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Controversy: ICS/formoterol rescue

GINA 2021:
• Strongly prefer prn 

ICS-formoterol for 
rescue

• “mild intermittent” 
definition is 
removed, asthma 
is persistent 
(mild-mod-severe)

• Further definition 
planned 2021

EPR4:
• Strong 

recommendatio
n for 
ICS/formoterol 
rescue steps 3+

GINA 2021
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International perspective (GINA)
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Novel START, PRACTICAL



GINA 2021



Meta-analysis of 4 RCTs: Crossingham, Cochrane 2021

PRACTICAL
Lancet 2019

SYGMA1
NEJM 2018

SYGMA2
NEJM 2018

Novel START
NEJM 2019

Key studies of SMART approach



EPR4, GINA, FDA and insurance in the US

O'Byrne, NEJM, 2018

• Controller inhalers are expensive

• Most patients can’t afford out-of-pocket cost of inhalers for off-label 
use

• prn ICS/formoterol is off-label

• Most patients are covered by insurance for one ICS/LABA inhaler per 
month



Outline

• What is asthma
• Defining asthma
• Diagnosing asthma 
• Staging asthma

• How is asthma managed
• Baseline asthma (EPR3 v EPR4)

1. Measures of asthma assessment and monitoring
2. Education
3. Control of environmental triggers and comorbidities that affect asthma
4. Medications

• Acute exacerbations

• How is severe or refractory asthma managed
• What is an asthma endotype?
• What do I do with these abnormal labs in my severe asthma patient?



Acute exacerbations

Per GINA 2019 guidelines, can quadruple ICS dose (including ICS/formoterol up 
to 72mcg/24h) or treat with OCS (40-50 mg) for 5-7 days.



GINA 2019



Acute exacerbations

• EPR4: 
• for patients 12yo and up likely to be adherent to ICS therapy, conditional 

recommendation against temporarily increasing ICS for increased asthma symptoms
• “increasing” = doubling, quadrupling or quintupling the ICS dose

• Did not reduce asthma exacerbations or hospitalizations

• Potential benefit for quadrupling ICS if 16 yo or up and not adherent to ICS

• SMART therapy (see above)
• Systemic steroids for severe exacerbations

• GINA 2021
• SMART therapy (see comments re: FDA and prn formoterol/ICS in US)
• Prednisone 40-50 mg x 5-7 days preferred if OCS is needed



Future strategies for rescue regimens

Phase 3 RCT (PICORI)
PRACTAL
NEJM 2/26/22

Phase 2 trial

NEJM 6/02/22

FDA has not specifically approved addition of prn ICS to prn SABA



Outline

• What is asthma
• Defining asthma
• Diagnosing asthma 
• Staging asthma

• How is asthma managed
• Baseline asthma (EPR3 v EPR4)

1. Measures of asthma assessment and monitoring
2. Education
3. Control of environmental triggers and comorbidities that affect asthma
4. Medications

• Acute exacerbations

• How is severe or refractory asthma managed 
• What is an asthma endotype?
• What do I do with these abnormal labs in my severe asthma patient?
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Severe asthma definition: risk + control

Chung et al. ATS/ERS statement severe asthma, 2013



What we think is happening vs. what we can 
measure in clinic

Blood eos > 150
or
FeNO > 25
or
+ Allergen sensitization

Blood eos < 150
and
FeNO < 25
and
- Allergen sensitization

W. Busse Allergology International 2019



Severe asthma: it’s all about the endotype

• T
H
2hi or T

H
2lo

• Peripheral eosinophils #
• Sputum eos # (use for clinical research but not available for routine clinical care)

• Serum IgE
• Aeroallergen specific IgE
• Fractional exhaled nitric oxide (FENO)
• Candidacy for biologics? 

• Biologics are not addressed in EPR4, they are addressed in GINA

• Additional descriptors we note and address (but do not contribute to defining endotype):
• Age of onset (childhood, adult, elderly)
• Triggers (viral URI, allergens, alcohol)
• NSAID-triggered acute bronchospasm or sinusitis
• Obesity
• Chronic rhinitis/rhinosinusitis/nasal polyposis
• Fixed airway obstruction
• Bronchiectasis
• VCD
• A1AT
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Asthma and eosinophilia

• Eosinophil # > 1500 (current or historic)
• Confirmed present over at least 30 days?

• No
• monitor, remember this when making selections on biologics
• Serum IgE: screen for ABPA
• Screen for parasitic infections (Strongyloides, Toxocara IgG serologies)

• Yes: Hypereosinophilic syndrome
• Screen for parasitic infections (Strongyloides, Toxocara IgG serologies)
• Urgently need to determine if malignancy is present

• ↑B12 or ↑ tryptase or peripheral smear with dysmorphic eos: oncologist referral for bone marrow 
biopsy

• Need to determine if EGPA is present
• Asthma + sinusitis +/- other organ involvement: involve EGPA specialists early



Asthma and serum IgE
• Allergic bronchopulmonary aspergillosis (ABPA) or mycosis 

(ABPM) diagnosis

• Obligatory criteria (3/3)
• pre-existing asthma or cystic fibrosis
• Total serum IgE > 1000

• EGPA often causes serum IgE to exceed this level

• Mold allergy (skin test or Immunocap)

• Minor criteria
• Peripheral eos >500

• If peripheral eos # > 1500 then need to consider EGPA

• Aspergillus IgG > 27
• HRCT transient findings (opacities, nodules, high-attenuating 

mucus) OR bronchiectasis OR fibrosis (if longstanding ABPA)
• EGPA can also cause fleeting opacities, nodules and bronchiectasis

R. Agarwal et al. Clin. Exp. Allergy 2013

Radiologic Classification by HRCT
ABPA-S      normal HRCT
ABPA-B      bronchiectasis
ABPA-HAM   high attenuation mucus
ABPA-CPF     fibrosis, scarring, aspergilloma,

     or pleural thickening w/o HAM



Biologic agents targeting T
H
2hi asthma

• Adherant to at least ICS/LABA + LTRA and/or LAMA
• At least 2 exacerbations in past 12 months requiring systemic steroids

• Anti-IgE
• omalizumab

• Anti-IL5/5Rα (Eos >150 in last 6 months)
• mepolizumab, reslizumab, benralizumab

• Anti-IL4rα/IL13 (Eos>150 in last 6 months or FeNO > 25)
• dupilumab

• Not suggested if eos # (current or historic) > 1500/μL

• Anti-TSLP
• tezepelumab
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Omalizumab

sc q2 or 4 week

Anaphylaxis risk
- Home admin after doses 1-3 in 
clinic is FDA approved

4 month trial needed before
efficacy is assessed

also for chronic urticaria and
CRS + nasal polyps

Asthma nomogram (6yo+):
+ Perennial aeroallergen
* IgE  30 - 700 IU/mL
* weight 66 lb – 331 lb



Anti-IL5Rα
Mepolizumab (monthly sc)
Asthma 6 yo+
CRS + nasal polyposis 18yo+

Reslizumab (monthly iv)
18 yo+
Anaphylaxis risk

Also for EGPA and HES, 3x dose
EGPA 18 yo+
HES 12 yo+

monthly sc x 3mo,
then every other month
12 yo+



Anti-IL4 and IL-13 activity
sc q2 week for asthma, atopic dermatitis or CRS + nasal polyps 
sc q1 week for eosinophilic esophagitis
Hypersensitivity rxn risk (conjunctivitis/ketatitis)
recc avoid live vaccines
FDA approval 6+ yo (asthma), 6+ mo (severe atopic dermatitis), 
18yo+ (CRSwNP), 12yo+ EoE)
Monitor asthma patients for symptomatic hyperoesinophilia



Anti-TSLP activity

sc q4 week
recc avoid live vaccines
FDA approval 12+ yo

C. Pelaia et al. Int. J. Mol. Sci 2021
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Therapies for T2lo asthma

Maintenance OCS suppresses peripheral eos #s
dupilumab has FDA indication for OCS-dependent asthma

Tezepelumab approved for eos # < 150

HRCT is useful to exclude other concomitant pulmonary disease



Other management updates to be aware of: 
GOLD recommendations in COPD

© 2022 Global Initiative for Chronic Obstructive Lung Disease
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Additional reading

• GINA 2022
• Asthma and COVID
• Asthma and COVID vaccines
• Asthma and COVID and biologics (ok to continue)
• Asthma and COVID vaccines and biologics (administer different days)



Thank you for listening!


