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Treatment in GINA 2020



Treatment in GINA 2021-



Treatment in GINA 2022

• Track 1, with as-needed ICS-formoterol as reliever across treatment step, is preferred based on 
evidence for lower risk of exacerbation and similar or better symptom control compared with 
using SABA as reliever.

• Include anti-thymic stromal lymphopoietin (anti-TSLP; Tezepelumab) as  a new biologic therapy 
for severe asthma in Step 5

• The ‘other controller options’ have been clarified as those that either have specific indications 
or have less evidence for safety and/or efficacy than the treatments in Track 1 or Track 2

Personalized asthma management:

Assess, Adjust, Review

for individual patient needs

Adults & adolescents

12+ years

Symptoms

Exacerbations

Side-effects

Lung function

Patient satisfaction

Confirmation of diagnosis if necessary
Symptom control & modifiable
risk factors (including lung function)
Comorbidities
Inhaler technique & adherence
Patient preferences and goals

Treatment of modifiable risk factors

and comorbidities

Non-pharmacological strategies

Asthma medications (adjust down/up/between teacks)

Education & skills training

①

③

②

2021 2022

The rationale for two treatment tracks has been reinforced



Severe Exacerbation Rate

Bateman ED,  et al. Ann Am Thorac Soc 2021;18:2007-17

SYGMA 1



As-needed Low Dose ICS-Formoterol in Mild Asthma

• The risk of severe exacerbations was reduced by 60–64% (SYGMA 1, Novel START)

• The risk of severe exacerbations was similar (SYGMA 1 & 2), or lower (Novel START, 

PRACTICAL)

• Small differences in other asthma outcomes, favoring maintenance ICS, but 
all were less than the minimal clinically important difference

– ACQ-5 mean difference ~ 0.15 (MCID 0.5)

– FEV1 mean difference ~30-50 mL

– FeNO mean difference ~10ppb (Novel START, PRACTICAL)

– No evidence of progressive worsening over 12 months

• A Cochrane review (Crossingham I, et al. 2021)

– moderate to high certainty evidence that as needed ICS-formoter0l was clinically effective in mild 
asthma, significantly reducing important clinical outcomes including need for OCS, severe 
exacerbation rates, and ER visits or admissions compared with daily ICS (Evidence A)

GINA 2022

Compared with as-needed SABA

Compared with maintenance low dose ICS
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Risk Factors: Pet Ownership

• 77,434 mother-child dyads from 9 birth cohorts in the EU Child Cohort Network

• Cat or dog ownership during pregnancy or early childhood

OR=6.69
OR=5.98

Pinot de Moira A, et al. J Allergy Clin Immunol 2022;105:82-92

• Early-life cat or dog ownership in themselves are unlikely to increase
the risk of school-age asthma.



Risk Factors: Respiratory Tract Infections

• 150,090 children from 38 cohorts in the EU Child Cohort Network

• To examine if children with early-life respiratory track infections (RTI) have 
increased risks of asthma at school age

van Meel ER, et al. Eur Respir J 2022;60:2102395



Respiratory Tract Infections and Asthma

Upper RTI Lower RTI
OR :
1.25 (1.18-1.32) to
1.57 (1.48-1.67)

OR :
2.10 (1.98-2.22) to 
6.30 (5.64-7.04)

• Early-life respiratory tract infections affect development of asthma in
later life, with the strongest effects for lower respiratory tract
infections.

van Meel ER, et al. Eur Respir J 2022;60:2102395



Patients Characteristics by Age of Onset

• 586,436 asthma patients from 5 European electronic databases

Category based on onset age

• Childhood-onset (age at onset < 18 y) : 81,691

• Adult-onset (age at onset 18~40 y): 218,184

• Late-onset (age at onset ≥ 40 y): 286,561

Baan EJ, et al. J Allergy Clin Immunol Pract 2022;10:1825-34



Patients Characteristics by Age of Onset

Baan EJ, et al. J Allergy Clin Immunol Pract 2022;10:1825-34



Persistent Airflow Limitation (PAL) Phenotype

• Some patients with long-standing asthma develop airflow limitation that is 
persistent or incompletely reversible. This is thought to be due to airway wall 
remodeling. –GINA 2022

• PAL is defined as a post-bronchodilator FEV1/FVC of less than the lower limit of 
normal at recruitment

• 760 patients in the ATLANTIS study had post-bronchodilator FEV1/FVC data 

• 248 (33%) had PAL

Kole TM, et al. Lancet Respir Med 2023;11:55-64



Kole TM, et al. Lancet Respir Med 2023;11:55-64



Asthma with PAL

Kole TM, et al. Lancet Respir Med 2023;11:55-64

• 16% of step 1

• 29% of step 2



Asthma with PAL

• PAL is not only present in severe disease, but also in a considerable
proportion of patients with milder disease.

• PAL is associated with eosinophilic inflammation and a higher risk of
exacerbations.

Kole TM, et al. Lancet Respir Med 2023;11:55-64



Exacerbation and Lung Function Decline

• UK-side cohort study

• 109, 182 asthma patients with follow-up 
ranging from 5 to 50 years

Soremekun S, et al. Thorax 2022. Epub

For each additional exacerbation, an
estimated additional -1.34 L/min PEF
per year (95% CI -1.23 to -1.50) were lost.



• Asthma exacerbations are associated with faster LF decline.
• This was more prominent in younger patients
• Earlier intervention with appropriate management in younger patients

with asthma could be of value to prevent excessive LF decline

Soremekun S, et al. Thorax 2022. Epub
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Diagnosis of Asthma

• Eight PICO questions

• A cut-off value of 40 ppb offers the best compromise between sensitivity and 
specificity, while a  cut-off of 50 ppb has a high specificity close to 90% and is 
supportive of a diagnosis of asthma

• A FeNO value <40 ppb does not rule out asthma; similarly, high FeNO levels 
themselves do not define asthma.

• FeNO values are markedly reduced by smoking, impaired airway calibre, 
treatment with ICS or anti-IL4/IL13-receptor-α antibody

Louis R, et al. Eur Respir J 2022;60:2101585

FeNO



Louis R, et al. Eur Respir J 2022;60:2101585
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SABA-ICS as Rescue Inhaler

• Multinational, phase 3, double-blind, RCT (MANDALA trial)
• The safety and efficacy of as-needed use of a fixed-dose combination of albuterol 

and budesonide in patients with moderate-to-severe asthma receiving ICS

• 3,132 patients from 295 clinical center

Papi A, et al. N Engl J Med 2022;386:2071-83



SABA-ICS as Rescue Inhaler

Papi A, et al. N Engl J Med 2022;386:2071-83

26%



SABA-ICS as Rescue Inhaler

Papi A, et al. N Engl J Med 2022;386:2071-83

• FeNO level was not measured, a limitation that precludes direct
assessment of anti-inflammatory effects.

• Head-to-head studies of the same ICS combined with either formoterol
or albuterol as rescue therapy will be needed

Limitations



Another Reliever in Asthma

GINA 2022:  Personalized Asthma Management

As-needed ICS-SABA



GINA 2022:  Personalized Asthma Management



Triple Combination Inhaler

• To assess the effectiveness and safety of dual (ICS/LABA) and triple therapies 
(ICS/LABA/LAMA) compared with each other and with varying doses of ICS

• 17,161 patients from 17 studies (median duration 26 weeks)

Oba Y, et al. Cochrane Database Syst Rev. 2022;12:CD013799



Moderate to Severe (Steroid-Requiring) Exacerbations

Oba Y, et al. Cochrane Database Syst Rev. 2022;12:CD013799



Asthma-Related Hospitalizations

Oba Y, et al. Cochrane Database Syst Rev. 2022;12:CD013799



Changes in ACQ Scores at 12 Months

Oba Y, et al. Cochrane Database Syst Rev. 2022;12:CD013799

• Triple inhaled therapy, especially high-dose formulations, reduces
asthma flare-ups, but may or may not to improve symptoms or quality
of life compared to dual therapy.

• Immuno-modulators may be considered if asthma symptoms are not well
controlled or for those requiring asthma-related hospitalizations despite being
on medium-dose dual inhaled therapy.
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Pelaia C, et al. Front Immunol 2020;11:603312

Itepekimab



Brusselle GG, et al. N Eng J Med 2022;386:157-71

Upstream epithelial alarmin



Tezepelumab: Anti-TSLP (Thymic Stromal Lymphopoietin)

Menzies-Gow A, et al. N Eng J Med 2021;384:1800-9

NAVIGATOR trial



SOURCE: Oral Corticosteroid-Sparing Effect of Tezepelumab

Wechsler ME, et al. Lancet Respir Med 2022:10:650-60

• Phase 3, multicentre, double-blind RCT (n=150)



Percentage Reduction in OCS Dose at Week 48

Wechsler ME, et al. Lancet Respir Med 2022:10:650-60

FEV1 ACQ-6



Long Term Safety and Efficacy of Tezepelumab

• Extension study recruited from phase 3 
NAVIGATOR (52-week) and SOURCE 
(48-week) studies (104 weeks)

• 1059 participants from NAVIGATOR 
and 150 participants from SOURCE

Menzies-Gow A, et al. Lancet Respir Med. 2023. Epub



Incidence of adverse event

Annualized Asthma Exacerbation Rate • NAVIGATOR

: 0.42 (0.35-0.51)

• SOUCE

: 0.61 (0.38-0.96)

• Nasopharyngitis, upper respiratory tract infection, headache, asthma

Menzies-Gow A, et al. Lancet Respir Med. 2023. Epub



Annualized Asthma Exacerbation Rate

0.42 (0.35-0.51)

Menzies-Gow A, et al. Lancet Respir Med. 2023. Epub



Tezepelumab

Bacharier LB, et al. J Allergy Clin Immunol 2023;151:581-9



Stopping Mepolizumab

Moore WC, et al. Eur Respir J 2022;59:2100396

• Multicenter, double-blind RCT (295 patients in 75 centers)

• Patients who had completed COLUMBA or COSMEX and received 
continuous mepolizumab treatment for ⩾3 years



Time to First Exacerbation

Moore WC, et al. Eur Respir J 2022;59:2100396

Stopped Mepolizumab

Number at risk

Placebo
Mepolizumab 100 mg SC
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Patients who 
continued 
mepolizumab 
treatment had a 38% 
lower risk of 
experiencing an 
exacerbation

: Equivalent to 61% 
increase in risk of 
first exacerbation 
after cessation of 
mepolizumab 

(HR = 1.61)

HR = 1.61 
(95% CI 1.17-2.22; P = 0.004)



Moore WC, et al. Eur Respir J 2022;59:2100396

HR 1.52 (1.13-2.02)

6.19 (4.89-7.83)
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COVID-19 and Asthma: GINA 2022

• What are the implications for asthma management?
– It is important to continue good asthma management, with 

strategies to maintain good symptom control, reduce the risk of 
severe exacerbations and minimise the need for OCS.

• More asthma exacerbations during the pandemic?  
– No: in 2020–21, many countries saw a decrease in asthma 

exacerbations and influenza-related illness 

– The reasons are not precisely known, but may be due to public 
health measures such as handwashing, masks and social/physical 
distancing that reduced the incidence of other respiratory 
infections, including influenza.



Relaxation of COVID-19 Restrictions

• Population-based longitudinal study in 2,312 UK adults with asthma

Tydeman F, et al. Thorax 2022. Epub



Temporal Trends in Behaviours

Tydeman F, et al. Thorax 2022. Epub



Temporal Trends in Acute Respiratory Infections (ARI) and 
Asthma Exacerbations 

Tydeman F, et al. Thorax 2022. Epub



Determinants of Severe Asthma Exacerbation Risk

• Relaxation of COVID-19 restrictions coincided with decreased face
covering use, increased social mixing and a rebound in ARI and asthma
exacerbations.

• Associations between incident ARI and risk of severe asthma
exacerbation were similar for non-COVID-19 ARI and COVID-19.

Omicron 
variant

Tydeman F, et al. Thorax 2022. Epub



• Risk Factors

– Early-life pet ownership, lower respiratory tract infections

• Phenotype

– Patient characteristics and comorbidities by onset age

– Persistent airflow limitation phenotype

• Diagnosis: ERS guidelines

• Inhaler therapies

– Albuterol-budesonide fixed dose combination rescue inhaler

– Triple combination inhaler

• Biologics

– Tezepelumab: OCS-sparing effect, long term safety and efficacy 

– Stopping long-term mepolizumab

• COVID-19 and asthma

– Asthma exacerbations following relaxation of COVID-19 restrictions

SUMMARY



Thank You for Your Attention
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