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Assessing long-term responses to biological therapies for severe asthma is critical for
optimizing patient management and improving clinical outcomes. The literature provides
a significant amount of data from long-term and real-life studies, which are essential for
evaluating the durability, efficacy, and impact of these treatments over time. Long-term
studies focus on the sustained effects of biological agents, while real-world studies offer
insights into their effectiveness in everyday clinical settings, enhancing our understanding
of treatment impacts on patient populations [1].

Recent advancements in the airway remodeling field have further refined the eval-
uation of biological therapies. Notably, Omalizumab, an anti-IgE monoclonal antibody,
has been shown to inhibit IgE-mediated extracellular matrix (ECM) deposition and re-
duce reticular basement membrane thickness and fibronectin deposition [2]. Similarly,
Mepolizumab, an anti-IL-5 agent, has improved airway remodeling by reducing eosinophil
counts and tenascin expression [3]. Benralizumab, an anti-IL-5R agent, has been observed
to diminish eosinophil counts associated with reductions in airway smooth muscle mass [4].
Dupilumab, an IL-4 receptor antagonist, has shown promise in preventing eosinophil
infiltration into lung tissue, with ongoing studies evaluating its impact on lung function
and structure [5]. At the same time, Tezepelumab, targeting thymic stromal lymphopoietin
(TSLP), has demonstrated reductions in airway inflammation and remodeling in animal
models, although human studies are still in progress [6].

An important recent therapeutic development is Depemokimab, a long-acting mono-
clonal antibody targeting IL-5. The phase III clinical trials SWIFT-1 and SWIFT-2 demon-
strated that biannual Depemokimab administration led to a 54% reduction in exacerbations
compared to placebo, along with the sustained suppression of type 2 inflammation, and
improved the quality of life in patients with severe eosinophilic asthma [7].

In addition, more recent studies have investigated the use of Benralizumab during
acute phases of severe asthma. A study published in The Lancet Respiratory Medicine showed
that a single Benralizumab injection during an exacerbation reduced the need for additional
treatments by 30% compared to oral steroids, with fewer side effects and the potential for
at-home administration [8].

The long-term response to biological therapies can also be evaluated through their im-
pact on the natural history of severe asthma. Patients who respond positively to treatment
may experience two distinct outcomes upon discontinuation: a recurrence of symptoms or
sustained remission. The XPORT study, a multicenter randomized controlled trial, reported
that 33% of patients who discontinued Omalizumab experienced exacerbations compared
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to 52% in the placebo group, indicating a potential for sustained disease control [9]. Fur-
thermore, a prospective study by Vennera et al. found that 60% of patients maintained
long-term benefits up to four years after Omalizumab discontinuation [10]. Conversely,
Haldar et al. reported an increase in exacerbations related to eosinophilia in patients who
discontinued Mepolizumab after 12 months [11]. However, the COSMO study indicated
that a 12-week Mepolizumab discontinuation did not significantly affect asthma control, as
measured by the Asthma Control Questionnaire (ACQ5) [12]. These findings underline the
variability in patient responses after biological therapy discontinuation.

Identifying candidates for biological therapy discontinuation necessitates a nuanced
approach. When considering treatment adjustment or discontinuation, patients can be cate-
gorized into super-responders, partial responders, and non-responders. Super-responders
may exhibit minimal residual symptoms, stable lung function without the need for oral
corticosteroids (OCSs), and low fractional exhaled nitric oxide (FeNO) and eosinophil
levels during treatment [13,14]. In contrast, partial and non-responders may require a
reassessment of their treatment regimen. Real-world data from the ISAR registry and the
CHRONICLE study indicated that approximately 79% of patients continued their current
biologic therapy, while 10% discontinued and 11% switched to another biologic [15]. The
decision to switch is often prompted by inadequate clinical response, adverse events, or
patient preferences regarding treatment administration [16].

The assessment of response to biological therapy should be based on multiple out-
comes: symptom improvement, rescue medication use, lung function, reduction in OCS,
quality of life, and healthcare resource utilization [17]. A patient may be classified as a non-
responder after 4–6 months of treatment if there is minimal clinical improvement, no steroid
use reduction, and persistent eosinophilia or T2-low inflammation. Factors contributing
to non-response may include disease mechanisms not targeted by the chosen biologic,
comorbidities, poor adherence, or the presence of drug-neutralizing antibodies [18].

Currently, there are no specific guidelines on the timing and criteria for switching
between biologics, but it is generally recommended that treatment is reassessed after
4–12 months. In many cases, switching directly from one biologic to another (e.g., from
Omalizumab to Mepolizumab) has been shown to be safe, even without a wash-out
period [19,20].

In conclusion, the long-term response to biological therapies has revolutionized the
management of severe asthma, improving long-term outcomes and offering personalized
treatment strategies. The Special Issue “Clinical Advances in Allergy and Asthma: Issues,
Strategies, and Future Directions” primarily aims to provide innovative insights and
increase readers’ awareness of the new frontiers gradually opening up in treating severe
asthma. In this context, biologic therapies are the most promising and clinically effective
vanguard. The advances achieved so far and the possibility of tailored diagnostic and
therapeutic approaches open up the possibility of leading patients toward the ambitious
goal of clinical remission.
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