
Hyewon Seo
Department of Internal Medicine,

Kyungpook National University, Daegu, Republic of Korea

Respiratory Review of 2026 
Asthma



Contents

• Guideline: GINA 2025
• Risk factors & phenotype
• Clinical remission
• Treatment
• Biologics
• Inhaler





Type 2 biomarkers in asthma



The asthma management cycle for personalized asthma care





Contents

• Guideline: GINA 2025
• Risk factors & phenotype

ü Small airway dysfunction (SAD)
ü Mucus plugs

• Clinical remission
• Treatment
• Biologics
• Inhaler



• Small airways in asthma
• Major sites of airway inflammation and obstruction

• Impulse Oscillometry (IOS)
• Non-invasive tool to assess small airway function
• R5–R20, AX, X5

• Multinational, prospective observational cohort (ATLANTIS)
• Study aim

• To determine whether small airway dysfunction predicts future exacerbations in well-controlled asthma.

Lancet Respir Med. 2025 Nov;13(11):990-1000.



Small airway dysfunction across different asthma control levels

Lancet Respir Med. 2025 Nov;13(11):990-1000.



Univariable and multivariable Cox regression analysis of the association 
between small airway disease and exacerbations

Lancet Respir Med. 2025 Nov;13(11):990-1000.



Asthma exacerbations during 1 year of follow-up among patients with well controlled asthma

◆ R5–R20 defined SAD independently predicted future exacerbations.

Lancet Respir Med. 2025 Nov;13(11):990-1000.



• Small airway dysfunction is common even in well-controlled asthma.
• R5–R20 is a strong predictor of future exacerbation risk.
• Oscillometry may complement spirometry in asthma evaluation.

Lancet Respir Med. 2025 Nov;13(11):990-1000.



• Small airways involvement is common across all asthma severities and is associated with exacerbations, poor
control, and disease severity. 

• Study aim
• To evaluate whether small airways dysfunction predicts clinical remission in asthma.

• Study design
• Post-hoc analysis of the ATLANTIS cohort
• Multinational prospective study
• 684 adult asthma patients

Allergy. 2026 Feb 18.



Allergy. 2026 Feb 18.

u ↑ Likelihood of remission
• Male sex
• Higher SADT score

• Fewer small airway sx. 
(less SAD)

• Better baseline lung function
• Moderate FeNO levels

u ↓ Likelihood of remission
• Frequent prior exacerbations
• Severe asthma
• Higher BMI



• Mucus plugs visible on HRCT in large airways are associated with asthma severity, airflow limitation, and 
worse clinical outcomes.

• Distal small airways (<2 mm) cannot be visualized by conventional CT.
• It remains unclear whether mucus plugs are also present in small airways, which are a major site of airflow

resistance in asthma.
• Study aim

• To determine the prevalence of mucus plugs in distal small airways & their association with airway 
remodeling in asthma.

• Study design
• Case–control study using micro-CT (7 μm resolution)
• 239 Lung tissue samples: Controls (n = 12), Non-fatal asthma (n = 5), Fatal asthma (n = 11)

Am J Respir Crit Care Med. 2025 Aug 22.



Mucus plugs are present in large and small airways in the asthmatic lung.

Am J Respir Crit Care Med. 2025 Aug 22.



Am J Respir Crit Care Med. 2025 Aug 22.

u Mucus plugs are common in distal small airways
• Prevalence in asthma lungs

• Preterminal bronchioles: 30–38%
• Terminal bronchioles: 29–34%
• Transitional bronchioles: 21–33%



Mucus plugging correlates with terminal bronchiole (TB) wall remodeling in nonfatal and fatal asthma.

Am J Respir Crit Care Med. 2025 Aug 22.
u Mucus-plugged TB: ↑ Wall thickness, ↓ Luminal area, ↓ Circularity (irregular shape)



Mucus-plugged small airways are associated with 
a thickened airway epithelium, basement membrane, and smooth muscle.

Am J Respir Crit Care Med. 2025 Aug 22.

u Mucus-plugged small airway: ↑ Epithelium thickness, ↑ Basement membrane thickness, ↑ Smooth muscle thickness



• Mucus-plugged airways
• ↑ epithelial thickness
• ↑ basement membrane thickness
• ↑ smooth muscle thickness
• ↓ airway lumen area
➡ Indicating significant airway remodeling

Am J Respir Crit Care Med. 2025 Aug 22.
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• Clinical remission in asthma: a new treatment goal
• The introduction of biologic therapies has made clinical remission an achievable target in

severe asthma.
• Remission reflects sustained disease stability, including:

• High asthma control
• No exacerbations
• Stable or normal lung function

• Shifting the goal from reactive symptom management → proactive long-term disease control.

Eur Respir Rev. 2025 Apr 2;34(176):240181.



Definition of asthma remission

• Most proposed definitions include:
• Absence of asthma symptoms
• No exacerbations
• Stable or normalized lung function
• No systemic corticosteroid use
• Maintained for ≥12 months

• Additional components sometimes included:
• Reduced airway inflammation (e.g., FeNO, eosinophils)
• Minimal reliever use
• Agreement between patient and clinician on remission status

• However, a universal definition of remission has not yet been established.

Eur Respir Rev. 2025 Apr 2;34(176):240181.



Eur Respir Rev. 2025 Apr 2;34(176):240181.

ACAAI

SANI

SEPAR



Biologics and the potential for remission

• Real-world studies and clinical trial analyses 
• Approximately 20–40% of severe asthma patients may achieve clinical remission with biologic therapy.

• Predictors of remission 
• Shorter asthma duration
• Higher baseline eosinophils
• Better baseline lung function
• Lower BMI

• Asthma remission is emerging as a realistic and meaningful treatment goal in the biologic era.

Eur Respir Rev. 2025 Apr 2;34(176):240181.



J Allergy Clin Immunol. 2025 Sep;156(3S):S15-S19.

Current studies use heterogeneous definitions of remission, which complicates comparison across trials.



• Rates of clinical asthma remission in patients treated with a biologic have ranged from 19% to 43% in retrospective 
real-world studies.

J Allergy Clin Immunol. 2025 Sep;156(3S):S15-S19.

Real-world studies



• Rates of clinical asthma remission in patients treated with a biologic have ranged from 13% to 35% in post hoc
analyses of randomized controlled studies.

J Allergy Clin Immunol. 2025 Sep;156(3S):S15-S19.

Clinical trials
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• Severe asthma represents a high-burden phenotype with frequent exacerbations and OCS use.
• Multiple biologics are available, but direct comparative data are limited.
• This guideline provides PICO-based recommendations for biologic selection and switching (after 

4–6 months).
• Key considerations: OCS dependency, exacerbation risk, lung function, biomarkers (eosinophils, 

FeNO), and comorbidities.
• Recommendations are conditional and emphasize individualized, shared decision-making.

Chest. 2026 Feb;169(2):336-348.



Pathophysiology of asthma, biologics, and associated therapeutic targets

Chest. 2026 Feb;169(2):336-348.

• An-IgE: Allergic asthma phenotype
• An-IL5/5Rα: Eosinophilic asthma, OCS-dependent

asthma
• An-IL4Rα/13: Broad T2 inflammaon, OCS-dependent

asthma, FeNO-responsive
• An-TSLP: Effecve in both T2-high & T2-low asthma



Chest. 2026 Feb;169(2):336-348.



• PICO 1 
• Question 1: Should adult patients aged ≥ 18 years with moderate to severe allergic asthma and history

of ≥ 1 exacerbation per year requiring oral corticosteroids be treated with dupilumab or omalizumab?
• CHEST Recommendation: In adult patients with moderate to severe allergic asthma and history of ≥ 1 

exacerbation per year requiring oral corticosteroids, the panel suggests either omalizumab or
dupilumab (Conditional Recommendation, Very Low Certainty of Evidence).
• A. For patients with frequent exacerbations (≥ 2 per year) or any severe exacerbation requiring

hospitalization, the panel suggests dupilumab over omalizumab (Conditional Recommendation,
Very Low Certainty of Evidence).

• B. For patients with more severe impairments in quality of life (and < 2 exacerbations per year),
the panel suggests omalizumab over dupilumab (Conditional Recommendation, Very Low 
Certainty of Evidence). 

• C. For patients with a greater impairment in lung function (FEV 1 < 70% predicted), the panel
suggests dupilumab over omalizumab (Conditional Recommendation, Very Low Certainty of
Evidence).

Chest. 2026 Feb;169(2):336-348.

PICO Questions and Recommendations



• PICO 2 
• Queston 2: Should adult patients with steroid dependent asthma be treated with anti-IL5/5Rα or

dupilumab? 
• CHEST Recommendation: In adult patients with severe asthma who are steroid dependent, the panel 

suggests either anti-IL5/5Ra therapy or dupilumab (Conditional Recommendation, Very Low Certainty 
of Evidence).

• PICO 3 
• Question 3: Should adult patients with steroid dependent asthma be treated with dupilumab or

tezepelumab?
• CHEST Recommendation: In adult patients with severe asthma who are steroid dependent, the panel 

suggests dupilumab over tezepelumab (Conditional Recommendation, Very Low Certainty of Evidence).
ü Dupilumab results in a greater reduction in OCS dosing (28% reduction when compared to the control 

group) as opposed to no effect in OCS dosing for tezepelumab (SOURCE study).

Chest. 2026 Feb;169(2):336-348.

PICO Questions and Recommendations



PICO Questions and Recommendations
• PICO 4 

• Question 4: Should adult patients with moderate to severe asthma who have not demonstrated a 
clinical response to omalizumab after 4-6 months be treated with anti-IL5/5Rα or dupilumab?

• CHEST Recommendation: In adult patients with moderate to severe asthma who have not 
demonstrated a clinical response to omalizumab after 4-6 months, the panel suggests either anti-
IL5/5Ra therapy or dupilumab (Conditional Recommendation, Very Low Certainty of Evidence).

• PICO 5 
• Question 5: Should adult patients with severe asthma who have not demonstrated a clinical response

to anti- IL5/5Rα after 4-6 months be treated with dupilumab or tezepelumab? 
• CHEST Recommendation: In adult patients with severe asthma who have not demonstrated a clinical 

response to anti-IL5/5Ra therapy after 4-6 months, the panel suggests either dupilumab or
tezepelumab (Conditional Recommendation, Very Low Certainty of Evidence). 
• A. For patients who are steroid dependent, the panel suggests dupilumab over tezepelumab 

(Conditional Recommendation, Very Low Certainty of Evidence).

Chest. 2026 Feb;169(2):336-348.



PICO Questions and Recommendations
• PICO 6 

• Question 6: Should adult patients with severe asthma who have not demonstrated a clinical response
to dupilumab after 4-6 months be treated with anti-IL5/ 5Rα or tezepelumab?

• CHEST Recommendation: In adult patients with severe asthma who have not demonstrated a clinical 
response to dupilumab after 4-6 months, the panels suggests either anti-IL5/5Ra or tezepelumab 
(Conditional Recommendation, Very Low Certainty of Evidence).
• A. For patients who are steroid dependent, the panel suggests anti-IL5/5Ra (Conditional 

Recommenda tion, Very Low Certainty of Evidence).

• PICO 7 
• Question 7: Should FeNO be used for guiding changes in therapy to dupilumab in adult patients with 

severe asthma on anti-IL5/5Rα have not demonstrated a clinical response by 4-6 months?
• CHEST Recommendation: In adult patients with severe asthma on anti-IL5/5Ra who have not 

demonstrated a clinical response by 4-6 months, the panel suggests the use of posttreatment FeNO ≥
25 ppb for advising changes in therapy to dupilumab (Conditional Recommendation, Very Low
Certainty of Evidence).

Chest. 2026 Feb;169(2):336-348.



Chest. 2026 Feb;169(2):336-348.



• Severe asthma accounts for 3–10% of asthma patients.
• Many patients require long-term oral corticosteroids (OCS) for disease control.
• Goal of modern asthma management: reduce or eliminate OCS use

• Tezepelumab
• Human monoclonal antibody targeting TSLP (thymic stromal lymphopoietin)
• Effective across multiple asthma phenotypes
• SOURCE study: The primary endpoint of reduction in daily OCS dose at week 48 was not met.

• Study aim
• To evaluate the ability of tezepelumab to reduce or discontinue OCS use in a larger cohort of patients 

with OCS-dependent severe, uncontrolled asthma.

Lancet Respir Med. 2026 Feb;14(2):129-140.



WAYFINDER Study design and participants

• WAYFINDER Trial
• Phase 3b, multicentre, single-arm, open-

label study
• 68 centers, 11 countries

• Population
• Adults 18–80 years
• Severe uncontrolled asthma
• Receiving maintenance OCS 5–40 mg/day
• On high-dose ICS + LABA

• Intervention
• Tezepelumab 210 mg SC every 4 weeks
• Treatment duration: 52 weeks

Lancet Respir Med. 2026 Feb;14(2):129-140.

• Key protocol feature
• Personalized OCS tapering strategy
• Adrenal function monitoring

• morning cortisol
• ACTH stimulation test

• Participants
• 298 patients included in efficacy analysis



Lancet Respir Med. 2026 Feb;14(2):129-140.

u Co-Primary Endpoints
• OCS ≤5 mg/day without loss of asthma control
• Discontinued OCS without loss of asthma control



Lancet Respir Med. 2026 Feb;14(2):129-140.

OCS ≤5 mg/day Discontinued OCS

Ø Benefits observed regardless of phenotype.



Am J Respir Crit Care Med. 2025 May;211(5):749-758.

• Rademikibart (CBP-201)
• An-IL-4Rα monoclonal anbody
• Potenal alternave to exisng biologics targeng T2 inflammaon

• Study aim
• To evaluate rademikibart in adults with moderate-to-severe, persistent, uncontrolled asthma

• Study Design
• Phase 2b, randomized, double-blind, placebo-controlled trial
• 322 adults with moderate-to-severe uncontrolled asthma



Am J Respir Crit Care Med. 2025 May;211(5):749-758.



Prebronchodilator FEV1 across 24 weeks of Rademikibart therapy

Am J Respir Crit Care Med. 2025 May;211(5):749-758.

At Week 12 Across 24 weeks



Am J Respir Crit Care Med. 2025 May;211(5):749-758.



Asthma control across 24 weeks of Rademikibart therapy

Am J Respir Crit Care Med. 2025 May;211(5):749-758.

u Rademikibart significantly improved lung function and asthma control.

u Effects were rapid and sustained over 24 weeks.



• Airway remodeling is a key pathological feature of severe asthma and contributes to persistent
airflow limitation and disease progression.

• Eosinophils and IL-5–mediated inflammation play a central role in airway remodeling in severe
eosinophilic asthma (SEA).

• Study aim
• To evaluate whether mepolizumab modifies airway remodeling and inflammation in adults 

with SEA.

Chest. 2025 Dec 5:S0012-3692(25)05814-3.



• REMOMEPO Study
• Prospective interventional study

• Population
• 37 adults with severe eosinophilic asthma

• Intervention
• Mepolizumab 100 mg SC every 4 weeks
• Treatment duration: 12 months

• Assessments
- At baseline, 6 months, and 12 months
• Bronchial biopsy
• Bronchoalveolar lavage (BAL)
• Blood biomarkers
• Clinical outcomes (ACT, exacerbations)

Chest. 2025 Dec 5:S0012-3692(25)05814-3.



Chest. 2025 Dec 5:S0012-3692(25)05814-3.



Effect of Mepolizumab on Airway Remodelling

Chest. 2025 Dec 5:S0012-3692(25)05814-3.

3.3μm → 2.0μm →1.9 μm 14.6%  → 10.6% → 6.4% 80.4  → 30.9 → 41.9



Effect of mepolizumab on BAL fluid extracellular matrix proteins

Chest. 2025 Dec 5:S0012-3692(25)05814-3.

u Mepolizumab improves clinical outcomes and reduces airway remodeling in SEA.
u Targeting Type-2 inflammation may modify disease progression.



• 30–50% of patients remain poorly controlled despite ICS/LABA therapy.
• Single-inhaler ICS/LABA/LAMA triple therapy improves lung function and asthma control.
• However, the mechanisms at the small-airway level remain unclear.

• Study aim
• To evaluate whether FF/UMEC/VI (fluticasone furoate/umeclidinium/vilanterol) improves

• Airway structure and function
• Ventilation defects
• Airway mucus and remodeling

2025 Oct 13;11(5):01333-2024.



Study design

• Populaon
• Adults with GINA Step 4–5 asthma
• Poorly controlled on ICS/LABA

• Intervenon
• Single-inhaler triple therapy: Flucasone furoate /

umeclidinium / vilanterol (200/62.5/25 μg)
• Follow-up

• Baseline → 6 weeks → 12 weeks → 1 year
• Assessments

• 129Xe MRI venlaon defect percentage (VDP)
• CT airway morphology and mucus score
• Spirometry and oscillometry
• Asthma control and quality-of-life quesonnaires

2025 Oct 13;11(5):01333-2024.



MRI Ventilation Defect Percentage (VDP) following ICS/LABA/LAMA treatment

2025 Oct 13;11(5):01333-2024.



2025 Oct 13;11(5):01333-2024.

Measurement differences at 6 weeks and 1 year 



Measurement differences at 6 weeks and 1 year 

2025 Oct 13;11(5):01333-2024.



• Single-inhaler triple therapy improves both airway function and structure.
• Benefits occur rapidly (6 weeks) and persist up to 1 year.
• Imaging findings support mucus clearance and airway remodeling reversal.

2025 Oct 13;11(5):01333-2024.



• Mild asthma accounts for 50–70% of asthma cases, but severe exacerbations still occur.
• Many patients rely on SABA-only rescue therapy, which does not treat airway 

inflammation.
• Current Guideline shift

• GINA recommends ICS-containing reliever therapy.
• Need evidence for ICS + SABA rescue strategy in mild asthma.

• MANDALA study: as-needed albuterol–budesonide reduced severe exacerbation in
moderate to severe asthma

• Study aim
• To evaluate whether as-needed albuterol–budesonide reduces severe asthma 

exacerbations compared with as-needed albuterol alone in patients with
uncontrolled mild asthma.

N Engl J Med. 2025 Jul 10;393(2):113-124.



• Design
• Phase 3b randomized controlled trial
• Mulcenter, double-blind
• Fully decentralized virtual trial

• Populaon
• Age ≥12 years
• Mild asthma uncontrolled on Step 1–2 therapy

• Parcipants
• N = 2516 randomized
• Follow-up 12–52 weeks

• Treatment
• Intervenon: As-needed Albuterol 180 μg + Budesonide 160 μg
• Control: As-needed Albuterol 180 μg

N Engl J Med. 2025 Jul 10;393(2):113-124.



First severe asthma exacerbation

N Engl J Med. 2025 Jul 10;393(2):113-124.

The risk of a severe exacerbation was 47% lower with albuterol–budesonide than with albuterol.



N Engl J Med. 2025 Jul 10;393(2):113-124.

↓53%

↓63%



• ICS+SABA rescue therapy significantly reduces severe exacerbations in mild asthma.
• Supports moving away from SABA-only treatment.
• As-needed albuterol–budesonide may be an effective anti-inflammatory reliever strategy.

N Engl J Med. 2025 Jul 10;393(2):113-124.



Summary
• Small airway dysfunction

• R5-R20: predictor of future exacerbation risk
• Associated with reduced asthma remission

• Mucus plugs: Associated with airway remodeling
• Clinical remission: New treatment goal

• Definition: Absence of asthma symptom, No exacerbations, Lung function, No OCS use

• Biologic selection & switching
• OCS dependency, exacerbation risk, lung function, biomarkers (eosinophils, FeNO), and comorbidities

• Tezepelumab: OCS reduction in severe asthma
• Rademikibart: improved lung function and asthma control, greater efficacy in T2-high asthma
• Mepolizumab: reduces airway remodeling in severe eosinophilic asthma
• SITT(FF/UMEC/VI): improves both airway function and structure
• As-needed albuterol–budesonide: reduces severe exacerbations in mild asthma



Thank you for your attention


