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Low dose ICS whenever 
SABA taken, or daily LTRA, 
or add HDM SLIT

Medium dose ICS, or 
add LTRA, or add 
HDM SLIT

Add LAMA or LTRA or 
HDM SLIT, or switch to 
high dose ICS

Add azithromycin (adults) or 
LTRA. As last resort consider 
adding low dose OCS but 
consider side-effects

RELIEVER: As-needed short-acting beta2-agonist

STEP 1
Take ICS whenever 
SABA taken

STEP 2

Low dose 
maintenance ICS

STEP 3

Low dose 
maintenance 
ICS-LABA

STEP 4
Medium/high

dose maintenance 
ICS-LABA

STEP 5
Add-on LAMA

Refer for assessment
of phenotype. Consider 
high dose maintenance 
ICS-LABA, ± anti-IgE,
anti-IL5/5R, anti-IL4R, 
anti-TSLP

RELIEVER: As-needed low-dose ICS-formoterol

STEPS 1 – 2

As-needed low dose ICS-formoterol

STEP 3

Low dose 
maintenance 
ICS-formoterol

STEP 4

Medium dose 
maintenance 
ICS-formoterol

STEP 5

Add-on LAMA

Refer for assessment
of phenotype. Consider 
high dose maintenance 
ICS-formoterol,
± anti-IgE, anti-IL5/5R, 
anti-IL4R, anti-TSLP

Treatment of modifiable risk factors 
and comorbidities
Non-pharmacological strategies
Asthma medications (adjust down/up/between tracks) 
Education & skills training

Adults & adolescents 
12+ years

Personalized asthma management

Assess, Adjust, Review

for individual patient needs
Symptoms 
Exacerbations 
Side-effects 
Lung function
Patient satisfaction

Confirmation of diagnosis if necessary 
Symptom control & modifiable
risk factors (see Box 2-2B)
Comorbidities
Inhaler technique & adherence 
Patient preferences and goals

CONTROLLER and

PREFERRED RELIEVER

(Track 1). Using ICS-formoterol 

as reliever reduces the risk of 

exacerbations compared with 

using a SABA reliever

Other controller options for either 

track (limited indications, or less 

evidence for efficacy or safety)

CONTROLLER and

ALTERNATIVE RELIEVER

(Track 2). Before considering a 

regimen with SABA reliever, 

check if the patient is likely to be 

adherent with daily controller

See GINA

severe 

asthma guide

©  Global Initiative for Asthma, www.ginasthma.orgGINA 2022, Box 3-5A

GINA 2022

AIR-only treatment



© Global Initiative for Asthma, www.ginasthma.org

n MART with ICS-formoterol reduces severe exacerbations compared with ICS or ICS-LABA plus SABA 

reliever, with similar symptom control

§ Confirmed by regulatory studies and pragmatic open-label studies, n~30,000

n Both budesonide and formoterol contribute to the reduction in severe exacerbations 

Track 1, Steps 3–5: Maintenance and reliever therapy (MART)

Rabe, Lancet 2006

N=3,395, all taking maintenance 
budesonide-formoterol

Sobieraj et al, 

JAMA 2018 
(n=22,748)

0.68 (0.58–0.80) 0.77 (0.60–0.98) Odds ratio 0.83 (0.70–0.98)

Cates et al, 

Cochrane 2013 
(n=4,433)

Compared with same 

dose ICS-LABA +SABA

Compared with higher 

dose ICS-LABA + SABA

Compared with 

conventional best practice

Compared with formoterol 

or SABA reliever



© Global Initiative for Asthma, www.ginasthma.org

Track 2, Steps 3–5: as-needed ICS-SABA added to maintenance 

treatment

From “Albuterol-Budesonide Fixed Dose Combination Rescue Inhaler for Asthma”, 
Papi et al, NEJMed 2022; 386:2071-2083 Copyright © 2023. Massachusetts 
Medical Society. Reprinted with permission from Massachusetts Medical Society

In patients taking Step 3–5 maintenance treatment: 

• Hazard ratio for probability of severe 
exacerbations was 0.73 (95% CI 0.61–0.88) with 

higher dose of as-needed albuterol-budesonide 
compared with as-needed albuterol

• Most benefit seen in Step 3

Papi et al, NEJMed 2022 (n=3,132)
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Pathophysiological mechanisms involved in T2-high and T2-low severe ast
hma and the molecular targets

J Allergy Clin Immunol 2022;149:455-65allergic eosinophilic nonallergic eosinophilic



Summary of biologics targeting T2–high phenotype

Mechanism of Action Indication Dosing and Route Adverse Effects

Omalizumab Anti-IgE; prevents IgE

from binding to its

receptor on mast

cells and basophils

≥6 yr old with moderate to severe 

persistent asthma, positive allergy 

testing, incomplete control with an

ICS, and IgE elevation

0.016 mg/kg per IU of IgE

administered every 2–4

wk s.c.

Black box warning:

0.1–0.2% risk of

anaphylaxis in clinical

trials

Mepolizumab Anti–IL-5; binds to IL-5

ligand; prevents IL-5

from binding to its

receptor

≥12 yr old with severe eosinophilic 

asthma   AEC≥150–300 cells/ml

100 mg s.c. every 4 wk Rarely causes

hypersensitivity

reactions; can cause

activation of zoster

Reslizumab Anti–IL-5; binds to IL-5

ligand; prevents IL-5

from binding to its

receptor

≥18 yr old with severe eosinophilic 

asthma AEC≥400 cells/ml

Weight-based dosing of

3 mg/kg i.v. every 4 wk

Black box warning:

~0.3% risk of

anaphylaxis in clinical

trials

Benralizumab Anti–IL-5; binds to IL-5

receptor a; causes

apoptosis of

eosinophils and

basophils

≥12 yr old with severe eosinophilic 

asthma  AEC≥300 cells/ml

30 mg s.c. every 4 wk for

three doses; followed

by every 8 wk

subsequently

Rarely causes

hypersensitivity

reactions

Dupilumab Anti–IL-4R; binds to IL-4

receptor a; blocks

signaling of IL-4 and

IL-13

≥12 yr old with severe eosinophilic 

asthma  AEC≥150 cells/ml ±FENO

level≥25 ppb

200 or 300 mg s.c.

every 2 wk

Rarely causes hypersensitivity

reactions; higher incidence of 

injection site reactions (up to 

18%) and hypereosinophilia

(4–14%)

Tezepelumab Anti-thymic stromal 

lymphopoietin (TSLP)

≥12 yr old with severe asthma 210 mg s.c.every 2 wk Hypersensitivity reactions

Modified, Am J Respir Crit Care Med. 2019 ;199(4):433-445



Efficacy of the T2 biologics for severe asthma

Modified, Am J Respir Crit Care Med. 2019 ;199(4):433-445

Therapy Asthma

Exacerbation

Lung Function Corticosteroid Weaning

Omalizumab Reduces by ~ 25% Minimal or

Equivocal improvement

Decreases use of ICS, but no data that it helps with 

OCS weaning

Mepolizumab Reduces by ~ 50% Inconsistent effect Decreases total use of OCS and has been shown to 

facilitate complete weaning from chronic OCS (14%)

Reslizumab Reduces by ~ 50–60% Improved Has not been specifically evaluated for this indication

Benralizumab Reduces by ~ 25–60% Improved Decreases total use of OCS and has been shown to 

facilitate complete weaning from chronic OCS (50%)

Dupilumab Reduces by ~50–70% Improved Decreases total use of OCS and has been shown to 

facilitate complete weaning from chronic OCS (50%)

Tezepelumab Reduces by ~40–60% Improved Did not observe the beneficial effect of OCS reduction

(only TEC≥150/μL)



Clinical efficacy of biologics

Chest. 2023 Oct;164(4):831-834



J Allergy Clin Immunol 2020;145:757-65

from NIH 



Generalized framework for remission in asthma

J Allergy Clin Immunol 2020;145:757-65



Comparison of definition of clinical remission in asthma

Menzies-Gow et al Nagase et al Pavord et al Blaiss et al

Patient symptom Validated instrument ACQ<1.5 or ACT>19 ACT ≥ 20 No missed work or school

Lung function Optimization/stabilization FEV1 ≥ 80(%) postBD FEV1 ≥ 80(%)

stable and optimized 

pulmonary function 

(≥ 2measures in a 12 mon)

No use of OCS (+) (+) (+) (+)

No Exacerbation (+) (+) (+) (+)

Duration ≥ 12month 52 weeks 12 months

Pt/provider agreement

Suppressive T2 infla.

(TEC <300 ul and 

FENO 50 ppb)

Continued use of controller 

therapies (ICS, ICS/LATA, 

LTRA) only at low-medium 

dose of ICS

Control of comorbidities
Symptom requiring 1 time 

reliver therapy  ≤1/mon



Responder vs. Clinical remission

J Allergy Clin Immunol Pract 2023;11:1417-20



Treatable Traits Approaches

Extra-respiratory  

Obesity 

Osteoporosis

Psychological factors 

Respiratory

Inflammation

T2 vs. non-T2 

Fixed airflow 

obstruction 

Cough

Upper airway disease

Laryngeal dysfunction

Smoking 

Adherence 

Behavioral 

Precision Medicine

Biomarkers 

with 

targeted 

therapies

Phenotypes

Endotypes

Treatable traits approaches in severe asthma





Era of asthma treatment goal

Front Immunol. 2023 :14:1150162.



Summary 

• Personalized medicine

• Treatment recommendation

• Anti-inflammatory reliever (AIR) therapy

• Discouragement of short-acting beta 2 agonist (SABA)

• Biologics for severe asthma 

• Asthma remission

• High level of disease control – the absence of signs and symptoms of asthma ≥ 12 months

• Clinical remission: No symptom, No AE (No OCS), Lung function

• Complete remission: + normalization of underlying pathology (inflammation, AHR)

• How to induce remission

• T2 asthma – biologics vs nonT2 asthma ??

• Treatable traits approach: extrapulmonary or behavior related 



Thank you


