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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

e
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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
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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

P
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Control on ACT or ACQ

« ACT

— 20 or more
— 3 point change is considered MCID

- ACQ
— <1.5
— MCID 0.5

P
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NAEPP Major Change in 2021 Update
AIR

* The use of as needed inhaled
corticosteroids with a short-acting beta-
agonist or a long-acting beta agonist
(formoterol ONLY) in all severity levels

* Now Referred to as
AIR (Anti-Inflammatory Reliever)




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

Rl A\sks you to renew her albuterol (she has
[ @refilled it once in the last year) 5 wass Conoral gt

Asthma Center



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) B

[l Mass General Brigham
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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
Increased asthma morbidity

Using ICS every time you use a
reliever reduces asthma
exacerbations




|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



AIR Instead of a SABA Alone

 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



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.
;i G viduals = 5 Wears of e whiase asthima 1s cohtroliad at tha : ant-IL 4015

¢ Indtiation, bulld up, and malhiehanhoe phases of Immuhoiner apy .




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

Mass General Brigham

Asthma Center



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
eliever Triggered ICS

Il Mass General Brigham
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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
tving a rubber band around them), PARTICS, is also effective

[l Mass General Brigham
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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

[l Mass General Brigham
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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—:—'

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

Il Mass General Brigham
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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

Il Mass General Brigham
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Pt with 1 exacerbation using
albuterol 1x/week
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) B

Il Mass General Brigham
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Super long-acting beta-agonist
combinations for once a day

* Fluticasone furoate 100/vilanterol 25 and
200/25

— Combined long-acting ICS and super-long
acting (LA)BA.

— Only approved in 18 yo and above

— Dose equivalency
» 1 puff 100/25 qd = 1 puff bid FP250/Salm 50 BID
* 1 puff 200/25 qd = 1 puff bid FP500/Salm50 BID




Additional NAEPP Updates

 LAMA can be used in addition to ICS/LABA
for some potential additional control in Step
5

 Allergy shots can be used in mild-moderate
asthma with clinical worsening due to
allergens but NOT in severe asthma

— SLIT is not recommended for asthma

 Indoor allergen mitigation not that effective

— Consider only for those with documented
allergy to indoor substances

» Pest control provides some benefit

» Multi-strategy dust control provides some b

Asthma Center




Triple Inhaler Approved for Asthma

A FEV, Change in Trial 1
500

Tiotropium

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

Placebo

FEV, Change from Baseline (ml)

Tl 92 mL

IMPROVEMENT

134 n. 110 mL : 12 vs :

IMPROVEMENT
vs

B FEV, Change in Trial 2
500

Tiotropium

LS mean change from ba:

LS mean chang

TRELEGY TRELEGY
100/62.5/25 200/62.5/25
(n=406) (n=408)

---------- !

Placebo

FEV, Change from Baseline (ml)

C Severe Exacerbation

60}
o 50

£

Tiotropium

Patients with at Least One Severe

0 25 50 75 100 125 150 175 200 225 250 275 300 325 Mass General Brigham

Days

Asthma Center

454 435 412 338 379 367 356 339 332 319 303 290 282 272
453 430 409 401 389 378 363 353 348 339 331 319 308 298

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



Currently Approved Triple Inhalers
ICS/LAMA/LABA

* F furoate/umeclidinium/vilanterol) (Trelegy Ellipta)
— 1 puff daily (100/62.5/25 and 200/62.5/25)

» Bud/glycopyrroate/F fumarate — Breztri Aerosphere
_ 2 puffs bid (160/18/4.8)

» Beclo/Glycopyrrolate/F fumarate — Trimbow
— 2 puffs bid (86//10,6/4.9 or 172/10.6/4.9

Il Mass General Brigham

Asthma Center




PROGRESSION in USA

. SABA (+/- ICS)
. Daily ICS + SABA +/- ICS
or

Lower dose daily ICS/formoterol +/- prn
ICS/f or SABA/ICS

* As above but with higher dose ICS/f
- Add LAMA
« Consider biologic

[l Mass General Brigham

Asthma Center



BIOLOGICS

* For patients with recurrent exacerbations
despite adherence to high dose ICS/LABA

o Effects

— Reduce exacerbations
— Improve symptoms
— May improve FEV,
« Mostly target type 2 (T2)
(allergic/eosinophilic) inflammatory

processes and patients most likely to
respond have evidence of T2 inflammation

— Eosinophils (>300/ul)
— Nitric oxide




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 | lrritant . PO llutants, microbes, and viruses
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T

ne 2 Inflammatory Targets — lgE

Inflammatory mechanisms and pathobiologic features leading to severe asthma

e a1 )
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Inflammatory mechanisms associated with granulocytic inflammation

Type 2 inflammation
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Type 2 Inflammatory Targets — IL5

Mepolizumab, Reslizumab, Benralizumab

Inflammatory mechanisms and pathobiologic features leading to severe asthma

l Inflammatory mechanisms associated with granulocytic inflammation
i Type 2 inflammation Non-type 2 inflammation
I ‘ ;'«n'.lg('na | Irntants, pollutants, microbes, and viruses
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Type 2 Inflammatory Targets — IL4ARA

Dupilumab

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, 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

Type 2 inflammation
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Outcomes in Patients with Eosinophils
>300/ul

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

IgE IL5 ILARA | TSLP

% Reduction in (Ir:isos
Exacerabation >400/ul)

FEV1 (cc)

230
ACQ

%
A~ Mass General Brigham
b Asthma Center




Effects on Co-Morbidities

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

Mepolizumab
—  CRSwNP
—  COPD
—  EGPA

Benralizumab
—  EGPA

Dupilumab

— CRSwNP

— Eczema

— COPD

— Clu

— Eosinophilic Esophagitis

— Prurigo Nodularis
Tezepelumab

— CRSwNP

—

Il Mass General Brigham
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Neutrophilic or Non-Type 2
Asthma

* Forty to 50% of severe asthmatics may
have neutrophilic or paucigranulocytic
iInflammation

— May be less responsive to steroids

—

11} Mass General Brigham
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Definition of “High-Risk”

Newly diagnosed asthma

On daily prednisone prior to admission
>2 E.D. visits in last 6 months

>1 prior hosp'ns in last 12 months
Ever intubated for asthma

Severe psychosocial problems

Drug addiction

Lower socio-economic status



Points to Remember

Rules of two'’s for initiation of controller and for step up

Consider use of reliever combined with an ICS in nearly all
asthma severities

Patients who require regular background therapy should be
considered for MART or should have a combination inhaler or
be instructed in combining ICS with SABA for relief

Patients with recurrent exacerbations despite high dose therapy
should be considered for a biologic if they have evidence of T2
inflammation

— Eosinophils > 300/ul

— FeNO can be high even if eosinophils are not

High risk patients should be considered for specialty referral

—

11} Mass General Brigr?l)am

Asthma Center




MGB Severe Asthma Program

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

ePulmonary J¢]
eAllergy ePsychiatry
oENT e Alternative Medicine

esevereasthma@bwh.harvard.edu or 1 844
BWH-LUNG @ Mass General Brigham

Asthma Center


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

Question

35 yo female with history of asthma using albuterol
twice a week and an asthma exacerbation 2 years
ago presents. Her ACT is 19

You would:
a. Leave meds unchanged
b. Start ICS/formoterol as needed

c. Start combination albuterol/budesonide as
needed

d. Give her a prescription for an ICS and tell her to
tie it onto her albuterol with a rubber band and
use them together as needed

B’ C’ O r D @ Mass General Brigham /

7Asﬁ1maf}eniterﬁ_... % 48



Answer:E

Her ACT is below the desired level of 20. She
should be on some type of anti-inflammatory
reliever (AIR)

-In shared decision making with the patient
and knowledge about insurance coverage any
of the AIR approaches would reduce her risk
of exacerbations in the future

)

il Mass General Brigham /
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Question

A 40 yo male with asthma presents to your office
after his second steroid-requiring exacerbation in
the past year on MART therapy. His eosinophil
count is 450 cell/ul. His medication refill records
suggest adherence

You would:

a. Add a long-acting anti-muscarinic
b. Start low dose oral corticosteroids
c. Refer for biologic therapy

]

il Mass General Brigham / 4
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Answer: A

e This patient needs additional therapy.
LAMASs have been shown to decrease
exacerbations and considering the cost of
the biologics, addition of a LAMA could be

the next step.

e With a high eosinophil counts this patient is

ikely to respond to a biologic. If the
natient has another exacerbation on the
LAMA or is uncontrolled, refer for biologic

]

il Mass General Brigham /
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