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Abstract: (1) Background: Inflammatory breast cancer (IBC) is a rare and aggressive form of breast
cancer that poses unique management challenges. This review aims to synthesize the current
literature on IBC, focusing on diagnosis, treatment, and prognosis, while highlighting recent
advances and ongoing issues in patient management.; (2) Methods: We outline the typical clinical
presentation and diagnostic criteria of IBC. Additionally, we detail the main therapeutic strategies,
including neoadjuvant chemotherapy, surgery, radiation therapy, targeted therapies, hormonal
therapies, and emerging treatments such as immunotherapy. The review is based on a
comprehensive analysis of the existing literature.; (3) Results: Despite advancements in systemic
therapy and a better understanding of IBC biology, the prognosis for patients with IBC remains
poor. The overall survival rate has shown only marginal improvement over the past few decades.
Future research directions, including the identification of novel biomarkers for early detection and
personalized medicine strategies, are identified. The need for more high-quality clinical trials to
address the challenges in IBC management is emphasized.; (4) Conclusions: Managing IBC is a
complex task that necessitates multidisciplinary care and patient-centered communication. This
review provides clinicians and researchers with a comprehensive overview of the current challenges
and future directions in IBC management. The goal is to guide treatment decisions and inform
further research, ultimately improving patient outcomes and prognosis.

Keywords: inflammatory breast cancer (IBC); review; immunotherapy; targeted therapy; tumor
microenvironment

1. Introduction

1.1. Clinical and Diagnostic Characteristics of Inflammatory Breast Cancer (IBC):

Clinical and Diagnostic Characteristics of Inflammatory Breast Cancer (IBC): IBC is
characterized by a unique and aggressive pathology, displaying symptoms such as erythema
(redness), edema (swelling), and peau d’orange (skin resembling an orange peel).[1,2] These
symptoms are generally diffused rather than localized, involving a significant portion of the breast.
Furthermore, the disease often manifests with a palpable boundary and rapidly progresses to an
advanced stage.[2]

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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From a pathological perspective, IBC is frequently associated with dermal lymphovascular
tumor emboli, observable via biopsy and considered one of the disease’s defining features. More
aggressive triple-negative and HER2-positive breast cancer subtypes are significantly represented in
IBC compared to non-IBC, leading to poorer prognoses in response to conventional therapies.[3]

The process of diagnosing IBC has traditionally been subjective, largely reliant on clinical
observation and patient reports.[4] However, this approach’s shortcomings have prompted the
development of a more formal, objective definition of IBC. An expert panel, including representatives
from Susan G. Komen, the Inflammatory Breast Cancer Research Foundation, and the Milburn
Foundation, proposed a novel quantitative scoring system. This diagnostic approach, providing a
continuous score from 0 to 48, incorporates clinical, pathological, and imaging features with the aim
to increase diagnostic accuracy and influence treatment decisions and clinical trial inclusion. The
proposed system, however, is yet to be validated in extensive studies.[2]

The distinct clinical and diagnostic characteristics of IBC emphasize the challenge of managing
this aggressive disease and underscore the necessity for improved diagnostic tools and therapeutic
strategies rooted in extensive scientific research and clinical trials.[5]

1.2. Current Treatments for IBC:

IBC is traditionally treated with the “Trimodality Treatment’ method, comprising systemic
treatment, surgery, and radiation.[6] The systemic therapy often borrows data from non-IBC clinical
trials due to the disease’s rarity, raising questions about the applicability of such data to IBC.
However, these therapeutic strategies have evolved over the years, incorporating targeted therapies
in combination with chemotherapy.[7]

Clinical trials play a critical role in understanding the varying effects of these therapies on
pathologic complete response (pCR) and survival outcomes. They also help identify predictive
markers and understand adverse events associated with these therapies.[8]

Promising advancements in IBC treatment include immunotherapy, which leverages the body’s
immune system to fight cancer cells, and the introduction of immune checkpoint inhibitors. The latter
block the signals that allow cancer cells to evade the immune system, marking a significant milestone
in cancer treatment.[9]

Additionally, targeted therapies such as CDK4/6 inhibitors and anti-HER?2 therapies have shown
effectiveness in managing IBC.[10] CDK4/6 inhibitors halt proteins that stimulate cell division,
thereby slowing or stopping cancer cell proliferation.[11] Anti-HER2 therapies target the HER2
protein, which is overexpressed in certain types of breast cancer, including a substantial number of
IBC cases.[12]

Despite these advancements, the current therapeutic landscape for IBC presents challenges. The
diversity and aggressive nature of IBC necessitate a more personalized treatment approach.[13]
Hence, the development of novel systemic treatments and IBC-specific clinical trials is essential.[14]
Data from these trials could inform innovative treatment strategies, clarify uncertainties in real-world
practice, and potentially revolutionize IBC clinical management.[15] Moreover, genomic
technologies, gene-expression profiling of tumor tissue, and liquid biopsy techniques could guide
treatment decisions and provide insights into the molecular drivers of the disease.[16]

While the current treatments have significantly improved some patients” prognosis, they do not
offer a universally effective solution.[17] Thus, there is an urgent need for additional research into
both the treatment approaches and the underlying biology of IBC.[18] Guided by robust clinical trial
results, the ultimate aim is to improve treatment response, prolong survival for metastatic patients,
achieve superior local control, and potentially increase the cure rate for locally advanced disease.[19]

2. Materials and Methods

To provide a comprehensive understanding of the current landscape of Inflammatory Breast
Cancer (IBC) treatment, this review was orchestrated using a rigorous and methodical search
strategy.[20] The main objective was to identify and synthesize all pertinent studies related to the
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management of IBC, while critically discussing the challenges faced and prospective future
directions.

The search strategy was divided into three stages for systematic data collection and review.
Firstly, a comprehensive search was conducted across three major electronic databases: PubMed,
Google Scholar, Embase, MEDLINE, Web of Science.[21] To capture a broad range of relevant studies,
the search employed a combination of keywords, including “Inflammatory Breast Cancer,”
“therapy,” and “biomarkers”. Recognizing the global reach of research, the search was limited to
articles published in English but did not limit any specific date range. This open time frame permitted
us to acknowledge significant historical contributions to the field and to ensure a robust
understanding of the disease’s progression.

The types of articles considered for inclusion in the review were broad, encompassing both
original research articles and reviews. This approach was adopted to gain a comprehensive
understanding of the topic from both primary data and interpretive analyses.[22]

The second stage involved the meticulous selection of relevant studies. An initial screening of
the article titles and abstracts was performed to evaluate their relevance to the topic at hand.
Subsequently, full-text articles were reviewed thoroughly to determine their eligibility based on pre-
set criteria. The criteria for inclusion in the review were stringent, focusing on the study’s primary
emphasis on IBC treatment, its discussion of current challenges, and its proposal for future research
directions in the field. Conversely, studies were excluded if they were tangentially related to IBC,
lacked sufficient detail, were not available in full text, or did not contribute substantially to the
understanding of IBC management. In addition, we performed a manual review of the references
cited in the selected studies to identify additional pertinent articles that might have been overlooked
during the database search.[23]

The third and final stage of the methodology was data extraction. A diligent and comprehensive
extraction of information was performed on the eligible studies. The data extracted included the
study characteristics (e.g., first author, year of publication, study design), the clinical and diagnostic
characteristics of IBC presented, the current treatments discussed, the challenges identified in the
treatment of IBC, and the suggested future directions in the field.[24]

This methodical approach facilitated a comprehensive and objective synthesis of the existing
literature relating to the diagnosis, treatment, and future research directions in IBC management. It
allowed us to not only understand the current state of the field but also identify knowledge gaps that
future research needs to address. Ultimately, this comprehensive review methodology aimed to
create a resource that would enable a better understanding of IBC and guide future studies to
improve the disease’s diagnosis and treatment.

3. Results

The diagnosis and treatment of Inflammatory Breast Cancer (IBC) present a complex challenge
due to several factors. These include the disease’s aggressive behavior, resistance to conventional
chemotherapy, propensity for angiogenesis, high metastatic potential, and a distinct but poorly
understood biology. These characteristics culminate in less effective outcomes when treated with the
current standard-of-care modalities.[25]

One of the significant obstacles in the effective management of IBC is the absence of a precise,
objective definition for the disease. This gap has led to a patient population that is quite heterogenous,
thereby complicating the clinical care, the design and execution of clinical trials, and the quest for
IBC-specific biomarkers and treatments.[2,26]

Delving deeper into the intricacies of the disease, it becomes evident that the tumor
microenvironment (TME) in IBC, encompassing inflammatory and immune cells, blood vessels, and
the extracellular matrix, is pivotal to the disease’s pathogenesis and aggressive behavior.[27,28] The
elaborate interplay between the intrinsic and extrinsic components of IBC, orchestrated by a myriad
of cytokines and chemokines, significantly contributes to the tumor’s robust aggressiveness and
angiogenic potential.[29]
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In addition, despite IBC having a unique clinical presentation that distinguishes it from non-IBC
forms, the precise molecular mechanisms underpinning the disease remain elusive.[30] Treatments
that have proven successful in non-IBC, such as targeted therapies for HER2 positive and hormonal
receptor positive non-IBC, have resulted in improved patient outcomes.[25,31] However, applying
these treatment strategies to IBC poses a considerable challenge, attributable to the unique biology of
the disease.

Furthermore, while the role of systemic treatments for IBC, including chemotherapy, targeted
therapies, and immunotherapy, has evolved significantly over time, the rarity of the disease implies
that these therapies often derive from non-IBC clinical trials. This factor presents yet another
significant hurdle in optimizing treatment for IBC patients.[25] There is a pressing need for IBC-
specific clinical trials, which would potentially lead to more tailored and effective treatment strategies
for this aggressive cancer type. The future direction, therefore, necessitates the formulation of novel
systemic treatments, with a particular focus on IBC-specific clinical trials.[32]

To advance in the battle against IBC, a more profound understanding of the tumor biology is
required, particularly with respect to the tumor microenvironment and the intricate interplay
between various molecular and cellular components. This understanding is crucial in refining our
definition of IBC as a unique entity within breast cancer, thereby facilitating the development of IBC-
specific diagnostic and treatment strategies.[33]

Finally, there is a need to explore novel immunotherapeutic approaches for IBC, especially
immune checkpoint inhibitors, CDK4/6 inhibitors, and anti-HER?2 therapy.[14] The ultimate objective
transcends enhancing the pathological response rate to eradicating distant metastases, which are the
primary cause of patient death.[34] Given IBC’s aggressive nature and poor prognosis, there is an
urgent and compelling need to address these challenges. The aim is to redirect future research
towards improving treatment outcomes for IBC patients, which will ultimately transform patient care
for this rare and aggressive form of breast cancer.[34,35]

4. Discussion

The management of inflammatory breast cancer (IBC) persists as a critical issue in the broader
field of oncology, despite numerous breakthroughs in other areas. This comprehensive review
investigates our existing knowledge and therapeutic methodologies, thereby underscoring the
necessity for rigorous research aimed at improving the outcomes for patients suffering from IBC.

IBC’s unique clinical presentation, which sets it apart from other forms of breast cancer, is
unfortunately often determined by subjective diagnoses.[36] This practice has led to a heterogeneous
patient population. The absence of a precise and universally accepted definition for IBC poses
substantial difficulties in the design and execution of clinical trials. Consequently, the development
of specifically tailored therapies and biomarkers for IBC is often delayed.[37] However, current
initiatives aimed at developing a more standardized and objective diagnostic system for IBC offer
hope. The proposed system would not only enhance diagnostic precision but also provide further
insights into the complex pathobiology of IBC.

Therapeutically, IBC has traditionally been managed using the ‘Trimodality Treatment’
approach. This regimen combines systemic therapy, surgical procedures, and radiation therapy.[38]
Nevertheless, these methodologies are typically extrapolated from non-IBC clinical trials due to the
scarcity of IBC-specific studies. Despite the significant promise shown by recent advancements in
immunotherapy and targeted therapies, their effectiveness varies widely. This variation highlights
the necessity for conducting clinical trials specifically designed for IBC.[39]

The tumor microenvironment in IBC significantly contributes to the disease’s aggressive nature
and resistance to conventional treatment modalities.[40,41] The intricate interplay between intrinsic
and extrinsic factors within the tumors. This complex interaction, mediated by various cytokines and
chemokines, lends to its high angiogenic potential. IBC tumor cells resemble non-IBC cells, but often
demonstrate distinct features like dermal lymphatic invasion. The understanding of its genetic
profile, including tumor markers like ZEB1, E-cadherin, ALDH1, NOTCHS3, and genetic alterations
such as MYC, PIK3CA, HER2, FGFR1, p53, BRCA2, and PTEN, could facilitate the development of
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targeted therapies and ultimately improve patient prognosis. [41] Therefore, gaining a more
profound understanding of this tumor microenvironment could potentially facilitate the
development of innovative therapeutic strategies.

Developments in genomic technologies and the discovery of new biomarkers could potentially
lead to the implementation of personalized medicine strategies, which may improve treatment
outcomes.[42] Furthermore, Incorporating novel systemic treatments, including innovative
immunotherapeutic approaches, offers substantial potential for enhancing the prognosis of patients
diagnosed with Inflammatory Breast Cancer (IBC). The targeted therapies like Trastuzumab,
Pertuzumab, Lapatinib, Trastuzumab emtansine, Neratinib, Bevacizumab, Panitumumab, and
Pazopanib are making strides in IBC treatment, particularly when considering the individualized
cancer subtypes.[25] The future of IBC treatment could potentially see a shift from high-toxicity
chemotherapies to these more tailored and effective treatments, enhancing patient prognosis and
quality of life. An increased emphasis on conducting IBC-specific clinical trials could significantly
enhance the effectiveness of tailored treatment strategies for this aggressive disease.

However, realizing these potential improvements requires concerted and high-quality research
efforts specifically focused on IBC. Global collaborations will be necessary to secure funding and
conduct essential basic science and clinical research. Participation from multidisciplinary teams
composed of clinicians, researchers, patients, and advocacy groups is crucial for these efforts. The
results obtained from such collaborations will be instrumental in supporting the conclusions drawn
and guiding the future direction of IBC management strategies.

5. Conclusions

This comprehensive and rigorous review of the present landscape of Inflammatory Breast
Cancer (IBC) management reiterates the essential requirement for a more accurate, objective
definition of the disease. The creation of such a definition serves as a solid cornerstone for the design
and execution of effective clinical trials, aiding the accelerated development of IBC-specific therapies
and biomarkers. Our in-depth exploration of the available literature accentuates the pivotal role that
the tumor microenvironment plays in IBC’s notorious aggressiveness and its resistance to existing
treatment modalities. This understanding strongly implies that delving deeper into these complex
interactions and dynamics could be the key to unlocking innovative and potentially more effective
therapeutic approaches.

Despite the numerous challenges currently marring the understanding and management of IBC,
this review has unearthed several promising avenues for the future. The dawn of genomic
technologies and the consistent discovery of new biomarkers are catapulting us into a new era in the
field of oncology, one that is marked by the promise of personalized medicine strategies. Such
strategies would be tailored to cater to individual patient characteristics and needs, thereby
enhancing treatment outcomes. Concurrently, the potential emergence of novel systemic treatments
and the urgent call for IBC-specific clinical trials bode well for significant improvements in patient
outcomes.

However, realizing these promising advancements necessitates the conduct of robust, high-
quality research, employing advanced methodologies with an unwavering commitment to precision
and accuracy. Achieving this ambitious objective requires a global, cross-disciplinary collaborative
effort. This effort should bring together the skills, knowledge, and resources of clinicians, researchers,
patients, and advocacy groups from across the world, united in their determination to tackle the
challenges posed by IBC.

The complexities of IBC management demand persistent, innovative research, and resolute
collaboration. Through our collective endeavors, we can hope to confront and overcome the clinical
challenges currently presented by IBC. Our dedication has the potential to significantly improve
survival rates and enhance the quality of life for patients grappling with this aggressive form of breast
cancer. The battle against IBC is undoubtedly a difficult one, but with our continued commitment,
worldwide collaboration, and scientific advancements, we are better equipped than ever to take on
these challenges and strive towards a future where IBC is effectively managed.
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