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Objectives

* Understand paradigm shift discouraging the use of
beta-agonist reliever medication without inhaled
corticosteroid in asthma

« Understand the concept of type 2 (T2) inflammation
and how we clinically assess for its presence in
asthma

* Review the biologics available in asthma that
mostly target T2 inflammation, ,how they work, and
how they are used



Definition of Asthma

Chronic inflammatory disorder of the airways
Characterized by:

— Airflow limitation,
 reversible either spontaneously or with treatment

— Airway inflammation
— Increased responsiveness to a variety of stimuli



Rule of 2’s for Lack of Control and
Escalation of Medications

 Lack of Control

— Nighttime awakenings >2/mo
— SABA use for sxs (not pre-exercise) >2/wk
— SX >2 Wk
— ACT /ACQ <20/>1.5
— Lung function Reduced by >20%

— Exacerbations >2/yr



Control on ACT or ACQ

« ACT

— 20 or more
— 3 point change is considered MCID

- ACQ
— <1.5
— MCID 0.5



PROGRESSION in NAEPP

SABA
Daily ICS + prn SABA
or
Low dose formoterol/ICS or SABA with ICS
Regular ICS/formoterol + prn ICS/formoterol

ncrease strength of ICS in the
CS/formoterol

Add LAMA
Consider biologic




43 yo woman with hypertension and mild
asthma seeking f/u of her hypertension

One steroid requiring exacerbation in the
past and it was in the last year with a cold

She has several unopened/unexpired
salmeterol/fluticasone inhalers at home from
the exacerbation and they are her insurer’s
preferred ICS/LABA with a low co-pay

Needs her albuterol inhaler once a week or
sO and sometimes after exercise

ACT is 21

Asks you to renew her albuterol (she has
refilled it once in the last year)



Would you?

. Renew albuterol

. Suggest that she use her low-cost
salmeterol/fluticasone inhaler as needed
instead of albuterol

. Prescribe formoterol/ICS inhaler and tell
her to use it prn instead of the albuterol

. Prescribe albuterol/budesonide inhaler and
tell her to use prn instead of albuterol

. Prescribe an ICS and tell her to use it
whenever she uses her prn albuterol (use a
rubber band to connect them both)



Anti-Inflammatory Reliever Therapy
AIR

« Paradigm Shift

« Concept that reliever bronchodilator therapy
should almost always be accompanied by
an anti-inflammatory drug (inhaled
corticosteroid)

—Increased beta agonist use without

concomitant ICS Is associated with
iIncreased asthma morbidity

—Using ICS every time you use a
reliever reduces asthma
exacerbations



IMPACT Study Showed Thay Using PRN ICS Could be As
Effective as Regular ICS in Mild Asthma

Warranting Inhaled or Oral

CS treatment Warranting Oral CS
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BEST: Albuterol-Triggered ICS was as Effective for Preventing Asthma
Exacerbations as Regular Use in Mild Asthma

As-needed combination therapy

Lo :
Regular beclomethasone therapy

e TR S IR P
Regular combination therapy

D
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As-needed albuterol therapy

P=0.003 by the log-rank test

Patients without Asthma Exacerbation (%)

100 150

Days after Randomization

» |CS use was reduced by >75% in Triggered group as c/w regular group

» No difference in SFD, rescue medication use, of symptom scores between regular and
triggered

Papi A et al. NEJM, 2007




|CS/formoterol and the evolution to (S)MART
(©ingle) \Vlaintenance /~nd ~eliever | herapy

« While formoterol is a long-acting beta-agonist (LABA),
as compared to the other LABA (salmeterol),
formoterol has a quick onset of action

o Studies were undertaken to examine whether
|CS/formoterol could be used instead of albuterol and
simultaneously as background therapy

« Studies showed that ICS/formoterol prn was as
effective as regularly used ICS in preventing
exacerbations and resulted in a 50 to 75% reduction
in ICS exposure



(S)MART

 Further it was shown that substituting ICS/f for SABA
reduced exacerbations by 30% or more

« Studies also showed that using ICS/f instead of SABA
was as, or more, effective than increasing the ICS
dose of ICS/f while decreasing ICS exposure

* These led to recommendations that patients at level 3
or 4 (requiring ICS/LABA) should be on MART.



PRN ICS/t Was As Effective As Regular ICS
in a Real World 2019 Study in Mild (and
Intermittent) Patients

Budesonide—formoterol —— Budesonide maintenance = —— Albuterol

A First Exacerbation

Budesonide—formoterol vs. albuterol
Hazard ratio, 0.46 (95% Cl, 0.29-0.73)
Budesonide—formoterol vs. budesonide maintenance
Hazard ratio, 0.93 (95% Cl, 0.55-1.57)

=
.0
e
]
= ]
.
1]
(V]
(1]
>
wl
o
=
N
o
>~
o=
D
v
]
L
o

200 300

Days since Randomization

Beasley, 2019, NEJM



AGES 12+ YEARS: STEPWISE APPROACH FOR MANAGEMENT OF ASTHMA

Intermittant Management of Persistent Asthma In Individuals Ages 12+ Years

Treatment

: Daily low-dose IC5 | y and PRM i Daily and P
: and PRN SABA : combination : combination

: : low-dose |C5- ! medium-dose
\grmaoterol & : ICS-formote

FRN S&BA : Daily medium-high : Daily high-dose
fdose ICS-LABA + ¢ ICS-LABA +

: LAMA and : oral systemic

: PRN SABA A : corticosteroids +
: | PRN SABA

PRN concomitant

: aily medium-hig
Sdose ICS-LAE
- or daily highydose
: * and

: &, or daily
- Theop hylline e |CS +

: PRM SABA

Alternative

. ar H —
: P ICS + fileuton,®

: Daily low-dose ICS | and PRN SABA
i + Theophylline® or
: Zileuton,” and

: : PRN SABA :

Steps 2-4: Conditichally recommend Uhe use of subcutaheous Cohsidet 3gding Asthma Blologics
T Uvothera Dy 2% 3 J0JUnC tragtmant to standard LI'IE"'lEC-:ithE"E:.-:.I = L aintl-IgE, ant-1LS, antl-ILER.
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Except possibly for mildest

cases of asthma the general

consensus Is that albuterol
should not be used without an

ICS

In most cases of mild asthma AIR
approach should be used



Three Ways to Administer AIR

« Single inhaler with beta-agonist and ICS

— Formoterol/ICS inhaler
* Formoterol/budesonide (Breyna or Symbicort)
* Formoterol/mometasone (Dulera)

Cannot use Salmeterol containing combination (Advair)
since salmeterol in not quick acting enough

— Albuterol/ICS
 Albuterol/budesonide (AirSupra)

* Instructing patient to take ICS every time they use
their reliever (PARTICS) — Patient Activated
Reliever Triggered ICS



ICS/Albuterol Fixed Combination Introduced in
the US as PRN Reliever + ICS

Added to Underlying ICS or ICS/LABA (not on nebulizers)
Reduced Exacerbations by 26% c/w Albuterol Alone (0.15/yr)

Albuteral (180 pa)- hudesanide (160 pg) vs. albuterol (180 pig):
hazard ratio, 0.74 (93% Cl, 0.62-0.89); P=0.001

Albuterol (180 pg)—budesonide (80 pg) vs. albuterol (180 pg):
hazard ratio, 0.84 (95% Cl, 0.71-1.00); P=0.052
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ePapi, NEJM, 2022




Albuterol/budesonide PRN in
Symptomatic Patients Using
Albuterol or Low Dose ICS
Reduced Exacerbations by 47%

A On-Treatment Efficacy Population

r= Albuterol
Mo. of Participants
with Ewent [24)

Al buterol-budetonide Albuteral 110 9.1}
Albuterol-Budesonide B2 (5.1}

Hazard ratio with albutéral—budesanide,
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PREPARE

~

Ml Patient Activated Reliever Triggered ICS
)V (QVAR 80 puff for puff w/MDI and 5 puffs w/neb)

reduced asthma exacerbations

* PARTICS reduced
severe exacerbations
by 0.13/person/year

*This is equal or
HR 0.846; 95% CI 0.716-0.999 greater than the
reduction in severe
eHazard Ratio: 0.846 JE2CISEIgeEItlela I I=IEle
*p=0.048 in MART studies
0 1 2 3 4 5 6 7 8 9 10 11 12 13 Clted by NAEPP

Months following randomization (O . 1 2/ p at I S nt/ Ve ar,
Participants at risk we | g h te d by

PARTICS+UC 600 597 593 592 591 589 588 581 580 576 572 569 562 558 551 536
UC 601 598 594 593 591 588 585 583 579 577 575 575 575 572 561 550 Sample Slze and

p=0.048

Mean cumulative number of asthma
exacerbations per participant

elsrael et al. NEJM duration)

2022
*PARTICS: Patient Activated Reliever Triggered ICS



Implementation Considerations Regarding AIR

« Formoterol is the ONLY LABA for use due to its rapid onset of
action

* FDA package insert warns against using budesonide/formoterol prn
— Many insurers will not cover the extra ICS//f inhaler

» Studies of MART were almost exclusively performed with
budesonide/formoterol;

— Theoretically, other ICS/formoterol combinations such as
mometasone/formoterol could be effective but they have not been
studied

« Albuterol/budesonide is approved in the USA but may not be
covered by all insurance

« MART may not be effective in patients who use a nebulizer during
exacerbations (those patients may benefit from PARTICS)

« Telling patients to use their ICS every time they use their albuterol
(tying a rubber band around them), PARTICS, is also effective

-Can only use PARTICS or budesonide/albuterol if person on
triple therapy



ICARE

* We are conducting a real-life study comparing
MART to PARTICS in patients on ICS/LABA with a
history of an exacerbation

« 1888 99 ASTHMA



AGES 12+ YEARS: STEPWISE APPROACH FOR MANAGEMENT OF ASTHMA

Management of Persistent Asthma In Individuals Ages 12+ Years

Treatment

Intermlittent

PRN SABA

: Daily low-dose IC5 | Daily and PRN
i and PRMN SAEA

i Daily and PRN
: combination
i medum-dose

: combination
i low-dose |C5-

: Daily medium-high : Daily high-dose
tdose ICS-LABA +
: LAMA and

PICS-LABA +
: oral systemic

e = : formaoterol & : ICS-formoterol4 | PRN SABAA : corticosteroids +
WFRM concomitant : : : PRM SABA
: and S5 BA & :
DailyWEA® and | Daily medium- ! Daily medium- . Daily medium-high
FPRKN 54 dose ICSand PEN | dose [C5-L&B& or | dose ICS-LAEBA :
Cor | SABA : daily medium-dose : or daily high-dose
- = e 4 |CS + LTRA," and
i Cromaolyn,” or t PRMN SAEL
: Medocromil,” or ]
! filautbon,* or
: Theap hylline,®
! PRN S&ABA LAME A ordaily : dose [C5 + LTRAS
Alternative : : boww-dose |C5 + :or daily medium-
: LTRA.® and D dose [0S +
: PRMN SABA : Theophylline,” or
ar : daily medium-dose

: P ICS + Zileuton,”
i Daily low-dose ICS | and PRM SAEA
: + Theophylline® or :

: Zileuton,” and

: PRN SABA

Steps 2-4: Conditichally recommend Uhe use of subcutaheous

{immuhotherapy ac an adjuhct treatment to standard pharmacotherapy :

! i Indihviduals = 5 years of age whose asthma Is controlied at the
! Indtiation, bulld up, and malhtenance phases of Inmunothatapy &

Cohsidet 3gding Asthma Blologics
{eg., antl-lgE, antl-ILS, antl-IL&R,
antl-IL4ALEy




In Mild Intermittent Patients Air Appears to
Reduce Exacerbations by 50% (NS) but
Absolute Rate is Low

All Exacerbations Severe Exacerbations
0.265 vs 0.143 6.1% vs. 3.1%

Intermittent asthma subgroup [n=335) | Intermittent asthma subgroup (n=335)

' 054 (0.27-1.07); i '
Budesonide-formoterol versus salbutamal '—O—:—' ! 0 Budesonide=lormaoleral versus ':.dltul..sr'wl.'—l—:—'

0

Exacerbations rale ratio estimate versus Severe exacerbalions odds ratio

salbutamol gshimale versus salbutamol

25.5 mg of budesonide/yr (0.35 puffs/d)

ePost-Hoc Analysis Novel Start ICS/f in Mild
Intermittent Patients (<2 puff/wk and no exacerbations)

Papi et al, ERJ, 2021



Considerations for AIR In
Intermittent Asthma vs. PRN
SABA

Shared decision making

Even if well controlled, still at risk for an
exacerbation especially if had an exacerbation in
the past 1-2 years

Reduces but does not eliminate risk of an
exacerbation

May be less appropriate for patients who are well
controlled but use SABA frequently prophylactically
e.g before exercise since may get more ICS than
they need

Can consider any of the 3 methods of AIR



43 yo woman with hypertension and mild
asthma seeking f/u of her hypertension

One steroid requiring exacerbation in the
past and it was in the last year with a cold

She has several unopened/unexpired
salmeterol/fluticasone inhalers at home from
the exacerbation and they are her insurer’s
preferred ICS/LABA with a low co-pay

Needs her albuterol inhaler once a week or
sO and sometimes after exercise

ACT is 21

Asks you to renew her albuterol (she has
refilled it once in the last year)



Would you?

. Renew albuterol

. Suggest that she use her low-cost
salmeterol/fluticasone inhaler as needed
instead of albuterol

. Prescribe formoterol/ICS inhaler and tell
her to use it prn instead of the albuterol

. Prescribe albuterol/budesonide inhaler and
tell her to use prn instead of albuterol

. Prescribe an ICS and tell her to use it
whenever she uses her prn albuterol (use a
rubber band to connect them both)



Would you?

. Renew albuterol

suggest that she use her low-cost
salmeterol/fluticasone inhaler as needed
instead of albuterol

. Prescribe formoterol/ICS inhaler and tell
her to use it prn instead of the albuterol

. Prescribe albuterol/budesonide inhaler and
tell her to use prn instead of albuterol

. Prescribe an ICS and tell her to use it
whenever she uses her prn albuterol (use a
rubber band to connect them both)



Triple Inhalers Approved for Asthma
- |CS/LAMA/LABA

— (FF/umeclidinium/vilanterol)
* (100/62.5/25 and 200/62.5/25 once daily)

— Bud/glycopyrrolate/formoterol (approved April 2026)
« 160/18/4.8 — 2puffs twice a day
» Glycopyrrolate dose is twice the COPD
dose (18 instead of 9)

PRIMARY ENDPOINT: CHANGE FROM BASELINE IN TROUGH FEV, AT WEEK 24

H Tl 92 mL
!IIZIPROVEMENT

H 110 mL
IMPROVEMENT

"
TRELEGY TRELEGY
100/62.5/25 200/62.5/25
(n=4086) (n=408)

Kerstjens HAM et al. N Engl J Med
2012:367:1198-1207



BIOLOGICS



Definition of Type 2 Immunity

Immune response involving the innate and the
adaptive arms of the immune system to promote
barrier immmunity on mucosal surfaces

Cells

— T helper 2 (TH2) CD4+ T cells and B cell production of the
immunoglobulin E (IgE) antibody subclass.

— Innate response includes ILC 2 innate lymphoid cells, eosinophils,
basophils, mast cells and interleukin-4 (IL-4)-and/or IL-
13-activated macrophages.

Associated with IL-4, [L-5, and IL-13.

Gandhi



Type 2 Inflammatory Targets

Inflammatory mechanisms and pathobiologic features leading to severe asthma

Inflammatory mechanisms associated with granulocytic inflammation

Type 2 inflammation Non-type 2 inflammation

Antigens | Irntants, pollutants, microbes, and viruses
!
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Hyperresponsiveness, remodeling, mucus production, and smooth-muscle constriction and hypertrophy

elsrael & Reddel, NEJM, 2017




ne 2 Inflammatory Targets — lgE

Inflammatory mechanisms and pathobiologic features leading to severe asthma

Inflammatory mechanisms associated with granulocytic inflammation
Type 2 inflammation Non-type 2 inflammation.

»'a.n'.lg(‘ng i Irntants, pollutants, microbes, and viruses

| A A

CRTH2 [TSLP fiL-2s ) IL-33 [1L-6 OXCLS
-\ 2 5
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eIlsrael & Reddel, NEJM, 2017




Type 2 Inflammatory Targets — IL5
Mepolizumab, Reslizumab, Benralizumab,
Depemokimab

Inflammatory mechanisms and pathobiologic features leading to severe asthma

Inflammatory mechanisms associated with granulocytic inflammation

Type 2 inflammation

Antigens

CRTH2
\
Th2icell
| GATA3

' GM-CSF
Leukotrienes
PGD, |
'-Hrlstamiinc

1L-3,4, 5, and 9

Hyperresponsiveness, remodeling, mucus production,

Non-type 2 inflam matjon.
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Type 2 Inflammatory Targets — IL4RA

Dupilumab

Inflammatory mechanisms and pathobiologic features leading to severe asthma

Inflammatory mechanisms associated with granulocytic inflammation

Type 2 inflammation Non-type 2 inflammation.

Antigens | lrritants, pollutants, microbes, and viruses
< - . —
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Type 2 Inflammatory Targets — TSLP

Tezepelumab

Inflammatory mechanisms and pathobiologic features leading to severe asthma

[ Inflammatory mechanisms associated with granulocytic inflammation
i Type 2 inflammation Non-type 2 inflammation
! | »'«n'.lgcn'; ] irntants, po'lut.ir!!'_‘. microbes, and viruses
CRTH2 (TSLP: fiL-2s] 33 {1L6 CXCL8
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Biomarkers of Patients Likely To Respond

eALL PATIENTS STUDIES HAD TO HAVE >1-2 EXACERBATIONS AT
BASELINE

Eosinophils
>300

(>150 w/3+
exac)

Low Eos/Hi
FeNO 0 0 0 0 0 ++ +++
(FeNO >20-25)

Low Eos/Low
FeNO

OCS Dependent
(regardless of N.D. + N.D. + N.D. +
T2)

++ +++ +++ +++ +++ +++ +++



Outcomes in Patients with Eosinophils
>300/ul

o (Studies Required 1-2 exacerbations, >12% Bronchodilator Response
and ACQ >1.5 on Study Entry (except Depemokimab))

IgE IL5 IL4RA | TSLP

% Reduction ~55

in (In eos
Exacerabation >400/ul)

FEV1 (cc)

ACQ




Effects on Co-Morbidities

Omalizumab
— CRSwNP
—  Chronic idiopathic urticaria (CIU)
— Food allergies

Mepolizumab
— CRSwWNP
— COPD
— EGPA

Benralizumab
— EGPA

Dupilumab

— CRSwNP

— Eczema

— COPD

— Clu

— Eosinophilic Esophagitis

—  Prurigo Nodularis
Tezepelumab

— CRSwNP



Administration of the Biologics in
Severe Asthma

Lowest age 18 12 12

IV 4 8 wks after

Frequency 2-4 wks 4 wks first 3 6 months
weeks
months

Mode SC SC \Y SC SC SC

Home
Administratio Y Y N Y Y
n

Anaphylaxis 0.1-0.3% NR NR

-Temporary
increase in

Additional _ _ _ i eosinophil

Notes L
Conjunctivit
is




Patient Eligible for Biologics for
Asthma

* Adherent on maximal non-biologic therapy
(high dose ICS/LABA Air)

« 2 or more steroid requiring exacerbations in
the past year or chronic oral corticosteroids

» Except for tezepelumab, blood eosinophils
>150-300 or FeNO > 25 ppb
— Tezepelumab has no biomarker requirement

but is more effective the higher the T2
biomarkers



Implementation Points Regarding Biologics

 Except for reslizumab and Depemokimab all can be
administered at home

 All contraindicated with in patients with active parasitic
infestation

* FDA package insert does not recommend live vaccines with
dupilumab or tezepelumab but that is not based on any data
but rather study design



Summary

Almost all patients with asthma should not be using a beta-
agonist without an ICS
— Potential exceptions are patients who use it prophylactically for

exercise but are very well controlled and have not had
exacerbations

When prescribing anti-inflammatory reliever using a
LABA/ICS ONLY formoterol can be in the combination

ICS/f may be most convenient but other factors may affect
shared decision making

Patients with 2 or more steroid-requiring exacerbations in
the past year who are adherent to maximal therapy should
be considered for biologics for their asthma



Severe Asthma Program

State of the Art Multidisciplinary
Evaluation and Treatment of Patients
with Severe Asthma

ePulmonary oGl
-AIIergy ePsychiatry
*EN e Alternative Medicine

-severeasthma@bwh harvard.edu or 1 844 BWH-
LUNG



mailto:severeasthma@bwh.harvard.edu
mailto:severeasthma@bwh.harvard.edu
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