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Objectives

« Understand new non-biologic medications In
asthma

« Understand new NAEPP and GINA guidelines for
the treatment of asthma

« Understand biologics used in treatment of severe

asthma
— T2 and non-T2 inflammation

— Mechanisms
— Effects on biomarkers
Bz dications and precision medicine
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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
— SXx >2 Wk
— ACT/ACQ <20/>15
— 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
— <1.0

— A 0.5 change is felt to be enough to make a
change in therapy

* Therefore 1.5 is inadequately controlled
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WHAT’S NEW IN
MEDICATIONS
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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

Il Mass General Brigham
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Triple Inhaler Approved for Asthma

* |ICS/LAMA/LABA (FF/umeclidinium/vilanterol)
— (100/62.5/25 and 200/62.5/25)

A FEV, Change in Trial 1

500

FEV, Change from Baseline (ml)

FEV, Change from Baseline (ml)

Tiotropium

Placebo

Tiotropium

---------- !

Placebo

C Severe Exacerbation

Patients with at Least One Severe
Asthma Exacerbation (%)
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Kerstjens HAM et al. N Engl J Med
2012:367:1198-1207
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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 almost all severity
levels

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




AGES 12+ YEARS: STEPWISE APPROACH FOR MANAGEMENT OF ASTHMA

Management of Persistent Asthma In Individuals Ages 12+ Years

Treatment
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MAR
Maintenance and Reliever Therapy

* In Steps 3 and 4 (when regular background
therapy is recommended) NAEPP and GINA
(Global Initiative for Asthma) recommend
MART (Maintenance and Reliever Therapy)

* Previously called SMART (Single
Maintenance and Reliever Therapy)

« Both NAEPP and GINA recommend
Budesonide/formoterol (160/4.5) as the
background maintenance and reliever

[l Mass General Brigham
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Considerations Regarding Single
Maintenance and Reliever Therapy
(MART) with ICS/LABA

« Formoterol is the preferred LABA due to its rapid
onset of action; salmeterol has a slower onset of
action and should NOT be used

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

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

— Theoretically, other ICSs could be effective but they have not
been studied

-~
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Considerations Regarding Single
Maintenance and Reliever Therapy
(MART) with ICS/LABA

* |n moderate to severe asthma MART was only
studied In patients
— With at least one exacerbation in the past year
— Who were NOT using nebulizers for reliever medication
— Who bronchodilated before entering the study
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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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PREPARE

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

reduced asthma exacerbations

1.2

1.1
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AIR & MART In the US

« Consider in all patients with “persistent symptom”

« If barriers to using ICS/f
— Regulatory concerns
— Insurance concerns
— Unwilingness to change background meds to ICS/f

» Consider
— Combined ICS/SABA if not using a nebulizer

— Consider PARTICS (instructing to use ICS every time they
use SABA and 5 times with a neb)
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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 EEs

Asthma Center




Additional NAEPP Updates

 FeNO can be used as an adjunctive
measure to assist in diagnosis of asthma but
should not be relied on primarily

 FeNO can be used as an adjunctive
measure to follow patients Type 2
Inflammation

— High levels according to NAEPP are >50 in
adults and >35 in kids

— Need to be aware that allergic rhinitis can
produce increased FeNO w/o asthma

[l Mass General Brigham

Asthma Center



Use of Exhaled Nitric Oxide

« Markedly reduced by use of ICS

» Persistently high FeNO despite therapy is
c/w non-compliance or pathobiology
resistant to therapy

« May be a good predictor of response to
therapy for patients considered for biologic
almed at Type 2 process (Anti- IgE / Antli -
IL4/1L13

[l Mass General Brigham
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Inhaler choice and environmental considerations

’.sr“\\K

Inhaled corticosteroids markedly reduce the risk of asthma
exacerbations and death

= But limited availability and access in low and middle income countries
Many inhaler types available, with different techniques

Some inhalers are not suitable for some patients. For example:
= DPIs are not suitable for children <5 years and some elderly
= pMDiIs difficult for patients with arthritis or weak muscles
= Capsule devices are difficult for patients with tremor

Most patients don’t use their inhaler correctly
= More than one inhaler > more errors

Incorrect technique > more symptoms - worse adherence
- more exacerbations = higher environmental impact

Propellants in current pMDIs have 25x global warming potential
compared with dry powder inhalers

= New propellants are being developed but not yet approved
Choice of inhaler is important!

© Global Initiative for Asthma, www.ginasthma.org
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BIOLOGICS
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Definition of Type 2 Immunity

* Immune response involving the innate and the
adaptive arms of the immune system to promote
barrier immunity 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, IL-5, and IL-13.

—
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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
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Type 2 Inflammator

Inflammatory mechanisms and pathobiologic features leading to severe asthma
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Inflammatory mechanisms associated with granulocytic inflammation
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Type 2 Inflammatory Targets — IL5

Inflammatory mechanisms and pathobiologic features leading to severe asthma
‘ Inflammatory mechanisms associated with granulocytic inflammation
)
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Type 2 Inflammatory Targets — IL4RA

Inflammatory mechanisms and pathobiologic features leading to severe asthma

Inflammatory mechanisms associated with granulocytic inflammation
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Blocking IL-4Ralpha (Dupilumab)
Blocks both IL4 and IL13

iL-13

— L

Dupilumab

IL-4aRa IL-4Ra . IL-13Ra1l
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Type 2 Inflammatory Targets - TSLP

Inflammatory mechanisms and pathobiologic features leading to severe asthma

Inflammatory mechanisms associated with granulocytic inflammation

Type 2 inflammation Non-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

~25
% Reduction in (In eos
Exacerabation >400/ul)

FEV1 (cc)

230

%
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OCS-Sparing Effects
(Regardless of Blood Eosinophil Count)

» Effective
— Mepolizumab
— Benralizumab
— Dupilumab
* Did not Show Effectiveness in Pivotal Trial
— Tezepelumab

* Not tested
— Reslizumab




Administration of the Biologics In

Severe Asthma

Lowest age 6 6 18 12 6 12
8 wks after
Frequency 2-4 wks 4 wks IV 4 weeks first months 2 wks 4 wks
Mode SC SC Vv SC SC SC
Home
Administration Y Y b v v v
Anaphylaxis 0.1-0.3% NR 0.3% NR NR NR
-Temporary
Additional increase in
Notes eosinophil
Conjun-ctivitis
i Mass General Brigham

Asthma Center




Effects on Co-Morbidities

Il Mass General Brigham
Asthma Center




Dupilumab First Shown Effective in Nasal
Polyposis

Now shown for:
-Mepolizumab
-Omalizumab

Bachert, Lancet, 2019

—
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Omalizumab i1s Effective in Chronic
ldiopathic Urticaria

igure 2. Mlean Weekly Iltch Severity Score by Ireatment Group
Modified Intent to Treat Patients in CIU Trial 1

Treatment Penod Follow-up Period
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Dupilumab is Very Effective in Atopic
Dermatitis and Is Approved for that
Indication in Age 6 months and above

-Also approved for eosinophilic esophagitis age 12+
-Approved for prurigo nodularis

Il Mass General Brigham

Asthma Center




Biomarkers of Patients Likely To Respond

eALL PATIENTS STUDIES HAD TO HAVE >1-2 EXACERBATIONS AT
BASELINE AND BD BY >12%

Eosinophils >300
(>150 w/3+ exac)

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

Low Eos/Low
FeNO

OCS Dependent
(regardless of T2)

E_J_J Mass General Brigham

Asthma Center




Anti-IgE

 Qualifications — IgE 30 to 700 and a positive
skin test or RAST to an inhalant allergen

P
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Neutrophilic or Non-Type 2
Asthma

* More than half of asthma patients have
asthma that involves inflammation
mediated by Type 2 cytokines (1L4,5,
and 13) > IgE/Eosinophils

* Forty to 50% may have neutrophilic or
paucigranulocytic inflammation
— May be less responsive to steroids

—
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Points to Remember

MART is recommended in Step 3 and 4 therapy by
NAEPP but may have implementation and patient
characteristic limitations

IgE >30 or Eos >300 (150) may be candidates for
biologics especially with 2 or more exacerbations per
year

Consider co-morbidities in use of biologics

While tezepelumab is most effective in T2 high asthma
it appears to have significant effectiveness in T2 low
asthma with high exacerbations

Pts on OCS candidates for biologics regardless of
eosinophil count

Isolated high FeNO may be responsive to dupilumab or
tezepelumab

ICS Suppress FeNO @MassGeneralBrigham

Asthma Center /



@ Severe Asthma Program

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

ePulmonary oGl
eAllergy ePsychiatry
oENT e Alternative Medicine

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



mailto:severeasthma@bwh.harvard.edu

il Mass General Brigham |

Asthma Center /




	Slide 1
	Slide 2: Elliot Israel, M.D. 
	Slide 3: DISCLOSURES
	Slide 4: Objectives
	Slide 5: Definition of Asthma
	Slide 6: Rule of 2’s for Lack of Control and Escalation of Medications
	Slide 7: Control on ACT or ACQ
	Slide 8: WHAT’S NEW IN MEDICATIONS
	Slide 9: Super long-acting beta-agonist combinations for once a day
	Slide 10: Triple Inhaler Approved for Asthma
	Slide 11: NAEPP Major Change in 2021 Update AIR
	Slide 12
	Slide 13
	Slide 14: MART Maintenance and Reliever Therapy
	Slide 15: Considerations Regarding Single Maintenance and Reliever Therapy (MART) with ICS/LABA 
	Slide 16: Considerations Regarding Single Maintenance and Reliever Therapy (MART) with ICS/LABA 
	Slide 17: Added to Underlying ICS or ICS/LABA (not on nebulizers) Reduced Exacerbations by 26% c/w Albuterol Alone (0.15/yr)
	Slide 18: Patient Activated Reliever Triggered ICS (QVAR 80 puff for puff w/MDI and 5 puffs w/neb) reduced asthma exacerbations
	Slide 19: AIR & MART in the US
	Slide 20: Additional NAEPP Updates
	Slide 21: Additional NAEPP Updates
	Slide 22: Use of Exhaled Nitric Oxide
	Slide 23
	Slide 24: BIOLOGICS
	Slide 25: Definition of Type 2 Immunity
	Slide 26: Type 2  Inflammatory Targets
	Slide 27: Type 2  Inflammatory Targets – IgE
	Slide 28: Type 2  Inflammatory Targets – IL5
	Slide 29: Type 2  Inflammatory Targets – IL4RA
	Slide 30: Blocking IL-4Ralpha (Dupilumab) Blocks both IL4 and IL13 
	Slide 31: Type 2  Inflammatory Targets - TSLP
	Slide 32: Outcomes in Patients with Eosinophils >300/ul  
	Slide 33: OCS-Sparing Effects  (Regardless of Blood Eosinophil Count)
	Slide 34: Administration of the Biologics in Severe Asthma
	Slide 37: Effects on Co-Morbidities
	Slide 38: Dupilumab First Shown Effective in Nasal Polyposis
	Slide 39: Omalizumab is Effective in Chronic Idiopathic Urticaria
	Slide 40: Dupilumab is Very Effective in Atopic Dermatitis and Is Approved for that Indication in Age 6 months and above
	Slide 41: Biomarkers of Patients Likely To Respond 
	Slide 42: Anti-IgE
	Slide 43: Neutrophilic or Non-Type 2 Asthma
	Slide 44: Points to Remember
	Slide 45: Severe Asthma Program 
	Slide 46

