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Bronchial Asthma
heterogeneity in clinical presentation

« Large difference in clinical manifestations,
related to:

— Severity of the disease
— Heterogeneity of inducers and/or triggers
— Level of adherence to therapeutic plan



va aA new definition of asthma (GINA 2014):
a heterogeneous disease

R
DEFINITION OF ASTHMA

Asthma is a heterogeneous disease, usually characterized by chronic airway inflammation_ It is defined by the history

of respiratory symptoms such as wheeze, shortness of breath, chest tightness and cough that vary over time and in
intensity, together with vaniable expiratory airflow limitation.

This definition was reached by consensus, based on consideration of the charactenstics that are typical of asthma and
that distinguish it from other respiratory conditions.

Allergic asthma: this is the most easily recognized asthma phenotype, which often commences in
childhood and is associated with a past andfor family history of allergic disease such as eczema,
allergic rhinitis, or food or drug allergy. Examination of the induced sputum of these patients before
treatment often reveals eosinophilic airway inflammation. Patients with this asthma phenotype usually
respond well to inhaled corticosteroid (ICS) treatment.

Non-alfergic asthma: some adults have asthma that is not associated with allergy. The cellular profile of
the sputum of these patients may be neutrophilic, eosinophilic or contain only a few inflammatory cells
(paucigranulocytic). Patients with non-allergic asthma often respond less well to I1CS.

Late-onset asthma: some adults, particularly women, present with asthma for the first time in adult life.
These patients tend to be non-allergic, and often require higher doses of ICS or are refractory to
corticosteroid treatment.

Asthma with fixed airflow limitation: some patients with long-standing asthma develop fixed airflow
limitation that is thought to be due to airway wall remodeling.

Asthma with obesity: some obese patients with asthma have prominent symptoms and little eosinophilic
airway inflammation.




Bronchial Asthma
heterogeneity in clinical presentation

e Large difference in clinical manifestations,
related to:

— Severity of the disease
— Heterogeneity of inducers and/or triggers
— Level of adherence to therapeutic plan

« Existance of different phenotypes
— Clinical and functional
—Biological

* Difference In:

— Strategy of asthma treatment
— Strategy in asthma management



Asthma phenotypes
Eosinophilic vs non-eosinophilic asthma

 Eosinophilic phenotype
— Allergen-induced asthma, children asthma
— Severe asthma with frequent exacerbations (CS-dependent asthma)

 Non eosinophilic phenotype

— Specific “triggers” (pollutants, endotoxins, chemicals, viruses)
— In all asthma severity levels
— Stable over time ?
— Lower response to ICS
-> different therapeutic strategies ?



Both eosinophilic and non-
eosinophilic inflammatory patterns in
asthma seem fairly stable over time
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Watch patient using their Compare inhaler technique with a device-

inhaler. Discuss adherence specific checklist, and correct errors;
' ) recheck frequently. Have an empathic
and barriers to use discussion about barriers to adherence.

GINA 2016, Box 2-4 (1/5) © Global Initiative for Asthma



Adherence to asthma maintenance
therapy in real life

Partridge Attitudes and actions of asthma patients on 45% used maintenance

Pulm Med 2006 regular maintenance therapy: the INSPIRE medication as prescribed
study

De Marco et al.  Are the asthma guideline goals achieved in 34% had used maintenance

Int Arch Allergy daily practice? A population-based study on medication as prescribed
Immunol 2005 treatment adequacy and the control of asthma

Janson et al. The European Community Respiratory Health Adherence ranged from 17%
Eur Respir J Survey: what are the main results so far? in Italy to 49% in the UK
2001 European Community Respiratory Health

Survey I
Breekveldt- Treatment with inhaled corticosteroids in 14.1% of the patients with
Postma et al. asthma fixed combined and 8.3% of
Pharmaco- is too often discontinued patients with single ICS
epidemiol Drug treatment still continued
Saf 2008 treatment at 1 year
Stallberg et al. Living with asthma in Sweden. The ALMA 34% regularly followed the
Resp Med 2003 study prescriptions
Adam et al. Inadequate use of asthma medication in the 21% had used maintenance
J Allergy Clin USA: results of the asthma in national medication as prescribed
Immunol 2002 population survey
Currigan et al. Asthma therapy: there are guidelines, and then Even compliant patients take
Prim Care there is real life only 30-50% of prescribed

Resp J 2011 medication at the correct time



Check adherence with asthma
medications

e Poor adherence:

— Is very common: it is estimated that 50% of adults and children do
not take controller medications as prescribed

— Contributes to uncontrolled asthma symptoms and risk of
exacerbations and asthma-related death

« Contributory factors

— Unintentional (e.qg. forgetfulness, cost, confusion) and/or

— Intentional (e.g. no perceived need, fear of side-effects, cultural
issues, cost)

 How to identify patients with low adherence:

— Ask an empathic question, e.g. “Do you find it easier to remember
your medication in the morning or the evening?”, or

“Would you say you are taking it 3 days a week, or less, or more?”
— Check prescription date, label date and dose counter
— Ask patient about their beliefs and concerns about the medication

GINA 2016, Box 3-12
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GINA 2016, Box 2-4 (2/5)

Watch patient using their
inhaler. Discuss adherence
and barriers to use

Confirm the diagnosis
of asthma

Compare inhaler technique with a device-

specific checklist, and correct errors;
recheck frequently. Have an empathic
discussion about barriers to adherence.

If lung function normal during symptoms,
consider halving ICS dose and repeating
lung function after 2—3 weeks.

© Global Initiative for Asthma



Watch patient using their Compare inhaler technique with a device-

inhaler. Discuss adherence specific checklist, and correct errors;
; recheck frequently. Have an empathic

and barriers to use discussion about barriers to adherence.

. . . If lung function normal during symptoms,
Confirm the diagnosis consider halving ICS dose and repeating
of asthma lung function after 2—3 weeks.

Check for risk factors or inducers such as
smoking, beta-blockers, NSAIDs, allergen

Remove potential

risk factors. ASSE"SS' f"md exposure. Check for comorbidities such as
manage comorbidities rhinitis, obesity, GERD, depression/anxiety.

GINA 2016, Box 2-4 (3/5) © Global Initiative for Asthma



TASK FORCE REPORT

International ERS/ATS guidelines on ERS/ATS GUIDELINES ON SEVERE ASTHMA
definition, evaluation and treatment of
severe asthma

Kian Fan Chung'#?', Sally E. Wenzel*?', Jan L. Brozek®, Andrew Bush'?,
Mario Castro®, Peter J. Sterk®, lan M. Adcock’, Eric D. Bateman’,
Elisabeth H. Bel?, Eugene R. Bleecker®, Louis-Philippe Boulet’,
Christopher Brightling™, Pascal Chanez'', Sven-Erik Dahlen'?,

Ratko Djukanovic'™, Urs Frey', Mina Gaga'®, Peter Gibson'®, Qutayba Hamid",

Nizar N. Jajour'®, Thais Mauad', Ronald L. Sorkness' and W. Gerald Teague® ur Respir J 2014; 43: 343-373

ABLE 7 Comorbidities and contributory factors

1] Rhinosinusitis/[adults] nasal polyps

2] Psychological Tactors: personality trait, symptom perception, anxiety, depression
3] Vocal cord dysfunction

4) Obesity

5] Smoking/smoking related disease

6] Obstructive sleep apnoea

7] Hyperventilation syndrome

8] Hormonal influences: premenstrual, menarche, menopause, thyroid disorders
?) Gastro-oesophageal reflux disease [symptomatic)

10T Drugs: aspirin, non-steroidal anti-inflammatory arugs (NSAIDs), B-adrenergic blockers, angiotensin-

converting enzyme inhibitors




Chronic sinusitis in severe asthma is
related to sputum eosinophilia
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Severe difficult-to-treat asthmatics with
UAD require more frequently OS, and
have a different sputum pattern

SCUAD No SCUAD
Number 35 AS
Age, yrs 58.6 (10.3) 55.6 (13.8)
Asthma duration, yrs 19.1 (9.8) 23.8 (9.8)
PEF variability 40.8 (15.3) 42.2 (19.8)
Exac, last yr 4.6 (2.5) 4.8 (4.1)
OCS treat, last yr 4.4 (2.4) 3.0 (1.5) **
FEV1, %pred 74.8 (16.7) 69.3 (14.0)
Sputum Neut, % 47.2 (8.5-85.0) 60.9 (1.2-94.4) **
Sputum Eos, % 12.0 (0.0-79.8) 5.5(0.0-98.0) **

Dente et al (unpublished data)



Prevalence of comorbidities in a large group of
severe asthmatics (ERS/ATS 2014)
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Multivariate analysis of predictors of poor
control, lower lung function and sputum
eosinophilia

Age (> vs < median value) 0.7 (0.2-1.9) 0.8 (0.3-2.5) 0.2 (0.0-1.3)
Gender (F vs M) 0.87 (0.3-2.8) 0.3 (0.1-0.9)* 1.6 (0.2-12.1)
Smoke (Yes vs No-EXx) 0.4 (0-4.9) 0.3 (0.0-4.0) 0.5 (0.0-18.7)

Duration of asthma
_ 1.9 (0.6-6.1) 5.1 (1.4-18.8)* 0.1 (0.01-0.5)*
(> vs < median value)

Obesity (Y vs N) 4.9 (1.6-15.4)* 1.6 (0.5-4.9) 0.6 (0.1-2.8)
CRSWNP (Yes vs N) 0.9 (0.3-2.7) 2.9 (1-9.1)5 16.2 (1.7-151.7)*
GER (Yes vs N) 1.4 (0.5-4.2) 0.5 (0.2-1.8) 0.6 (0.1-2.9)

*p<0.05, § p=0.06 Novelli et al, Respirology 2017




Asthma and Obesity

Table 1 Implications of obegty and the reationship with asthma. Ooese asthmatis have multiple comsequences related to exces
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Watch patient using their Compare inhaler technique with a device-

inhaler. Discuss adherence specific checklist, and correct errors;
; recheck frequently. Have an empathic

and barriers to use discussion about barriers to adherence.

. . : If lung function normal during symptoms,
Confirm the diagnosis consider halving ICS dose and repeating
of asthma lung function after 2—3 weeks.

Remove potential Check for risk factors or inducers such as

e A d smoking, beta-blockers, NSAIDs, allergen

L TRl Sset_ss_ ffjm exposure. Check for comorbidities such as
manage comorbidities rhinitis, obesity, GERD, depression/anxiety.

: Consider step up to next treatment level.
Consider treatment Use shared decision-making, and balance
step-up potential benefits and risks.

GINA 2016, Box 2-4 (4/5) © Global Initiative for Asthma



Higher dose of ICS in patients with
poorly controlled severe asthma

Ciclesonide significantly reduces the need for OCS in Median (IQR) sputum eosinophil count before and
patients with severe, persistent asthma after 8 weeks of ciclesonide or placebo in addition to
usual treatment
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Watch patient using their Compare inhaler technique with a device-

inhaler. Discuss adherence specific checklist, and correct errors;
; recheck frequently. Have an empathic

and barriers to use discussion about barriers to adherence.

. . . If lung function normal during symptoms,
Confirm the diagnosis consider halving ICS dose and repeating
of asthma lung function after 2—3 weeks.

Remove potential Check for risk factors or inducers such as
smoking, beta-blockers, NSAIDs, allergen

o= exposure. Check for comorbidities such as

manage comorbidities rhinitis, obesity, GERD, depression/anxiety.

risk factors. Assess and

. Consider step up to next treatment level.
Consider treatment Use shared decision-making, and balance
step-up potential benefits and risks.

If asthma still uncontrolled after 3—6 months
Refer to a specialist or on Step 4 treatment, refer for expert advice.
severe asthma clinic Refer earlier if asthma symptoms severe,
or doubts about diagnosis.

GINA 2016, Box 2-4 (5/5) © Global Initiative for Asthma



Diagnosis

Symptom control & risk factors
(including lung function)
Inhaler technique & adherence
Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

~Asthma medications
Non-pharmacological strategies
Treat modifiable risk factors

GINA 2016, Box 3-2



Assessing asthma severity in clinical practice

The severity of initial symptoms is only a weak predictor of the response to treatment, as patients with

‘ frequent initial symptoms may rapidly become well controlled with initiation of low-dose ICS. Asthma severity
can be more reliably assessed once the patient has been on controller treatment for several months and, if
appropriate, treatment step down has been attempted to find the patient’'s minimum effective level of
treatment. Asthma severity is not a static feature and may change over months or years.

Different asthma phenotypes may respond differently to specific medications. Once patients have been on
controller treatment for several months, asthma severity can be defined as follows.
Mild asthma is asthma that can be well controlled (according to the criteria set out in Box 2.2) with low-
intensity treatment such as low-dose ICS, leukotriene receptor antagonists or chromones, or with
reliever medication alone.
Moderate asthma is asthma that can be well controlled with treatment such as low-dose ICS/LABA.
Severe asthma is asthma that requires treatment with high-dose ICS plus a second controller and/or
systemic corticosteroids to prevent it from becoming ‘uncontrolled’, or asthma that remains
‘uncontrolled’ despite these medications. This is the definition recommended by the recent European
Respiratory Society/American Thoracic Society Task Force on Severe Asthma.”® While many patients
may have uncontrolled asthma that may be difficult to treat due to persistent problems with adherence,
or comorbidities such as severe sinus disease or obesity, the Task Force definition of severe asthma

only includes patients with refractory asthma and those in whom response to treatment of comorbidities
is incomplete.ga

GINA 2014




ORCE REPORT

International ERS/ATS guidelines on 2S/ATS GUIDELINE THMA
definition, evaluation and treatment of
severe asthma

Kian Fan Chung'#?', Sally E. Wenzel*?', Jan L. Brozek®, Andrew Bush'?,

Mario Castro®, Peter J. Sterk®, lan M. Adcock’, Eric D. Bateman’,

Elisabeth H. Bel?, Eugene R. Bleecker®, Louis-Philippe Boulet’,

Christopher Brightling™, Pascal Chanez'', Sven-Erik Dahlen'?,

Ratko Djukanovic” Urs Frey', Mina Gaga', Peter Gibson', Qutayba Hamid",
Nizar N. Jajour'®, Thais Mauad', Ronald L. Sorkness' and W. Gerald Teague®

TABLE 2 Definition of severe asthma for patients aged =6 years

Asthma which requires treatment with guidelines suggested rr1ed'f"'1"' s for GINA steps 4-5 asthma [high dose ICS® and LABA or leukotriene
ifier/theophylline) for the previous year ar systemic CS for =50% of the previous year to prevent it fram becoming “uncontrolled” or which

Uncontrolled as
1) Poor
. S ar
ation, ICU stay or mechanical '..Emlldtlun in the previous year
< 80% predicted [in the face of reduced FEV1/FVC defined as less than
the lower limit of normal)
Controlled asthma that worsens on tapering of these high doses of ICS or systemic CS [or additional biologics]




Severe asthma: heterogeneity of
mechanisms
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Asthma treatment: open points

e Mild asthma:
— Regular low-dose ICS vs «as-needed» therapy
— Low-dose ICS vs LRTA

* Moderate asthma:

— Regular low-medium dose ICS/LABA vs SMART
therapy

e Severe asthma:
— Anticholinergics drugs
— Omalizumab: efficacy and safety
— New biologics
— Bronchial Thermoplasty



” Management of severe asthma

Very few patients are completely resistant to corticosteroids, so ICS remain the mainstay of therapy for difficult-to-treat
asthma. Additional therapeutic options include:

Optimization of ICS/LABA dose: some patients may respond to h|gher doses of ICS than are routmely

recommended for general use™ (Evidence B). However, this carries the risk of systemic side-effects;™ after some
months dose optimization should be pursued by stepping down slowly at 3-8 month intervals; see Box 3-7 (p49)
(Evidence D).

Oral corticosteroids: some patients with severe asthma may benefit from low dose maintenance OCS treatment
(Evidence D), but the potential long-term side-effects should be taken into account. Patients should be monitored for
risk of corticosteroid-induced osteoporosis, and those expected to be treated for 23 months should be provided with

relevant lifestyle counselling and prescription of therapy for prevention of osteoporosis (where appropriate).'’”

284

Add-on treatments without phenotyping: other add-on controller medications such as theophylline and LTRAs,
although suggested for severe asthma, appear in the small number of available studies to be of limited benefit. In
patients selected for uncontrolled symptoms and persistent airflow limitation despite moderate-high dose ICS and
LABA, add-on treatment with the long-acting anti-cholinergic bronchodilator, tiotropium™®, showed improved lung
function and decreased reliever use.””

Sputum-guided treatment: in centers with specific expertise in inducing and analyzing sputum, adjusting treatment
for severe asthma on the basis of sputum eosinophils may allow corticosteroid dose and/or exacerbation frequency
to be reduced'” (Evidence A).

Phenotype-guided add-on treatment: patients with severe asthma may benefit from phenotyping into categories
such as severe allergic, aspirin-exacerbated or eosinophilic asthma.>®'?*?* Patients with severe allergic asthma
with elevated IgE levels may benefit from anti-IgE ther’apy291 (Evidence A), and LTRAs may be helpful for patients
found to be aspirin sensitive”' (Evidence B).

Non-pharmacological interventions: bronchial thermoplasty may be helpful in selected patients with severe
asthma (Evidence B),QD but more studies are needed to identify its efficacy and long-term safety in broader severe
asthma populations (see Appendix Chapter 6)."** Carefully controlled trials are important as a large placebo effect
has been seen in studies to date.*® High-altitude treatment®®* (Evidence C) or psychological interventions””
(Evidence C) may be helpful in patients with severe asthma. The place of these therapies and strategies in severe
asthma has not been established.'*
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Tiotropium in Asthma Poorly Controlled
with Standard Combination Therapy

Huib A.M. Kerstjens, M.D., Michael Engel, M.D., Ronald Dahl, M.D.,
Pierluigi Paggiaro, M.D., Ekkehard Beck, M.D., Mark Vandewalker, M.D.,
Ralf Sigmund, Dipl.Math., Wolfgang Seibold, M.D., Petra Moroni-Zentgraf, M.D.,
and Eric D. Bateman, M.D.

N Engl ] Med 2012.

BACKGROUND

Some patients with asthma have frequent exacerbations and persistent airflow
obstruction despite treatment with inhaled glucocorticoids and long-acting beta-
agonists (LABAs).

METHODS
In two replicate, randomized, controlled trials involving 912 patients with asthma
who were receiving inhaled glucocorticoids and LABAs, we compared the effect on
lung function and exacerbations of adding tiotropium (a tota! dose of 5 ug) or placebo,
both delivered by a soft-mist inhaler once daily for 4% weeks. All the patients were
symptomatic, had a post-bronchodilator forced expiratory volume in 1 second
(FEV,) of 80% or less of the predicted value, and had a history of at least one severe
exacerbation in the previous year.
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| Management of severe asthma

Very few patients are completely resistant to corticosteroids, so ICS remain the mainstay of therapy for difficult-to-treat
asthma. Additional therapeutic options include:

« Optimization of ICS/LABA dose: some patients may respond to higher doses of ICS than are routinely
recommended for general use™ (Evidence B). However, this carries the risk of systemic side-effects;”™ after some
months dose optimization should be pursued by stepping down slowly at 3-8 month intervals; see Box 3-7 (p49)
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Oral corticosteroids: some patients with severe asthma may benefit from low dose maintenance OCS treatment
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although suggested for severe asthma, appear in the small number of available studies to be of limited benefit. In
patients selected for uncontrolled symptoms and persistent airflow limitation despite moderate-high dose ICS and
LABA, add-on treatment with the long-acting anti-cholinergic bronchodilator, tiotropium™®, showed improved lung
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such as severe allergic, aspirin-exacerbated or eosinophilic asthma.>®'?*?* Patients with severe allergic asthma

with elevated IgE levels may benefit from anti-IgE ther’apy291 (Evidence A), and LTRAs may be helpful for patients
found to be aspirin sensitive”' (Evidence B).

Non-pharmacological interventions: bronchial thermoplasty may be helpful in selected patients with severe
asthma (Evidence B),QD but more studies are needed to identify its efficacy and long-term safety in broader severe
asthma populations (see Appendix Chapter 6)."** Carefully controlled trials are important as a large placebo effect
has been seen in studies to date.*® High-altitude treatment®®* (Evidence C) or psychological interventions””
(Evidence C) may be helpful in patients with severe asthma. The place of these therapies and strategies in severe
asthma has not been established.'*




The control of sputum eosinophilia is associated
with a reduction in asthma exacerbations,
but only for eosinophilic exacerbations
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'[Management of severe asthma

Very few patients are completely resistant to corticosteroids, so ICS remain the mainstay of therapy for difficult-to-treat
asthma. Additional therapeutic options include:

« Optimization of ICS/LABA dose: some patients may respond to higher doses of ICS than are routinely
recommended for general use™ (Evidence B). However, this carries the risk of systemic side-effects;”™ after some
months dose optimization should be pursued by stepping down slowly at 3-8 month intervals; see Box 3-7 (p49)
(Evidence D).

Oral corticosteroids: some patients with severe asthma may benefit from low dose maintenance OCS treatment
(Evidence D), but the potential long-term side-effects should be taken into account. Patients should be monitored for
risk of corticosteroid-induced osteoporosis, and those expected to be treated for 23 months should be provided with
relevant lifestyle counselling and prescription of therapy for prevention of osteoporosis (where appropriate).'’”

284

Add-on treatments without phenotyping: other add-on controller medications such as theophylline and LTRAs,
although suggested for severe asthma, appear in the small number of available studies to be of limited benefit. In
patients selected for uncontrolled symptoms and persistent airflow limitation despite moderate-high dose ICS and
LABA, add-on treatment with the long-acting anti-cholinergic bronchodilator, tiotropium™®, showed improved lung
function and decreased reliever use.””

Sputum-guided treatment: in centers with specific expertise in inducing and analyzing sputum, adjusting treatment
for severe asthma on the basis of sputum eosinophils may allow corticosteroid dose and/or exacerbation frequency
to be reduced'™” (Evidence A).

Phenotype-guided add-on treatment: patients with severe asthma may benefit from phenotyping into categories
such as severe allergic, aspirin-exacerbated or eosinophilic asthma.>®'?*?* Patients with severe allergic asthma
with elevated IgE levels may benefit from anti-IgE theraefg1 (Evidence A), and LTRAs may be helpful for patients

found to be aspirin sensitive”' (Evidence B).
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asthma (Evidence B),QD but more studies are needed to identify its efficacy and long-term safety in broader severe
asthma populations (see Appendix Chapter 6)."** Carefully controlled trials are important as a large placebo effect
has been seen in studies to date.*® High-altitude treatment®®* (Evidence C) or psychological interventions””
(Evidence C) may be helpful in patients with severe asthma. The place of these therapies and strategies in severe
asthma has not been established.'*
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Asthma control in severe asthmatics under treatment with
omalizumab: A cross-sectional observational study in Italy
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Italian experience
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A randomized multicenter study evaluating Xolair
persistence of response after long-term therapy
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Different targets for intervention on
the «inflammatory cascade»
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Mepolizumab for Prednisone-Dependent
Asthma with Sputum Eosinophilia
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Melanie Kjarsgaard, R.R.T., Mark D. Inman, M.D., Ph.D.,
Ann Efthimiadis, M.L.T., Emilio Pizzichini, M.D., Ph.D.,
Frederick E. Hargreave, M.D., and Paul M. O’Byrne, M.B.




Placebo

Mep

W1l Characteristic (N=191) Mepolizumab

Intravenous  Subcutanecus
Hector G. (N=181) (N=-154)

Guy G. Brif Mean age (range) — yr 49 (12-76) 50 (13-82) 51 (12-81)
Marc Humbe{

Stey Female sex — no. (%) 107 (56) 106 (55) 116 (60)

Body-mass index} 28.0+5.6 27.7£5.7 27.6+6.2

Farmer smoker — no. (35) 57 (30 52 (27) 50 (26)

Duration of asthma —yr 19.5+14.6 19.8:14.0 20.5£12.9
Use of oral glucocorticoids

Run-in Period

{1-6 wk before Maintenance use — no. (%) 44 (23) 48 (25) 32 (27)

’w‘ Mean daily dose (range) — mg3 15.1{5-80)  12.0 (140 12.6 (2-50)
Allergic rhinitis — no. (%) 05 (50) 01 (48) 05 (49)
N Rt
i Before bronchedilation — liters| 1.86+0.63 1.86:0.70 1.73:0.66
Percent of predicted value before bronchodilation] 62.4+18.1 Bl.4+18.3 59.3£17.5
Reversibility — % 27.4:20.8 254+19.6 27.9:24.0
FEV,:FVC ratio— % B4+13 6413 6313
Morning peak expiratory flow — liters fmin 277106 269+112 255108
Score on Asthma Control Questionnaire®* 2.28+1.19 2.1241.13 2.26+1.27
Score on 5t. George's Respiratory Questionnairey 46.9+£19.8 44.4+104 47.9:19.4

Geometric mean IgE on log_scale — U/ml 150+1.5 180=1.5 150£1.5

Visit 1
Screening

Geometric mean blood eosinophil count on log,_ scale — cells/plif 3204038 280+987 290+1050
Asthma exacerbations

Severe episodes in previous year— no.fpatient J.6+2.8 35122

Mecessitating hospitalization in previous year — no. (%) 35 (18) 41 (21)
History of asthma-related intubation — no. (%) 32 10 (5)




Mepolizumab Treatment in Patients
with Severe Eosinophilic Asthma

Hector G. Ortega, M.D., Sc.D., Mark C. Liu, M.D., lan D. Pavord, D.M.,
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Reslizumab for Poorly Controlled, Eosinophilic Asthma
A Randomized, Placebo-controlled Study
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Reslizumab for inadequately controlled asthma with

elevated blood eosinophil counts: results from two

multicentre, parallel, double-blind, randomised, Castro et al,
placebo-controlled, phase 3 trials Lancet RespirMed 2015
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Benralizumab, an anti-interleukin 5 receptor o monoclonal
antibody, versus placebo for uncontrolled eosinophilic
asthma: a phase 2b randomised dose-ranging study

Mario Castro, Sally EWenzel, Eugene R Bleecker, Emilio Pizzichini, Piotr Kuna, William W Busse, David L Gossage, Christine K Ward, Yanping Wu, Lancet RespirMed 2014;
Bing Wang, Deepak B Khatry, René van der Merwe, Roland Kolbedk, Nestor A Molfing, Donald G Raible 2: B78-50

=1 FMacebo

Bl Benrzlizumab 3 mg
I Benralizumab 20 mg
O Benralzumab 100 mg

n=142

Annual exacerbat ion rate

AL -6 scome

Eosnophilic Mon-ecsnophilic




Different targets for intervention on
the «inflammatory cascade»

)
D

Eosinophil

Neutrophil .

asic protens

Smooth muscle cells

Pelaia et al, Med Inflamm 2015



Efficacy and safety of lebrikizumab in patients with
uncontrolled asthma (LAVOLTA I and LAVOLTA I): replicate,
phase 3, randomised, double-blind, placebo-controlled trials

Lancer Resplr Med 2016;
4: 781-96
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Efficacy and safety of tralokinumab in patients with severe
uncontrolled asthma: a randomised, double-blind,
placebo-controlled, phase 2b trial

Christepher E Brightling, Pascal Chanez, Richard Leigh, PaulM O'Byrne, Stephanie Korn, Dewei She, Richard D May, Katie Streicher,

Koustubh Ranade, Edward Piper
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Dupilumab in Persistent Asthma with Elevated Eosinophil Levels
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Different targets for intervention on
the «inflammatory cascade»
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Pelaia et al, Med Inflamm 2015



Randomized, Double-Blind, Placebo-controlled

Study of Brodalumab, a Human Anti-IL-17

Receptor Monoclonal Antibody, in Moderate Busse et al,
to Severe Asthma AJRCCM 2013
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” Management of severe asthma

Very few patients are completely resistant to corticosteroids, so ICS remain the mainstay of therapy for difficult-to-treat
asthma. Additional therapeutic options include:

Optimization of ICS/LABA dose: some patients may respond to higher doses of ICS than are routinely
recommended for general use™ (Evidence B). However, this carries the risk of systemic side-effects;”™ after some
months dose optimization should be pursued by stepping down slowly at 3-8 month intervals; see Box 3-7 (p49)
(Evidence D).

Oral corticosteroids: some patients with severe asthma may benefit from low dose maintenance OCS treatment
(Evidence D), but the potential long-term side-effects should be taken into account. Patients should be monitored for
risk of corticosteroid-induced osteoporosis, and those expected to be treated for 23 months should be provided with

relevant lifestyle counselling and prescription of therapy for prevention of osteoporosis (where appropriate).'’”

284

Add-on treatments without phenotyping: other add-on controller medications such as theophylline and LTRAs,
although suggested for severe asthma, appear in the small number of available studies to be of limited benefit. In
patients selected for uncontrolled symptoms and persistent airflow limitation despite moderate-high dose ICS and
LABA, add-on treatment with the long-acting anti-cholinergic bronchodilator, tiotropium™®, showed improved lung
function and decreased reliever use.””

Sputum-guided treatment: in centers with specific expertise in inducing and analyzing sputum, adjusting treatment
for severe asthma on the basis of sputum eosinophils may allow corticosteroid dose and/or exacerbation frequency
to be reduced'” (Evidence A).

Phenotype-guided add-on treatment: patients with severe asthma may benefit from phenotyping into categories
such as severe allergic, aspirin-exacerbated or eosinophilic asthma.>®'?*?* Patients with severe allergic asthma
with elevated IgE levels may benefit from anti-IgE ther’apy291 (Evidence A), and LTRAs may be helpful for patients
found to be aspirin sensitive”' (Evidence B).

Non- pharmacologlcal interventions; bronchial thermoplasty may be helpful in selected patients with severe
asthma (Evidence B) but more studies are needed to identify its efficacy and long-term safety in broader severe
asthma populations (see Appendix Chapter 6)."** Carefully controlled trials are important as a large placebo effect

has been seen in studies to date.*® High-altitude treatment®®* (Evidence C) or psychological interventions””

(Evidence C) may be helpful in patients with severe asthma. The place of these therapies and strategies in severe
asthma has not been established.'




What we need to know about the
mechanisms of BT

 More pathologic data
— Bronchial biopsies before and after intervention
— Thickness of airway wall by CT

 More physiologic data
— Airway variability over time
— Small airways measurements

 More data on inflammatory changes
— Non invasive biomarkers (eNO, induced sputum)



Effectiveness of bronchial thermoplasty in patients with severe
refractory asthma: Clinical and histopathologic correlations.

Pretolani M. Bereqvist A%, Thabut G°. Dombret MC*. Knapp D°. Hamidi F'. Alavoine L°. Taillé
QA" Chanez P. Erjefilt IS®. Aubier M®.
J Allergy Clin Immunol. 2016 Sep 5 epub

BACKGROUND: The effectiveness of bronchial thermoplasty (BT) has been reported in patients
with severe asthma. yet its effect on different bronchial structures remains unknown.

OBJECTIVE: We sought to examine the effect of BT on bronchial structures and to explore the
association with clinical outcome in patients with severe refractory asthma.

METHODS: Bronchial biopsy specimens (n = 300) were collected from 15 patients with severe
uncontrolled asthma betfore and 3 months after BT. Immunostained sections were assessed for
airway smooth muscle (ASM) area. subepithelial basement membrane thickness. nerve fibers. and
epithelial neuroendocrine cells. Histopathologic findings were correlated with clinical parameters.

RESULTS: BT significantly improved asthma control and quality of life at both 3 and 12 months
and decreased the numbers of severe exacerbations and the dose of oral corticosteroids. At
3 months. this clinical benefit was accompanied by a reduction in ASM area (median values before
and after BT. respectively: 19.7% [25th-75th interquartile range (IQR). 15.9% to 22.4%] and 5.3%
[25th-75th IQR]. 3.5% to 10.1%. P < .001). subepithelial basement membrane thickening (4.4 pm
[25th-75th IQR. 4.0-4.7 um] and 3.9 pm [25th-75th IQR. 3.7-4.6 pm]. P = 0.02), submucosal nerves
(1.0 %o [25th-75th IQR 0.7-1.3 %o] immunoreactivity and 0.3 %o [25th-75th IQR. 0.1-0.5 %]
immunoreactivity. P < .001). ASM-associated nerves (452.6 [25th-75th IQR. 196.0-811.2]
ill]l]lllllOIE'lCti‘\ e pixels per mm- and 62.7 [25th-75th IQR. 0.0-230. 3] immunoreactive pixels per
mm’, P =.02). and eplthell'll 11e1110e11d0c1111e cells (4.9/mm? [25th-75th IQR. 0-16.4/mm®] and

' / . Histopathologic parameters were associated based on
Asrlnna Control Test scores. 1111111be15 ot exacerbations, and visits to the emer gency department (all
P < .02) 3 and 12 months after BT.

CONCLUSION: BT is a treatment option in patients with severe therapy-refractory asthma that
downregulates selectively structural abnormalities involved in anway narrowing and bronchial
reactivity. particularly ASM. neuroendocrine epithelial cells. and bronchial nerve endings.




Main evolution in asthma guideline:
«Asthma as a heterogeneous disease»

 |dentification of different phenotypes
— According to etiology
— According to pathogenesis
— According to severity

* Implication for treatment («target therapy»)
— With current drugs
— With biologic drugs
— With allergen-immunotherapy
— With thermoplasty

« «tailoring» asthma approach



