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Abstract

Asthma is a chronic inflammatory disease with a heterogeneous course, often progressing
silently from mild symptoms to severe, treatment-refractory disease. Current guidelines
recommend biologic therapies after failure of high-dose inhaled corticosteroids and addi-
tional controllers, typically in patients with frequent exacerbations. This reactive approach
may delay intervention until irreversible airway remodeling has occurred, limiting the
potential benefits of biologic therapy. Therefore, severe asthma may be envisioned as the
consequence of missed opportunities for early interventions. Early initiation of biologic
therapy—guided by biomarkers such as blood eosinophil count and fractional exhaled
nitric oxide (FeNO), as well as symptom burden and risk of lung function decline—may
prevent progression to severe asthma and improve remission rates. This position paper
advocates for a shift from severity-based to risk-based treatment strategies, recommending
earlier biomarker assessment, redefinition of escalation criteria, and clinical trials designed
to evaluate biologics in symptomatic non-exacerbating patients. By recognizing persistent
inflammation and progression risk earlier in the disease course, clinicians may have a
critical opportunity to alter the trajectory of asthma, reduce long-term morbidity, and
achieve sustained control before irreversible damage occurs.

Keywords: asthma; asthma remission; biologic therapy; biomarkers; airway remodeling;
early intervention

1. Introduction
Asthma is a heterogeneous chronic airway disease characterized by variable air-

flow obstruction, bronchial hyperresponsiveness, and chronic inflammation [1]. Clinical
phenotypes range from infrequent mild symptoms to severe, refractory disease requir-
ing high-dose inhaled corticosteroids (ICSs). Traditional asthma treatment paradigms
focus primarily on symptom control and reducing acute exacerbations. However, this
approach may overlook the progressive loss of lung function in patients with ongoing
inflammation. Biologic therapies are monoclonal antibodies that target specific pathways of
type 2 inflammation, such as interleukin (IL)-4, IL-5, IL-13, or immunoglobulin E (IgE), and
are designed to reduce inflammation, improve asthma control, and minimize corticosteroid
use in selected patients [2]. Current guidelines typically recommend biologic therapies
only after failure of medium- or high-dose ICS and additional controllers [1]. This reactive
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strategy often delays intervention until substantial airway remodeling and steroid burden
have occurred. Herein, we discuss the opportunities and challenges of how to position this
new therapeutic alternative in practical clinical management and provide support to the
proposal of a shift toward earlier initiation of biologics in appropriately selected patients,
based not solely on exacerbation history, but also on biomarkers, symptoms, and risk of
disease progression.

The domains of asthma risk include not only the short-term threat of exacerbations, but
also the long-term risk of progression from mild to moderate to severe disease and systemic
steroids exposure. While the current focus on severe asthma is justified, it is important to ask
the following question: To what extent is severe asthma the consequence of inadequate early
treatment and a failure to recognize progression risk in patients who initially present with
“mild” disease? Guidelines recommend escalating ICS doses stepwise to maintain control [1].
For most patients, this results in years, often decades, of ICS exposure, particularly in those
diagnosed in childhood when ICS treatment often begins by age 6, with long-term exposure
continuing into adulthood. Historically, this approach was dictated by a lack of alternatives.
Now, with effective and safe biologic therapies available, this strategy needs to be reevaluated.
Asthma-related airway remodeling and progressive decline in lung function can begin early
in the disease course [3–5]. Daily symptoms, even in the absence of frequent attacks, often
reflect ongoing inflammation [6,7]. It is commonly accepted and supported by research
findings that, if inadequately untreated, this chronic inflammation leads to fixed airway
obstruction, tissue damage, and a lower likelihood of achieving clinical remission [8–10].
Biologic therapies offer a way to interrupt this trajectory [11]. It is logical to speculate
that if used early, when the disease is still mainly sustained by an inflammatory and yet
responsive state, they may prevent irreversible damage. This hypothesis is supported by
findings that younger patients with less comorbidity and better preserved lung function are
more likely to achieve remission on biologics [12–14]. Severe asthma is often a retrospective
diagnosis, made only after years of steroid dependence, poor control, and lung function
loss over time. This delay not only limits the effectiveness of biologics but also exposes
patients to high-dose ICS and systemic corticosteroids, both of which are associated with
adverse outcomes [15]. Medium to high doses of ICS have been linked to increased risks
of cardiovascular events, pulmonary embolism, and pneumonia-related hospitalizations,
particularly at higher doses [16,17]. We argue that the historical reliance on steroids, once
necessary due to a lack of options, should now be reconsidered. This also applies to the
inhaled formulations when given at high doses. We support the concept that patients
who are dependent on high-dose ICS to control the disease should be evaluated early for
biologic therapy, especially if they exhibit biomarkers of persistent inflammation.

The purpose of this review is to summarize current evidence, highlight specific treat-
ment considerations, and identify key gaps in knowledge to guide future research and
clinical practice. Although the present work is narrative in nature, a structured literature
search was performed to enhance transparency. We searched PubMed for English-language
articles published within the last 20 years using the keywords “asthma,” “biologic therapy,”
“severe asthma,” and “early intervention” in the title or abstract fields. Reference lists of
relevant publications were also manually screened to capture additional pertinent studies.
Eligible articles included randomized controlled trials, systematic reviews, meta-analyses,
and narrative reviews that addressed biologic therapies or risk-based treatment strategies
in asthma.

2. Overview of Biologic Therapies in Asthma
The advent of biologic therapies has fundamentally transformed the management of

asthma, offering precision-based strategies that directly target immunological drivers of dis-
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ease. Currently, six biologics are approved by both the U.S. Food and Drug Administration
and the European Medicines Agency: omalizumab, an anti-IgE antibody; mepolizumab
and reslizumab, which neutralize IL-5; benralizumab, which induces eosinophil apoptosis
via IL-5 receptor blockade; dupilumab, which inhibits IL-4 and IL-13 signaling by targeting
the IL-4 receptor α; and tezepelumab, an antibody against thymic stromal lymphopoietin
(TSLP). Collectively, these agents modulate key pathways of T2 inflammation, resulting in
reduced exacerbation rates, improved lung function, enhanced quality of life, and decreased
systemic corticosteroid use [18–21]. Omalizumab, the first biologic approved for asthma,
mitigates allergen-induced inflammatory cascades by binding circulating IgE. Randomized
controlled trials and systematic reviews consistently demonstrate that omalizumab reduces
exacerbations and hospitalizations while providing modest gains in lung function and
quality of life [22,23]. A 2006 Cochrane review of over 3000 patients with allergic asthma
reported a 48% reduction in exacerbation risk and improved ability to taper ICS [24].
A subsequent 2011 meta-analysis confirmed these findings, showing a significant reduction
in exacerbations and increased likelihood of stepping down ICS [25].

Mepolizumab has been extensively studied in severe eosinophilic asthma, with robust
evidence demonstrating reduced exacerbations, improved asthma control, and signifi-
cant oral corticosteroid-sparing effects [26–30]. Landmark trials such as DREAM [28],
SIRIUS [26], and MUSCA [29] established its clinical efficacy, while real-world studies have
illuminated its role in remission [31–33].

Reslizumab, like mepolizumab, targets IL-5 to reduce eosinophil-mediated inflamma-
tion. Administered intravenously, reslizumab has demonstrated significant reductions in
exacerbation rates and improvements in lung function, particularly among patients with
high baseline blood eosinophil counts (BECs) [22,34,35].

Benralizumab distinguishes itself from other IL-5 pathway agents by depleting
eosinophils through antibody-dependent cell-mediated cytotoxicity. In phase 3 RCTs,
benralizumab markedly reduced exacerbations, improved lung function, and enabled
substantial reductions in oral corticosteroid use [36–38]. Long-term, open-label studies
such as PONENTE [39] and ANDHI-In Practice [40] confirmed that clinical efficacy can be
maintained even with step-down of background inhaled therapies.

Dupilumab, an IL-4 receptor α antagonist, inhibits both IL-4 and IL-13 signaling,
central mediators of T2 inflammation. Clinical trials demonstrated substantial reductions
in exacerbations, improved lung function, and pronounced oral corticosteroid-sparing
effects [41,42]. Dupilumab is effective across allergic and eosinophilic asthma phenotypes,
broadening its applicability beyond strictly eosinophilic disease. Moreover, improvements
in biomarkers such as fractional exhaled nitric oxide (FeNO) and periostin highlight its
capacity to attenuate airway inflammation across multiple T2 pathways. Real-world
evidence indicates that dupilumab can induce multi-component remission, particularly in
patients with high T2 biomarker expression, suggesting its potential role in early disease
interception [43].

Tezepelumab, by targeting TSLP, exerts upstream effects across both T2-high and
T2-low inflammatory pathways, representing the broadest-acting biologic to date. In
the NAVIGATOR [44] and DESTINATION [45] trials, tezepelumab significantly reduced
exacerbations and improved lung function regardless of baseline eosinophil count or
allergic status. Importantly, clinical remission was achieved in nearly one-third of patients
over two years, with higher success rates in those with preserved lung function and lower
biomarker profiles at baseline. This ability to benefit a broad spectrum of severe asthma
phenotypes makes tezepelumab particularly promising for early intervention aimed at
preventing disease progression [46].



Medicina 2025, 61, 1797 4 of 12

Together, the accumulated evidence underscores the efficacy, safety, and disease-
modifying potential of biologics in severe asthma. Importantly, initiating biologics earlier
in the disease course may maximize their potential not only to control symptoms but also
to prevent irreversible airway remodeling and long-term disease progression. As asthma
care advances toward a treat-to-target model, biologics are poised to play a central role in
realizing remission and altering the natural history of severe asthma.

3. Evidence Supporting Early Use of Biologics
In recent studies of asthma remission, though definitions vary, the consistent trend

is clear: the longer the disease duration, the lower the chance of remission with bio-
logic therapy [14]. To quantify the proportion of adults with severe asthma achieving
multidomain-defined remission after biologic initiation, and to identify prebiologic char-
acteristics predictive of this outcome, a longitudinal cohort study was conducted using
data from the International Severe Asthma Registry across 23 countries [14]. Four key
outcome domains—symptom control, exacerbation frequency, lung function, and oral
corticosteroid (OCS) use—were systematically assessed in the year before and after biologic
initiation. Patients who subsequently achieved remission were characterized by less severe
disease at baseline, evidenced by fewer exacerbations per year, lower daily maintenance
OCS dose, better asthma control, and preserved lung function in the pre-biologic period.
Shorter asthma duration was strongly associated with greater odds of remission, under-
scoring the importance of earlier initiation of biologic therapy. Other favorable baseline
characteristics included younger age at treatment, lower body mass index, and absence or
only low-dose use of maintenance OCS. Moreover, remission was more likely in patients
with biological markers of type 2 inflammation, including higher BECs, elevated FeNO
levels. Remission is more likely to occur in patients with better baseline lung function,
fewer symptoms and exacerbations, minimal prior corticosteroid exposure, and higher
BECs and FeNO levels [47–49]. These findings are supported by a retrospective analysis of
severe asthma patients in the UK Severe Asthma Registry, which showed that the adjusted
odds of remission were significantly lower in female patients (OR 0.61, 95% CI 0.45–0.93),
obese individuals (OR 0.49, 95% CI 0.24–0.65), and those with uncontrolled symptoms
(ACQ-5 ≥1.5; OR 0.19, 95% CI 0.12–0.31) prior to biologic therapy. Moreover, each addi-
tional 10 years of disease duration reduced the likelihood of remission by 14% (95% CI
0.76–0.97). Conversely, remission was more likely in patients with type 2–high biomarkers,
shorter disease duration, and fewer comorbidities [49].

These findings reinforce the importance of early biologic intervention, before airway
remodeling develops. In fact, remission rates in trials have ranged from 12 to 43%, mostly
depending on timing of biologic initiation and patient characteristics [31,50–52]. Studies
have shown that high BEC and FeNO levels are predictive of accelerated forced expira-
tory volume in one second (FEV1) decline, even in patients not experiencing frequent
exacerbations [53–55]. In a large cohort of 4634 adults, serial assessments of BEC and
FEV1 demonstrated that higher BECs were significantly associated with greater rates of
lung function decline, independent of gender, height, and smoking status. Subgroup
analyses revealed a dose–response effect: individuals with persistently elevated BECs
experienced significantly greater FEV1 decline compared with those with consistently low
BECs (<100/µL). Threshold effects were observed, whereby a BEC ≥100/µL in nonsmokers
and ≥200/µL in smokers predicted accelerated FEV1 loss [53].

These biomarkers offer a valuable opportunity to identify high-risk individuals at an
earlier stage, enabling timely consideration of biologic therapies before fixed airflow limita-
tion sets in. Improvements in lung function seen with biologic use are likely attributable to
reduced airway smooth muscle constriction and edema, mediated by decreased eosinophilic
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infiltration into the airway submucosa and inhibition of chemotactic signaling. Most piv-
otal trials for biologics have focused on patients with frequent exacerbations (typically
≥2/year), reduced FEV1, and bronchodilator reversibility. However, bronchodilator re-
versibility is only present in ~15% of asthma patients [56], and many highly symptomatic
patients are excluded from trials due to preserved lung function [57]. As a result, real-world
patient profiles are underrepresented in the evidence base, and clinical guidelines reflect
these narrow criteria. A proposed patient profile for earlier biologic intervention would
therefore include patients with evidence of high type-2 inflammation (BEC ≥150 cells/µL
and/or FeNO >25 ppb) and persistent symptoms despite adherence to inhaled therapy
even in the absence of frequent exacerbations or reduced baseline FEV1 (Figure 1). To
support earlier intervention, future trials should include symptomatic non-exacerbators,
use lung function preservation and ICS-sparing as primary endpoints, and focus on the
prevention of disease progression.

Figure 1. Diagram showing proposed earlier intervention.

4. Proposed Revision of Clinical Practice and Research
Patients with mild-to-moderate asthma who have persistently elevated BECs or FeNO,

especially those experiencing daily symptoms or periodic attacks, should be identified
as at high risk for progression. If conventional inhalation therapy fails to normalize
biomarkers and control symptoms, treatment should be escalated to biologic agents earlier
in the course of disease. For these patients, the traditional stepwise approach should be
accelerated, with timely upward adding of biologics when inflammation remains active
(Figure 2). Conversely, in patients with long-standing disease where inflammation has
resolved and remodeling predominates, a different strategy may be needed, potentially
focused on damage mitigation and non-biologic symptom management. Long-acting
muscarinic antagonists, either as an add-on or in a triple inhaler with ICS-LABA, should
be considered for patients with exacerbation history and lung function decline despite
optimized therapy [58,59]. However, for earlier biologic intervention, the focus remains
on patients with high type-2 inflammation and ongoing symptoms, even in the absence of
frequent exacerbations or reduced baseline FEV1. This shift toward proactive intervention
reflects an evolving view of asthma not only as a disease of exacerbations but also as a
progressive disorder in which uncontrolled type 2 inflammation can silently accelerate
lung function decline and promote structural remodeling. Biomarker-driven identification
of these patients offers an opportunity for secondary prevention, potentially preserving
long-term lung function and reducing cumulative corticosteroid exposure.

We recommend a proactive approach that includes the following: early biomarker
assessment (blood eosinophils, FeNO, serum IgE) for all patients with moderate or symp-
tomatic asthma, inclusion of symptom burden (even without frequent exacerbations), as
a criterion for treatment escalation, escalation to biologic therapy if type 2 inflammation
persists despite standard ICS/LABA therapy, regardless of exacerbation history. In clinical
practice, this requires systematic biomarker monitoring at regular intervals and integra-
tion of results with symptom scores and lung function trends to guide treatment timing.
Importantly, patients who exhibit persistent eosinophilia or elevated FeNO despite good
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adherence to inhaled therapy should be flagged as candidates for early biologic referral. On
this basis, clinical trials could be re-designed to include symptomatic non-exacerbators and
patients with early inflammation, define prevention-focused endpoints, such as time to lung
function decline or steroid dependency, evaluate ICS-sparing effects and improvement in
patient-reported outcomes as primary endpoints. Such trials would represent a paradigm
shift toward disease modification, aligning asthma research more closely with approaches
where prevention of irreversible organ damage is a primary goal. Finally, it is logical to
speculate that, in specific conditions, the addition of a second biologic drug with a different
modality of action would enhance the disease-modifying action.

Figure 2. Proposed revised framework.

5. Counterarguments and Responses
Some may raise concerns about the cost implications of introducing biologics earlier

in the asthma treatment pathway. Indeed, biologic therapies are expensive, and healthcare
systems may question whether extending their use by anticipating its introduction in
asthma management is financially justifiable and affordable. In other words, sustainabil-
ity committees could be forced to prioritize actions in real world medicine by choosing
the most inexpensive strategy in short term scenario. However, when viewed through
broader healthcare lens, early intervention with biologics may prove to be cost-saving. By
preventing the accumulation of long-term damage, reducing hospitalizations, avoiding
emergency care, and minimizing the need for systemic corticosteroids and high-dose ICS,
each carrying substantial comorbidities and costs, biologics may ultimately reduce the
economic and clinical burden of asthma. The question is then whether, and to what extent,
asthma is considered a potentially debilitating and costly disease. The impression that
asthma is perceived as a mild and therefore easily manageable disease both in the general
population and in the decision-making authorities may lead to an underestimation of the
overall impact of the consequences of this chronic respiratory disease to the patients and
to their caregivers. A changing paradigm from the perception of an “occasional” to a
“persistent” disease could raise the need to “hit early and hit hard” approach in order to
prevent the progression and the worsening of this airway condition. To our opinion, this
requires a capillary effort to disseminate knowledge at various levels in a broader manner.
As discussed below, a proactive model that, rather than responding to acute worsening,
aims at preventing it imposes courageous and firm actions.

Others may worry about the risk of overtreatment. While it is essential to avoid
unnecessary escalation, this concern can be addressed through the early integration of
objective biomarkers such as BEC and FeNO, as well as validated patient-reported symp-
tom measures. These tools can help clinicians identify patients who are truly at risk of
progression and ensure biologic therapy is used judiciously and only where appropri-
ate. First, biomarkers of type-2 inflammation provide clear and reproducible thresholds
for patient identification. BEC ≥ 150 cells/µL and/or FeNO >25 ppb are practical cut-
offs supported by trial evidence and guideline recommendations (1). Higher thresholds
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(e.g., BEC ≥300 cells/µL or FeNO >50 ppb) strengthen the case for intervention, but
even moderate elevations, when persistent, have been linked to accelerated lung function
decline [52–54]. Second, symptoms and functional risk must be considered alongside
biomarkers. Persistent symptoms despite optimized inhaled therapy (confirmed adherence,
correct inhaler technique, and escalation to at least medium-to-high dose ICS) provide a
clinical anchor to ensure that therapy is not escalated prematurely. Objective documentation
of disease progression, such as accelerated decline in FEV1 (>30–40 mL/year) or a ≥10%
relative drop from prior best [60,61], further strengthens the rationale for intervention.
This combined approach, biomarker thresholds, symptom assessment, and objective evi-
dence of progression, ensures that biologic therapy is used judiciously and directed toward
the “right” patient at the right time, rather than indiscriminately. Moreover, evidence on
follow-up and optimal treatment duration for patients receiving biologics at an earlier
stage is currently lacking. In the absence of specific data, it is reasonable to follow current
practice in severe asthma and continue biologic therapy while monitoring patient response,
recognizing that stopping treatment may reduce effectiveness. Prospective studies are
needed to establish clear guidelines for long-term management in this population.

Finally, there are safety considerations. It is worth emphasizing that biologic therapies
approved for asthma have consistently demonstrated excellent safety profiles in both clinical
trials and real-world use [62–66], including in pediatric and elderly populations [67,68].
Compared to the well-documented adverse effects of chronic corticosteroid use, such
as osteoporosis, diabetes, cataracts, and cardiovascular events [69–71], biologics offer a
favorable and more targeted alternative [26,38,68,72,73]. Thus, the concern should not be
whether biologics are too risky to use early, but rather whether the risks of delaying them
are too great to be ignored.

Current research efforts (e.g., NCT06676319) are beginning to explore new biologic
therapies targeting key drivers of inflammation in patients with asthma who are not
currently eligible for existing biologic treatments [74,75]. These studies aim to evaluate the
potential of early intervention strategies in patients with mild-to-moderate disease who are
considered at high-risk asthma.

6. Open Questions
Despite growing evidence supporting earlier biologic intervention, key knowledge

gaps remain. First, there is no consensus on the optimal timing for initiating biologics in
patients with moderate asthma and persistent type 2 inflammation. What constitutes a
‘high-risk’ patient in the absence of frequent exacerbations remains imprecisely defined.
Second, the long-term outcomes of early biologic use, particularly in terms of preventing
airway remodeling or altering disease trajectory, need to be established. Third, real-world
identification and stratification of patients suitable for early biologic therapy pose practical
challenges in many healthcare systems, including limited access to FeNO and eosinophil
testing in a primary care setting. Lastly, cost-effectiveness models are needed to assess the
broader health-economic impact of earlier intervention across diverse healthcare settings
and populations. Addressing these questions through prospective, biomarker-stratified,
real-world and randomized studies will be important to determine evidence-based guide-
line updates.

7. A Potential Shift Toward a Proactive Strategy
The evolving evidence not only focuses on earlier intervention, but also on the shift in

asthma management philosophy, from a reactive, stepwise approach to a proactive model
that goes beyond reacting to the worsening of symptoms or waiting for exacerbations.
An emerging strategy emphasizes the proactive use of objective markers, such as blood
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eosinophil count, FeNO, and lung function trends, to guide treatment decisions and define
therapeutic success. This goal-oriented approach shifts the focus from short-term symptom
relief to measurable disease control and long-term preservation of lung function. Some
authors have referred to this evolving paradigm as a “treat-to-target” strategy, in which
therapy is adjusted until predefined goals, such as biomarker normalization, symptom
resolution, or reduced steroid exposure, are achieved and maintained [76,77]. Initial stud-
ies suggest that biomarker-driven treatment adjustments can improve clinical outcomes,
particularly when used to guide early escalation to biologic therapies in patients who show
persistent type 2 inflammation despite standard inhaled treatment [76,77]. This approach
aims to reduce the risk of irreversible airway remodeling and improve long-term disease
control by introducing objective monitoring next to the regular clinical assessment. Al-
though more prospective validation is needed, such a strategy aligns with broader trends
in precision medicine and underscores the potential value of earlier, individualized inter-
vention. When identifying patients who may benefit from earlier biologic intervention,
it is essential to account for symptom triggers, comorbidities, and medication adherence.
Optimizing environmental exposures, managing comorbid conditions such as obesity,
allergic rhinitis, or gastroesophageal reflux, and confirming adherence to inhaled therapy
help ensure that persistent symptoms reflect true disease activity, thereby allowing biologic
therapy to be targeted to those most likely to benefit [1,78–80].

8. Conclusions
Severe asthma is too often a retrospective diagnosis, recognized only after years of

inflammation and irreversible damage. What is still unknown is whether severe asthma is
a mild disease that has worsened, or rather a different disease. In both cases, severe asthma
may not be an inevitable destiny; it is often the consequence of missed opportunities for
early intervention. Delaying biologic therapy until patients meet severe criteria reflects
outdated trial constraints rather than the realities of disease biology. We now have the tools,
biomarkers, targeted biologic therapies, and real-world data to intervene earlier and prevent
progression in at-risk patients. We call for updated treatment pathways to allow for earlier
biologic use, revise trial inclusion criteria to reflect real-world patient phenotypes, and
support a shift from severity-based to risk-based treatment strategies. Asthma progression
is not inevitable. Early identification and timely initiation of biologic therapy may offer
the best chance to preserve lung function, reduce steroid burden, and achieve long-term
remission. While the rationale behind the use of biologics and indirect evidence support
early intervention, longitudinal clinical trials are needed to explore whether preemptive
biologic therapy in non-severe, at-risk patients can prevent progression to severe disease.

When the fire is small, it is easier to extinguish it. In asthma, the same is true: the
earlier we act, the greater our chance of preventing damage and achieving control that lasts.
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IL Interleukin
LABA Long Acting Beta Agonist
T2 Type 2
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