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\sthma:
nflammatory Changes
1 Airway Wall

ecruitment and accumulation of
osinophils, mast cells, lymphocytes

esulting structural changes:

50blet cell hyperplasia
hickening of basement membrane

1creased vascularity




To now a selection of therapies to ¢
more personalized care
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Case 1- 62 M severe asthma

tially seen at age 53 in 2011
'yrs hx of asthma, nonsmoker

ednisone only controls it
On MTX weekly

. osteoporosis, neuropathy

lled out ABPA

timized regimen

onch with 33% lymphs

m mm hypertrophy, goblet cells, eos

\derwent BT did much better



Case 1- 62 M comes back

tially seen at age 53 in 2011
'yrs hx of asthma, nonsmoker

ednisone only controls it Worsened again with symptoms

On MTX weekly
-. osteoporosis, neuropathy Never really got off prednisone after BT
lled out ABPA Over months, weaned off prednisone
timized regimen
onch with 33% lymphs Continued ICS/LABA, stopped zileuton

m mm hypertrophy, goblet cells, eos

Spirometry 80% without sig BDR
iderwent BT did much better



Case 1-what would you do next?

) Start a biologic therapy
) Review symptoms and reassess

3) Repeat thermoplasty (it worked before)

)
1) Chronic oral steroid therapy



o
Case 1

Revisited diagnosis, GERD uncontrolled
>inus treatment optimized
Nhile off steroids, CBC diff obtained
>tarted mepolizumab
>ignificantly better ACT = 20

off steroids ‘| have my life back’



-
Biologics for Asthma




Bacteri e.g M. pneumoniae
Virus e.g. HRV
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Sulaiman 2016: Pulm Pharmacol and Ther




'/ pollutants microbes, glycolipids
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‘ICS sensitive’ ‘ICS resistant’

Early-onset allergic eosinophilic airway inflammation Late onset nonallergic eosinophilic airway inflammation
‘extrinsic asthma’ ‘intrinsic asthma’

Bel E, ten Brinke A; Chest 2017; 15:




What makes severe asthma different?

Severe asthma:

- Asthma that requires tx with high dose ICS + second controller and/o
systemic corticosteroids to prevent it from becoming ‘uncontrolled’ or
that remains ‘uncontrolled’ despite this therapy.

- Uncontrolled asthma: poor sx control, freq severe exacerbation
(>=2 bursts of systemic CS in past yr,) exacerbations-1 hosp, ICU or
mech vent in prior yr; FEV1< 80%

Relatively large proportion of resource expenditure
although only 10% prevalence

ERS/ATS CP guidelines Severe Asth



evere Asthma: From phenotypes to endotype

Phenotype Endotype
Observable characteristics + Subtype of a condition defined by
Airflow limitation, age, distinct functional or pathophysiol

mechanism

eosinophilic, etc.

» Biomarker, genetic element or
pathobiology, stable over time wh
has a robust response to therapy

Hereditary, early onset allergic
asthma

Poorly reversible, very severe,
neutrophilic asthma

Late onset eosinophilic asthma

Late onset, symptom dominant
obese minimal inflammation

Wenzel Clin Exp Allergy 2012



Evolving Endotypes for Asthma

Clinical Genetics/ Biomarkers Tx Response
Pathobiology

Severe early
onset allergic

Late onset,
persistently
eosinophiic

ABPM

Obese-female

Neutrophilic

Childhood/
progressive

Adult onset

Usu adult
onset,
persistent

Very late
onset

Exposures,
pollution,
viral

Allergic disease

Sinusitis, polyps,

AERD

Steroid refractory

Cough, mucus,
central b’ectasis

Enhanced sx, less
obstrn, hormonal

Fixed airway
obstn

Th2, eos?

Leukotriene
pthway

CFTR?
Blood/lung eos

Neutrophilic, ?
innate immune
activation

Hi Exhaled NO,
IgE

Blood/pulm eos
despite GC,
csLT, IL-5

Fungus specific
IgE and IgG

Adipokines

BAL or sputum
neutrophils,
Th17, I1L-18

Steroids, Th2
blockers

Anti-IL5, Th2
modifiers

Steroids,
antifungal,
anti-IgE

Weight loss,
not steroid
responsive

Macrolides




Omalizumab
Severe atopic, steroid dependent asthma

\nti IgE Ab: Omalizumab - 2003
eutralization therapy

educed exacerbation rate, risk of
ospitalization
- IgE 30-700 IU/mL

-  Recombinant mAb down-regulates IgE

receptors, blunting allergic reaction

Humber M, Busse W, Hanania et al. JACI 2



Partner with allergist

>evere asthma
Pheno-endotype with IgE and skin test/RAST
Optimize management

>ontrol other factors
Comorbidities

>onsider Omalizumab and refer for AIT
Counsel patients-disease modifying approach




o
Omalizumab with AIT

dmalizumab pretreatment

1 safety and tolerability of cluster and rush immunotherapy schedu
1 pts with moderate persistent asthma and AR

lore effective together than with AlIT alone

nproved symptoms load and asthma control

\dding Omalizumab tx to birch and grass AIT resulted in less rescue me«
se and sx days c/w Omalizumab or AIT alone

Reduce rate of systemic reactions
Kopp JACI 2002, Kuehr JACI 2002



.
polizumab- mAD directly binds IL-5

\pproved 2015 for =212 yr and older

- 100 mg every 4 weeks Mepolizumab
- self administration syringe July 2019 — ,Q—X

P
=
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educes exacerbation rate (by ~ 50%)
educes sputum and blood eosinophils

mproves asthma control
slucocorticoid-sparing effect (2.39 more likely with tx)

Pavord D. et al. Lancet 380 2012; Ortega H et al. NEJM 2014; Bel et al NEJI



1ti-IL5 Reslizumab- mADb

yroved in 2016

ight-based |V

Best response with high eosinophils and nasal polyps
Subgroup with > 400 eos/uL.:

significant mean FEV, increase 270 mL vs. placebo)

bits IL-5 from binding to |IL-5 receptor on eosinophils
Juces frequency of asthma exacerbations

Castro M, et al. Lancet Respir Med. 2015



Benralizumab (Anti-IL 5 receptor a mADb)

yroved in 2017

- Reduction in exacerbations by 51%
- Increased lung function, improved symptom control

- Oral steroid-sparing effect-reduces OCS on avg by 75% and
otal discontinuation in 52%

Reduced hospitalization by 60%

Palaia 2016: Therapuetics and Cl

gets IL 5 receptor a results in apoptosis of eos and
ophils via Ab-dependent cytotoxicity

FitzGerald JM, et al Lancet. 2016.



Jupilumab
Anti IL-4 R a / IL-13)

\pproved 2017 now mod-sev asthma
1hibits IL-4 and IL-13 signaling
1itial indication: atopic dermatitis

lewer Indications ages = 12:
severe eosinophilic asthma
nasal polyposis

\sthma: better control (reduced exacerbation by 50-70%)
Improved lung function (29-33%), steroid sparing (off OCS in 50%)

)osing variable:
Loading dose 600mg then 300 mg q 2 weeks or 200 mg g 2 weeks SQ

Sciencec

Wenzel et al. Lancet 2016; Castro et al NE



logic therapy-Biomarkers for guidance

dict efficacy?

J)malizumab - high eos, high FeNO
/epolizumab - eos = 300 cells/uL o
Reslizumab - eos = 400 cells/uL

lllllllllllll

3enralizumab - any eos

GGGGGG
Eotaxin

Jupilumab - eos = 300 cells/uL

McGregor Am J Respir Crit Care Med, 2C




How does everything fit in?

Confirm diagnosis of asthma

Symptoms of wheeze, cough, dyspnea, sputum
Reversible airway obstruction
(+) Bronchoprovocation challenge

Assess level of controland appropriateadherence

Follow GINA step based guidelines for escalation of therapy

If symptoms remain uncontrolled at GINA step 5 proceed
Immunotherapy with phenotyping

l Phenotype with blood biomarkers

T Eos ! Eos
T or N Ige

/ Eosinophilic & 4 Non-Eosinophilic’

tige
T or N Eos

Add 2™ inhaled corticosteroid

Maximize ICS/LABA inhaler Sputum Analysis
Consider OCS and/or anti-IL 5 agent

Neutrophilic ~ Paucigranulocytic
On chronic oral Nasal polyposis

i i Assess and treat for
corticosteroids Reduced FEV1

. Consider trial of "
Benralizumab Hiseraiae tharsny Bronchial

Mepolizumab Reslizumab / ' Thermoplasty
Dupilumab—/

Algorithm to guide selection advanced
therapies for (severe) asthma

Adapted from Oberle Current Opinion Pulm Med 20




Case 2: Path to success(?)

4 M longstanding patient
- Developed asthma worsening in 2012, initial FEV, best was 78%
- Mucus production/thick
- Variable adherence
-+ atopic with + eos
- Chronic sinusitis

atio 57%, FEV, 62% (proven BDR in past)
- Optimized management and treated GERD

\t FU, FEV, remained at 53% and ACT = 12
- Added nebulized medications + LAMA therapy



Case 2: Path to success(?)

4 M longstanding patient

- Developed asthma worsening in 2012 STILL NOT BETTE
- Mucus production/thick
- Variable adherence Only prednisone h

-+ atopic with + eos
- Chronic sinusitis

atio 57%, FEV, 62% (proven BDR in past)
- Optimized management and treated GERD

-EV, stayed at 53% and ACT = 12 and then as low as 40%
- Added nebulized medications + LAMA therapy



What would you do next?

) Bronchoscopy to evaluate severe asthma
) CT chest

3) Initiate Omalizumab therapy

)
l) Evaluate for sinus surgery



S
How we got to 65%

>T chest progressive worse from prior:
- diffuse central/periph bronchial wall thickening, mucoid impactions, C

\greed to omalizumab -> duration of stability
- 1 yr later, unsatisfactory results, started benralizumab

stagnant lung function (low) at 35-40%

- Bronch no sig eos (benra) but PMNs 53 - PCR mycoplasma/chlamyc
neg

- EBBx: BM thickening, smooth muscle hypertrophy
- possible ABPA/SAFS — added vori did better, however d/c’'d (1d LFTs

\fter 8 doses of benralizumab switched to dupilumab
- Hx of nasal polyposis and chronic rhinosinusitis



-
Emerging therapies

Target receptors

Toll-like receptor activator

Chemoattractant receptor homologous
molecule on TH2 (CRTH2)

Proteinase-activated receptor 2 (PAR-2)

Calcium sensing receptor (CaSR)

antagonism

H4 receptor antagonism

Transcription Factors

* Biologics

Anti-IL5, 13, IL4ARa
Anti-IL17

Anti-TNF
Anti-TSLP

* Enzymatic Targets

Rho-kinase inhibitor
PDE4 Inhibitor (roflumilast)
INOS and arginase inhibitor



Allergens, viruses, and Airway
irritants junction cell epithelium

Dendritic # %
cell ~ cell Th2 Approved drug
=i differentiation target

Th2
cell ', : gﬂhz Investigational drug

target
E
IL-4 IL-13

= activation in & M2 macrophage |'IL-13
bone marrow ) ~\" polarization
Eosinophil * : Upregulation Bronchial

of . .
Fibrosis
chemokines S enlargement

% Eosinophil

Epithelial
: Basement membrane
Inflammatory cell damage/shedding 2. thickening

| ||_.4"' IL-13 trafficking to the _ . 'gE
d ¢ Goblet cell

I‘Eiss y - Z / d !‘,":"‘_;: N Y
= g -- - — 0 VD e
4 = @ : B cell class e S/ mucus production

IL-5 Basophil Mast cell S
switching and

SM contractility

o

IgE production

o

Am J Respir Crit Care Med, 2019
https://www.atsjournals.org/doi/abs/10.1164/rccm.201810-1944Cl




Tezepelumab (anti-TSLP)
Targets upstream cytokine

nti-TSLP
- Expression higher in asthma airways ‘ o
- 1gG2 mAB, binds prevents interaction with . .
TSLP complex - increased cytokines Th2 cells | - . V/TG G/ 5 = [L 3_
X demonstrated lower rates asthma exacerbation, _, / @ ) B ‘
sgardless baseline eos counts, Th2 status ﬁ? B / o
- Substantial decreases in eos and FeNO /:
- influencing more than a single downstream oo (ﬁ R EM% N
pathway ot i%“
- Phase 3 trials underway Courtesy R Aronic

Corren et al NEJM 2017



o
Guidelines

-PR4
-RS/ATS
5INA

Jonsensus / Workshop documents
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Figure iii

Stepwise Approach for Management of Asthma in Ind

iduals Ages 12 Years and Older

Intermittent Management of Persistent Asthma in Individuals Ages 12 Years and Older®
i Consult with asthma spacialist if Step 4 ar higher is required
Consider consultation at Steg 3,
T
; STER 6 Stepup
if needed
! STEP § Saa ** halow
I (first, check
STEP 4 {first, c
; sreps pred e
Preferred. sl e inhaler technique
! . . dose IC5 + |ABA 3 e,
| STEP 2 Prafarrad; * Dally and PRN + LAMA and PRAM environmental
STEP 1 = + Daily and PRN combination e factorst. and
e, ; - combination madium-dose [C5/ etorst, o
Preterred + Dally low-dose IC5 low-dose 1C5/ farmateral z
PR S n, and PRN SABA conditions)
¥ " e = Dajly high-dose 1GS
or + Daily medium-ciose el
+ PRN concomitant + Daily medium-dose ICS + LABA and 5
ICS and SABA! 1CS and PRN SABA PRN 5ABA ~ Daity highsdese ICS
" ar : "
" + LTRABN PRN
P < aity low-dosercs | | + Dawy medtum-dose :
+ Daily LTRA and PRA + LABA and PRN ICS ¢ LAMA anct U’rbm Atbana Control
SABA SARA FRN SABAT s i
of o Som bolow
~ Daily fow-dose IE5 + Dally high&r dose
+ LAMA and PRN 1G5 + LABAGInd
SABAY PRN 5484
OrDu R — Step down - . .
. iy low-dose M
<okt - Id NOL SpecCitica dave
SABA (i asthma s well
controlled at
least 3 manths)
Steps 1-4: Conditionally recommend the use of subcutanacus imm. a8 an adjunce - -
standard pharmacotherapy in adults and chidran whose asthma is controlied at e itistion and dunng
maintenance of immunatherapy® ‘

mitigation intervention. !

stratagy.!

Each step: Assess environmental factors, provide patient edugstion, snd mansge ggmorbicities”
+ In individuals with exposure (or symptems) and sensitizatiof bo pests: conditionally recommend pest control as a single o multi-component allergen-specific

+ In individuals with exposure and

anddor to aligrgens, conditionally a mudti-comps g T

therapy (IgE/IL-5

Quick-rellel medication:

rescug puts per day.!

up in treatment

+ Usa SABA as needed for symptoms. The Intensity of treatment depends on the severty of symptoms: up to 3 treatments at 20-minuta intervals as needed, Short
coursa of aral systemic corticosternids may ba needed
In Steps 3 and 4, the preferred option includes the use of ICS/formoteral as needed for symptamsa: 2 pulfs every 4 hours as needed, up to & maximum of 10

+ Caution: Increasing Use of SABA or Use >2 days a waek for symetom rellef (not pravention of EIB) generally indicates Inadaguate contral and may require a stap

Suggested reference:

Conftrol assessment is a key element of asthma care. This involves beth impairment and risk. Use of objective measures, sell-reported control, and health care
utilization are complementary and should be employed on an angoing basis, depending on the individuals clinical situation.*

ERS/ATS

Draft Report for Public Comment. December 2019

*

B & & @

MNaotes Tor Individuals Ages 12+ Years Diagram

Abbreviations: IC5, inhaled corticosteroid; LABA, mhaled long-acting bataZ-agonist; LTRA, laukatriens recaptor antagonist; 54BA4, inhaled short-acting betaZ-agonist; EIB, exarcise-induced
Bronchoconstriction; PRM, as nesdad

t = Updated based on the 2020 guidelimas.

b= The term “pasts” in the diagram refiers to mice and cockroaches, These were spacifically examined in the evidence reviewed.

e stepwise approach is meant be assist, not replace, the clinical decislon making required to meet individual patlent needs,

Raview tha Integration of the New Recommendations into Asthma Care saction of the guidaling for guidance on how to use the diagram

‘Whare formoters is specified in the steps, it is because the evidence is based on studies specific to formotarol

I thara s uncartainty in choosing, monitoring, or sdjiusting anti-inflammatory therapies batad on history, clinical Tindings and spirometry, FeRO maasuremant iz conditionally recommended as
part of an ongeing asthma monitoring and managemant strategy that includes fraguent assessments.

Aronchial thermoeoplasty was evaluated In Step 6. The outcome was a conditional recommendation against the therapy.

**Tha evidenca-basad raviews that informed the GRADE mathodology empdoyad in this report did not include studias that axaminad tha rola of anti-IgE or more recantly FR&-approved
biologics (anti-IL5, anti-IL5R, anti-IL4/1L13), Thus, this report does not contain specific recommendations for the use of biologics in 8&thma in Steps 5 and & Readers are referred to a recently
relegsed guideline cn the managament of sevara asthma that alss used GRADE methodalogy Mor further information (Holguin F, Zardet JC, Chung KF, ab 8l Management of Savere Asthma a
Eurcpean Respiratory Socletyfmerican Thoracic Society Guideline. Eur Respdr J 3019 in press [Chitps:,fdol.org10183,/1390300300588-20191),



@
u id el i n eS E R S ATS @ Management of severe asthma: a

Fraeaak Europe_an Re_spirato_ry S_ociety/American
Thoracic Society guideline

TABLE 2 European Respiratory Society [ERS]/American Thoracic Society [ATS] Severe Asthma Task Force recommendations for
the management of severe asthma

Question Recommendation Strength  Quality of
evidence

We suggest an anti-IL-5 strategy as add-on therapy for adult patients with severe uncontrolled asthma Conditional Low
with an eosinophilic phenotype and for those with severe corticosteroid-dependent asthma

We suggest that a blood eosinophil cut-point 2150 uL~" can be used to guide anti-IL-5 initiation in adult Conditional Low
patients with severe asthma and a history of prior asthma exacerbations

We suggest using a blood eosinophil cut-off 2260 uL~" to identify adolescents (>12 years) and adults with  Conditional Low
severe allergic asthma more likely to benefit from anti-IgE treatment
We suggest using a Feno cut-off 219.5 ppb to identify adolescents [>12 years) and adults with severe Conditional Low
allergic asthma more likely to benefit from anti-IgE treatment
4 For children, adolescents and adults with severe asthma uncontrolled despite GINA step 4-5 or NAEPP Strong Moderate
step 5 therapies, we recommend the addition of tiotropium
5 We suggest a trial of macrolide treatment to reduce asthma exacerbations in adult asthma subjects on Conditional Low
GINA/NAEPP step 5 therapy that remain persistently symptomatic or uncontrolled
We suggest against the use of chronic macrolide treatment in children and adolescents with severe Conditional Low
uncontrolled asthma
We suggest dupilumab as add-on therapy for adult patients with severe eosinophilic asthma and for those Conditional Low

with severe corticosteroid-dependent asthma regardless of eosinophil levels

IL: interleukin; R: receptor; Fgyg: exhaled nitric oxide fraction; GINA: Global Initiative for Asthma; NAEPP: National Asthma Education and
Prevention Program.

Holguin et al. ERS/ATS Severe Asthma Guideline — ERJ 2020; 55



SPECIALIST CARE; SEVERE ASTHMA CLINIC IF AVAILABLE

Assess and treat severe asthma phenotypes

Wl
e
l?"‘:-
Confinue to optimize management as in section 3 (including inhaler technique, adherence, comorbidities)
|l l 15T
/ |I II
/ 5 / .
% ») Assess the severe asthma phenotype - =
and factors contributing to symptoms,

quality of life and exacerbations

Assess the severe asthma phenotype during high dose
ICS treatment (or lowest possible dose of OCS)

Type 2 inflammation

Could patient have  » Blood eosinophils 2150/ul and/or yes
Type 2 airway . —
o o ? FeNO 220 ppb and/lor

= Sputum eosinophils 22%, andlor

andlor
Note: thege are not the

criteria for add-on = Need for maintenance OCS

biclegic therapy (see Bb) (Repaat blood ecsinophils and
FeMNO up to 3x, on lowest possible
OCS dose)

Investigate for comorbidities/differential diagnoses
and trealfrefer as appropnate

- Consider: CBC, CRP, IgG, IgA, IgM, IgE, fungal
precipitins; CXR and/or HRCT chest, DLCO

- 3kin prick testing or specific IgE for relevant allergens,
if not already done

- Other directed testing (e.g. ANCA, CT sinuses, BNP,
echocardiogram) based on clinical suspicion
Consider need for socialipsychological support

Involve multidisciplinary team care (if available)

Invite patient to enroll in registry (if available) or
clinical trial (if appropriate)

no
= Asthma is clinically allergen-driven —

Consider non-biologic treatments

L 4

= Consider adherence tests

P « Consider increasing the ICS
/ dose for 3-6 months

/ + Consider AERD, ABPA,

chronic rhinosinusitis, nasal
polyposis, atopic dermatitis
{clinical Type 2 phenotypes
with specific add-on
treatment)

. If no evidence of Type 2 inflammation:
. + Review the basics: differential diagnosis, inhaler
\ technique, adherence, comorbidities, side-effects
+ Avoid exposures (tobacco smoke, allergens, imitants)
\ + Consider investigations (if available and not done)
—= - Sputum induction
- High resolution chest CT
- Bronchoscopy for altemnative/additional diagnoses
+ Consider add-on freatments ~
- Trial of tiotropium or macrolide” (if not already tried) |
e i T [© Global Initiative for As

“Silop ineflciive atd on herapies | www .ginasthma.orc
+ Consider bronchial thermoplasty (+ registry)




SPECIALIST CARE; SEVERE ASTHMA CLINIC |F AVAILABLE
Assess and treat severe asthma phenotypes cont'd
Continue to optimize management as in section 3 (including inhaler technique, adherence, comorbidities)

f

% Consider add-on bfgfggfc Type 2 —

targeted treatments

- Consider addon Type /E_

1sT4"

Zia_;gebd_hidog'cfm_ Is the pafiert elicible for anti
patients with Pmcerb:lglrﬁ f I afﬁergvcﬁglh mm'la'?m IgE
s L P . . .
on high dose ICS-LABA, |I - Sensitization on skin prick testing or specific IgE©
who:Q » Total serum IgE and weight within dosage range ©
- have eosinophilic or 5 st
allergic bi s, of Exacerbations in last year O
- nead maintenance OCS e
+ Consider local payer l no
eligibility criteria ©
and predictors of Pl Anti-ILS5/Anti-IL5R
response when choosing f
between available | Is the patient eligible for anti-IL5 /anti-IL5R
therapies | for severe eosinophilic asthma?
= Also consider cost, dosing | = Exacerbations in last year ©
frequency, route (SC or '« Blood eosinophils 2300/ ©
V), patient preference | |
| no |
i | |I no
|
/' (@] Anti-ILAR
Which biologic ~~//./ s the patient eligible for anti-IL4R
h%ﬂfe = .... for severe eosinophilic/Type 2 asthma?
Lo - Exacerbations in last year™

« Blood eosinophils 2150/l or FeNO 225 ppb®
.. or because of need for maintenance OGS 2

|
__/ Eligible for none?
Retum to section ba

© Gheck local eligibility criteria for spesific biologic - _
therapies as these may vary from those listed © Global Initiative for Asthma, www.ginasthr




pean Expert
on
- Steps

Severe T2-high asthma in the biologics
era: European experts’ opinion

lan F"amrd1. Thomgs Bahmerz. Fy!.\.rin BraidnS. Borja G.r Cosio f"E,
Marc Humbert @7, Marco Idzko® and Lukasz Adamek’

« Early access to special

referral
1 Important concerns in the management of severe asthma identified at the European e Earlier consideration of
tory Biologics Forum . :
i, biologics
biomarkers and phenotypes be best identified and utilised in daily clinical practice?
.0 the right tool for monitoring the response to biologics? ° NO consensus on Iengt‘
ent response assessed using the ACQ related to the effect of treatment on exacerbations? Wa|t t|me before deemi'

awareness be raised among patients and non-specialists regarding the burden of oral
steroids and the potential of new treatments available?

steroids effective in patients having exacerbations while on biological therapies? i 2
ould patients start and stop taking a biologic? effeCt|VeneSS :
iould patients be switched from ocne biclogic to ancther?

hma Control Questionnaire.

et al. Eur Respir Rev 2019; 28

non-responder-does it |

« Switch if not able to rec
OCS use

« Biologics hope to functi
as disease modifiers

 Focus on composite
phenotypes/treatable tr
(sx, pfts, AHR, OCS, Ht



Practical considerations....
regardless of intervention

-ssential to monitor and see the patient
- When they feel better, they may disappear
- Home administration may make monitoring more difficult

Registries help with severe asthma management

)iscuss therapeutic contract:
- Continue FU
- Maintain asthma meds
- Before stopping or reducing to let us know
- Provide educn and guidelines on stopping prednisone therapy

everage virtual care



ATS/ERS and European Expert Panel
guidelines— switch vs. continue

fividualized decision Flexibility of criteria*

1se-by-case Monitor every 3 months while

termine goal of therapy initiating therapy**

omarkers/treatable traits
Move beyond FEV, Need head-to-head

CElSeCHPol e No assumption of a superior

nimum 3 months; often 6-12 R
agent for any individual

*Some with fewer eos benefit
*adherence/comorbidities reinfc



How to switch-real world panel studies

Study design and treatment
re
a
tients uncontrolled Mepolizumab 100 mg
on omalizumab SC every 4 weeks
lus SoC therapies) (plus SoC therapies)

o Improved asthma control
Therapies
switched 9 Improved health status

# @ Improved exacerbation rate
@ Improved lung function

»+;) Reduced eosinophil counts

ically important difference for improvement in asthma control questionnaire-5
rge's Respiratory Questionnaire total scores was achieved by 77% and 79%
respectively. Annualized rate of clinically significant exacerbations was

m 3.26 to 1.18 events/year. Safety and immunogenicity profiles of

b were consistent with previous placebo-controlled trials in severe

- asthma.

Direct switch from omalizumal
mepolizumab (within 2-4 wks
last dose) with no adverse
tolerabllity issues

Also need to consider overlap;
biologic therapies

No head to head trials

Chapman Allergy2019 -



Side effects/adverse reactions

malizumab Mepolizumab
- Injection rxn 45%

- Resp infn 20%
- Sinusitis 16%
- HA15% - Bronchitis 21%

- HA29%

- Worsening asthma 27%

- Pharyngitis 11% - Injection site rxn12%

Initial concern for malignancy, not
substantiated

Well tolerate peds age

Systemic anaphylaxis 0.1-0.2% within 1st Long term safety studies reassuring

3 injection and within 2 hrs administration

Shingles / zoster
- Epipen



o
Side effects/adverse reactions

eslizumab Benralizumab
- Similar to placebo - any AE =65-75%
- Nasopharyngitis - Nasopharyngitis 12-21%
- Sinusitis 8% - Wosening asthma 11-13%
- URI 10% - Hypersensitivity 3%
- HA7%

Anaphylaxis 0.3% as early as 2"
dose, during or within 20 min after
infusion

- Close monitoring in-office * ? Vaccinate vs zoster?

* No report of helminthic infections



Case 3 — Problems below the diaphragm

9 M with severe asthma,
ares every 2 months

- Sinus disease w polyps
- FEV, at58% + 12% BDR
- FeNO 136 ppb

3enralizumab without
mprovement after 18 months

Switched to dupilumab



Case 3 — Problems below the diaphragm

9 M with severe asthma,

ares every 2 months Tolerated loading

- Sinus disease w polyps dose 600 mg
- FEV, at58% + 12% BDR

- FeNO 136 ppb

3enralizumab without

nprovement after 18 months 2"d dose with
profound

abdominal pain
Switched to dupilumab



What would you do next?

) RUQ ultrasound
) Bloodwork: CBC diff

3) Desensitize before next administration

)
) CT abdomen



Patient: “Good to read the package insert’

Abd: Soft tissue stranding and wall thickening predominantly involving
celiac artery, short segment of the suprarenal aorta, common hepatic
ry, and left gastric artery. Findings suggestive of vasculitis versus less

y malighancy.
I
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epolizumab at higher dose indication
EGPA




Dupilumab adverse effects

Different mechanism
iome administration and good safety profile

ransient eosinophilia 2 3000 cells/uL from inhibition of migration
rom circulation to the tissues

>onsequences rare (eosinophilic pneumonia, EGPA)

Jcular complications from lacrimal gland excretion (2-28% with
onjunctivis)



ortant to have a core set of relevant asthma outco!
to inform guidelines

Review of 117 studies / clinical trials
117 studies, and 111 outcomes identified
Asthma control, symptom severity, some PROs

Vith growing number of clinical trials a core outcome set from
takeholders needed to evaluate pooled outcomes

1ead-to-head comparisons are not available

Cost, risks short term, long term
Ongoing research and development needed b/c of gaps / non-responders

Tejwani et al. Journal of Asthma 202



COVID and asthma / biologics

NO evidence asthmatics at greater risk with SARS-CoV-2,

Prevalence of infection may be underestimated

) pts who had exacerbation the prior week treated with systemic
teroids admitted to ICU*

seneral consensus:

Continue treatment/maintenance therapy for best control

No suggestion that immune response will be impaired with COVID
Home administration recommended
Continue biologics even if treatment initiated for COVID

*Bhatraju et al NEJM 2020



E] Cleveland Clinic

Every life deserves world class care.




o
Other/combined indications




.
Case: 18 y/o tennis player

8 y/o with hx of asthma

>symptoms pre-match SABA does not sustain sx

>hest tightness worsening

ncreased phlegm, muffled voice/throat

ncreasing controller therapy doubling ICS, LTRA, ACT still at 15
Nloderately prolonged systemic steroid course resulting in Cushir
>piro mild obstruction with sig BDR



Recent evaluation

Norsening reflux after increasing asthma meds: ICS/LABA, LTRA,
antihistamine, PPI, H2 blocker

Pursued EGD demonstrated esophageal bx with significant eosinophilia

B. PROXIMAL ESOPHAGUS, BIOPSY:
MULTIPLE SEGMENTS OF SQUAMOUS MUCOSA SHOWING DIFFUSE EPITHELIAL REPAIR AND
EOSINOPHILIA.

COMMENT: No columnar epithelium is identified on Alcian Blue/PAS stain. Foci containing at least 40
eosinophils per high power field can be identified suggesting aoslnophi!ic esophagitis over simple reflux.

C. DISTAL ESOPHAGUS, BIOPSY:
SQUAMOUS MUCOSA SHOWING PATCHY EPITHELIAL REPAIR AND EOSINOPHILIA.

COMMENT: No columnar epithelium identified on Alcian Blue/PAS stain. No Helicobacter pylori
organisms identified on Giemsa stain. At least focally, greater than 40 eosinophils per high power field
can be identified again suggestmg aosmophlhc esophaglt:s




