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Introduction

Severe asthma presents a complex and significant clinical challenge, often charac-
terized by persistent airway inflammation that resists conventional therapeutic in-
terventions. Emerging treatment strategies are increasingly focusing on precisely
targeting specific inflammatory pathways that underpin the disease’s heterogene-
ity. These pathways include those associated with type 2 inflammation, commonly
referred to as Th2-high asthma, as well as non-type 2 inflammatory profiles [1].

The development of highly targeted therapies for severe asthma has profoundly
transformed patient management by addressing the distinct inflammatory endo-
types driving the disease. This has led to a more personalized approach, moving
beyond broad immunosuppression to specific molecular interventions. Monoclonal
antibodies that inhibit key cytokines such as IL-5, IL-4/IL-13, and IgE have demon-
strated considerable efficacy in reducing the frequency of exacerbations and im-
proving overall lung function in carefully selected patient populations [2].

Beyond the established biologics targeting well-defined inflammatory pathways,
current research is actively exploring novel therapeutic targets for severe asthma,
particularly for patients exhibiting non-T2 inflammation or those whose disease
remains refractory to existing treatments. This ongoing exploration is vital for ad-
dressing unmet needs in a significant subset of patients. Emerging strategies
encompass targeting cytokines like IL-17, IL-23, and even mast cells, which play
crucial roles in various inflammatory processes within the airways [3].

The management of severe eosinophilic asthma has seen substantial advance-
ment with the availability of biologics specifically designed to target the IL-5 path-
way. These therapies have become a cornerstone in the treatment of this specific
phenotype. This paper critically reviews the demonstrated efficacy and safety pro-
files of anti-IL-5 monoclonal antibodies, highlighting their significant impact on
reducing exacerbation rates, improving asthma control, and decreasing reliance
on oral corticosteroids [4].

Airway inflammation in severe asthma is understood to be a multifaceted process
involving the intricate interplay of multiple cytokines and cellular mediators. This
article specifically focuses on the pivotal role of the IL-4/IL-13 axis in driving T2
inflammation, a key driver in a significant proportion of severe asthma cases. The
targeting of this axis with specific biologics has offered new therapeutic avenues
for patients with T2-high severe asthma [5].

The concept of airway inflammation in severe asthma is continuously evolving,
necessitating a deeper understanding of the underlying molecular mechanisms to
inform therapeutic development. This article explores the current state of knowl-
edge regarding novel inflammatory pathways that contribute to severe asthma and
their potential utility as therapeutic targets. It also considers the integration of
small molecule inhibitors and other non-biologic approaches in future treatment
paradigms [10].

Understanding the intricate inflammatory mechanisms driving severe asthma
through advanced phenotyping and endotyping is absolutely crucial for the selec-
tion of personalized and effective treatment strategies. This diagnostic approach
allows clinicians to tailor therapies to the specific biological profile of an individual
patient's disease, thereby maximizing treatment response and minimizing adverse
effects [1].

Novel therapeutic approaches, including those targeting cytokines like IL-33 and
TSLP, and even innate lymphoid cells, are currently under active investigation.
The goal of these research efforts is to broaden the spectrum of available ther-
apeutic options and to more effectively address a wider range of severe asthma
phenotypes that may not respond to current treatments [1].

Omalizumab, a well-established anti-IgE monoclonal antibody, has served as a
foundational therapy for allergic severe asthma for an extended period. This re-
view summarizes its proven efficacy, safety profile, and its established place within
current treatment algorithms. Furthermore, it discusses real-world data and the po-
tential for expanding its use to other phenotypes of severe asthma, underscoring
its impact on patient outcomes [9].

The airway epithelium is increasingly recognized as playing a critical role in the
pathogenesis of asthma, and consequently, targeting epithelial-derived cytokines
like thymic stromal lymphopoietin (TSLP) represents a promising therapeutic strat-
egy. This review examines the preclinical and clinical data that support TSLP in-
hibition as a viable therapeutic approach for severe asthma, particularly in allergic
and eosinophilic phenotypes [7].

Description

Severe asthma, a complex condition, is often driven by persistent airway inflam-
mation that standard therapies fail to adequately control. Novel treatments are
emerging that focus on specific inflammatory pathways, including type 2 (Th2-
high) and non-type 2 inflammation. Biologics targeting key cytokines such as IL-5,
IL-4/IL-13, and IgE have shown success in reducing exacerbations and improving
lung function in specific patient groups. Ongoing research is investigating new
targets like IL-33, TSLP, and innate lymphoid cells to expand therapeutic options
for diverse severe asthma phenotypes. Precise phenotyping and endotyping are
essential for personalizing treatment selection [1].

The advent of targeted therapies for severe asthma has revolutionized its manage-
ment by addressing specific inflammatory endotypes. This approach has enabled
a more precise and effective treatment strategy. This article examines the critical
role of monoclonal antibodies directed against IL-5, IL-4/IL-13, and IgE in mitigat-
ing eosinophilic airway inflammation and allergic responses, respectively. It also
emphasizes the growing interest in therapies that target upstream cytokines like
TSLP and IL-33, which are pivotal in initiating and sustaining airway inflammation
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across various asthma phenotypes. The imperative for accurate phenotyping and
endotyping to guide these precision medicine initiatives is underscored [2].

Beyond the established biologics, research is actively exploring novel therapeutic
targets for severe asthma, especially for individuals with non-T2 inflammation or
those with refractory disease. This review critically evaluates emerging strategies,
including therapies targeting IL-17, IL-23, and mast cells. Additionally, it discusses
the potential of small molecule inhibitors and gene therapy as future avenues for
managing severe airway inflammation. The inherent challenges in identifying and
treating non-T2 severe asthma highlight the critical importance of continuous re-
search into a wide array of inflammatory pathways [3].

The management of severe eosinophilic asthma has been significantly enhanced
by the availability of biologics that specifically target the IL-5 pathway. This pa-
per provides a comprehensive review of the efficacy and safety of anti-IL-5 mono-
clonal antibodies. It details their impact on reducing exacerbation rates, improving
asthma control, and diminishing the need for oral corticosteroids. The paper also
touches upon the evolving understanding of eosinophil heterogeneity and its im-
plications for treatment response [4].

Airway inflammation in severe asthma is a complex process involving multiple cy-
tokines and cellular interactions. This article specifically concentrates on the crit-
ical role of the IL-4/IL-13 axis in driving T2 inflammation. It further discusses the
mechanisms of action employed by anti-IL-4RX antibodies and their documented
benefits in enhancing lung function and reducing exacerbations among patients
diagnosed with T2-high severe asthma. The significance of accurately identifying
patients most likely to benefit from these specific therapies is a key focus [5].

The concept of airway inflammation in severe asthma is continuously evolving,
necessitating a deeper understanding of the underlying molecular mechanisms to
guide the development of novel therapeutic strategies. This article explores the
current state of knowledge regarding newly identified inflammatory pathways and
their potential as targets for future treatments. It also considers the role of small
molecule inhibitors and other non-biologic approaches in the evolving landscape
of severe asthma management [10].

Novel approaches, such as targeting IL-33, TSLP, and even innate lymphoid cells,
are under investigation to broaden therapeutic options and address a wider spec-
trum of severe asthma phenotypes. Understanding the underlying inflammatory
mechanisms through advanced phenotyping and endotyping is crucial for person-
alized treatment selection. This integrated approach is key to optimizing patient
outcomes [1].

Beyond conventional biologics, research is exploring novel therapeutic targets for
severe asthma, particularly for patients with non-T2 inflammation or refractory dis-
ease. This review examines emerging strategies such as targeting IL-17, IL-23,
and mast cells. Additionally, it discusses the potential of small molecule inhibitors
and gene therapy as future avenues for managing severe airway inflammation.
The challenges in identifying and treating non-T2 severe asthma underscore the
importance of ongoing research into diverse inflammatory pathways [3].

Omalizumab, an anti-IgE monoclonal antibody, has been a cornerstone therapy for
allergic severe asthma for many years, demonstrating consistent clinical benefit.
This review summarizes its efficacy, safety, and established place in current treat-
ment algorithms. It also discusses real-world data and potential opportunities for
expanding its use to other phenotypes of severe asthma, highlighting its profound
impact on reducing exacerbations and improving patients’ quality of life [9].

The airway epithelium plays a critical role in the pathogenesis of asthma, and
targeting epithelial-derived cytokines like TSLP is considered a highly promising
therapeutic strategy. This review critically examines the preclinical and clinical
data that substantiate TSLP inhibition as a viable therapeutic approach for se-
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vere asthma, with a particular emphasis on its potential in allergic and eosinophilic
phenotypes. The potential benefits of TSLP-targeted therapies in addressing both
airway remodeling and inflammation are thoroughly discussed [7].

Conclusion

Severe asthma is a complex condition characterized by persistent airway inflam-
mation that often does not respond to standard treatments. Current and emerg-
ing therapies focus on targeting specific inflammatory pathways, including type 2
(Th2-high) and non-type 2 inflammation. Biologics inhibiting cytokines like IL-5,
IL-4/IL-13, and IgE have shown efficacy in reducing exacerbations and improving
lung function in selected patients. New targets such as IL-33 and TSLP are being
investigated to broaden therapeutic options for diverse asthma phenotypes. Per-
sonalized treatment selection based on advanced phenotyping and endotyping is
crucial. Monoclonal antibodies targeting IL-5 are effective for eosinophilic asthma,
while anti-IL-4RX antibodies benefit T2-high asthma. Research is also exploring
therapies for non-T2 asthma, including targeting IL-17, IL-23, and mast cells, as
well as small molecules and gene therapy. Omalizumab remains a key treatment
for allergic severe asthma. Understanding the role of the airway epithelium and
cytokines like TSLP is vital for developing future treatments.
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