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adolescents and children 6−11 years
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Key features

◼ Typical variable respiratory symptoms 

(wheeze, shortness of breath, chest tightness 

and/or cough)

▪ Worsening of symptoms after exercise is 

very distinctive for asthma

◼ Variable expiratory airflow, with spirometry or 

peak expiratory flow (PEF) – multiple options

▪ Airflow limitation does not have to be present 

at time of diagnosis

▪ When possible, test during symptoms or in 

the morning

◼ (Limited) role of FeNO and blood eosinophils 

to support diagnosis of Type 2 asthma

Criteria for initial diagnosis in adults, 

adolescents and children 6–11 years
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Criteria for initial diagnosis in adults, adolescents and children 6–11 years  

- variable respiratory symptoms

GINA 2025, Box 1-2, part 1/3 
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Criteria for initial diagnosis in adults, adolescents and children 6–11 years 

- variable expiratory airflow 

FEV1: forced expiratory volume in 1 second; FVC: forced vital capacity; PEF: peak expiratory flow; SABA: short-acting beta2-agonist
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Criteria for initial diagnosis in adults, adolescents and children 6–11 years 

– variable expiratory airflow (continued)

FEV1: forced expiratory volume in 1 second; FVC: forced vital capacity; ICS: inhaled corticosteroid; PEF: peak expiratory flow; SABA: short-acting beta2-agonist
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◼ In a patient with typical asthma symptoms, if spirometry or PEF is not available, or testing is 

negative, the diagnosis of Type 2 asthma is supported by:

▪ FeNO: >50 ppb (adults/adolescents); >35 ppb (children)

▪ Blood eosinophil count: above the national/regional reference range

◼ However, blood eosinophils and FeNO can also be elevated because of other non-asthma 

conditions, including allergic conditions and parasitic infections

▪ Many factors affect FeNO and blood eosinophil counts, including time of day

◼ Low blood eosinophils and low FeNO do not rule out asthma

Role of Type 2 biomarkers in initial diagnosis of asthma in adults, 

adolescents and children 6–11 years 

FeNO: fractional exhaled nitric oxide; PEF: peak expiratory flow

GINA 2025, Appendix A and Box 1-2
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Blood eosinophils are higher:

◼ In males than females

◼ In the morning than the afternoon

◼ In current smokers

◼ With parasitic infections

◼ In allergic diseases, e.g., atopic dermatitis, 

allergic rhinitis, or after allergen exposure

◼ In other non-asthma conditions, 

e.g., eosinophilic bronchitis, EGPA

Blood eosinophils are lower:

◼ In some asthma phenotypes

◼ In patients taking oral corticosteroids 

(also with inhaled or nasal corticosteroids)

Factors affecting blood eosinophils and FeNO in adults/adolescents

FeNO is higher:

◼ In males than females

◼ In the afternoon than the morning

◼ In allergic diseases, e.g., atopic dermatitis, 

allergic rhinitis

◼ About 24 hours after allergen exposure (if 

sensitized)

FeNO is lower:

◼ In current smokers

◼ During bronchoconstriction and with lower 

lung function

◼ During the early allergic response

◼ In patients taking inhaled corticosteroids 

(also with oral or nasal corticosteroids) 

EGPA: eosinophilic granulomatosis with polyangiitis; FeNO: fractional exhaled nitric oxide
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◼ Phenotyping in patients with confirmed diagnosis of asthma

▪ Blood eosinophil count ≥ upper limit of normal (regional/national) is consistent with eosinophilic asthma

▪ FeNO >50ppb in ICS-naïve (or ≥25 ppb on medium-dose ICS, or ≥20 ppb on high-dose ICS) is 

consistent with eosinophilic asthma  

◼ Prognosis: association with severe exacerbations

▪ In ICS-treated patients with a history of ≥1 exacerbations in previous year, high eosinophils or high 

FeNO are associated with higher risk of exacerbations

▪ Greatest risk if both blood eosinophils and FeNO are high

▪ Other factors are also associated with risk of severe exacerbations, independent of Type 2 biomarkers, 

including exacerbation history, poor symptom control, low lung function, smoking history, allergic rhinitis 

(e.g., Meulmeester et al, Lancet Respir Med 2025) 

Clinical utility of Type 2 biomarkers in adults/adolescents with asthma

GINA 2025, Table A2

FeNO: fractional exhaled nitric oxide; ICS: inhaled corticosteroids
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◼ Selecting treatment or predicting response

▪ AIR-only and MART reduce severe exacerbations compared with regimens with a SABA reliever in 

patients with low or high blood eosinophils or FeNO (Beasley et al, NEJMed 2019; Hardy et al, Lancet 2019; 

Brusselle et al, ERJ 2021), i.e. independent of Type 2 biomarkers

• For MART, even greater benefit when blood eosinophils are high (Brusselle et al, ERJ 2021)

▪ If FeNO is high and asthma is uncontrolled despite medium or high-dose ICS-LABA: 

first check and correct adherence and inhaler technique before considering increase of ICS dose or 

adding biologic therapy (e.g. Heaney et al, AJRCCM 2019)

▪ If both blood eosinophils and FeNO are low, consider other treatment options before increasing ICS 

dose (see GINA severe asthma decision tree)

Clinical utility of Type 2 biomarkers in adults/adolescents with 

asthma (continued)

GINA 2025, Table A2

AIR:anti-inflammatory reliever; FeNO: fractional exhaled nitric oxide; ICS: inhaled corticosteroids; LABA: long-acting beta2-agonist; MART: maintenance-and-reliever therapy with ICS-formoterol; SABA: short-acting beta2-agonist
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◼ Selecting treatment in severe asthma

▪ May need to repeat blood eosinophils and FeNO up to 3 times, if not initially elevated

▪ Measure ≥1–2 weeks after OCS burst, or on lowest OCS dose, or after pausing OCS for 1–2 days

◼ Predicting response in severe asthma

▪ High blood eosinophil count in patients taking medium- to high-dose ICS-LABA predicts better asthma 

response to all current biologics, compared with lower eosinophil count

▪ High FeNO predicts better asthma response to add-on dupilumab, omalizumab and tezepelumab than 

a lower FeNO

▪ Efficacy of anti-IL5/5R (mepolizumab, reslizumab, benralizumab) is independent of FeNO levels

▪ Patients with severe asthma treated with dupilumab or tezepelumab have the greatest clinical response 

if both blood eosinophils and FeNO (pre-biologic) are high, compared with lower levels

Clinical utility of Type 2 biomarkers in adults/adolescents with asthma 
(continued)

GINA 2025, Table A2

FeNO: fractional exhaled nitric oxide; ICS: inhaled corticosteroids; IL: interleukin; LABA: long-acting beta2-agonist; OCS: oral corticosteroids; SABA: short-acting beta2-agonist
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FeNO: fractional exhaled nitric oxide; ICS: inhaled corticosteroids; PEF: peak expiratory flow
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