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What is severe asthma? 



Review of the Terminology – GINA 

Uncontrolled Asthma 

Difficult-to-treat Asthma 

Severe Asthma 

• Frequent asthma symptoms and/or flare-ups (exacerbations) 

• Many of these patients may potentially have mild asthma, 

i.e. their asthma could be well-controlled with low dose ICS, 

if taken regularly 

• Asthma uncontrolled despite prescribing high dose 

preventer treatment (not “difficult patients”!) 
• Contributory factors may include incorrect diagnosis, 

incorrect inhaler technique, poor adherence, comorbidities 

• Asthma that is uncontrolled despite adherence to maximal 

optimised therapy and treatment of contributory factors, or 

that worsens when high dose treatment is decreased 



Introduction – severe asthma 

• Severe asthma is a retrospective label 

 

• Severe asthma is uncontrolled despite adherence to optimized high 
dose ICS-LABA with treatment of contributory factors 

 

• Patients with severe asthma experience a heavy burden of symptoms, 
exacerbations and medication side effects 

 

• Patients with severe asthma have high healthcare utilization costs 
related to medication, physician visits and hospitalizations 

 

 



What proportion of adult asthma is severe 
asthma? 



• Consecutive patients with difficult asthma were assessed for eligibility for novel therapies 

 

• Medication adherence, defined as taking >75% of prescribed doses, was assessed by 

Electronic Monitoring Devices (EMD) over an 8-week period 

 

• Nonadherence was confirmed in 20 out of 45 (44.4%) patients 

 

• Among those eligible for novel therapies, with confirmed nonadherence in 16 out of 

32 (50%) patients with EMD data 



Addressing suboptimal adherence 

• 88% patients admitted to nonadherence after initial denial 

• 35% patients filled fewer than 50% of their ICS prescriptions 

• 21% patients filled more than 100% of their ICS prescriptions 

• 24% of asthma exacerbations are attributable to nonadherence to ICS 

• Adherence > 75% is associated with reduced risk of exacerbations compared to 

adherence < 25% (HR = 0.61; 95% CI = 0.41 – 0.90) 

Ask about adherence at each visit, be empathetic 



Incorrect inhaler technique 

• 28 – 68% of patients do not use their MDI’s or DPI’s correctly 

• 39 – 67% of nurses, doctors, and respiratory therapists are unable to perform or demonstrate inhaler 

technique 

• 5 to 7 billion dollars are wasted every year due to improper inhaler use 

• Improper technique leads to poor control and increases risk of exacerbation and adverse effects 

• Checking and correcting inhaler technique takes 2 – 3 minutes 

• Trained pharmacists and nurses can provide highly effective inhaler technique training 

• Effectiveness of intervention wanes with time elapsed since intervention  

 
Assess inhaler technique at each visit 



A General Approach  

1. Does the patient truly have 
severe asthma? 

2. Is the patient a candidate for 
biologic therapy? 

3. Which is the most appropriate 
biologic therapy? 

4. How to follow-up a patient on 
biologic therapy? 



Newer Therapeutic Modalities for 
Severe Asthma:  
• Biologics 

• Bronchial Thermoplasty 
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Anti-IL-4Rα: 

Dupilumab 

Eosinophils 

Mepolizumab and reslizumab are anti-IL-5 agents that mitigate IL-5 effects resulting in  

lower peripheral eosinophil counts and fewer tissue eosinophils5 
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Anti-IL-4Rα: 

Dupilumab 

Blocking IL-4Rα with dupilumab inhibits IL-4 and IL-13 cytokine-induced inflammatory responses, 

including the release of proinflammatory cytokines, chemokines, nitric oxide, and IgE4 
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Anti-IL-5Rα: 

Benralizumab 

Benralizumab binds to the IL-5Rα on eosinophils targeting them for depletion by ADCC-mediated apoptosis6,7 
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Omalizumab binds to IgE reducing the amount of free IgE that is available to trigger the allergic cascade 
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Biologic therapies target key pathways in the pathogenesis of allergic 

and non-allergic asthma 



• Objective: To assess the effects of omalizumab versus placebo 
or conventional therapy for asthma in adults and children.  

 

• 25 randomised, placebo-controlled clinical trials involving 6382 
people with  mainly moderate to severe Asthma were studied. 
Treatment duration ranged between 8 and 60 weeks 

Cochrane Database of Systematic Reviews 2014, Issue 1. Art. No.: CD003559. 



 



IL-51 

Major cytokine responsible  

for eosinophil:  

 Recruitment 

 Maturation 

 Activation 

 Survival 

Mepolizumab targets IL-5 

Mepolizumab2 

 First humanised mAb that targets IL-5 

1. Garcia G, Taille C et al. Anti-interleukin-5 therapy in severe asthma  Eur Resp Rev 2013 

 

2. Nucala – Swiss Prescribing Information www.swissmedicinfo.ch,  



MEPOLIZUMAB : PHASE IIB/III CLINICAL STUDIES 

  

16 

DREAM 
(Pavord ID et al 2012) 

Dose-Ranging Efficacy 

And safety with  

Mepolizumab 

 

MENSA 
(Ortega HG et al 2014) 

MEpolizumab as adjunctive  

therapy iN Patients with  

Severe Asthma 

 

SIRIUS 
(Bel EH et al 2014) 

The SteroId ReductIon with 

mepolizUmab Study 
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FREQUENCY OF CLINICALLY SIGNIFICANT EXACERBATIONS 

DREAM: primary efficacy endpoint 
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Pavord ID et al. Lancet. 2012;380:651–659. 

Primary endpoint 
Rate of clinically significant 

exacerbations per year 
 

• Placebo: 2.40 

• 250mg: 1.46  

(39% reduction, p<0.001) 

• 75 mg: 1.24  

(48% reduction, p<0.001) 

• 750 mg: 1.15  

(52% reduction, p<0.001) 

~ 50% 

reduction 

Mepolizumab is approved for subcutaneous administration only 



RATE OF CLINICALLY SIGNIFICANT EXACERBATIONS 
MENSA: PRIMARY EFFICACY ENDPOINT 

Ortega HG, et al. N Engl J Med. 2014;371:1198-1207 Mepolizumab is approved for subcutaneous administration only 

~ 50% 

reduction 

Primary endpoint 
Rate of clinically significant 

exacerbations per year 
 

• Placebo: 1.74 

• 75 mg IV: 0.93  

(47% reduction, p<0.001) 

• 100 mg SC: 0.83  

(53% reduction, p<0.001) 



DREAM and MENSA Modelling Analysis 

 

Ortega et al. Lancet Respir Med 2016  
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THE SIRIUS STUDY 

• Double-blind, multicentre placebo 

controlled study (n-135) 

 Atleast 6 month history of OCS- 0-35mg/day 

 Duration- 20 weeks 

 History of > 2 exacerbations requiring systemic 

steroids 

 Eosinophilic inflammation- Blood eosinophil ≥ 150/µL,  

• Mepolizumab dose- 100mg sc 

• Outcome- Reduction in GC dose, rate of 

exacerbations, safety 

 

 

 

Bel et al. Oral glucocorticoid-sparing effect of mepolizumab in eosinophilic asthma N Engl J Med. 2014;371(13):1189-1197.  
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Conclusion: 2.39 times higher odds of achieving a reduction in OCS dose in patients receiving 

Mepolizumab versus placebo      



Reslizumab 

• US FDA approval in 2016 

 

• Labelled indications: 

• Add-on maintenance treatment of 
patients with severe asthma aged 18 
years and older, and with an Eosinophilic 
phenotype 

 

• Intravenous infusion- 3mg/kg once every 
4 weeks given over 20-50 minutes 

 



• 2 Double-blind, multicentre, parallel group 

placebo controlled study (n-953) 

 12-75 yr, poorly controlled asthma on medium-high 

ICS 

 Duration- 1 year 

 History of > 1 exacerbations requiring systemic 

steroids 

 Eosinophilic inflammation- Blood eosinophil ≥ 400/µL,  

• IV Reslizumab (3mg/kg) every 4 weeks 

• Outcome- Annual frequency of clinical 

asthma exacerbations 

 

 

Conclusion:  Reslizumab group had higher probability of not 

having exacerbations in both studies compared with placebo.  

Study 1- 61% v/s 44%, Study 2- 73% v/s 52%. 
 

FEV1 improvement by week 4 and maintained till end of study 



Benralizumab 

• FDA approved - 2017 

• Labelled indications: 

• Add-on maintenance treatment of patients 
with severe asthma aged 12 years and older, 
and with an eosinophilic phenotype 

 

• Dose: 30 mg every 4 weeks for the first 3 
doses followed by 30 mg every 8 weeks 

 

 



Important studies 

• SIROCCO study- RCT 2016  

• CALIMA study- RCT 2016 

• BORA study- RCT  2018 

• ANDHI Study- RCT 2021 



SIROCCO CALIMA 

• Double-blind, multicentre, RCT (n-1205) 

 12-75 yr, poorly controlled asthma on high ICS-LABA 

 Duration- 48 weeks 

 History of > 2 exacerbations requiring systemic steroids 

 Eosinophilic inflammation- Blood eosinophil ≥ 300/µL,  

• Benralizumab 3omg every 4 wks, 8 wks (1st 
3 doses 4 weekly) 

• Outcome- Annual exacerbation rate, FEV1 
change 

• Results:  

• Both groups reduced AER- 0.55 & 0.49 for 4 
wkly and 8 wkly regimen. 

• Both groups improved FEV1-106ml & 159ml  
for 4 wkly and 8 wkly regimen. 

 

• Double-blind, multicentre, RCT (n-1306) 

 12-75 yr, poorly controlled asthma on med- high ICS-
LABA 

 Duration- 56 weeks 

 History of > 2 exacerbations requiring systemic 
steroids 

 2 groups: Blood eosinophil ≥ 300/µL,  <300/µL 

• Benralizumab 3omg every 4 wks, 8 wks (1st 
3 doses 4 weekly) 

• Outcome- Annual exacerbation rate, FEV1 
change in both groups 

• Results:  
• Both groups reduced AER- 0.60 & 0.66 for 4 

wkly and 8 wkly regimen. 

• Both groups improved in 4 wkly and 8 wkly 
regimen. 

 

Conclusion: Benralizumab leads to an improvement in lung function and reduce 

asthma exacerbations in people with severe eosinophilic asthma. 



• RCT (n= 220) 

• Duration: 28 weeks 

• Benralizumab- 30 mg sc q4 wk or 
q8 wk (1st 3 doses q4 week) v/s 
placebo 

• Outcome: Percentage change in 
the oral glucocorticoid dose from 
baseline to week 28 

Conclusion: Benralizumab showed significant, 

clinically relevant benefits, as compared with 

placebo, on oral glucocorticoid use and 

exacerbation rates 

 



Dupilumab 

• US FDA approval 2017 

• Interleukin-4 receptor alpha antagonist- inhibits action of 
IL-4 & IL-3 

• Labelled Indications:  

• As an add-on maintenance treatment in patients with 
moderate-to-severe asthma aged 12 years and older with 
an eosinophilic phenotype or with oral corticosteroid 
dependent asthma 

• Atopic dermatitis 

• Chronic Rhino sinusitis with nasal polyposis 

 

• Initial dose of 600 mg (two 300 mg sc) followed by 300 mg 
given every 2 weekly (Q2W) 

 



• Double-blind, multicentre, RCT (n-1264) 

 12-75 yr, poorly controlled asthma on high ICS-LABA 

 Duration- 52 weeks 

 History of > 1 exacerbations requiring systemic steroids 

• Dupilumab: 200mg v/s 300mg every 2 wks 

• Outcome- Annual exacerbation rate, FEV1 

change 

• Results:  

• Adjusted AER reduced 47.7 v/s 46% 

• Severe AER lower in 300mg- 65.8% v/s 47.7% 

 

 

Dupilumab, 300 mg every2wk 

Dupilumab, 200 mg every2wk 

Conclusion: Dupilumab is associated with better lung 

function and asthma control.  Greater benefits in 

patients with higher baseline levels of eosinophils.  

 

 

Liberty Asthma Quest Trial 



Anti IL-13 Biologics 

The following therapeutic antibodies targeting IL-13 have been studied 

1.  Thomson NC, et al. Biologics: Targets and Therapy 2012;6:329‒335;  
2.  Piper E, et al. Eur Respir J 2013;41:330‒338. 

Lebrikizumab Tralokinumab 

Roche/Genentech AZ/MedImmune 

Anti-IL-13 mAb Anti-IL-13 mAb 

Humanised IgG4 Fully human IgG4 

37.5mg or 125mg sc every 4 weeks 300mg sc every 2 weeks 

LAVOLTA 1 & 2 study STRATOS 1 & 2 



Anti-epithelial cytokine antibodies 

Tezepelumab Itepekimab Astegolimab 

Anti-TSLP mAb Anti-IL 33 mAb Anti- IL 33 receptor inhibitor  

Human IgG2 Fully human IgG4 Human IgG2 mAb 

210mg sc every 4 weeks 300mg sc every 2 weeks 70mg/ 490mg every 4 weeks 

 

NAVIGATOR Study 

 

SOURCE Study 

 

DESTINATION Study 

 

Phase 2 RCT ZENYATTA Study 



Tezepelumab 

• US-FDA approved - 2021 

• Labelled indications: 

• Add-on maintenance treatment of patients 
with Severe asthma aged 12 years and older 

 

• Dose: 210 mg sc q4 weeks 



TSLP Drives Allergic and Eosinophilic Inflammation and T2-
independent Effects from the Top of the Cascade 

32 

  

AHR = airway hyperresponsiveness; FeNO = Fractional Exhaled Nitric Oxide; IgE = Immunoglobulin E; IL = Interleukin; T2 = Type 2; TSLP = Thymic Stromal Lymphopoietin 

Figure adapted from Porsbjerg CM et al. Eur Respir J. 2020;56:2000260, Ishmael FT. J Am Osteopath Assoc. 2011;111(suppl 7):S11–S17, and Gauvreau GM et al. Expert Opin Ther Targets  

2020;24:777–792, which was based on Brusselle G, Bracke K. Ann Am Thorac Soc. 2014;11(suppl 5):S322–S328, Brusselle G et al. Nat Med. 2013;19:977–979, and  

Lambrecht BN, Hammad H. Nat Immunol. 2015;16:45–56 

1. Gauvreau GM et al. Expert Opin Ther Targets. 2020;24:777–792; 2. Porsbjerg CM et al. Eur Respir J. 2020;56:2000260; 3. Roan F et al. J Clin Invest. 2019;129:1441–1451;  

4. Bartemes KR, Kita H. Clin Immunol. 2012;143:222–235; 5. Soumelis V et al. Nat Immunol. 2002;3:673–680; 6. West EE et al. Drug Discov Today Dis Mech. 

2012;9:10.1016/j.ddmec.2012.09.003; 7. Kaur D et al. Chest. 2012;142:76–85; 8. Allakhverdi Z et al. J Exp Med. 2007;204:253–258; 9. Watanabe N et al.  

Nat Immunol. 2004;5:426–434; 10. Ito T et al. J Exp Med. 2005;202:1213–1223; 11. Ishmael FT. J Am Osteopath Assoc. 2011;111(suppl 7):S11–S17;  

12. Comeau MR, Zeigler SF. Mucosal Immunol. 2010;3:138–147; 13. Allakhverdi Z et al. J Allergy Clin Immunol. 2009;123:958–960; 14. Robinson DS. J Allergy Clin Immunol. 2004;114:58–65 
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Tezepelumab Represents a New Class of Biologic, Targeting TSLP and 
Blocking Inflammation from the Top of the Cascade 

33 

aThe UPSTREAM study used a tezepelumab dose of 700 mg every 4 weeks for 3 months4  

AHR = airway hyperresponsiveness; FeNO = Fractional Exhaled Nitric Oxide; IgE = Immunoglobulin E; IgG = Immunoglobulin G; IL = Interleukin; T2 = Type 2;  

TSLP = Thymic Stromal Lymphopoietin 

Figure adapted from Porsbjerg CM et al. Eur Respir J. 2020;56:2000260, Ishmael FT. J Am Osteopath Assoc. 2011;111(suppl 7):S11–S17, and Gauvreau GM et al. Expert Opin Ther Targets  

2020;24:777–792, which was based on Brusselle G, Bracke K. Ann Am Thorac Soc. 2014;11(suppl 5):S322–S328, Brusselle G et al. Nat Med. 2013;19:977–979, and  

Lambrecht BN, Hammad H. Nat Immunol. 2015;16:45–56 

1. Menzies-Gow A et al. Respir Res. 2020;21:268; 2. Gauvreau GM et al. N Engl J Med. 2014;370:2102–2110; 3. Diver S et al. Lancet Respir Med.  

2021;doi 10.1016/S2213-2600(21)00226-5: Jul 9 [Epub ahead of print]; 4. Sverrild A et al. Eur Respir J. 2021;doi 10.1183/13993003.01296-2021: May 28 [Epub ahead of print];  

5. Menzies-Gow A et al. N Engl J Med. 2021;384:1800–1809; 6. Corren J et al. N Engl J Med. 2017;377:936–946; 7. Porsbjerg CM et al. Eur Respir J. 2020;56:2000260;  

8. Gauvreau GM et al. Expert Opin Ther Targets 2020;24:777–792 

Tezepelumab 

TSLP 

Tezepelumab bound to TSLP 

Tezepelumab is a 

human monoclonal 

antibody (IgG2λ) that 
binds to TSLP, 

specifically blocking it 

from interacting with its 

receptor1 
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Evidence from the PATHFINDER Clinical Program Supports the Efficacy, 
Safety, and Mechanism of Tezepelumab 

aIntention-to-treat population1–5 

OCS = Oral Corticosteroids; Q2W = Every 2 Weeks; Q4W = Every 4 Weeks 

1. Corren J et al. N Engl J Med. 2017;377:936–946; 2. Menzies-Gow A et al. N Engl J Med. 2021;384:1800–1809; 3. Wechsler M et al. Presented at: 

ATS International Conference; May 14–19, 2021; 4. Wechsler ME et al. Presented at: ATS International Conference; May 14–19, 2021;  

5. Diver S et al. Lancet Respir Med. 2021;doi 10.1016/S2213-2600(21)00226-5: Jul 9 [Epub ahead of print] 

 

 

Phase IIb 

 

Efficacy and safety of 

tezepelumab in adults 

with severe, uncontrolled 

asthma 

 

 
N=550a 

 

Age range = 18–75 

 

Tezepelumab dose:  

70 mg Q4W;  

210 mg Q4W;  

280 mg Q2W 

 

 

Phase III 

 

Efficacy and safety of 

tezepelumab in adults and 

adolescents with severe, 

uncontrolled asthma 

 

 
N=1061a 

 

Age range = 12–80  

 
Tezepelumab dose:  

210 mg Q4W 

 

 

 

 

Phase III 

 

Efficacy and safety of 

tezepelumab in reducing 

oral corticosteroid use in 

adults with  

OCS-dependent asthma 

 
N=150a 

 

Age range = 18–80 

 

Tezepelumab dose:  

210 mg Q4W 

 

  

 

 

 

Phase II 

 
Effect of tezepelumab on 

airway inflammatory cells, 

remodelling, and 

hyperresponsiveness in 

patients with moderate-to-

severe uncontrolled asthma 

 
N=116a 

 

Age range = 18–75 

 

Tezepelumab dose:  

210 mg Q4W 

  

 

NAVIGATOR2 CASCADE5 SOURCE3,4 PATHWAY1 



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

• Severe uncontrolled asthma patients, Duration: 52 wks 

• Tezepelumab dose- 70mg (n=138), 210mg (n=137), 280 (n=137) sc q4 weekly  

• Outcomes: Asthma exacerbation rates & FEV1 change at 52 weeks 

• Results: 

• Exacerbation rates lower in all groups- 62%, 71% and 66%. 

• FEV1 higher in all groups- 120ml, 130ml, 150ml. 

Pathway trial 

Conclusion: Patients with severe, uncontrolled asthma who received 

Tezepelumab had lower rates of exacerbations and better lung function 

independent of blood eosinophil counts. 



Navigator trial 

• Phase 3, multicenter, randomized, double-
blind, placebo-controlled trial.  

• 12 to 80 years sever uncontrolled asthma 
patients, Duration: 52 wks 

• Tezepelumab 210mg sc q4 weekly  

• Outcomes:  

• AER with blood eosinophil counts of less than 
300 cells/microliter. 

• Secondary end points included the forced 
expiratory volume in 1 second (FEV1) and scores 
on the Asthma Control Questionnaire–6  

Conclusion: Patients with severe, uncontrolled asthma who received 

Tezepelumab had fewer exacerbations and better lung function, asthma 

control, and health-related quality of life than those who received placebo. 



Available biologics for Severe Asthma 

Nucala PI 2018, Xolair PI 2018, Fasenra PI 2021,  

Drug Indication Dose Frequency 

Omalizumab 

Moderate–severe persistent asthma 

uncontrolled by ICS in age >12 years; positive 

for perennial aeroallergens  

75-375 mg, SC, 

(dose is weight and S Ig E 

dependent) 

 2/ 4 weekly 

Mepolizumab 

Add-on maintenance for severe asthma (SA) 

in ages >18 years with eosinophilic 

phenotype 

100mg, SC 4 weekly 

Benralizumab 

Add-on maintenance for SA in  >18 years with 

eosinophilic phenotype 

30mg, SC First 3 dose 4 

weekly, then 8  

weekly 

Dupilumab 

Add-on maintenance for SA > 12 years with 

type 2 inflammation characterised by 

raised blood eosinophils and/or raised 

FeNO 

 Not yet approved in 

India 

Tezepelumab  

TSLP blocker, for add-on maintenance of 

adult and pediatric patients aged 12 years 

and older with severe asthma 

 Not yet approved in 

India 
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Consider Age, 

Eosinophil count 

and IgE levels 

Other anti-Th2: 

• Anti IL5 receptor alpha 

• Anti IL4 receptor alpha 

Which is the most appropriate biologic therapy? 

No head-to-head 

trials for biologic 

agents 



Conclusions 

• The newer biologics open an avenue for the treatment of severe asthma 

• Ensuring accurate diagnosis of severe asthma, adherence to standard 
therapy, and optimization of comorbid conditions is a pre-requisite before 
considering biologic therapy 

• Phenotypic evaluation helps guide selection of appropriate biologic agent 

• Dupilumab and Tezepelumab are newer additions to the arsenal of biologic 
therapies. They can be also used in selected patients without Th2 
inflammation. 

• Close monitoring of patients on therapy is essential 


