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Abstract

Background: Invasive lobular carcinoma (ILC) accounts for ap-
proximately 10% of invasive breast carcinomas and is the most com-
mon special subtype. Most ILCs express estrogen receptors (ERs)
and progesterone receptors (PRs) but typically lack ERBB2 (human
epidermal growth factor receptor 2 (HER2)) overexpression. HER2-
positive ILC is rare, understudied, and often linked to aggressive
clinical and histopathologic features. This study aimed to examine
the clinicopathologic characteristics of HER2-positive ILC to ensure
proper classification and management.

Methods: A retrospective review was conducted on 48 cases, in-
cluding 28 HER2-positive ILC and 20 pleomorphic invasive lobular
carcinoma (p-ILC) cases without HER2 overexpression. Histologi-
cal features assessed included nuclear pleomorphism, signet ring cell
morphology, and apocrine features. Hormone receptor status and
clinical outcomes were also analyzed.

Results: All HER2-positive ILC cases exhibited at least one pleo-
morphic histological feature. Hormone receptor positivity was lower
in HER2-positive ILC compared to p-ILC without HER2 overexpres-
sion. However, overall survival did not significantly differ between
the two groups.

Conclusion: HER2 overexpression in ILC is frequently associated
with pleomorphic features. p-ILC, regardless of HER2 status, por-
tends a worse prognosis. Identifying these features in HER2-positive
ILC and classifying them as pleomorphic lobular carcinoma, a more
aggressive ILC variant, is crucial for closer patient follow-up.

Keywords: Invasive lobular carcinoma; Breast cancer; HER2 over-
expression; Pleomorphic features; Hormone receptors; Prognosis

Manuscript submitted April 8, 2025, accepted June 16, 2025
Published online July 8, 2025

aDepartment of Pathology and Laboratory Medicine, King Hussein Cancer
Center, Amman, Jordan

bDepartment of Medical Oncology, King Hussein Cancer Center, Amman,
Jordan

¢Corresponding Author: Maher Sughayer, Department of Pathology and Labo-
ratory Medicine, King Hussein Cancer Center, Amman 11941, Jordan.

Email: msughayer@khcc.jo

doi: https://doi.org/10.14740/wjon2588

Introduction

Breast cancer is the most common malignant tumor in women
worldwide and it is the leading cause of death from cancer in
women as well according to the 2022 updated estimates from
the International Agency for Research on Cancer (IARC) [1].
Breast cancer represents a heterogeneous group of diseases
with distinct histological subtypes, each carrying unique clini-
cal and molecular features [2]. Molecular profiling has shown
the range of heterogeneity and classified it into four main sub-
types: luminal A, luminal B, human epidermal growth factor
receptor 2 (HER2)-enriched, and basal subtypes. In recent
years, considerable attention has been directed towards the
characterization and understanding of invasive lobular carci-
noma (ILC), which is considered the most common special
subtype of invasive breast carcinoma [3]. Five to fifteen per-
cent of all invasive breast cancers are ILCs, and incidence rates
of ILC have significantly increased during the past 20 years
[4].

The most characteristic feature of ILC is the loss of the cell
adhesion protein E-cadherin, leading to the typical discohesive
cellular morphology recognizable by the predominance of sin-
gle cells. This breast cancer has two main histological variants
that are well-known and apparently have different biological
behaviors: the classical and pleomorphic variants [4]. While
the majority of ILC cases express estrogen receptors (ERs)
and progesterone receptors (PRs), they typically lack ERBB2
(HER2) overexpression, with only a small subset exhibiting
HER?2 positivity ranging from 1% to 11% [5]. A previous study
by the authors revealed that ILC with HER2 overexpression
constituted 3.6% of all ILC cases, emphasizing the clinical
significance of HER2 positivity in this subtype [6]. In addi-
tion to its clinical implications, the characterization of HER2-
positive ILC holds significant prognostic and therapeutic rel-
evance. Given the association between HER2 overexpression
and aggressive tumor behavior in other breast cancer subtypes,
it is imperative to ascertain whether HER2 positivity confers a
similar adverse prognostic impact in the context of ILC.

Notably, ILCs with HER2 overexpression are infrequent
and are often associated with non-standard histological vari-
ants, including the more aggressive pleomorphic invasive lob-
ular carcinoma (p-ILC) [7].

According to the WHO Classification of Breast Tumors,
p-ILC is defined as a variant of ILC characterized by mark-
edly pleomorphic nuclei (> 4 times the size of lymphocytes/

Articles © The authors | Journal compilation © World | Oncol and Elmer Press Inc™ | https://wjon.elmerpub.com
This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits 357
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited


https://crossmark.crossref.org/dialog/?doi=10.14740/wjon2588&domain=pdf&date_stamp=2025-07-03

HER2-Expressing Lobular Carcinoma

World ] Oncol. 2025;16(4):357-364

equivalent to that of high-grade ductal carcinoma in situ, with
or without apocrine features) and increased mitotic activity,
typically while retaining the discohesive growth pattern and
loss of E-cadherin typical of ILC. While features such as apo-
crine differentiation, signet ring morphology, and histiocytoid
changes may coexist with pleomorphic morphology, they are
not, in themselves, diagnostic of the pleomorphic variant.

In contrast to classic invasive lobular carcinoma (c-ILC),
p-ILC has increased cellular atypia and significant clinical
implications due to its aggressive presentation, which is often
characterized by larger tumor size, higher histological grade,
and advanced stage at diagnosis [8, 9]. Furthermore, because
pleomorphic lobular carcinoma (PLC) is a rare form of breast
cancer, there is currently insufficient evidence to develop
guidelines for its specific management. p-ILC is associated
with a poorer prognosis when compared to other ILC variants.
It has been reported that patients with p-ILC were four times
more likely to experience recurrence than patients affected by
classic variant. In addition, they tend to have lower rates of ER
positivity and higher rates of HER2 expression [4].

In this research article, we aimed to investigate certain
histopathologic features of HER2-positive ILC to ascertain
whether they fulfill the criteria of p-ILC, a more aggressive
variant of ILC and to compare the clinicopathologic charac-
teristics of HER2-positive ILC with both c-ILC and p-ILC
without HER2 overexpression. Through a multidisciplinary
approach encompassing histopathological analysis, immu-
nohistochemical (IHC), and clinical correlation, we aimed to
unravel the intricate complexities of HER2-positive ILC and
pave the way for more effective therapeutic interventions and
improved patient outcomes.

Materials and Methods

This study was approved by the Institutional Review Board
(IRB) of King Hussein Cancer Center, and all research was
conducted in accordance with relevant guidelines and regula-
tions. The reporting of this study conforms to STROBE guide-
lines [10]. The study was conducted within the Department
of Pathology at the same institution. All procedures complied
with ethical standards, and patient confidentiality was strictly
maintained throughout the study. Utilizing our surgical pathol-
ogy archival system, we conducted a retrospective review of
all cases (a total of 28 cases) diagnosed as c-ILC with HER2
overexpression. The medical records, the original hematoxylin
and eosin (H&E)-stained slides, and the HER2-immuostained
slides were retrieved and reviewed. HER2 THC staining was
originally done using the rabbit monoclonal anti-HER2 an-
tibody clone 4B5 on the Ventana Benchmark/Ultra platform
(Roche/Ventana Biosystems, Tucson, AZ). The HER2 scor-
ing was based on the 2013 College of American Pathologists
(CAP)/American Society of Clinical Oncology (ASCO) guide-
lines, where positive expression is defined by either IHC 3+
score in which tumor cells display complete, intense membra-
nous staining in > 10% of tumor cells or 2+ score and fluores-
cence in situ hybridization (FISH) amplified [11].

In addition, we also retrieved cases diagnosed as PLC

without HER2 overexpression. All cases were originally diag-
nosed between 2008 and 2022.

The cohort was selected to focus on two specific groups:
1) cases initially diagnosed as c-ILC with confirmed HER2
overexpression; and 2) cases diagnosed as p-ILC without
HER2 overexpression. This selection was based on availability
within our institutional database and the intent to explore the
relationship between HER2 status and pleomorphic morphol-
ogy. No additional cases of HER2-negative c-ILC or HER2-
positive p-ILC were identified beyond those already reclassi-
fied during histological review.

Histopathological analysis involved the retrieval of H&E
slides, with a focus on identifying any morphological devia-
tions from the classical features of lobular carcinomas in the
invasive lesions. Specifically, we searched nuclear pleomor-
phism, signet ring cell morphology, and apocrine features.
This detailed examination aimed to reassess cases previously
diagnosed as c-ILC, considering reclassification as PLC. Con-
currently, we sought to compare the histopathologic features of
these cases with an established diagnosis of PLC that did not
exhibit HER2 overexpression against those that did. Further-
more, the study included a follow-up component, where clini-
cal outcomes such as death from the disease and distant me-
tastasis were assessed. Information on hormonal profile status
was extracted from patients’ files, providing a comprehensive
view of the clinical course of these cases.

Descriptive statistics and Chi-square calculations were
used in the study to analyze the findings. A P value of < 0.05
was used as a significance threshold.

Results

A total of 28 cases previously diagnosed as c-ILC overexpress-
ing HER2 underwent a detailed histopathologic review to as-
certain the presence of specific criteria. Table 1 summarizes
their demographics. Twenty-five cases were HER2-positive
by IHC and three cases were HER2-positive by FISH. Among
these cases, 10 exhibited all three histopathologic features
studied (nuclear pleomorphism, signet ring cell morphology,
and apocrine features), 12 displayed nuclear pleomorphism
and signet ring cell morphology, three demonstrated nuclear
pleomorphism and apocrine features, two showed pleomor-
phism only, and one did not exhibit any of the studied features
(Figs. 1 and 2).

All 28 patients had available ER and PR results. Twen-
ty-two cases were positive for ERs (78.6%), while 16 cases
(57.1%) were positive for PRs.

In parallel, 20 cases previously diagnosed as PLC without
HER2 overexpression were reviewed for shared histopatho-
logic features. The results demonstrated comparability, with
16 cases exhibiting all three features in varying proportions.
Interestingly one of the cases demonstrated focal ductal mor-
phology. Regarding hormone receptor status, 17 cases (85%)
were positive for ERs, and 14 cases (70%) were positive for
PRs. Figure 3 displays the comparison of ER and PR status
between the two groups showing the HER2 expressing group
to be less likely positive for ER and PR.
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Table 1. Demographics of HER2* ILC

Demographics l;ttrilzn(t;/ip;gc)i-
Median age (years) 54
Stage at presentation (TNM)
Tumor (T)
T1 2 (7.1%)
T2 6 (21.4%)
T3 7 (25%)
Metastatic 8 (28.5%)
Unknown 5 (17.8%)
Node (N)
Nx 5(17.9%)
NO 1 (3.6%)
N1 1 (3.6%)
N2 2 (7.1%)
N3 19 (67.9%)
Treatment
Neoadjuvant chemotherapy with anti-HER2 11 (39.2%)
Adjuvant chemotherapy with anti-HER2 7 (25%)
Palliative 8 (28.6%)
Unknown 2 (7.1%)

HER2: human epidermal growth factor receptor 2; ILC: invasive lobular
carcinoma.

In the first group (ILC overexpressing HER2), follow-up
data were available for an average duration of 51 months (rang-
ing from 2 to 114 months). At 60 months, the overall survival
(OS) rate was 40.7%. At time of last follow-up, among the
28 patients, seven were alive, four were alive with advanced
disease (metastasis), and nine were deceased. Eight patients
were lost to follow-up, with no current outcome data available
(Table 2). Out of the seven patients who remained alive, three
were assigned a pathologic stage of ypTONO (43%) at the time
of resection.

In the second group (PLC without HER2 overexpression),
patients were followed up over an average duration of 21
months (ranging from 2 to 102 months). At the last follow-up,
seven patients were deceased, two were alive with advanced
disease, eight were alive with no recurrence or metastasis, and
three were lost to follow-up. There was no significant differ-
ence in the survival between the two groups of patients as seen
in Table 2 using the Chi-square test where the raw Chi-square
values and the P value which were more than 0.05.

Discussion

HER?2 gene amplification is seen in 20% to 30% of all breast
cancers [12]. ILC that overexpresses HER2 is uncommon [6].
In some published studies, the prevalence of HER2 overex-
pression was somewhere between 0% and 10% [13, 14]. There
is significant variability in HER2 status in PLC ranging from
15% to 30% in the literature, but most studies have shown that
p-ILC rather than c-ILC is more likely to be associated with
HER?2 positivity [8, 15-17]. In one study carried out in Jordan

B Nuclear pleomorphism, signet ring cell
morphology, apocrine features

B Nuclear pleomorphism, signet ring cell
morphology
® Nuclear pleomorphism, apocrine features

= Nuclear pleomorphism

H No features

Figure 1. Histological features of HER2-positive invasive lobular carcinoma. HER2: human epidermal growth factor receptor 2.
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Figure 2. Example of invasive lobular carcinoma overexpressing HER2. (a) H&E x 40. (b) HER2 immunostain showing complete
membranous staining, score +3. HER2: human epidermal growth factor receptor 2; H&E: hematoxylin and eosin.

to detect prevalence rates of ER, PR, and HER2 overexpres-
sion among Jordanian patients with breast cancer, it was found
that out of a total of 1,185 patients, 84 patients were diagnosed
with ILC, and out of these 84 patients, only three patients
(3.6%) showed HER2 overexpression [6]. These findings col-
lectively underscore the infrequency of HER2 overexpression

in ILC, indicating that its occurrence may be linked to specific
deviations from the classic histopathologic features character-
istic of c-ILC.

In this study, we examined 48 cases, comprising 28 cases
previously diagnosed as c-ILC with HER2 overexpression and
20 cases initially diagnosed as PLC without HER2 overexpres-
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Receptor Status

ER PR

WHER2 overexpressing ILC (n=20)

MHER2 negative pleomorphic lobular
carcinoma (n=28)

Figure 3. ER and PRs positive rate (%) comparison between HER2-negative and HER2-overexpressing ILC. ER: estrogen re-
ceptor; HER2: human epidermal growth factor receptor 2; ILC: invasive lobular carcinoma; PR: progesterone receptor.
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Table 2. Comparison in Survival Status Between HER2-Negative p-ILC and HER2-Overexpressing ILC

Status HER2-negative p-ILC HER2-overexpressing ILC Total

Alive without disease 8(0.18) 7 (0.15) 15

Alive with advanced disease 2(0.21) 4(0.18) 6

Dead 7 (0.02) 9(0.01) 16

Total 17 20 37 (grand total)
P-value 0.689

Data are expressed as N (Chi-square). HER2: human epidermal growth factor receptor 2; ILC: invasive lobular carcinoma; p-ILC: pleomorphic inva-

sive lobular carcinoma.

sion. The results showed that the histopathologic features we
investigated were common in both groups, with comparable
expression. Notably, all cases previously diagnosed as PLC
exhibited the identified histopathologic features, and nearly all
cases of HER2-positive ILC also displayed these characteris-
tics (Fig. 1).

Nuclear pleomorphism, signet ring cell morphology, and
apocrine features were studied. High nuclear grade, as reflect-
ed in nuclear pleomorphism, has been linked to HER2 over-
expression in some studies [18, 19]. In line with those reports,
this feature was present in all but one of the HER2-positive
cases in our study.

The finding that most HER2-positive ILC cases originally
classified as c-ILC exhibited pleomorphic features under-
scores a potential under-recognition of pleomorphism in this
subtype. This reclassification was part of the study design and
was based on standardized histopathologic criteria (including
nuclear pleomorphism, apocrine differentiation, and signet
ring morphology), reviewed by experienced breast patholo-
gists. Rather than reflecting diagnostic error, this likely indi-
cates morphologic overlap that challenges rigid classification.
These findings highlight the importance of thorough histologi-
cal reassessment, particularly when HER2 positivity is identi-
fied in ILC.

Regarding signet ring cell morphology and apocrine fea-
tures, they were variably noted in the two groups with some
cases showing only focal expression of the latter features.
What can be concluded from this is that ILC that overexpresses
HER?2 almost always exhibits histological features that deviate
from the classic morphology of ¢-ILC in which the cells are
typically small and monomorphic and show minimum amount
of cytoplasm [20].

The vast majority (80-95%) of ILCs exhibit ER positiv-
ity, classifying them as the luminal A subtype. This subtype is
further characterized by PR positivity, HER2 negativity, and a
low Ki67 proliferative index, indicating favorable prognosis
[21].

Hormone receptor status in p-ILC exhibits noteworthy
variability across published case series. While earlier studies
reported a significantly lower ER/PR positivity rate (10-20%)
compared to c-ILC, more recent research reveals hormone re-
ceptor profiles closer to those of c-ILC, ranging from 57% to
96% [15, 17,22, 23]. This discrepancy likely reflects a combi-
nation of evolving diagnostic criteria, improved testing meth-
ods, and increased recognition of pleomorphic features. In this
study, we concur with recent findings, with ER positivity at

78.6% and PR positivity at 57% in p-ILC cases.

Yu et al [18] studied ER and PR expression and their re-
sults showed that there was no difference in ER positivity be-
tween the HER2-positive and HER2-negative groups of ILC
patients. However, inability to express PR was substantially
correlated with HER2 overexpression, an observation that has
been recognized in other studies as well [24]. In our study,
among the 28 cases of HER2-overexpressing ILC, 78.6% ex-
pressed ER, while only 57.1% expressed PR. When comparing
these percentages to those of p-ILC cases that did not over-
express HER2 (ER positivity: 85%, PR positivity: 70%), an
association emerges, suggesting that HER2 overexpression in
ILC is linked to decreased expression of hormone receptors,
akin to findings in HER2-overexpressing invasive ductal car-
cinoma (IDC) [25, 26].

Another feature evaluated by Yu et al [18] that was asso-
ciated with HER2 overexpression was histiocytoid morphol-
ogy, which was strongly associated with HER2 overexpres-
sion, a finding that was not observed in our study but could
be explained by the relatively small number of cases included.
Nonetheless, the same study indicated that there is a significant
overlap in apocrine features (observed in our study) and histio-
cytoid morphology and that the terms are used interchangeably
in the literature.

The infrequent occurrence of HER2 overexpression in
ILC raises the crucial question of whether the initial diagno-
sis of the lobular phenotype was accurate in all cases. Previ-
ous research has demonstrated that reassessing ILC cases with
HER?2 overexpression can reveal the presence of ductal struc-
tures, prompting reclassification as IDC [16]. In our study,
however, all 48 cases diagnosed as ILC were classified as such
based on the absence of E-cadherin membranous staining. This
approach is supported by the high sensitivity and specificity of
negative E-cadherin staining for diagnosing ILC, although one
case showed focal ductal morphology but yet failed to show
membranous E-cadherin staining [27]. While poorly differen-
tiated IDC may exhibit decreased E-cadherin expression, com-
plete loss of membranous staining, as observed in all our ILC
cases, is uncommon in IDC according to published evidence
[28].

It is important to note a key limitation of the study design:
the two comparison groups differ in both HER2 expression
status and histological subtype (classic vs. pleomorphic). This
dual variation makes it challenging to isolate the independent
effects of either variable. A more robust comparison would in-
volve assessing HER2-positive versus HER2-negative tumors
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within a consistent histological background, or comparing
pleomorphic and classic morphologies within the same HER2
status group. However, given the rarity of HER2-positive ILC
and pleomorphic variants, especially in combination, such
groupings were not feasible with our current sample size. De-
spite this limitation, the findings raise important hypotheses
regarding the interplay between HER2 expression and pleo-
morphic histology, which warrant further investigation in larg-
er cohorts.

When comparing the outcomes of the two groups, i.e.,
HER2-positive and HER2-negative ILC, we can conclude
that there is no significant difference in the death rate (35% of
HER2-negative ILC compared to 32% of HER2-positive ILC),
and there is no statistically significant survival difference be-
tween the two groups as shown in Table 2. This finding in-
dicates that pleomorphic morphology by itself without HER2
overexpression was linked to worse prognosis, a finding that is
documented in literature [4, 29, 30].

It is important to note that survival analysis was conducted
using a Chi-square test to compare categorical survival out-
comes, which does not account for time-to-event variables
such as follow-up duration. Ideally, a Kaplan-Meier analysis
with log-rank testing would offer a more robust method for
comparing OS. However, due to the small sample size and var-
iable follow-up duration, this was not feasible. This represents
a methodological limitation and should be addressed in future
studies with larger, prospectively followed cohorts.

The 5-year OS rate in this cohort of patients is low at 32-
35%. The rather poor outcome in our cohorts is most likely
related to the fact that two-thirds of the patients were either
metastatic or locally advanced at presentation. In addition, this
unique cohort of HER2-positive ILC and p-ILC are known to
be associated with poor outcome as has been previously shown
by lorfida et al [29]. In their study, they showed that non-clas-
sical ILCs have at least twice the risk of mortality as compared
with c-ILCs and that HER2-positive ILCs were eight times
more likely to develop distant metastasis. Added to this is the
fact that only seven patients in our cohort received neoadju-
vant combined anti-HER2/chemotherapy.

However, conclusions regarding prognosis and thera-
peutic response should be interpreted with caution due to the
relatively small number of cases and the limited follow-up du-
ration in this retrospective study. Larger, prospective studies
with longer follow-up are necessary to validate these findings.

The data regarding outcome and management of HER2-
positive ILC are controversial as in a recently published
study we have found that patients with HER2-positive IDC
experienced a survival advantage when receiving anti-HER2
therapy. However, in the case of HER2-positive ILC patients,
the survival outcomes did not show improvement with anti-
HER2 treatment, with their survival rates aligning closely
with those of HER2-negative ILC patients [31]. Perhaps an
alternative explanation for the findings in our study, indicat-
ing the lack of significant difference in survival rates, could
be that patients with HER2-positive ILC might not derive
the same benefits from anti-HER2 therapy as patients with
HER2-positive IDC do. However, the advanced stage disease
at presentation and the small sample size of our study war-
rant cautious interpretation of these findings and highlight

the need for further research with larger cohorts to validate
these observations.

The primary strength of this study lies in its focused his-
topathological reassessment of HER2-positive ILC cases,
which revealed that nearly all such tumors previously diag-
nosed as c-ILC actually demonstrated pleomorphic features.
This highlights a potential under-recognition of pleomorphic
morphology in HER2-positive ILC and suggests that HER2
overexpression in ILC should prompt careful morphologic
re-evaluation. The study contributes to the existing literature
by underscoring the histological overlap and diagnostic chal-
lenges in this rare subgroup, with important implications for
classification and clinical management. It also highlights that
outcome of HER2+ ILC regardless of the histology features
is the same.

This study focused primarily on histological morphol-
ogy, hormone receptor status, and HER2 expression. Other
potentially important clinicopathologic variables, such as
Ki67 proliferation index, lymphovascular invasion (LVI), tu-
mor multifocality, and use of endocrine or anti-HER?2 therapy,
were not consistently available across the included cases and
therefore could not be comprehensively analyzed. These pa-
rameters are known to influence prognosis and treatment deci-
sions and would enrich future analyses. We recommend that
larger, prospective studies integrate these factors for a more
holistic understanding of the behavior of ILC subtypes.

Conclusion

In conclusion, our study sheds light on the association between
HER?2 overexpression and pleomorphic features in ILC. HER2
positivity seems to influence hormone receptor expression but
may not independently impact survival compared to the inher-
ent aggressiveness of p-ILC. Despite the insights gained from
this study, it is important to acknowledge the limitation posed
by the small sample size, which may restrict the generalizabili-
ty of the findings. Additionally, our study was conducted with-
in a specific demographic or geographic region, which could
limit the applicability of our results to broader populations.
Furthermore, the retrospective nature of the study introduces
potential biases and limitations inherent to retrospective data
analysis, such as incomplete data or selection bias. Further re-
search is warranted to refine diagnostic criteria and treatment
strategies for this challenging breast cancer subtype.
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