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Xolair	
2003	

omalizumab	 Anti	IgE	 Moderate	to	severe	asthma	with	
positive	skin	test	or	in	vitro	reactivity	to	
a	perennial	aeroallergen	and	symptoms	
that	are	inadequately	controlled	with	
ics,	6+	

Nucala	
2015	

mepolizumab	 Interleukin	-5	
antagonist	

Add	on	maintenance		Severe	asthma,	
12+	eosinophilic	phenotype	&	(EGPA)	
eosinophilic	granulomatosis	with	
polyangiitis	(adults)	

Cinqair	
2016	

reslizumab	 Interleukin-5	
antagonist	

Add-on	maintenance		Severe	asthma,	
18+,	eosinophilic	phenotype	

Fasenra	
2017	

benralizumab	 IL-5	receptor	
cytolytic	

Add-on	maintenance,	severe	asthma,	
12+	eosinophilic	phenotype	

Dupixent	
2018	

dupilumab	 IL-4	receptor	
antagonist	

Add-on,	moderate	to	severe	asthma,	
eosinophilic	phenotype	or	with	oral	
corticosteroid	dependent	asthma	

	



Inflammatory, Immunologic, and Pathobiologic Features Leading to Severe Asthma. 

Israel E, Reddel HK. N Engl J Med ;377:965-976 
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Stepwise management - pharmacotherapy 

*Not for children <12 years 

**For children 6-11 years, the 

preferred Step 3 treatment is 

medium dose ICS 

#For patients prescribed 

BDP/formoterol or BUD/ 

formoterol maintenance and 

reliever therapy 

 Tiotropium by mist inhaler is 

an add-on treatment for 

patients ≥12 years with a 

history of exacerbations 

Diagnosis 

Symptom control & risk factors 
(including lung function) 

Inhaler technique & adherence 

Patient preference 

Asthma medications 

Non-pharmacological strategies 

Treat modifiable risk factors 

Symptoms 

Exacerbations 

Side-effects 

Patient satisfaction 

Lung function 

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 

PREFERRED  
CONTROLLER  

CHOICE 
 

Add tiotropium* 
Med/high dose  

ICS + LTRA  
(or + theoph*) 

Add low  
dose OCS 

Refer for 
add-on 

treatment  
e.g.  

tiotropium,* 
anti-IgE,  
anti-IL5* 

GINA 2018, Box 3-5  (2/8) (upper part) 







LM   55-year-old male, Fed Ex Driver 
  
History= life-long allergies, more severe since 
Hurricane Irene, since January 2018, admitted 
to WBMC twice and Broward Health North 
once. He estimates that he has over 16 Urgent 
care/ ER visits during this time period. 
Current Medications= Symbicort Incruse, 
SABA, Allegra and Prednisone. Each time 
Prednisone weaning takes place he ends up in 
Urgent Care/ acute care hospital. 
Exam= 6’3” and 185 pounds. wheezing. 
Cats, Dogs and birds at home 
Testing= 
Chest X ray= unremarkable 
FEV1=36% predicted 
Percutaneous Skin Tests= negative to common 
aeroallergens 
Intradermal Skin Testing= deferred 
FENO= 66 ppb (normal >25) 
Total IgE= 330 kU 
CBC= 1.030 absolute eosinophils 
ACT= 9 



Impression: 
Phenotype= eosinophilic asthma (FENO, 
absolute eosinophil count >1000) 
Endotype= allergic asthma adult ( IgE) 
  
Plan: benralizumab 30mg monthly x 3 and now 
every other month 
?omalizumab, need to intradermal skin test for 
a specific allergen and given weight and IgE 
dosed every other week. 
Outcome; 
FEV1 has doubled and ACT has doubled as 
Prednisone has been stopped. 
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• FeNO is becoming more widely available in some countries 
• All sections on FeNO have been reviewed and updated 
• Decisions about initial asthma treatment 

– GINA recommends at least low dose ICS in almost all patients with 
asthma, to reduce risk of asthma exacerbations and death 

• SABA-only treatment considered only if symptoms < twice/month,  
no night waking, and no risk factors for exacerbations  

– In non-smoking patients, FeNO >50 ppb is associated with a good 
short-term response to ICS in symptoms and lung function 

– There are no studies examining the long-term safety (i.e. for risk of 
exacerbations) of withholding ICS if initial FeNO is low 

– In patients with a diagnosis or suspected diagnosis of asthma, 
FeNO can support the decision to start ICS, but cannot safely be 
recommended for deciding against treatment with ICS 
 
 

 

Exhaled nitric oxide (FeNO) 

What’s new in GINA 2018? 



• FeNO-guided treatment 
– Updated to reflect new meta-analyses (Petsky Cochrane 2016; Petsky Cochrane 

2016) that separately analyzed studies in which the control 
algorithm was reasonably close to current clinical 
recommendations, and therefore provided a clinically relevant 
comparator 

– Children/adolescents: FENO-guided treatment was associated 
with significantly fewer exacerbations and lower exacerbation 
rate than treatment based on current guidelines 

– Adults: no significant difference in exacerbations with FENO-
guided treatment compared with treatment based on current 
guidelines 

– FeNO-guided treatment is not recommended for the general 
asthma population at present 

– Further studies are needed to identify the populations most 
likely to benefit, and the optimal frequency of monitoring 
 
 

 

Exhaled nitric oxide (FeNO) 

What’s new in GINA 2018? 
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Summary of Adverse Events. 

Ortega HG et al. N Engl J Med 2014;371:1198-1207 
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Table I 

Proposed relationship between asthma phenotypes and endotypes: asthma phenotypes can be present in more
than 1 endotype, and endotypes can contain more than 1 phenotype

Table I Proposed relationship between asthma phenotypes and endotypes: asthma phenotypes can be present
in more than 1 endotype, and endotypes can contain more than 1 phenotype

Phenotype:
Eosinophilic
asthma

Endotypes: allergic asthma (adult),** aspirin-sensitive asthma, severe late-onset

hypereosinophilic asthma,** ABPM**

Phenotype:
Exacerbation-
prone asthma

Endotypes: allergic asthma (adult),** aspirin-sensitive asthma,** late-onset

hypereosinophilic asthma, API-positive preschool wheezer,** ABPM,** viral-exacerbated

asthma, premenstrual asthma

Phenotype: Obesity-related asthma

Endotypes: airflow obstruction caused by obesity, severe steroid-dependent asthma, severe
late-onset hypereosinophilic asthma**

Phenotype:
Exercise-
induced
asthma

Endotypes: cross-country skiers’ asthma, other forms of elite-athlete asthma, allergic
asthma, API-positive preschool wheezer**

Phenotype:
Adult-onset
asthma

Endotypes: aspirin-sensitive asthma,** infection-induced asthma, severe late-onset

hypereosinophilic asthma**

Phenotype:
Fixed airflow
limitation

Endotypes: noneosinophilic (neutrophilic) asthma

Phenotype:
Poorly steroid-
responsive
asthma

Endotypes: noneosinophilic (neutrophilic) asthma, steroid-insensitive eosinophilic asthma,
airflow obstruction caused by obesity

*Proposed endotypes that appear in Table II .











Study Overview 

• Among participants with eosinophilic granulomatosis with polyangiitis, 
32% had remission at weeks 36 and 48 when treated with 
mepolizumab, an anti–interleukin-5 monoclonal antibody, as compared 
with 3% of the participants in the placebo group. 



Remission and First Relapse of Eosinophilic Granulomatosis with Polyangiitis in the 
Intention-to-Treat Population. 

Wechsler ME et al. N Engl J Med ;376:1921-1932 



Mepolizumab 
(Nucala) 
  
for severe asthma: 100mg subcutaneous every 
4 weeks 
for eosinophilic granulomatosis with 
polyangiitis: 300mg every 4 weeks 
  
Hypersensitivity reactions have occurred 
generally within hours of the injection. 
  
During trials, Herpes zoster was noted in 
several patients, consider vaccination. 
  
Helminth infections may be a problem, treat it 
and consider stopping the mepolizumab. 
  
Injection site reactions were present in 8% 
versus 3% in placebo patients. 
  
No mention of an eosinophil count that would 
indicate eosinophilic phenotype. 



Reslizumab 
(Cinqair) 
  
IV infusion over 20-50 minutes 
3mg/kg every 4 weeks 
anaphylaxis was 0.3% 
eosinophil counts >400 was in their studies 
malignancy 6/1028 (0.6%) versus 2/730 
placebo patients (0.3%) 



Benralizumab 
(Fasenra) 
  
Age 12 and older 
Comes in a syringe for subcutaneous injection 
30mg every 4 weeks for first 3 doses followed 
by once every 8 weeks thereafter 
Study of steroid reduction that permitted 
majority of patients to reduce their steroids as 
compared to reducing the exacerbation rate 
Headache was in 8% versus 6% of placebo 
patients 
Concern about hypersensitivity reactions 
although nothing as yet has been validated 
  



Dupilumab 
(Dupixent) 
  
Hypersensitivity was in <1% 
Conjunctivitis and keratitis was seen in atopic 
dermatitis patients. 
Warning of eosinophilic conditions. 
Avoid use of live vaccines. 
Indication is for eosinophilic phenotype or with 
oral corticosteroid dependent asthma. 
Self administered subcutaneous injection. 
2 doses: 
Initial 400mg loading dose followed by 200mg 
every other week. 
Initial 600mg loading dose followed by 300mg 
every other week. 
  
Eosinophilia can develop. 
  



Demographic Characteristics and Diagnostic and Baseline Characteristics of Eosinophilic 
Granulomatosis with Polyangiitis (EGPA) in the Intention-to-Treat Population. 

Wechsler ME et al. N Engl J Med ;376:1921-1932 



Efficacy End Points in the Intention-to-Treat Population. 

Wechsler ME et al. N Engl J Med ;376:1921-1932 



Adverse Events and Serious Adverse Events. 

Wechsler ME et al. N Engl J Med 
;376:1921-1932 



Conclusions 

• In participants with eosinophilic granulomatosis with polyangiitis, 
mepolizumab resulted in significantly more weeks in remission and a 
higher proportion of participants in remission than did placebo, thus 
allowing for reduced glucocorticoid use. 

• Even so, only approximately half the participants treated with 
mepolizumab had protocol-defined remission. 




