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KEY POINTS: MANAGING ASTHMA LONG TERM

m The goal for therapy is to control asthma by (Evidence A):
— Reducing impairment

¢ Prevent chronic and troublesome symptoms (e.g., coughing or breathlessness in the
daytime, in the night, or after exertion)

¢ Require infrequent use (<2 days a week) of inhaled short-acting beta,-agonist
(SABA) for quick relief of symptoms (not including prevention of exercise-induced
bronchospasm (EIB))

¢ Maintain (near) normal pulmonary function

¢ Maintain normal activity levels (including exercise and other physical activity and
attendance at work or school)

¢ Meet patients’ and families’ expectations of and satisfaction with asthma care
— Reducing risk

¢ Prevent recurrent exacerbations of asthma and minimize the need for emergency
department (ED) visits or hospitalizations

¢ Prevent progressive loss of lung function; for children, prevent reduced lung growth

¢ Provide optimal pharmacotherapy with minimal or no adverse effects
NHLBI NAEPP EPR 3 Guidelines, 2007



Controversy: ICS/formoterol rescue

Adults & adolescents
12+ years
Personalized asthma management

Assess, Adjust, Review
for individual patient needs

GINA 2021:

» Strongly prefer prn
|ICS-formoterol for
rescue

* “mild intermittent”
definition is
removed, asthma
is persistent

(mild-mod-severe)
*  Further definition
planned 2021

R and

(Track 1). Using ICS-formoterol
as reliever reduces the risk of
exacerbations compared with
using a SABA reliever

EPR4:

ITROLLER and
* St rong ALTERNATIVE RELIEVER
1 (Track 2). Before considering a
recommendatlo regimen with SABA reliever,
check if the patient is likely to be
n fo r adherent with daily controller
|ICS/formoterol

Other controller options
for either track

rescue steps 3+

STEPS 1-2

Symptoms
Exacerbations
Side-effects
Lung function
Patient satisfaction

As-needed low dose |ICS-formoterol

STEP 1

Take ICS whenever
SABA taken

Confirmation of diagnosis if necessary
Symptom control & modifiable

risk factors (including lung function)
Comorbidities

Inhaler technique & adherence
Patient preferences and goals

Treatment of modifiable risk factors
and comorbidities

Non-pharmacological strategies

Asthma medications (adjust down/up/between tracks)

Education & skills training

STEP 4
STEP 3 Medium dose
Low dose maintenance

maintenance |CS-formoterol

|CS-formoterol

RELIEVER: As-needed low-dose ICS-formoterol

STEP 2

Low dose
maintenance ICS

STEP 4
STEP 3 Medium/high
Low dose dose maintenance
maintenance ICS-LABA
ICS-LABA

RELIEVER: As-needed short-acting 32-agonist

Low dose ICS whenever
SABA taken, or daily LTRA,

or add HDM SLIT

Medium dose ICS, or
add LTRA, or add
HDM SLIT

Add LAMA or LTRA or
HDM SLIT, or switch to
high dose ICS

STEP 5

Add-on LAMA
Refer for phenotypic

assessment + anti-IgE,
anti-IL5/5R, anti-IL4R

Consider high dose
ICS-formoterol

STEP 5

Add-on LAMA

Refer for phenotypic
assessment + anti-IgE,
anti-IL5/5R, anti-IL4R
Consider high dose
ICS-LABA

Add azithromycin (adults) or
LTRA; add low dose OCS
but consider side-effects

GINA 2021



International perspective (GINA)
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Regular use of SABA, even for 1-2 weeks, is associated with adverse effects

B-receptor downregulation, decreased bronchoprotection, rebound hyperresponsiveness,
decreased bronchodilator response (Hancox, Respir Med 2000); increased allergic response, and
increased eosinophilic airway inflammation (Aldridge, AJIRCCM 2000)

Higher use of SABA is associated with adverse clinical outcomes

Dispensing of 23 canisters per year (i.e. daily use) is associated with higher risk of severe
exacerbations (Stanford, AAAI 2012; Nwaru, ERJ 2021)

Dispensing of 212 canisters per year is associated with much higher risk of death (Suissa, AIRCCM
1994; Nwaru, ERJ 2021)

Inhaled corticosteroids reduce the risk of asthma deaths, hospitalization and exacerbations
requiring oral corticosteroids (OCS) (Suissa, NEJM 2000 & 2002; Pauwels, Lancet 2003)
BUT adherence is poor, particularly in patients with mild or infrequent symptoms

A safe and effective alternative was needed for mild asthma

GINA 2021 OCS: oral corticosteroids; SABA: short-acting beta,-agonist

© Global Initiative for Asthma, www.ginasthma.org




International perspective (GINA)
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Patients with apparently mild asthma are still at risk of serious adverse events

30-37% of adults with acute asthma

16% of patients with near-fatal asthma ndd syMpBIOMSIess thantyeskipinpreviows

3 months (Dusser, Allergy 2007)
15-20% of adults dying of asthma

Exacerbation triggers are unpredictable (viruses, pollens, pollution, poor adherence)
Inhaled SABA has been first-line treatment for asthma for 50 years

Dating from an era when asthma was thought to be a disease of bronchoconstriction
Its role has been reinforced by rapid relief of symptoms and low cost
Starting treatment with SABA trains the patient to regard it as their primary asthma treatment

GINA 2021 SABA: short-acting beta,-agonist

© Global Initiative for Asthma, www.ginasthma.org
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GINA Track 1 (preferred): the reliever is low dose |ICS-formoterol s T\
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Why is this preferred for adults and adolescents?

Because using low dose ICS-formoterol as reliever reduces the risk of severe exacerbations
compared with regimens with SABA as reliever, with similar symptom control

How is it used?
When a patient at any treatment step has asthma symptoms, they use low dose ICS-formoterol

in a single inhaler for symptom I(I%U/STSTART PRACTICAL
In Steps 3-5, patients also take ICS-formoterol as their daily controller treatment. Together, this

is called ‘maintenance and reliever therapy’ or ‘MART’
When should it not be used?

|CS-formoterol should not be used as the reliever in patients prescribed a different ICS-LABA for
their controller therapy

GINA 2021 ICS: inhaled corticosteroids; SABA: short-acting beta,-agonist

© Global Initiative for Asthma, www.ginasthma.org




As-needed low dose ICS-formoterol in mild asthma (n=9,565)

COMPARED WITH AS-NEEDED SABA

The risk of severe exacerbations was reduced by 60-64% (SYGMA 1, Novel
START)

COMPARED WITH MAINTENANCE LOW DOSE ICS

The risk of severe exacerbations was similar (SYGMA 1 & 2), or lower (Novel
START, PRACTICAL)

Small differences in other asthma outcomes, favoring maintenance ICS, but all were

less than the minimal clinically important difference
ACQ-5 mean difference 0.15 (MCID 0.5)
FEV,; mean difference ~54 mL
FeNO mean difference ~10ppb (Novel START, PRACTICAL)

No evidence of progressive worsening over 12 months
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64% reduction

(annualised)

0.10

0.05 +

Rate of severe exacerbations

0.00 -

As-needed
budesonide/formoterol
(N=1277)

In Novel START and PRACTICAL, outcomes were independent of baseline features Rate ratio 0.36 (95% CI

including blood eosinophils, FeNO, lung function, and exacerbation history

Average ICS dose was ~50—-100mcg budesonide/day

*Budesonide-formoterol 200/6 mcg, 1 inhalation as needed for symptom relief

P<0.001

As-needed
terbutaline
(N=1277)

0.27,0.49)

O’Byrne et al, NEJM 2018

GINA 2021

© Global Initiative for Asthma, www.ginasthma.org



Key studies of SMART approach

The NEW ENGLAND JOURNAL of MEDICINE

SYGMA1 The NEW ENGLAND
NEJM 2018 JOURNAL o MEDICINE

ESTABLISHED IN 1812 MAY 17, 2018 VOL. 378 NO. 20

Inhaled Combined Budesonide—-Formoterol as Needed
in Mild Asthma

Paul M. O’Byrne, M.B., J. Mark FitzGerald, M.D., Eric D. Bateman, M.D., Peter J. Barnes, M.D., Nanshan Zhong, Ph.D.,

Christina Keen, M.D., Carin Jorup, M.D., Rosa Lamarca, Ph.D., Stefan Ivanov, M.D., Ph.D., and Helen K. Reddel, M.B., B.S., Ph.D.

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Novel START Controlled Trial of Budesonide—Formoterol
NEJM 2019 as Needed for Mild Asthma

Richard Beasley, D.Sc., Mark Holliday, B.Sc., Helen K. Reddel, Ph.D.,
Irene Braithwaite, Ph.D., Stefan Ebmeier, B.M., B.Ch., Robert J. Hancox, M.D.,
Tim Harrison, M.D., Claire Houghton, B.M., B.S., Karen Oldfield, M.B., Ch.B.,
Alberto Papi, M.D., lan D. Pavord, F.Med.Sci., Mathew Williams, Dip.Ex.Sci.,

and Mark Weatherall, F.R.A.C.P., for the Novel START Study Team=*

ORIGINAL ARTICLE

As-Needed Budesonide—Formoterol versus
Maintenance Budesonide in Mild Asthma

Eric D. Bateman, M.D., Helen K. Reddel, M.B., B.S., Ph.D.,
Paul M. O’Byrne, M.B., Peter J. Barnes, M.D., Nanshan Zhong, Ph.D.,
Christina Keen, M.D., Carin Jorup, M.D., Rosa Lamarca, Ph.D.,
Agnieszka Siwek-Posluszna, M.D., and J. Mark FitzGerald, M.D.

Budesonide-formoterol reliever therapy versus maintenance  =>@ “x ®
budesonide plus terbutaline reliever therapy in adults with
mild to moderate asthma (PRACTICAL): a 52-week, open-label,
multicentre, superiority, randomised controlled trial

JoHardy*, Christina Baggott*, James Fingleton, Helen K Reddel, Robert | Hancox, Matire Harwood, Andrew Corin, Jenny Sparks, Daniela Hall,

Dofiah Sabbagh, Saras Mane, Alexandra Vohlidkova, John Martindale, Mathew Williams, Philippa Shirtcliffe, Mark Holliday, Mark Weatherall,
Richard Beasley, on behalf of the PRACTICAL study teamt

SYGMA2
NEJM 2018

PRACTICAL
Lancet 2019

Meta-analysis of 4 RCTs: Crossingham, Cochrane 2021



EPR4, GINA, FDA and insurance in the US

* 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

O'Byrne, NEJM, 2018



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 | do with these abnormal labs in my severe asthma patient?



Acute exacerbations

Effective asthma self-management education requires:

+ Self-monitoring of symptoms and/or lung function
» Written asthma action plan
* Regular medical review
All patients
Increase reliever

Early increase in
controller as below

Review response

R L R L L e L

EARLY OR MILD LATE OR SEVERE

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.



PRIMARY CARE Patient presents with acute or sub-acute asthma exacerbation

Is it asthma?
ASSESS the PATIENT Risk factors for asthma-related death?

Severity of exacerbation?

MILD or MODERATE SEVERE
Talks in phrases, prefers Talks in words, sits hunched LIFE-THREATENING
sitting to lying, not agitated forwards, agitated Drowsy, confused
Respiratory rate increased Respiratory rate >30/min or silent chast
Accessory muscles not used Accessory muscles in use

Pulse rate 100—120 bpm Pulse rate >120 bpm

O; saturation {on air) 90-95% O; saturation [on air) <90%
PEF >50% predicted or best PEF <50% predicted or best RN

START TREATMENT

SABA 4-10 puffs by pMDI + spacer, . VTRANSFER TO ACUTE
repest every 20 minutes for 1 hour ) CARE FACILITY

Prednisolone: sdults 40-50 mg, IR While waiting: give SABA
children 1-2 mghg, max. 40 mg ipratropium bromide,

Controfled oxygen (if available) tanget Oz systemic corticosteroid

saturation 93-95% (children: 94-98%)

= v o

CONTIHUE TREATMENT with SAB@B'needed
ASSESS RESPONSE AT1 Ngg\(oreadar) j,

-~ g

IMPROVING

ASSESS FOR DISCHARGE ARRANGE at DISCHARGE

Symptoms improved, adng SABA Reliever: continue as needed

PEF improving, and >60-80% of personal Controller: start, or step up.

Check inhaler technigue, sdherence

>94% room sir Prednisolone: continue, usually for 5-7 days

{3-5 days for children)

Follow up: within 2-7 days (1-2 days for children) y

Resources at home adequate

FOLLOW upP
Review symptoms and signs: Is the exacerbation resolving? Should prednisone be continued?

Reliever: reduce to ss-nesded. Controller: continue higher dose for short term {1-2 weeks) or long term
{3 months), dependingon badiground to exacerbation

Risk factors: check and comect madifiable risk factors that may have contributed 1o exacerbation.
including inhaler technique and adherence. Refer if =1-2 exacerbations in a year

Action plan; Is it undentood? Was it used sppropriately? Does it need modification? j

0O:: oxygen; PEF: peak expiratory flow; SABA: short-acting betaz-agonist (doses are for GINA 2019
salbutamol)



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

The NEW ENGLAND JOURNAL of MEDICINE

The NEW ENGLAND

ORIGINAL ARTICLE ‘ JOURNAL of MEDICINE

ESTABLISHED IN 1812 JUNE 2, 2022 VOL. 386 NO. 22

Rehever-Trlggered Inhaled Glucocorticoid Albuterol-Budesonide Fixed-Dose Combination Rescue Inhaler

in Black and Latinx Adults with Asthma for Asthma
Alberto Papi, M.D., Bradley E. Chipps, M.D., Richard Beasley, D.Sc., Reynold A. Panettieri, Jr., M.D.,
E. Israel, J.-C. Cardet, J.K. Carroll, A.L. Fuhlbrigge, L. She, F.W. Rockhold, N.E. Maher, Elliot Israel, M.D., Mark Cooper, M.Sc., Lynn Dunsire, M.Sc., Allison Jeynes-Ellis, M.D., Eva Johnsson, M.D.,
M. Fagan, V.E. Forth, B.P. Yawn, P. Arias Hernandez, .M. Kruse, B.K. Manning, Rolsert Rees; Bii:D:, Ehiristy Cappelli, Pharm D, s Frank € Hlbers, W0

J. Rodriguez-Louis, J.B. Shields, B. Ericson, A.D. Colon-Moya, S. Madison,

T. Coyne-Beasley, G.M. Hammer, B.M. Kaplan, C.S. Rand, J. Robles, O. Thompson,
M.E. Wechsler, J.P. Wisnivesky, M.D. McKee, S.P. Jariwala, E. Jerschow, P.J. Busse,
D.C. Kaelber, S. Nazario, M.L. Hernandez, A J. Apter, K.-L. Chang, V. Pinto-Plata,
P.M. Stranges, L.P. Hurley, J. Trevor, T.B. Casale, G. Chupp, I.L. Riley, K. Shenoy,
M. Pasarica, R.A. Calderon-Candelario, H. Tapp, A. Baydur, and W.D. Pace

Phase 3 RCT (PICORI) Phase 2 trial

PRACTAL

NEJM 2/26/22 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 | do with these abnormal labs in my severe asthma patient?



GP OR SPECIALIST CARE

Investigate and manage difficult-to-treat asthma in adults and adolescents

Crasidar referr ng to sp=cia ist or sevee asth~a cliriz at any stage
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Severe asthma definition: risk + control

TABLE 3 Definition of severe asthma for patients aged =6 years

Asthma which requires treatment with guidelines suggested medications for GINA steps 4-5 asthma (high dose ICS™ and LABA or leukotriene
modifier/theophylline] for the previous year or systemic CS for =50% of the previous year to prevent it from becoming “uncontrolled” or which
remains ‘uncontrolled” despite this therapy
Uncontrolled|asthma defined as at least one of the following:

1) Poor symptom control: ACQ consistently >1.5, ACT <20 (or “not well controlled” by NAEPP/GINA guidelines)

2) Frequent severe exacerbations: two or more bursts of systemic CS (>3 days each] in the previous year

3) Serious exacerbations: at least one hospitalisation, ICU stay or mechanical ventilation in the previous year

&) Airflow limitation: after appropriate bronchodilator withhold FEV1 <80% predicted (in the face of reduced FEV1/FVC defined as less than

the lower limit of normall

Controlled asthma that worsens on tapering of these high doses of ICS or systemic CS (or additional biologics)

#. the definition of high dose inhaled corticosteroids (ICS) is age-specific (table 4). GINA: Global Initiative for Asthma; LABA: long-acting B,-
agonists; CS: corticosteroids; ACQ: Asthma Control Questionnaire; ACT: Asthma Control Test; NAEPP National Asthma Education and Prevention
Program.

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



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

Normal

Eosinophilic D > Noneosinophilic
Asthma ) ) Asthma
Airway smooth muscle
Mastcell \Epithelium and reticular hasement membrane
‘ lgE/;.:‘::\.
Allergic eosinophilic , YV/y k. ) )
Wflsmation fi 8 cells ¢ 7 e Pauagranulocyﬂc
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Nonallergic i \&
eosinophilic

inflammation

Pollutants,
oxidativestress,
microbes

Pollutants,
microbes

- Allergen sensitization

Th1l + Th17 neutrophilic
inflammation

PGDS ..‘:: Goblet cell
Mastcell

Neutrophil

W. Busse Allergology International 2019



Severe asthma: it’s all about the endotype

* T,2"orT,2°
* 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

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



SPECIALIS | CARE; SEVERE AS THMA CLINIC IF AVAILABLE

Assess and treat severe aasthma phenotypes

Continue ta oplimize managamen: as in sactior 3 (including naaler techniqua. adherence. cemeikidities. non-phar~ecologic sirazeg 8s)
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SPECIALIST AND PRIMARY CARE IN COLLABORATION g‘
S o
3 Z
Monitor / Manage severe asthma treatment
Contirus -c: optimize maracament AsTnd

> 4 Review rasponse > Canlinue lo eptimiza management as in seclion 3, including:
= Aztlma: sympenm cancrol, exacerhatians, lung fi.nctina
- Tyoe 7 comnrhicities e.6. rasal palyansis, aopic demiztifis * Inha ar achnique
+ Meclicztors: treatmertintens tv, sice effects, affarcability * Adnersnce
» Patlcat st sfacton » Comortidizy maragamen:
+ Non-pkarmace ogic siratag es
#f good response to Type 2-targeted therapy A SO0 Ttom oect
- Re-svaluate the pasient 2ve~y 5-6 manirs W + Twve-way com~urication with GP for cagoing care
yos. ° For oral treatmenta: nors der denrasing'siopping OCS first (anc

check o ad-eral insull € ereyl, then slapping olter add on mecicalion

= | of inhaled treatments: consida decieasing aller 3 6 monhs,
cunl nua a. lwasl moders ls dues ICS-LABA

* Ra-svaluate nerd for argoing viologic therapy

» Ordar of redu cion of treatments based cn obeanved banefit, potentizl
side-efrcls, onst ane patien: preference

Notes:

tf no good response to Type 2-targoted therspy
= Stap the alolohc therapy

= ldoview the 208 ¢t differential dIAGICSIE, N0 CF teck nigue,
adherece, cormorbidilies, side-sllfesl:, srmolicnal suppor.

* Consider hig ‘esolufion chest CT (i* not cora;
» Regssess paenclvps ard treatment opticns

InA

- i zpulLm (if available:
- Ceagider add-an low dose szifkre—yz n
- Congider b-ar choscopy far atamesiveadcitionel disanosas

- AE Iast resort. consicer s:dd-on aw dozse OCS, but i~ plemet
siratenies ta mirimize side-effacts

- Congider E-ar chial thermaplasy [+ registy)
= Stop inefectrse add-or herzples
= Do et stopp G2

NG swdense of Typs 2 anwar inflammadon. G to secton 10

* Cliack \nca! afigibity oniaria for specfic biv'agic
fharariea as these may vany from thnse Yaten
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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
e Serum IgE: screen for ABPA
» Screen for parasitic infections (Strongyloides, Toxocara 1gG serologies)

* Yes: Hypereosinophilic syndrome
e Screen for parasitic infections (Strongyloides, Toxocara 1gG serologies)
» Urgently need to determine if malignancy is present

. gBlZ or 1 tryptase or peripheral smear with dysmorphic eos: oncologist referral for bone marrow
iopsy

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



s

Predisposing factor — asthma

\

ASt h m a a n d S e r u m I g E r Screen with Aspergillus fum‘iquatus (Af) specific IgE levels

.

A
* Allergic bronchopulmonary aspergillosis (ABPA) or mycosis Negative —[ Positive
(ABPM) diagnosis x ) )
* Obligatory criteria (3/3) s ~ e ~
ore-existing asthma or cystic fibrosis Gonsider TIgE if [ TIgE <1000 IU/mL ] [ TIgE >1000 IU/mL ]
Total serum IgE > 1000 uncontrolled
EGPA often causes serum IgE to exceed this level asthma or
Mold allergy (skin test or Immunocap) pulmonary ~ * N Aspergillus skin test
* Minor criteria opacities Controlled EOSln‘ophll count
Peripheral eos >500 - / L asthma y Af-precipitins/Af-IgG
If peripheral eos # > 1500 then need to consider EGPA l a
Aspergillus 1gG > 27 - N
HRCT transient findings (opacities, nodules, high-attenuating ", . isi
mucus) OR bronchiectasis OR fibrosis (if longstanding ABPA) Sensitization to R?pzeat TIge IT.Itsmg
*  EGPA can also cause fleeting opacities, nodules and bronchiectasis fungi other than Af L ( E years) y ers

h 4

[ 2/4 tests positive ]

h 4 I

Radiologic Classification by HRCT {Uncontroued] [ HRCT chest ]
ABPA-S  normal HRCT [ ABPM | [ asthma |
ABPA-B bronchiectasis [ Nofmal ] [BronchJi'ectasis]
ABPA-HAM high attenuation mucus
ABPA-CPF fibrosis, scarring, aspergilloma, >
or pleural thickening w/o HAM [ AAFS ] [ ABFA=S ] [ ABFAB ]

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



Biologic agents targeting TH2hi 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-IL5/5Ra (Eos >150 in last 6 months)

* mepolizumab, reslizumab, benralizumab

e Anti-IL4ra/IL13 (Eos>150 in last 6 months or FeNO > 25)
e dupilumab

* Anti-TSLP
* tezepelumab



., » Corsider acd-on Tvpe 5-

SPECIALIST CARE: SEVERE ASTHMA CLINIC IF AVAILABLE

Conbinae o ophimicé manage~enl 33 m $ec.1or 3 (inclucirg naaler lechmque. adherende. comeradilies, nar pharmacaloge skraleges)

Consider add-on hiclagic Type 2-targeted lrealmenls

Aszsess and treat severe asthma phenotypes contd
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»
S
=~
S

ERTIRS

Cligibliisy

Prodistors af astivna hespanss

Antl-IgE Gmaizom

lenyeled bivloy ¢ herpy
for patienis with
exacerbatiars ar poor

is the palivn! wlianlic 'y anb-igE lur sevec alieoge astiine?”

« Sansitzaticn an skin pric« testing ar spaciic IgE

Wiar factnrs may nredicf gona
asMime resnanse to ant igh?
* B uwd vosinophils 2280701 +-

Extend trizl to
8 12 monchs™

yas

v

» Trazl sen.m IgF and weicht withis drsage ‘args v FENO 220 pob +
symalorn vcenlic on hgt YR, i
dose ICS-LABA, who heve * Lxace balions in lusl yeo” = A lprgen-driven symplnms + nnlear
evidence of Type 2 = Ch ldhood-onsat astama + Croosaora
. o S 5
inlla ‘ma.uon i eligible™; Goar!
. Ct.'ll'..-'-lt-‘l?l' Ioc.al payer 5 \fial for allcast asibineg "
. '9"’"":}"’?‘:“°“ad- Wha factors may pradict good 4 =onlhs and imSHGnsas
:‘::’?;‘:,; :fs,:;pmu {5 e petient elgible for anti-1LS /anti-L SR for severe ensinaphilic sstma?™ 83”:‘""8 FRSRANSE '0 anfi-if K5R? AS3ERS 8PANSE
¥ Shoosirg belaeen * Lxace balors i las. year = Higher blooe cc.amc'.ah 15 +++ .
avai able therapiss * Blaod sosinopnils. | g. >150¢ul o~ #300ip! . Morg sxacerbations ir
+ Also zonsida- cost, dozing p:w::lt’:'ﬂ:;qm . .
I I 8 = Adutans 2
frequenm,, rante {SC or IV], ’ - STOP add-on
pa.ient preferenes r Nuzal polyposis ++
Consider switcting
: . *r; a different Type
Anti-ILAR (Aspiiimak) W’I af factors may }.J-'?l’f.““:‘! ;‘.‘OL’K'J: 2-l:JFJU| o it .’: 5
ts the palion! sigiblc 150 anbi-L4R [or sevme sosinoplitic Troe £ ustlina ™ PEINN TBSPUIEY 10 nli-ILARY if al gible™®
+» Exacerbatarsis les: yaar + Hicher bloae ecsiaaoh ls +++ -

» Rinod pasinapaila 2150 and £1500)1, or FeNQ 225 nph,
o Lakingg g wece GCS

il

Which Livagee
J2 aupopnaie o
Sta finst?

= Higher FaNOQ -++

Good response
to T24argeted therapy

Antl-TSLP (te7epefimnab)

15 the catient eligile for antl-TSLP for severe asthima? ™
= Exaceraatons in last year

J Cilgibic for nsne? Return fo soctisn 7

What fzetors may oveaici geod

psihine rosponss (o amti-TSLP?
+ Hicher bloac scsincah Is +++
 Higher FaNO -++

Litlla'no raspanee
ta T2-taryeted therspy

MG 2n0BINce & 1yD6 & WSy inieminalion

* Creck insal elginnify critens for spenfic thalngic
LACFGICS &8 MRS 11y vory (G INasSe isley

Mo ewdsnce of 1y ¥ sy whginmeton, Uo o ssonca 10
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Omalizumab

2 mechanisms
1.) Blockage of free IgE

WARNING: Anaphylaxis

Anaphylaxis presenting as bronchospasm, hypotension, syncope,
urticaria, and/or angioedema of the throat or tongue, has been reported
to occur after administration of XOLAIR. Anaphylaxis has occurred as
early as after the first dose of XOLAIR, but also has occurred beyond 1
year after beginning regularly administered treatment. Because of the
risk of anaphylaxis, observe patients closely for an appropriate period of
time after XOLAIR administration. Health care providers administering
XOLAIR should be prepared to manage anaphylaxis that can be life-
threatening. Inform patients of the signs and symptoms of anaphylaxis
and instruct them to seek immediate medical care should symptoms
occur.

: binds the Ce3 domain of the free IgE heavy chain
2.) Downregulation of FceRI receptors

: decrease FceRl receptor density on mast cells and basophils

Omalizumab

Y

sc g2 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+):

Binds 10 arculating
igE decreasing v

| Expression of high
affinaty receplors

+ Perennial aeroallergen

call-bound gE

*1gE 30 - 700 IU/mL

- M&'.

E3 B | J "
v uff N o FeoRl
J

o,

‘ Mast col'basophi

: v nflmrstion

* weight 66 Ib — 331 Ib

Subcutaneous XOLAIR doses every 2 or 4 weeks*
for patients 12 years of age and older with asthma

Tave

2 ©

.

E asanophil

J.B. Bice et al. / Ann Allergy Asthma Immunol 112(2014) 108e115

s

Allergic inflammation

Asthma symptoms and exacerbations

Body weight
" Pounds
Dottt el
66~ N32- 2154~ >198-
Dosing 132b | 1541b 1981b | 3301b
Pretreatment freq. Kilograms
| Moctator serum IgE 30- >60- >70- 90-
v - au/mL) 60 kg T0 kg 90 kg 150 kg
Dose (mg)
2 230-100 Every | 10 150 150 300
>100-200 4 300 300 300 225
>200-300 D 300 225 225 300
>300-400 225 225 300
>400-500 Every 300 300 375
2
2000600 weeks 300 SCI |nsfficient data to
>600-700 375 recommend a dose

*Dosing frequency:

O
(0

doses to be
doses to be

d every 4 weeks
every 2 weeks




[ ]
/ \ n t I = I L5 R G Also for EGPA and HES, 3x dose

EGPA 18 yo+
HES 12 yo+

NK or Macrophage
m‘,’ 9 Mepolizumab (monthly sc)

Asthma 6 yo+
CRS + nasal polyposis 18yo+

monthly sc x 3mo,
then every other month

12 yo+ Reslizumab (monthly iv)

18 yo+
FcyRllla Anaphylaxis risk
Bcnnllzumab
ADCC s
Eosinophils membrane x
Benralizumab inhibits IL-5R
hetero-oligomerization

Signal transduction



Anti-IL4 and IL-13 activity

sc g2 week for asthma, atopic dermatitis or CRS + nasal polyps
sc g1 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

Dupilumab
IL-4 Receptor a Inhibitor
|L-4
Dupnlumab
IL- ARaI ( IL-4Rat I ‘ IL-13Ral
IL-4 receptor IL-13 receptor

Monoclonal antibody directed againstthe IL-4 receptor a

Vatrella A, et al. J Asthmao Allergy. 2014;7:123-130

)
ILC2 O k)CD4+ Th2

Airway recruitment of eosinophils \ / Switching from IgM antibodies to IgE
< IL-4 | ———> g &2 IgE
? IL-13 )).' & 2 z

B cell \ \ %’
Enhancement of R .
ASM contractility ; 'o@
»

Mast cell
. .
.
Histamine
Airway remodeling * @ Cysteinyl LTs
'+ ¢ Prostaglandins

A +  Cytokines
/ Fibroblast \ T iINOS

Mucus production

Goblet cell : ; Collagen
hyperplasia Myofibroblast ASM proliferation deposition Epithelial cells




Anti-TSLP activity

Allergens Viruses Bacteria Cigarettes Pollutants  Physical injuries

AN SIS WM

e ‘ “,“"‘ ""“::”‘ A\"‘.‘/. N “‘ I\ "‘.\:“
sc q4 week ‘ | l ‘ ‘ j
recc avoid live vaccines \0 @ | e oeoe ‘ |®|® 3000
FDA approval 12+ yo LS ‘ ‘Epithelium
e Fibroblast
IL-13
Dendritic cell
Mastcell . Th2 —
. o
%}gﬁ i
Th17 Tho TGF-B
IL-17A
Mast cell
IL-17A G
B cell Neutrophil e
Smooth muscle L

e B e I e B T e i g e M
QQDDQQQ QD QD DQQD QD QDQQQDDQ
R S s

C. Pelaia et al. Int. J. Mol. Sci 2021 Allergic Eosinophilic Neutrophilic Paucigranulocytic



Therapies for T2'° asthma

| Mo evidence of Typs 2 airvay inflammation l

+ Qeviewr e basics: diferznlizl dizgrosis, inlalzr lechhic e, alhsrewce,
conerbid s, sie-ellecls

#wIid sxaosarss [tbsoos sToks E leqgens. milents;
Conddzrinvss:gaiiens | av3ilzhlz ard not donzl

- Spulur indadoor

- Hig1 raszlulion chest CT

- Brenciossoay “or azznratveradd tiensl disgnosss

+ Considsrbia =f adz-o1 ecimends it ave lacle =nz 10i alecdy ied]

- laks

- Lowrcose ez hroTycn

- andi-LER Cif =2king raitaranzs JCS

- Anli-TSLP™ b insullicieal 2vicenzz npaler.s 01 ma lerars2 DC3]

L

- #s ast esot. consicar addar kw dose 0055, aul imzleTer: shalegiss
1o m 1im =2 sid=-eflecis
+ Considsr brersia ibanrap asty 1+ regisly]
+ Sloz inzlsol w2 axd-en theravies

Maintenance OCS suppresses peripheral eos #s

ERTIRS

Inhaler fechnioue

Ardherence

Cornorbidily managernent

MNon-phamnacologls strategles

Aat erts’ socialvmotiona needs

| wo-way cammunlcatien wtb Gl tar ongolng cans

dupilumab has FDA indication for OCS-dependent asthma

Tezepelumab approved for eos # < 150

HRCT is useful to exclude other concomitant pulmonary disease
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Other management updates to be aware of:
GOLD recommendations in COPD

s - -

exacerbationsor2>1
mMRC 0-1, CAT < 10 mMRC > 2, CAT 2 10

leading to
hospitalization

0 or 1 moderate
exacerbations
(not leading to

hospital admission)

FIGURE 4.2

© 2022 Global Initiative for Chronic Obstructive Lung Disease



e DYSPNEA e o EXACERBATIONS e
LABA or LAMA LABA or LAMA
] *
I [ |
L L L
(** (**
LABA + LAMA (** LABA + ICS LABA + LAMA (** LABA + ICS
Consider if ) )
eos < 100 Consider if
N (O eos 2100
* Consider (| LABA+LAMA+ICS Y| LaBA+LAMA+ICS | €
switching
inhaler device 1
or molecules | ~ |
¢ |[nvestigate N N
(and treat) Roflumilast In former smokers
th
gf di/rs;?;saes FEV; < 50% & Azithromycin
chronic bronchitis

FIGURE 4.4
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Additional reading

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



Thank you for listening!



