.1% 77.6% 0.035
PR 86.8% 61.4% 0.002
HER2 9.1% 24.3% 0.091
Ki-67 (> 14%) 62.5% 78.0% 0.077
Table IV: Histologic grade of ILC compared to IBC-NST

Histologic grade Total number of patients (%) Group A (ILC) Group B (IBC-NST)
1 93 (19.2%) 3 (11.1%) 90 (19.7%)

2 255 (52.6%) 22 (81.5%) 233 (50.9%)

3 137 (28.2%) 2(7.4%) 135 (29.5%)
Total 485 (100%) 27 (100%) 458 (100%)
Table V: Clinical stage of ILC compared to IBC-NST

Stage of carcinoma Total number of patients (%) Group A (ILC) Group B (IBC-NST)
Stage | 51 (8.5%) 4 (12.1%) 47 (8.3%)

Stage 11 247 (41.4%) 12 (36.4%) 235 (41.7%)
Stage 111 220 (36.9%) 11 (33.3%) 209 (37%)
Stage IV 79 (13.2%) 6 (18.2%) 73 (12.9%)
Total 597 (100%) 33 (5.5%) 564 (94.5%)
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Figure 1: (A) a low-power view of ILC of the breast. The adipose tissue on the left appears cellular. A benign breast lobule
is seen on the right (H&E, 40x). (B) discohesive cells of ILC are seen invading between adipocytes (H&E, 100x). (C) high-
power magnification revealing neoplastic cells with plasmacytoid morphology. Note the bland appearance and cord-like
arrangement of cells (H&E, 200x). (D) a different case of ILC demonstrating tumour cells surrounding ducts and acini of a

breast lobule (H&E, 100x).
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p=0.002). Three out 0f 33 (9.1%) cases of ILC demonstrated
a HER2 score of 3+ (positive) and 15 out of 24 (62.5%)
ILC cases had a Ki-67 proliferation index of more than
14%. However, HER2 and Ki-67 expression did not show
a significant difference between the two groups (p = 0.091
and p = 0.077, respectively). These findings are summarised
in Table III. There was a significant association between the
ILC histological subtype and luminal A intrinsic subtype, as
compared to the IBC-NST histological subtype (p = 0.044).

The pathological size of carcinomas in group A was
compared to those in group B. Only patients who did
not have primary systemic therapy (chemotherapy and/
or endocrine therapy) and had definitive surgery for their
carcinomas were included in this analysis. There were 15
patients in group A, and 218 patients in group B. The median
size of tumours in group A was 25 mm and group B had a
mean size of 27 mm. There was no significant difference in
size between the two groups (p = 0.66).

The pathological grade was recorded in 27 ILCs and 458
IBC-NSTs. A summary of findings is presented in Table IV.
There was an association between histological subtype and
grade (p <0.01): significantly more ILC (81.5%) were grade
2, compared to IBC-NST (50.9%).

Information regarding the clinical stage of carcinoma was
available in 597 patients (33 with ILC and 564 with IBC-
NST). Most patients in group A were stage 11 (36.4%), as
well as the majority of group B patients (41.7%). A higher
percentage of patients in group A were stage IV (18.2%),
compared to those in group B (12.9%). These findings are
summarised in Table V. However, there was no statistical
significance between group and stage (p = 0.62).

Discussion

In Western countries, 10-15% of breast carcinomas are
reported as ILC with a disproportionate rise in incidence
from the mid-1970s to the late 1990s. After the publication
of the Women’s Health Initiative trial results and the
resultant reduction of use of CHRT in postmenopausal
women, a sharp decline in the incidence of ILC was noted
in the early 2000s in women older than 50 years.*!° ILC has
a stronger association with hormonal exposure compared to
IBC-NST and a clear association between the use of CHRT
in postmenopausal women and risk for development of
ILC has been noted.>'** In contrast to Western countries,
it has been reported that the frequency of ILC is lower at
approximately 5%, in AMA.4°

There have been few studies on breast cancer histologic
subtypes from sub-Saharan Africa, but a prevalence of
5.1% and 4.3% for ILC of all breast cancers was reported
in Ethiopia and Baragwanath Hospital, South Africa,
respectively.*® These figures are similar to our data, where
5.2% of all cancers were diagnosed as ILC. At our centre, the
majority of patients are in a lower income bracket and reliant
on public health services; it seems that very few patients
receive CHRT during menopause, but reliable figures are
not available.

This decreased “artificial” hormonal exposure may ex-
plain the relatively lower prevalence of lobular carcinoma in
our cohort compared to Western countries. Data regarding
clinicopathological features of ILC in South African private
patients are limited. An audit of intraoperative lymph node
assessment in a private surgical practice in Cape Town,
South Africa, recorded a higher percentage of ILCs.? From
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298 patients with invasive breast carcinoma, 35 (11.7%)
were diagnosed as ILC compared to 258 (86.6%) IBC-
NSTs. Another study from the same practice compared
the number of sentinel lymph nodes harvested in patients
who had preoperative lymphoscintigraphy to those who did
not.?® Four hundred and ninety-six patients had invasive
breast carcinoma: 56 (11.3%) were diagnosed as ILC, and
440 (88.7%) as IBC-NST. We suspect that the prevalence
of ILC in private patients may be similar to that reported
from Western countries, as anecdotally, CHRT is frequently
prescribed to patients making use of private healthcare.
As is the case in the public health sector, published data
on the use of CHRT are few and far between. A study in a
private gynaecology practice in the Western Cape from the
early 2000s noted that 78.5% of surveyed postmenopausal
patients were using hormonal therapy, and that 42% had
been using it for longer than 10 years.?” The role that CHRT
plays in the development of ILC in private patients in South
Africa needs to be investigated.

ILC is known to occur in slightly older women than IBC-
NST.!51920 The median age of women with ILC in this cohort
was 2.5 years older than women diagnosed with IBC-NST,
but this difference was not statistically significant.

Hormone receptors were expressed in most of the ILCs,
and there was a positive association with ER and PR ex-
pression in ILC, compared to IBC-NST. This is in keeping
with the international literature, where it has been reported
that up to 95% and 70% of ILCs are ER- and PR-positive,
respectively.!$1923

Four major molecular subtypes of breast carcinoma
are recognised: luminal A, luminal B, HER2-enriched
and basal-like.*? In day-to-day diagnostic practice,
immunohistochemistry (IHC) is employed as a surrogate
marker of molecular subtypes. Classifying carcinomas into
these subtypes can guide therapy and yield prognostic and
predictive information.?® The most frequent subtype of
carcinoma is luminal A, with up to 60% of cases falling into
this category, whereas up to 20% of carcinomas are luminal
B.? ILCs are reported to be most commonly luminal A
tumours.?*?° We noted that over half the ILCs (54.2%) and
IBC-NSTs (57.8%) were luminal B tumours. Most of these
tumours were classified as luminal B because of a high Ki-67
proliferation index (= 14%). Currently the American Society
of Clinical Oncology/College of American Pathologists
(ASCO/CAP) guidelines do not recommend routine Ki-67
scoring, as pre-analytical variables can influence staining
and there is a lack of consensus regarding the method of
scoring.’® The clinical utility of Ki-67 IHC has only been
validated for determination of prognosis (and need for
neoadjuvant chemotherapy) in ER-positive, low-stage
breast carcinomas, therefore eliminating the need of gene-
based assays when the proliferation indices are below 5%
or above 30%. Substantial interobserver and inter-laboratory
variability is noted between 5% and 30%.3!

Currently, IHC and gene-based assays can be used
to determine intrinsic subtype.”> However, Prat et al.
found a 30.72% discordance rate between IHC and the
PAMS50 multigene signature assay.”® Whitworth et al. and
Cristofanilli et al. similarly found that 22-25% of tumours
showed discordance between IHC and the BluePrint and
MammaPrint multigene assays.>*** These studies suggest
that these methods are not “equal” and interchangeable to
determine intrinsic subtype.?? The future of breast carcinoma
diagnosis, prognosis and treatment will probably rely on the
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integration of information gleaned from light microscopic
evaluation, tumour protein expression (IHC) and the
tumour transcriptome (reverse transcription polymerase
chain reaction: RT-PCR) to provide personalised prognostic
information and treatment to individual patients.

In general, ILC is reported as usually being larger than
IBC-NST at time of diagnosis.'>! Our data showed the
opposite finding: ILCs were slightly smaller than IBC-
NSTs, 25 mm vs 27 mm, respectively. However, this was
not statistically significant. Two factors may explain these
discrepant results. Firstly, there were very few ILCs (15)
that were included in the size analysis and secondly, IBC-
NST at our centre is likely to be diagnosed at an advanced
stage. Screening mammography is not available for public
health patients in South Africa, and medical attention is only
sought once breast symptoms are present.

Most ILC (36.4%) and IBC-NST (41.7%) cases were
diagnosed clinically at stage II disease. There were more
ILCs diagnosed at stage IV (18.2%) than IBC-NSTs
(12.9%). Although most carcinomas were clinically stage II,
the higher percentage of ILC stage IV disease, compared to
IBC-NST, is in line with other studies and results of a study
that analysed data from The Surveillance, Epidemiology,
and End Results Programme (SEER) over 23 years,
which found that ILC was diagnosed at a later stage.!>-”
As with comparison of size between ILC and IBC-NST,
we had relatively few ILC cases (33) with information on
clinical stage at diagnosis. Again, the lack of breast cancer
screening in our public health system is the likely reason for
diagnosing IBC-NST at a more advanced stage, and hence
decreasing the variation of size and stage between these two
histological subtypes at time of diagnosis.

There were significantly more grade 2 ILCs than IBC-
NSTs, but comparatively fewer ILCs of grade 1 and grade
3. Previous work has shown that ILCs are generally lower
grade tumours than IBC-NSTs.!617-20 [t is interesting to note
that a study of the SEER database found that more than
twice the number of ILCs were grade 2 than grade 1 (57% vs
28.4%), but that few were grade 3 (13.7%). IBC-NSTs were
generally of higher grade, with 18.2% grade 1, 41.6% grade
2 and 38.7% grade 3.!7 A study from Norway investigating
breast cancer specific survival (BCSS) had similar findings,
showing that ILCs were mostly grade 2 (85.3%) and that
few were grade 3 (6.9%).%° The authors also suggested that
BCSS of grade 2 ILC was comparable to grade 3 IBC-NST,
and that grading may have different implications within the
two histological subtypes. The numbers from the current
study show similar trends. The reason that most ILCs tend
to be grade 2 carcinomas is because one of the variables
assessed in the Nottingham histologic score, glandular/
tubular differentiation, is by definition low.

Limitations of the study include a relatively short study
period and small number of ILC cases. Differences between
the two histological subtypes may be elucidated with a larger
cohort of patients from our population.

Conclusion

Patients with ILC were slightly older than those with IBC-
NST. Similar to other studies from AMA, the prevalence
of ILC in our cohort (5.2%) was lower than the reported
prevalence of ILC in Western countries (10-15%). As is
generally accepted, most ILCs express hormone receptors,
however, the majority of our ILCs and IBC-NSTs were
classified as luminal B intrinsic subtypes. ILC did not show a
significant difference in size and stage at diagnosis compared
to IBC-NST, and this is likely a reflection of the lack of
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routine mammographic screening in the public health sector
as IBC-NST is frequently detected at a presymptomatic
stage by mammography. The majority of carcinomas were
diagnosed as histologically grade 2, but a significantly larger
percentage were ILC compared to IBC-NST.

Even though ILC has distinct morphology compared to
IBC-NST, differences in other clinicopathological features
of these histological subtypes are known. In our study, these
differences are less pronounced and may be due to our diverse
population and unique factors in the public health system
of South Africa. Future studies comparing these findings to
those of patients in the private health sector are needed to
better understand this special type of breast carcinoma.
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