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Risk Factors

Treatment of Severe Asthma

Pharmacologuc Management

Traffic-related air pollution exposure is associated with 

allergic sensitization, asthma, and poor lung function in 

middle age.

Bowatte G, et al. J Allergy Clin Immunol 2017;139:122-9

Asthma in Special Populations



Environmental Risk Factors

• Tasmanian Longitudinal Health Study (TAHS) in 1968 

– 8,583 children aged 7 years 

– 1,405 attended laboratory study

• To quantify the association between TRAP exposure and 

allergic sensitization, asthma, and lung function 

• To determine whether these associations are modified by variants in 
Glutathione S-Transferase genes (GSTs).

Bowatte G, et al. J Allergy Clin Immunol 2017;139:122-9



Annual NO2 Exposure and Proximity to Major Roads

Annual NO2 exposure

Living <200 m from a major road



GSTT1 Interactions for Outcomes

• TRAP exposure is associated with increased risk of

allergic sensitization, asthma, and lower levels of lung function.

• Carriers of GSTT1 null may be at a greater risk for these outcomes.
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ICS in Early Mild Asthma

• Conventionally, ICS treatment is recommended for patients with 
symptoms on more than 2 days per week.

• To assess the validity of the symptom-based cutoff for starting ICS 

• Post-hoc analysis of the 3 year START study

• 7,138 patients with mild asthma diagnosed within the previous 2 years 
and no previous regular ICS 

Reddel HK, et al. Lancet 2017;389:357-66



Time to first severe event (SARE)

HR 0.54 HR 0.60 HR 0.57

Ratio for severe exacerbations



Pre-bronchodilator lung function

Symptom-free days



Conclusion

• In mild asthma, ICS reduces serious asthma-related events, 
even in patients with infrequent symptoms.

• Further studies

– RCTs comparing the effect of ICS and as-needed SABA alone

– Alternative strategy: as-needed ICS intake driven by 
concomitant β2-agonist

GINA 2018



LAMA as Add-on Therapy to ICS

• 58 citations included 15 unique RCTs and 7,122 participants

• Earliest data through November 28, 2017

Sobieraj DM, et al. JAMA 2018, in press

 LAMA+ICS vs placebo+ICS

 LAMA+ICS vs LABA+ICS

 LAMA+ICS/LABA vs ICS/LABA



Exacerbations Requiring Systemic Steroid

0.67(0.48-0.92)



Single Maintenance and Reliever Therapy

• 42 citations included 16 unique RCTs and 22,748 participants

• Single maintenance and reliever therapy (SMART) vs 

ICS with or without a LABA used as controller therapy and

SABA as reliever therapy

Sobieraj DM, et al. JAMA 2018, in press



Exacerbations Requiring Steroid, Hospitalization, or ER visits

0.68(0.58-0.80)

0.77(0.60-0.98)



GINA 2018

PREFERRED 

CONTROLLER 

CHOICE

Other 

controller 

options

RELIEVER

STEP 1 STEP 2
STEP 3

STEP 4

STEP 5

Low dose ICS

Consider low 

dose ICS 
Leukotriene receptor antagonists (LTRA)

Low dose theophylline*

Med/high dose ICS

Low dose ICS+LTRA

(or + theoph*)

As-needed short-acting beta2-agonist (SABA) As-needed SABA or 
low dose ICS/formoterol#

Low dose 

ICS/LABA**

Med/high 

ICS/LABA

Add tiotropium*

High dose ICS 

+ LTRA 

(or + theoph*)

Add low 
dose OCS

Refer for 
add-on 

treatment 
e.g. 

tiotropium,*

anti-IgE, 
anti-IL5*

*Not for children <12 years

**For children 6-11 years, the preferred Step 3 treatment is medium dose ICS

#Low dose ICS/formoterol is the reliever medication for patients prescribed low dose ICS/ formoterol maintenance and reliever therapy

 Tiotropium by mist inhaler is an add-on treatment for patients ≥12 years with a history of exacerbations

ICS ICS/LAMA

SMART



ICS/LABA in a Real World Setting

• Open-label, randomized, controlled trial at general practice clinics

• Two arm effectiveness trial (4,233 patients)

– Once-daily combination of fluticasone furoate with vilanterol

– Optimised usual care

• Primary endpoint
– the percentage of patients who achieved an ACT score of 20 or 

greater or an increase in ACT score from baseline of 3 or greater 

at 24 weeks (termed responders)
Woodcock A, et al. Lancet 2017;390:2247-55



Primary Outcome: ACT Responders

All patients ICS as usual care

ICS+LABA as usual care

At week 24
• FF/Vilanterol: 71%
• Usual care    : 56%
OR: 2.00 (95% CI 1.70-2.34; p<0.001)



Other Outcomes

Time to first exacerbation



Risk Factors

Pharmacologic Management

Treatment of Severe Asthma

Biologic Therapies

Macrolide Treatment

Asthma in Special Populations



Biologic Therapies for Severe Asthma

Peters SP, et al. J Allergy Clin Immunol Pract 2017;5:S15-24



Glucocorticoid Sparing of Benralizumab

Nair P, et al. N Engl J Med 2017;376:2448-58

• Mepolizumab & reslizumab
– Monoclonal Ab against IL-5

– add-on therapies to treat asthma exacerbations and control 
symptoms in severe asthma  

• Mepolizumab: glucocorticoid-sparing effect 
Bel EH, et al. N Engl J Med 2014;371:1189-97

• Benralizumab
– a monoclonal Ab specific for the alpha subunit of the IL-5 receptor



Benralizumab in Severe Asthma

FitzGerald JM, et al. Lancet 2016;388:2128-41

Bleecker ER, et al. Lancet 2016;388:2115-27



ZONDA Clinical Trial

• ZONDA trial
– A randomized, double-blind, parallel-group, placebo-controlled 

trial

– 369 patients :receiving oral glucocorticoid (OGC) therapy for at 
least 6 continuous months

– Primary end point: the percentage change in  the oral 
glucocorticoid dose from baseline to week 28

Benralizumab (4wk)

Benralizumab (8wk)

Placebo



Change in OGC Dose

• The Odds of percentage reduction in the OCG dose
– 4.09 (every 4 wk) & 4.12 (every 8 wk)



Time to First Exacerbation

Time to first exacerbation

Annual asthma exacerbation

Benralizumab every 4 wk Benralizumab every 8 wk

Marginal rate 0.83 vs 1.83 0.54 vs 1.83

Rate ratio 0.45 (P=0.003) 0.30 (P<0.001)

Hazard ratio

0.39 (4 wk)

0.32 (8 wk)



Predictors of Benralizumab Response

FitzGerald JM, et al. Lancet Respir Med 2018;6:51-64

• 2,295 patients with severe, uncontrolled asthma

• Primary endpoint: annual exacerbation rate





Tezepelumab in Uncontrolled Asthma

• Tezepelumab (AMG 157)
– a human monoclonal Ab specific for TSLP

– A proof-of-concept study in mild atopic asthma (31 patients, 12 wks) 

: reduction of allergen-induced bronchoconstriction and 

type 2 inflammation 
Gauvreau GM, et al. N Engl J Med 2014;370:2102-10

• Phase 2, randomized, double-blind, placebo-controlled trial

– Uncontrolled asthma  treated with LABA+ICS

– Subcutaneous tezepelumab over a 52-weeks treatment period

– Primary endpoint: annualized rate of asthma exacerbations

Corren J, et al. N Engl J Med 2017;377:936-46



Rate of Asthma Exacerbations and FEV1 Change



Rate of Asthma Exacerbations

Subpopulation analysis



KIT Inhibition in Severe Asthma

Nair P, et al. N Engl J 

Med 2017;376:2448-58

• Imatinib
– Inhibits the tyrosin kinase activity of KIT

– reduces BM mast cell numbers and serum tryptase levels

• Randomized, double-blind, placebo-controlled, 24-week trial

62 patients
with poorly 
controlled severe 
asthma



Change in Airway Hyperresponsiveness

Methacholine reactivity Tryptase in serum

Im: 1.73±0.60
Pl : 1.07±0.60

(p=0.048)

Im: 0.56±1.39
Pl : 2.02±2.32

(p=0.02)





Azithromycin in Uncontrolled Asthma

• A randomized, double-blind, placebo controlled paralleled 
group trial

• 420 patients with symptomatic asthma despite current use of 
ICS and LABA

• Azithromycin 500 mg three times per week for 48 weeks

• Primary endpoint
– rate of total asthma exacerbations over 48 weeks

– asthma quality of life

Gibson PG, et al. Lancet 2017;390:659-68



Asthma Exacerbations During 48 Weeks of Treatment

1.86 (Placebo)
1.07 (Azithro)

At least one exacerbation

• Placebo: 61%
• Azithromycin: 44%

(p<0.001)

Time to exacerbation

• Hazard ratio (95% CI)
=0.65 (0.50-0.85)

(p=0.001)

Rate ratio: 0.59 (0.47-0.74)
p<0.001



Subgroup Analysis

Effect of add-on azithromycin treatment on asthma exacerbations



Effect of Treatment on Outcomes

Azithromycin might be a useful add-on therapy in asthma.



AZISAST
Thorax 2013;68:322-29

AMAZES
Lancet 2017;390:659-68

Patient (N) 109 420

Duration 26 weeks 48 weeks

Azithromycin 250mg three times a week 500mg three times a week



Risk Factors

Pharmacologic Management

Excess gestational weight gain in first trimester is a risk 

factor for exacerbation  of asthma during pregnancy: A 

prospective study of 1283 pregnancies 

Ali Z, et al. J Allergy Clin Immunol 2018;141:761-7

Asthma in Special Populations

Treatment of Severe Asthma



Exacerbation During Pregnancy

Ali Z, et al. J Allergy Clin Immunol 2018;141:761-7

• Since 2007, all pregnant women referred to give birth at Hvidovre 
Hospital, Denmark, have been offered participation in the prospective 
Management of Asthma during Pregnancy (MAP) program.

• Over an 8-year period, a total of 1283 pregnancies in 1208 women 

• To identify pregnancy-related risk factors for acute exacerbations of 
asthma during pregnancy



Risk Factor for Exacerbation



Cutoff of GWG in the 1st trimester of pregnancy



Traffic-related air pollution exposures confer an increased risk of 
allergic sensitization, asthma, and lower levels of lung function. 

In mild asthma, ICS reduces serious asthma-related events, even in 
patients with infrequent symptoms.

LAMA as add-on therapy to ICS is associated with a lower risk of 
asthma exacerbations.

The use of SMART is associated with a lower risk of asthma 
exacerbations.

Benralizumab reduces the oral glucocorticoid dose.

Tezepelumab (anti-TSLP) results in a  lower rate of exacerbations.

Imatinib decreases AHR and tryptase release.

Azithromycin as add-on therapy decreases the exacerbation frequency.

Excessive GWG in the first trimester is a risk factor for asthma 
exacerbation during pregnancy.

SUMMARY



Thank You for Your Attention


