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Asthma and COPD

We need to build the big picture first, before
anything else. | need these two very different

(but sometimes overlapping) diseases to be
clear.

Asthma — bronchoconstriction, airway
Inflammation, mucous production

COPD - Tissue destruction, chronic cough, due
to exposure



Asthma — Three key features: bronchoconstriction,
airway inflammation and mucous production.

Wall inflamed
and thicken

Asthmatic airway

Normal airway Asthmatic airway during attack



COPD - Think of the name. . Any thing chronic,
that is obstructive, in the lungs and is terrible

Chronic Bronchitis

Inflammation
& BXORSS muUCcUs

Emphysema

Alveolar membranes
break down




Asthma
OK Big picture - - -
Asthma —the big three

COPD — exposure, tissue destruction

OK —=lets focus on asthma now



Asthma
Guidelines

2007 -last time we had anything new in the US
till . .. .last year.

GINA —the rest of the world has GINA, the Global
Initiative for Asthma, updated every year



Burden of asthma

Asthma 1s one of the most common chronic diseases worldwide
with an estimated 300 million affected individuals

Prevalence is increasing in many countries, especially in
children

Asthma is a major cause of school and work absence

Every day in America:
40,000 people miss school or work due to asthma.
30,000 people have an asthma attack.
5,000 people visit the emergency room due to asthma.
1,000 people are admitted to the hospital due to asthma.
11 people die from asthma



Definition of asthma

Asthma is a heterogeneous disease, usually
characterized by chronic airway inflammation,
bronchoconstriction and increased mucous
production.

It is defined by the history of respiratory symptoms
such as wheeze, shortness of breath, chest
tightness and cough that vary over time and in

Intensity, together with variable expiratory airflow
limitation.



What are asthma phenotypes
and are they important?



Phenotype to Endotype

Phenotype — the observable properties of an
organism that are produced by the interaction of
the genotype and the environment.

Endotype - An "endotype" is proposed to be a
subtype of a condition defined by a distinct
pathophysiological mechanism. Criteria for
defining asthma endotypes on the basis of their
phenotypes and putative pathophysiology are
suggested.




We have now moved to defining phenotypes of
this heterogeneous disease

Clinical: Pathologic:

Fixed obstruction Eosinophilic
Obese Non-eosinophilic
Adult onset Pauci-granulocytic

Exacerbation prone
Treatment resistant

Triggers

Occupational

Aspirin _
Exgrcise Phenotype suggests a clustering of
Menses characteristics, but may not describe

underlying pathobiology that create
these characteristics



The Asthma Syndrome

Symptoms of asthma, variable airflow obstruction

Asthma phenotype characteristics

Observable characteristic with no direct relationship to a disease
process. Includes physiology, triggers, inflammatory parameters

Asthma Endotypes

Distinct disease entities which may be present in clusters of
phenotypes, but each defined by a specific biological mechanism

Endotype 1 " Endotype 2 H Endotype 3 ” Endotype 4 H Endotype 5

FIG 1. Asthma is made up of different endotypes, each characterized by its

pathophysiology.
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Relationship Between Blood Eosinophil
Counts and Asthma Exacerbations

Claims database analysis examining eosinophil counts and exacerbations
requiring systemic CS or ER/hospital care (N=61,841)
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Sputum Eosinophils are Associated with
Asthma Severity
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Emphasis Shifting from Empiric to
Targeted (Precision) Therapy

I
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+ Evidence-based * Evidence-based « Evidence-based
+ One treatment - Different « Individualized
for all treatments for treatment for each
groups of patients patient

Willis JC, Lord GM. Nat Rev Immunol. 2015.



Pause to Reflect

Asthma has different types — for most of you:

1. The allergic type — needs steroids and
montelukast, antihistamines and control nasal
symptoms.

2. The non-allergic type — steroids probably, but
how helpful? Screen for COPD, exercise,
vaccines, don’t fear nebulizers, GERD, wt
loss.



Pause to Reflect

Going to go to guidelines soon
but lets review the meds, In a new

and helpful way!



Asthma Terms/Actions/Inhaler Types

SABA = Short Acting Beta-Agonist = Albuterol =
rescue inhaler = puffer, Proair, Ventolin, Proventil

LABA = Long Acting Beta-Agonist, Serevent,
Salmeterol

ICS = Inhaled Corticosteroid, Flovent, fluticasone,
QVAR, Pulmicort

LAMA = Long Acting Muscarinic Antagonist,
Spiriva, tiotropium

MDI = Metered Dose Inhaler

DPI = Dry Powdered Inhaler — Advair, Breo,
Trelegy



Asthma Terms/Actions/Inhaler Types

Albuterol — short acting bronchodilator, relaxes
smooth muscle. Binds to beta receptors on smooth
muscle, causing about a billion things to happen that
drop the calcium in the cell and it relaxes.

Salmeterol/formoterol/vilanterol — Same thing as
above but lasts 12 or 24 hours



ma Terms/Actions/Inhaler Types

" Respiratory Treatments @@ =guesr

Allergy & Asthma Network is a national nonprofit organization & ot
dedicated to ending needless death and suffering due to E 1 E

AllergyAsthmaNetwork.org
800.878.4403

ACTING BETA;

offer quick relie!

ILATORS CTING BETA,-AGONIST BR

5 of breath for 3-6 hours in airway and offer lasting relief of symptoms suct
= S Such as

“_AGONIST BRONCHOD

as coughing, wheezing and shortnest

ONCHODILAT,

and shortness

{ of symptoms such ”
coughing, whee
, Wheezin,
. rel,

SHORT-

it muscles in ainveys and P o v : ;
relax tight ProAir ; roventil® HFA p - - S Of breath for gt [og 12 ax tight mys
ProAir® ProAir® RespiClick® Q&;_’ 120 meg ] HFA® Dt_sr:ve:t hours
albuterol 90 meg 59 mc ISKus i ®

Digihaler~ ~ HFA i7meg suate M | oo i s Striverdi

100 meg albuterol sulfate e il Respimat®
Mimeg Sy albuterol inhalation 078 | St tartrate salmeterol xinafoate e
albuterol E B || sumte powder 0 11203} 00 inhalation powder o;mr:m
i) (A) 00 28 [ALC) ycioshionda

o @ 006

Asmanex® Flovent® HFA

Asmanex® HFA

Arnuity® Ellipta®

ArmonAir™ » 50, 100, 200 mcg 100, 200 mcg Twisthaler® 50, 100, 250 mcg 44,110, Pulmicort
Alvesco® RespiClick® ‘ fluticasone furcate inhalation ',mmerasom 110, 220imog Hdeasong Z0ncg Flexhaler® QVAR®
HFA 55, 113,232 me e . mometasone propionate fluticasone \ =
L g furoate inhalation propionate 90, 180 mcg Redihaler™
80, 160 mcg pﬂf,f,iifﬁ 2 f inhalation powder E0 budesonide 40,80 meg g
ciclesonide A (A) ! . 2ongeg (A) et beclomethasone g g‘
2 g dipropionate 1

E 0 =

é
(A)

-

contain both long-acting beta,-aguvnistfiﬁ%‘

and long-a S C anta ;i
g-acting muscarinic antagonist (LAMA) ;:l)mams nhaled o
ong-acting |, COsteroig,

BINAT

oo i ® i ™ Yook ® H ® . ela,- g
o both inhated cor : = Breo® Ellipta Dulera® Symbicort Wixela™ Inhub’ Anoro® Ellipta®| Bevespi Stiolto™ long-acting 2 290Nt (LABA)

con AirDuo R e 80/45, 160/65meg | 100/50, 250/50, G255 me Aerosphere® tiolto Utibron™ SCarinic antagqpict

Advair® HFA o 100/25, 200/25 meg b b budesonide and 500/50 mcg i osphere Respimat® tibron gonist (LA
o RespiClick Sificasone furoate erete umeciidinium and 9/4.8 meg P Neohaler® Treleay® Ellinta® )

Advair Diskus® | 4521, 11521, 55714 11314, BB @ andformoterot S fuicasono propionate W ianierclinhalation |  gycopymolte and 25/25meg relegy” Ellipta

100/50, 250/50, il 232/14 meg g i vilanterol | Jumarste dihycats approved geneic of Advei Disus) f  2OYY9e formoterol fumarate reiild 215156 meg 11730{1/225::1 is,z:igle

500/50meg Z:;casone propionate | gusicasone )l inhatation (AlC) (C) (C} and olodaterol ﬁ;ﬁﬁ;ﬁd umeciidinium and

fluticasone propionate | i oterol propionate E o ;) m o inhalation vilanterol inhalation

s | o et

inhalation powder 7 E 4

a
salmeterol

inhalation %

powder

(ALCIG)

NIST (A

Y ovenass associated with chro

N
oh. Long-acting = Spiriva® Short. " VU853 g 0]
g Seebri™ Neohaler" e i f Tudorza™ Pressair Ort-acting it
anort-acting D Ellinta® 18meg Respimat
e ¢ 5 00 me : p
She Incruse® Ellipta 15.6 meg et e 400 meg Combivent
" 62.5 mcg glycopyrrolate bromide 57 aclidinium bromide R R @
Atrovent® HFA umeclidinium inhalation inhalation e inhalation powder ‘ espima
17 meg inhalation powder powder. powder EE; "oo 20/100 meg
ipratropium ipratropium bromide
hrormie (C) et

= e

irway inflammation; delivered by injection of 1\
airwe B

ease lung mfﬂ,NH,B,TORs

Mation a;

hways that cause

-ells and pat
target € A ally invasive procedure that nd ry
B\OLO G‘c y - Nucala® Xolair® us:‘s‘r;:!;d rrelat to ‘redSce airway Daliresp® educe eXacerbatigng
Dupixent" Y Fasenra mepolizumab omalizumab smooth muscle, leading to fewer p
N i 250, 500 mcg
benralizumab severe asthma flares, ER visits,
dupilumab X (A) (A] Ly roflumilast
Cingair® 4 3 and days lost from activities.
7 q 5 3 [A) < (A] = e www.btforasthma.com (C)
reslizumal ‘ “/’ E-:
(A} 3




Asthma Terms/Actions/Inhaler Types

The term “steroid” refers to the structure of the
compound, not to the function.

CH.OH CH.OH o CH,OH
H
C=0 C=0 \g C=0
HO ---- OH HO HO
O O QO
cortisol (i':H; corticosterone aldosterone

C=0 OH OH

O HO O

progesterone f-estradiol testosterone



Asthma Terms/Actions/Inhaler Types

Prednisone et al.

Prednisone —

(1S,2R,10S,11S,14R,15S)-14-hydroxy-14-(2-
hydroxyacetyl)-2,15-
dimethyltetracyclo[8.7.0.0%,7.0",">]heptadeca-
3,6-diene-5,17-dione



Asthma Terms/Actions/Inhaler Types

Prednisone

Prednisone is metabolized by the liver to
prednisolone. A glucocorticoid agonist
corticosteroid

One of the first effects is to decreased the
leukocyte migration to sites of Inflammation.

Corticosteroids then bind to the glucocorticoid
receptor mediates changes in gene expression that
lead to multiple downstream effects over hours to
days.



Asthma Terms/Actions/Inhaler Types

Prednisone

Glucocorticoids inhibit neutrophil apoptosis and
demargination; they inhibit phospholipase A2, which
decreases the formation of arachidonic acid derivatives;
they inhibit NF-Kappa B and other inflammatory
transcription factors; they promote anti-inflammatory
genes like interleukin.

Lower doses of corticosteroids provide an anti-
inflammatory effect, while higher doses are
Immunosuppressive.



Asthma Terms/Actions/Inhaler Types

Prednisone

Aaaaarrrghhhh! Stop —too many words on one slide!

The point, it shuts down most of the things that drive
inflammation.

So, think this with me. . What if there is a severe:
ATOPIC inflammation — good stuff!

BACTERIAL inflammation — with abx — good stuff
BACTERIAL inflammation — without abx — hmmm?
VIRAL inflammation — hmmm?



Asthma Terms/Actions/Inhaler Types

Prednisone

Taper?
As you know you DON’T have to taper.

In fact, you should not be putting patients on a dose of
steroid that requires a taper.

Tapering is NOT because you have to, it’s because you can!
You can give them less. . .takes half the dose to keep you
well as it did to get you well.

This is where the PATIENT controlled taper is nice:

Take 40 mg till you are 50% better
Take 20 mg till you are back to baseline. . ..



Asthma Terms/Actions/Inhaler Types

Prednisone — diurnal variation

Fig. 4: Diurnal Rhythm of Testosterone
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Asthma Terms/Actions/Inhaler Types
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Asthma Terms/Actions/Inhaler Types

lpratropium bromide (and other short
and long-acting muscarinic antagonists)
are often listed as bronchodilators?

Are they? The exert minimal effect on
smooth muscle, so are they?



Asthma Terms/Actions/Inhaler Types
Let's look at SAMAs and LAMASs

lpratropium bromide

1. Made from the combination of Isopropyl alcohol and
atropine. The name comes from these two words.
Isopropyl alcohol and atropine

2. Works by INCREASING the degradation of cGMP and by
DECREASING Ca2+ in the cells, these all BLOCK
contraction. They don’t dilate anything really.

3. Onset of action ... 20 minutes or so. Ipratropium half
life is 2 hours.

4. SAMAs and LABAs also effect one big nerve. . ..



Asthma Terms/Actions/Inhaler Types
Let's look at SAMAs and LAMAS

Ipratropium bromide

1. Vagal tone — both LAMAs and SAMASs decrease
vagal tone (lungs only). This is why they can be
helpful in patients with minimal constriction but
have dyspnea.

2. So these are very different than SABAs and
LABAS, and when combined work very well.

3. For patients over the age of 2 years and older
nebulized therapy should use both (if they need a
SVN, they need both)

4. Oh yea, the diffusion of inhaled ipratropium
bromide (both nose and lungs) does NOT diffuse
into the blood in any significant amount. Yep ©



Asthma Terms/Actions/Inhaler Types
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So those are the players In
this very crowded gamel!

Now we shift gears and move onto GUIDELINES

Since the new US GUIDELINES came out a few months
ago we can now say that the world (GINA) and the US
(EPR4) GUIDELINES are on the same page about a good
deal of things — but still differ a bit.

The FDA — not yet. Maybe not for years. . ..

So what are the main changes in the past few years?



Key changes — Albuterol use

Inhaled SABA has been first-line treatment for asthma for 50
years

This dates from an era when asthma was thought to be a
disease of bronchoconstriction

Patient satisfaction with, and reliance on, SABA treatment is
reinforced by its rapid relief of symptoms, its prominence in
ED and hospital management of exacerbations, and low cost

Patients commonly believe that “My reliever gives me control
over my asthma”, so they often don’t see the need for
additional treatment



Key changes — Albuterol use

Reqular or frequent use of SABA 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, AJRCCM 2000)

Higher use of SABA is associated with adverse clinical
outcomes

Dispensing of 23 canisters per year (average 1.7 puffs/day)
IS associated with higher risk of emergency department
presentations (Stanford, AAAI 2012)

The MOST consistent factor in asthma death is, over use of
albuterol. Don't just *fill the puffer”.



Key changes

For safety, GINA no longer recommends SABA-only
treatment for Step 1

This decision was based on evidence that SABA-only
treatment increases the risk of severe exacerbations,
and that adding any ICS significantly reduces the risk

GINA now recommends that all adults and adolescents
with asthma should receive symptom-driven or regular low
dose ICS-containing controller treatment, to reduce the risk
of serious exacerbations

This is a population-level risk reduction strategy, e.g.
statins, anti-hypertensives



Updates US Guidelines -

Effectiveness and safety of bronchial thermoplasty in
asthma management

Effectiveness of indoor allergen reduction in asthma
management

The role of immmunotherapy and asthma management
Covers both subcutaneous and sublingual immunotherapy

Fraction of exhaled nitric oxide clinical utility in asthma
management

Mensah et al. JACI 2018; 142:744-748



Updates US Guidelines -

Both guidelines note that “formoterol”
has a much faster onset of action. This
has lead to “PRN” use of inhalers with
this LABA

Mensah et al. JACI 2018; 142:744-748



So we now use the GINA and the US
Guidelines, both are similar

Using GINA Guidelines — they are the best

https://www.nhlbi.nih.gov/health-
topics/asthma-management-guidelines-
2020-updates

https://ginasthma.org/



The cycle of asthma

This is the cycle of asthma. . . .

Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence

Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction

Asthma medications

Non-pharmacological strategies

kang function Treat modifiable risk factors
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Patient with
respiratory symptoms

Are the symptoms typical of asthma?

YES

Detailed history/examination
for asthma

History/examination supports
asthma diagnosis?

Perform spirometry/PEF
with reversibility test

Results support asthma diagnosis?

\4

Treat for ASTHMA

© Global Initiative for Asthma



Patient with
respiratory symptoms

Are the symptoms typical of asthma?

YES

Detailed history/examination
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History/examination supports
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Further history and tests for
alternative diagnoses

Yis Alternative diagnosis confirmed?

Perform spirometry/PEF
with reversibility test
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Patient with
respiratory symptoms

Are the symptoms typical of asthma?

YES

Detailed history/examination
for asthma

History/examination supports
asthma diagnosis?

Further history and tests for
alternative diagnoses

Yis Alternative diagnosis confirmed?

Perform spirometry/PEF
with reversibility test

Results support asthma diagnosis?

Repeat on another
occasion or arrange
other tests

Confirms asthma diagnosis?

YES NIO

v

Consider trial of treatment for
most likely diagnaosis, or refer
for further investigations

Ll
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Patient with
respiratory symptoms

Are the symptoms typical of asthma?

YES

Detailed history/examination
for asthma

History/examination supports
asthma diagnosis?

Further history and tests for
alternative diagnoses

Clinical urgency, and . / ; 7
. ) -+ YES )
other diagnoses unlikely * Alternative diagnosis confirmed?

Perform spirometry/PEF
with reversibility test

Results support asthma diagnosis?

Repeat on another
occasion or arrange
other tests

Confirms asthma diagnosis?

\/

Empiric treatment with YES NIO
ICS and prn SABA ¢
Review response 4

Consider trial of treatment for
most likely diagnaosis, or refer
for further investigations

Diagnostic testing
within 1-3 months
ettt

4

Treat for ASTHMA Treat for alternative diagnosis %

© Global Initiative for Asthma



Diagnosis of asthma — variable airflow limitation

Confirm presence of airflow limitation
Document that FEV,/FVC is reduced (at least once, when FEV, is low)
FEV,/ FVC ratio is normally >0.75 — 0.80 in healthy adults, and
>0.90 in children

Confirm variation in lung function is greater than in healthy individuals

The greater the variation, or the more times variation is seen, the

____greater probability that the diagnosis is asthma

Excessive bronchodilator reversibility (adults: increase in FEV,
>12% and >200mL; children: increase >12% predicted)

Excessive diurnal variability from 1-2 weeks’ twice-daily PEF
monitoring (daily amplitude x 100/daily mean, averaged)
Significant increase in FEV, or PEF after 4 weeks of controller
treatment
If initial testing is negative:
Repeat when patient is symptomatic, or after withholding bronchodilators
Refer for additional tests (especially children <5 years, or the elderly)




Assessment of asthma

Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence

Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

Asthma medications
Non-pharmacological strategies
Treat modifiable risk factors




Keep it simple!

Determine if they are In
control or not. . . .



Asthma Control:

When asthma is well-controlled, patients can
Avoid troublesome symptoms during the day and night
Need little or no reliever medication
Have productive, physically active lives
Have normal or near-normal lung function

Avoid serious asthma flare-ups (also called
exacerbations, or severe attacks)

REMEMBER THE RULE OF 2s



Assessment of asthma

Asthma control
Assess symptom control over the last 4 weeks
Assess risk factors for poor outcomes, including low lung function

Treatment issues
Check inhaler technigue and adherence
Ask about side-effects
Does the patient have a written asthma action plan?
What are the patient’s attitudes and goals for their asthma?

Comorbidities

Think of rhinosinusitis, GERD, obesity, obstructive sleep apnea,
depression, anxiety

These may contribute to symptoms and poor quality of life



Asthma Control Test (ACT)

/' D pulhwnu how often did your as Iuvu;m vent you l'll " gt Hu a8 M ' done at ] Score - -
wOrk, schoot ar ham ———————————————
\QI @..m..m 1‘J (m.m.m ﬂ (mmnmn 3J (un-mmuu “,] (muum 57
(f’ wring the past 4 weeks, how often have you had shortness ol breatnh? Score
82 .":';"“"“ 1] (ouulw g (umnum 3) (n-xm.m QJ qu Sb
// ring the pas! & weeks, how often did your asthma symptoms (wheezing, coughing, chest Scorw;
Q3 ‘u. Iness, shortness aof beeath) woke yos up ot mylll-'rlrluvlul isual in the morning?
L (::_""'""" J (:-um-m ZJ [o-:u-nl 3J [o-aum l;J (ooum Sy
f During the past § weeks, how aften have vou used your reliever inhaler (usuatly blue)? Scorw
\\Qa ::',!""'""" IJ (I-lth-.‘q 2} [x‘m-um 3J (ouu.m-uuu aJ (u-uuu S‘J/
low would you rale your asthma control during the past 4 weeks? ] Scom
Qs Cua-—nu 1 } Q-wwu 2) (Mu-u 3J [\ummu 4J (c-mu-u 5)
Total Sc
What does your score mean? ( = J

Score: less than 20 - OFF TARGET

CONTROLLED during the past 4 weeks,

Score: 25 - WELL DONE Score: 20 to 24 - ON TARGET
* Your asthma appears to have been * Your asthma appears to have been * Your asthma may NOT HAVE BEEN
UNDER CONTROL over the last mmm
9 e '! "l ‘ wes: !‘ * Your doctor or nurse can recommend
* However, if you are experiencing -mm.:m an asthma action plan to help
any problems with your asthma, Mhehurmw Improve your asthma controd

to help you.

you should see your doctor or nurse.




Treating to control symptoms and minimize risk

Establish a patient-partnership

Manage asthma in a continuous cycle:
Assess

Adjust treatment (pharmacological and
non-pharmacological)

Review the response

Teach and reinforce essential skills
Inhaler skills
Adherence
Guided self-management education
Written asthma action plan
Self-monitoring
Regular medical review




Treating to control symptoms and minimize risk

BUT! Treatment with a
controller is more than
just reducing symptoms —
remember its about
reducing exacerbations
and reducing risk




Referred to as steps or stages but they are the
same

Stage 1 = Mild Intermittent
Stage 2 = Mild Persistent
Stage 3 = Moderate Persistent
Stage 4/5 = Severe Persistent



Box 3-5A
Adults & adolescents 12+ years

Personalized asthma management:
Assess, Adjust, Review response

Symptoms
Exacerbations
Side-effects

Lung function
Patient satisfaction
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Confirmation of diagnosis if necessary
Symptom control & modifiable

risk factors (including lung function)
Comorbidities

Inhaler technique & adherence
Patient goals
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Asthma medication options:

Adjust treatment up and down for
individual patient needs

STEP 1
to prevent exacerbations As-needed
and control symptoms  : low dose
: ICS-formoterol *
Other : Low dose ICS

controller options : {gken whenever

STEP 2

Daily low dose inhaled corticosteroid (ICS),
or as-needed low dose ICS-formoterol *

Leukotriene receptor antagonist (LTRA), or
low dose ICS taken whenever SABA taken t

- SABA is takent

PREFERRED

RELIEVER
Other :
reliever option :

As-needed low dose ICS-formoterol *

" Treatment of modifiable risk
factors & comorbidities STEP 5
Non-pharmacological strategies .
Education & skills training High dose
Asthma medications STEP 4 ICS-LABA
Refer for
STEP 3 Medium dose | Phenotypic
ICS-LABA assessment
Low dose ;add'on
_ erapy,
ICSEABA e.g.tiotropium,
anti-IgE,
anti-IL5/5R,
anti-IL4R
Medium dose High dose Add low dose
ICS, or low dose : ICS, add-on OCS_, but
ICS+LTRA # tiotropium, or : consider
add-on LTRA #: side-effects
As-needed low dose ICS-formoterol £
As-needed short-acting B, -agonist (SABA)

* Off-label; data only with budesonide-formoterol (bud-form)
T Off-label; separate or combination ICS and SABA inhalers

© Global Initiative for Asthma, www.ginasthma.org

1 Low-dose ICS-form is the reliever for patients prescribed
bud-form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with
allergic rhinitis and FEV >70% predicted



For your test and boards, Step 1is SABA only
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Confirmation of diagnosis if necessary
Symptom control & modifiable

risk factors (including lung function)
Comorbidities

Inhaler technique & adherence
Patient goals

Box 3-5A
Adults & adolescents 12+ years

T

Personalized asthma management:
Assess, Adjust, Review response

Symptoms
Exacerbations
Side-effects
Lung function

‘Controller’ treatment
means the treatment
taken to prevent

Patient satisfaction ' Treatment of modifiable risk =
i ‘ factors & comorbidities
exacerbatlons v \_/ Non-pharmacological strategies .
Asth dicati tions: Education & skills training High dose
sthma medication options: Asthma medications STEP 4 ICS-LABA
Adjust treatment up and down for Refer for
individual patient needs | STEP 3 Medium dose | Phenotypic

..................... STEP 2 ICS-LABA assessment

- Low dose * add-on
STEP 1 . . : . ; therapy,

; Daily low dose inhaled corticosteroid (ICS), . ICS-LABA e.g.tiotropium,
to prevent exacerbations | As-needed or as-needed low dose ICS-formoterol * : anti-IgE,
and control symptoms [ |ow dose ] anti-IL5/5R,

.3 ICS-formoterol : anti-IL4R
Other E Low dose ICS Leukotriene receptor antagonist (LTRA), or Medium dose High dose Add low dose
controller options £ taken whenever | low dose ICS taken whenever SABA taken t 1ICS, or lowdose : ICS, add-on : OCS, but

[ SABA is taken t {ICS+LTRA # tiotropium, or © consider

b add-on LTRA #: side-effects
PREFERRED As-needed low dose ICS-formoterol * As-needed low dose ICS-formoterol £
RELIEVER . :

Other . .
reliever option As-needed short-acting B, -agonist (SABA)

1 Low-dose ICS-form is the reliever for patients prescribed
bud-form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with
allergic rhinitis and FEV >70% predicted

* Off-label; data only with budesonide-formoterol (bud-form)
T Off-label; separate or combination ICS and SABA inhalers

© Global Initiative for Asthma, www.ginasthma.org



Step 1to Step 2

Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence

Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

Asthma medications
Non-pharmacological strategies
/" Treat modifiable risk factors
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Personalized asthma management:
Assess, Adjust, Review response

- ; Symptoms
Controller’ treatment Exacerbations
Side-effects
means the treatment § .
ung function
taken to preve nt Patient satisfaction /,' Treatment of modifiable risk STEP 5
H ‘ 4 factors & comorbidities
exacerbatlons V\__‘/’/ Non-pharmacological strategies .
Asth dicati tions: Education & skills training High dose
sthma medication options: Asthma medications STEP 4 ICS-LABA
Adjust treatment up and down for Refer for
individual patient needs | STEP 3 Medium dose | Phenotypic
.................... STEP 2 ICS-LABA  assessment
Low dose * add-on
STEP 1 . . ) . therapy,
: Daily low dose inhaled corticosteroid (ICS), ICS-LABA e.g fiotropilim,
to prevent exacerbations : As-needed or as-needed low dose ICS-formoterol * anti-IgE,
and control symptoms  : low dose anti-IL5/5R,
: ICS-formoterol ff anti-IL4R
Other Low dose ICS Leukotriene receptor antagonist (LTRA), or Medium dose High dose Add low dose
controller options : taken whenever | low dose ICS taken whenever SABA taken t ICS, or lowdose : ICS, add-on : OCS, but
: SABA is taken ICS+LTRA # tiotropium, or - consider
: add-on LTRA #: side-effects
PREFERRED : As-needed low dose ICS-formoterol * As-needed low dose ICS-formoterol +
RELIEVER s : :
Other : . .
reliever option As-needed short-acting B, -agonist (SABA)
* Off-label; data only with budesonide-formoterol (bud-form) 1 Low-dose ICS-form is the reliever for patients prescribed
T Off-label; separate or combination ICS and SABA inhalers bud-form or BDP-form maintenance and reliever therapy
# Consider adding HDM SLIT for sensitized patients with
© Global Initiative for Asthma, www.ginasthma.org allergic rhinitis and FEV >70% predicted

Start to look for ALLERGY symptoms, SINUSITIS
symptoms, GERD symptoms



Step 2to Step 3

Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence

Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

Asthma medications
Non-pharmacological strategies
/" Treat modifiable risk factors




Box 3-5A

Adults & adolescents 12+ years

Personalized asthma management:
Assess, Adjust, Review response

‘Controller’ treatment
means the treatment
taken to prevent
exacerbations

Asthma medication options:
Adjust treatment up and down for

individual patient needs

to prevent exacerbations :

and control symptoms

Other

controller options -

PREFERRED
RELIEVER

As-needed
: low dose
ICS-formoterol *

: Low dose ICS
: taken whenever
- SABA is takent

Symptoms
Exacerbations
Side-effects

Lung function
Patient satisfaction

Confirmation of diagnosis if necessary

Symptom control & modifiable

risk factors (including lung function)

Comorbidities
Inhaler technique & adherence
Patient goals

" Treatment of modifiable risk

factors & comorbidities
Non-pharmacological strategies
Education & skills training
Asthma medications

STEP 3

STEP 2

Daily low dose inhaled corticosteroid (ICS),
or as-needed low dose ICS-formoterol *

Leukotriene receptor antagonist (LTRA), or
low dose ICS taken whenever SABA taken t

As-needed low dose ICS-formoterol *

Other :
reliever option :

Low dose
ICS-LABA

Medium dose
ICS, or low dose
ICS+LTRA #

Gl
8.
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Medium dose
ICS-LABA

High dose
ICS, add-on
iotropium, or

As-needed low dose ICS-formoterol F

As-needed short-acting B, -agonist (SABA)

dd-on LTRA #

STEP 5

High dose
ICS-LABA

Refer for
phenotypic
assessment

+ add-on
therapy,
e.g.tiotropium,
anti-IgE,
anti-IL5/5R,
anti-IL4R

Add low dose
OCS, but
consider
side-effects

* Off-label; data only with budesonide-formoterol (bud-form)
T Off-label; separate or combination ICS and SABA inhalers

© Global Initiative for Asthma, www.ginasthma.org

wod

1 Low-dose ICS-form is the reliever for patients prescribed
bud-form or BDP-form maintenance and reliever therapy
# Consider adding HDM SLIT for sensitized patients with

allergic rhinitis and FEV >70% predicted

Again: co-morbid conditions, check inhaler technique, add Iin
a spacer. If older. . can they inhale?




Step 3to Step 4&5

Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence

Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

Asthma medications
Non-pharmacological strategies
Treat modifiable risk factors




Box 3-5A Confirmation of diagnosis if necessary §

Adults & adolescents 12+ years Symptom control & modifiable
risk factors (including lung function)

Comorbidities AsTun®
Inhaler technique & adherence
Personalized asthma management: Patient goals
Assess, Adjust, Review response
- ; Symptoms
Controller’ treatment Exacerbations
Side-effects
means the treatment \ _
ung function
taken to prevent Patient satisfaction W ~roatment of modifiable risk —
H  factors & comorbidities
exacerbatlons l‘\\\“«_«‘d,// Non-pharmacological strategi )
Asth dicati ti . Education & skills training | High dose
sthma medication options: Asthma medications | sﬁTE—P a ICS-LABA
Adjust treatment up and down for | Refer for
individual patient needs | STEP 3 Medium dose | Phenotypic
..................... STEP 2 | ICS-LABA  geseosment
: Low dose * add-on
: STEP 1 ‘ . . . . therapy,
: ' Daily low dose inhaled corticosteroid (ICS), ICS-LABA T
to prevent exacerbations : As-needed | or as-needed low dose ICS-formoterol * anti-IgE,
and control symptoms  : |ow dose ‘ anti-IL5/5R,
: ICS-formoterol * anti-IL4R
Other Low dose ICS | Leukotriene receptor antagonist (LTRA), or Medium dose High dose Add low dose
controller options : taken whenever | low dose ICS taken whenever SABA taken t ICS, or low dose || ICS, add-on = OCS, but
" SABA s takent | ICS+LTRA # tiotropium, or : consider
= \ add-on LTRA #: side-effects
PREFERRED : As-needed low dose ICS-formoterol * As-neededilow dose ICS-formoterol 3
RELIEVER : :
Other . .
reliever option As-needed short-acting 3, -agonist (SABA)
* Off-label; data only with budesonide-formoterol (bud-form) T Low-dose ICS-form is the reliever for patients prescribed
T Off-label; separate or combination ICS and SABA inhalers bud-form or BDP-form maintenance and reliever therapy
# Consider adding HDM SLIT for sensitized patients with
© Global Initiative for Asthma, www.ginasthma.org allergic rhinitis and FEV >70% predicted

High dose, add in tiotropium, check inhaler technigue but please
refer these patients, biologics are life changing



AGES 12+ YEARS: STEPWISE APPROACH FOR MANAGEMENT OF ASTHMA

Treatment

Int:;;w;‘t:nt Management of Persistent Asthma in Individuals Ages 12+ Years

Preferred

PRMN SABA : Daily low-dose ICS : Daily and PRN : Daily and PRN hily medium-high : Daily high-dose
:and PRN SABA : combination combination se ICS-LABA + ICS-LABA +
: or : low-dose ICS- : medium-dose MaA and oral systemic
[N SABA A corticosteroids +

: : formoterol & - |CS-formoterol &
¢ PRM concomitant :

PRM SABA
S ICS and SABA A :
Daily LTRA* and Daily medium- Daily medium- hily medium-high
:PRN SABA i dose ICS and PRN : dose |ICS-LABA cor | dise ICS-LABA
or SABA dally medium-dose dally high-dose
: i SICS + LAMA, and IS + LTRA,* and
Cromolyn,* or ;or PRN SABA A | N SABA
- Nedocromil.* or : Dail :
. . T H = s OT d
: Theophylline,® and : low-dose ICS + : Daily medium-
. PRMN SABA LAMA, & or daily dose ICS + LTRA
Alternative : ‘ low-dose ICS + or daily medium-
CLTRA* and dose ICS +
: PRN SABA . Theophylline,® or
: or : daily medium-dnse |
i 2 1CS + Zileuton,* :
¢ Daily low-dose ICS : and PRM SABA
1+ Theophylline® or
: Zileuton,* and
- PRN SABA
Steps 2-4: Conditionally recommend the use of subcutanecus Consider adding Asthma Biologics
- immunotherapy as an adjunct treatment to standard pharmacotherapy : (e.g., anti-IgE, anti-IL5, anti-IL5R,
¢ inindividuals = 5 years of age whose asthma is controlled at the i anti-IL4/1L13)**
¢ initiation, build up, and maintenance phases of immunotherapy 4 :

Assess Control

» First check adherence, inhaler technique, environmental factors,4 and comorbid conditions.
*+ Step up If needed; reassess In 2-6 weeks
* Step down if possible (if asthma is well controlled for at least 3 consecutive months)

Consult with asthma specialist if Step 4 or higher is required. Consider consultation at Step 3.
Control assessment is a key element of asthma care. This involves both impairment and risk. Use

of objective measures, self-reported control, and health care utilization are complementary and
should be employed on an ongoing basis, depending on the individual's clinical situation.



Treatment

- Daily low-dose ICS

FRN SABA _ . Daily and PRN : Daily and PRN . Daily me
- and PRN SABA : combination - combination - dose IC!
: - low-dose |CS- - medium-dose C LAMA a
Preferred : or : formoterol & s 1CS-formoterol & ' PRN SA
. PRN concomitant : :
- ICS and SABA A
Daily LTRA* and Daily medium- Daily medium- - Daily me
: PRN SABA  dose ICS and PRN : dose ICS-LABA or : dose ICS
or SABA daily medium-dose or dally
: : S 1CS + LAMA, and  : ICS + LT
- Cromolyn,* or ; or PRMN SABA A ' PRN SA
- Nedocromil,* or : Daily low-dose : :
. Zileuton,*® or ' ICS-LABA, or daily - °F
: Theophylline,* and : low-dose ICS + : Baily medium-
Alternative - PRN SABA LAMA, & or daily dose ICS + LTRA.®

' low-dose ICS +
' LTRA.* and

or daily medium-
dose |CS +



Pause to Reflect

US and World (GINA) Guidlines

1.

2.

Sl

Mostly agree, GINA says everyone gets s
steroid

Both note that formoterol is fast and can be
used in a combination (Symbicort) as a PRN
medicine in the right patient

If atopic add in Montelukast

Step up aggressively

Move to biologics/specialty referral



Reviewing response and adjusting treatment

How often should asthma be reviewed?
1-3 months after treatment started, then every 3-12 months
During pregnancy, every 4-6 weeks
After an exacerbation, within 1 week

Stepping up asthma treatment

Sustained step-up, for at least 2-3 months if asthma poorly controlled

Important: first check for common causes (symptoms not due to asthma,
incorrect inhaler technique, poor adherence)

Short-term step-up, for 1-2 weeks, e.g. with viral infection or allergen
May be initiated by patient with written asthma action plan
Day-to-day adjustment
For patients prescribed low-dose ICS/formoterol maintenance and reliever
regimen*
Stepping down asthma treatment
Consider step-down after good control maintained for 3 months

Find each patient’s minimum effective dose, that controls both
symptoms and exacerbations



Treating modifiable risk factors

Provide skills and support for guided asthma self-management

This comprises self-monitoring of symptoms and/or PEF, a written
asthma action plan and regular medical review

Encourage avoidance of tobacco smoke
Provide smoking cessation advice and resources at every Vvisit

GERD

Treat or refer for this. It good deal of people have asthma improve
once this is controlled

Nasal congestion and post-nasal drip

Treat this aggressively. REMEMBER that older individual
especially have cholinergic, not allergic rhinitis. lpratropium Nasal
Is wonderful for this.



Check adherence with asthma medications

Poor adherence:
Is very common: it is estimated that 50% of adults and children do not
take controller medications as prescribed

Contributes to uncontrolled asthma symptoms and risk of
exacerbations and asthma-related death

Contributory factors
Unintentional (e.g. forgetfulness, cost, confusion) and/or
Intentional (e.g. no perceived need, fear of side-effects, cultural issues,
cost)

How to identify patients with low adherence:

Ask an empathic question, e.g. “Do you find it easier to remember your

medication in the morning or the evening?”, or
“Would you say you are taking it 3 days a week, or less, or more?”

Check prescription date, label date and dose counter
Ask patient about their beliefs and concerns about the medication



The Exacerbation -

Prednisone — treat aggressively. No need to taper for most.
Kids — ok to treat QD! 0.5 mg/kg or more.

Adults — 40 mg minimum, many need more. Dose in AM with food.
Sugar changes are transient.

Bump up therapy - short term combination therapy etc.

The opportunity

Exacerbations often represent failures in chronic asthma care,
and they provide opportunities to review the patient’'s asthma
management

At follow-up visit(s), check:
The patient’s understanding of the cause of the flare-up
Modifiable risk factors, e.g. smoking
Adherence with medications, and understanding of their purpose
Inhaler technique skills
Written asthma action plan



A Note on Nebulizers

Nebulizers are a known guantity — this can be helpful

Avoid reliance on them for those school age and older but don’t
be afraid to keep them around

If using budesonide its ok to add albuterol/ipratropium in the
same treatment

Over 2 years should be both albuterol/ipratropium, under 2 it's
anyone's guess.

OK to give Y2 treatment before bed etc

Move your senior patients with asthma or COPD to nebulized
budesonide with Brovana or Perforomist (these are nebulized
LABAS) if they are struggling or have poor inspiratory capacity



Biologics for Severe Asthma Therapy

If not adherent, provide patient education, frequent follow-up visits,
evaluate factors associated with non-adherence.  Evaluate adherence to GINA steps 4-5

Confirm diagnosis of severe asthma. € > e
medicationsa.
/ Phenotype Evaluation: \ / Biomarker Evaluation:
Spirometry® Allergy sensitization evaluation:
Assess asthma control Phenotype and biomarker evaluation. Skin prick Testing or
Assess asthma symptoms Radioallergsorbent testing
Assess for allergies )
Assess asthma history e.g. age of asthma onset, Antigens Total IgE level
family history of asthma »* O 0 Complete blood count with differential
Assess exacerbations including steroid bursts (@) O Fraction of exhaled nitric oxide
and healthcare utilization ‘ l ’
Assess comorbidities e.g., GERD, severe sinus \
disease, obesity, OSA, recurrent LRTI . . . . /
\ / Airway Epithelial ang Goblet Cells
Severe allergic phenotype Severe eosinophilic phenotype Severe asthma with Severe neutrophilic phenotype

physiologic impairment

APC

AMG 31 7{L-4F{ot |L-4Hu} Dupilumab

Lebrikizumab

Tralokinumab IL-4,
Dupilumab IL13

SCH 527123

Lebrikizumab
"—'4 Tralokinumab

"‘13 Dupilumab IL-8 CXCR 1/2
Th2 Cell \JL-} Mepolizumab Cel|\.K

Reslizumab P &
- IL-17

Ai S th Muscl .
B Cell 1 ey Smog USC? L6, IL-8 Neuirophll
IL- 17Fl Brodaluma
Omalizumab-Ege\ .

Macrolides

Bronchial Thermoplasl

Benralizumab {L-sﬂg I

Alrway pathogen
Eosinophil Alrway Epithelial and Goblet Cells
Mast Cell
Airway remodeling, LAMA
Hay fever, seasonal exacerbations,  Evidence of eosinophilic inflammation Smooth muscle hypertrophy, Non-allergic asth
allergen sensitization, high IgE with or without evidence of atopy. Mucous hypersecretion low degree of eo

Opina et al. Curr Allergy Asthma Rep (2017) 17:10



Omalizumab Decreases Seasonal Asthma
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Exacerbations
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Figure 4. Time to first protocol-defined asthma exacerbation in base-
line (A) fractional exhaled nitric oxide (Feyg) low (<19.5 ppb) and high
(=19.5 ppb) subgroups, (B) peripheral blood eosinophil low (<260/l)
and high (=260/ul) subgroups, and (C) serum periostin low (=50 ng/
ml) and high (=50 ng/ml) subgroups.

FeNO: 53% (95% [CI], 37-70;
P=0.001) versus 16%
(95% Cl,32 to 46; P 0.45)

Eosinophils eosinophils,32%
(95%Cl1,1148; 0.005)versus
9%(95%CI,24t0 34;P 0.54)

Periostin 30% (95% ClI, 2 to 51
P=0.07)versus 3% (95% CI,43
32;P=0.94).

Hanania et al. AJRCCM. 2012:187:804-811



Mepolizumab Significantly Decreased Blood Eosinophils,
Exacerbations and Improved Lung Function

Asthma Exacerbations were reduced by 47% with
IV mepolizumab and 53% with SC mepolizumab

Asthma Exacerbations
g 025 250
2 s Placebo
200+
Time (Weeks) ? g g ? o
i b 100mg SC P 20
Placebo 75mg va . Mepolizumab 100mg <0001 ._E Mepol izumab 75 mg,

. . . . = intravenously o
Mepolizumab significantly reduces eosinoph| & oo T
counts by week 4 of therapy
[B FEV, 50

75 e Placebo Mepolizumab 100 mg,
—+— Mepolizumab 75 mg, subcutaneously

intravenously 0 T | T | I | I |
g Mepolizumab 100 mg, 0 4 8 12 16 20 24 28 32
T 70- subcutaneously Week
3
g /‘{ At week 32, the mean increase from baseline
:: 1 FEV1 was 100ml greater in the IV mepo grp

(p=0.02) and 98ml greater in the SC group
60 (p:OOB)

Week Ortega HG et al. NEJM 2014. 371:1198-1207




Benralizumab in Severe Eosinophilic Asthma

A Eosinophils 2300 cells per pL

Percentage reduction relative to placebo
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Figure 2: Annual asthma exacerbation rate estimates at 48 weeks according
to baseline blood eosinophil concentrations

Data for patients with baseline blood eosinophils (A) 2300 cells per pL and

(B) <300 cells per pL in the full analysis set are shown. Estimates were calculated
using a negative binomial model, with adjustment for treatment, region, oral
corticosteroid use at time of randomisation, and previous exacerbations.
Q4W=every 4 weeks. Q8W=every 8 weeks (first three doses Q4W).
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Number at risk
BenralizumabQ4W 124 117 116 14
BenralizumabQ8W 131 125 123 123
Placebo 140 133 135 125

2 2 40 48
Week
111 107 107 105

121 117 116 119
128 128 122 125

Figure 3: Change from baseline in prebronchodilator forced expiratory volume in 15 according to baseline

blood eosinophil concentrations

Bleecker et al.
2115-27

Lancet.2016:

SIROCCO CALIMA™
Benralizumab Benralizumab  Benralizumab Benralizumab
Q4w Q8w Q4w Q8W
Annual rate of exacerbations 1 45% 1 51% 1 36% 128%
Prebronchodilator FEV, (L) t0-106 T 0159 T 0125 1 0116

Total asthma symptom score (score 0-6)* | 0-08+

All results are differences from placebo; week 48 results for SIROCCO and week 56 results for CALIMA. FEV,=forced
expiratory volume in 1 5. Q4W=every 4 weeks. QBW=every 8 weeks (first three doses Q4W). *Reduced score suggests

improvement. tNon-significant.

1025

1012t

1023

Table 5: Efficacy results for patients who received high-dosage inhaled corticosteroids plus long-acting
B,-agonists with baseline blood eosinophils at least 300 cells per pL in the CALIMA and SIROCCO studies




Mepolizumab Decreased OCS Dose and Reduced
Exacerbations Despite Significant Reduction in OCS Use

A Change from Baseline in Glucocorticoid Dose

407 —=— Placebo (N=66)
Mepolizumab (N=69) Maintenance
20 dose )
} l B Asthma Exacerbations
a;E 07 T ‘ | | ' 704 Placebo
'S:J _zﬁ_Optimized = ‘ 60
& dose |
E 40+ S 50—
=
—60] 2 404
= Mepolizumab
-80- £ 304
T T I T T T T o
0 4 3 12 16 20 24
20-
Week
. ) 10
At 24 weeks, mean % reduction from baseline
I O | | | | | I
OCS dpse_ was 50% in mepo group and no ) T T 0 - - T
reduction in the placebo group Week

Relative reduction of 32% in exacerbations
Compared with placebo (p=0.04)



Steroid Sparing Effects of Benralizumab in Severe

Eosinophilic Asthma

A Change from Baseline in Oral Glucocorticoid Dose
07 ——Placebo —s-Benralizumab 30 mg, every 4 wk —— Benralizumab 30 mg, every 8 wk
25+
o
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& ! : ; - :
s i i : : :
£ 25+ : . 4 1
(U] : - . e i
[ H
0] H
B —50 -
2 &5
= b 1 T -7 i
~75 - -+
s L il
-100-4- T T T T T T T
02 4 8 12 16 20 24 28
Week
No. at Risk
Benralizumab 30 mg, every 4 wk 72 70 70 69 69 68 66 68
Benralizumab 30 mg, every 8 wk 70 72 67 69 69 66 69 68
Placebo 74 75 73 74 74 73 73 72
B Time to First Asthma Exacerbation
100+
< 90 — Placebo ——Benralizumab 30 mg, every 4 wk —— Benralizumab 30 mg, every 8 wk
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o
.‘9= 80+
g 704
S 60
x
504
&
£ 404
=
3 304
2
3 204
=
& 104
o T T T T T T T
0 4 8 12 16 20 24 28
Week
No. at Risk
Benralizumab 30 mg, every 4wk 72 69 67 62 61 56 51 45
Benralizumab 30 mg, every 8 wk 73 68 66 60 58 56 55 51
Placebo 75 68 64 56 45 40 37 31

Nair et al. NEJM 2017



Reslizumab in Severe Eosinophilic Asthma

Pooled

Rate ratio (95% CI)
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Castro et al. Lancet Respir Med. 2015:3:355-66



Dupilumab Significantly Decreases OCS and

Exacerbations in Moderate to Severe

A Dupilumab, 200 mg Every 2 Wk, vs. Matched Placebo

Subgroup No. of Patients Relative Risk vs. Placebo (95% Cl)
Placebo Dupilumab
Overall 317 631 -9 0.52 (0.41-0.66)
Eosinophil count
=300 cells/mm? 148 264 —— 0.34 (0.24-0.48)
=150 to <300 cells/mm? 84 173 —— 0.64 (0.41-1.02)
<150 cells/mm? 85 193 —e— 0.93 (0.58-1.47)
Feno
250 ppb 71 119 —— 0.31 (0.18-0.52)
225 to <50 ppb 91 180 — 0.39 (0.24-0.62)
<25 ppb 149 325 —— 0.75 (0.54-1.05)
0.‘1 O.IZS 015 0.‘75 1 1‘.5 5
Dupilumab Placebo
Better Better
B Dupilumab, 300 mg Every 2 Wk, vs. Matched Placebo
Subgroup No. of Patients Relative Risk vs. Placebo (95% CI)
Placebo Dupilumab
Overall 321 633 - 0.54 (0.43-0.68)
Eosinophil count
=300 cells/mm? 142 277 —— 0.33 (0.23-0.45)
=150 to <300 cells/mm? 95 175 —— 0.56 (0.35-0.89)
<150 cells/mm? 83 181 —— 1.15 (0.75-1.77)
Feno
250 ppb 75 124 —— 0.31 (0.19-0.49)
225 to <50 ppb 97 186 — 0.44 (0.28-0.69)
<25 ppb 144 317 —of 0.79 (0.57-1.10)
Djl O.IZS 0}5 O.ITS 1 1.‘5 7‘.
Dupilumab Placebo
Better Better

asthma

A Percentage Reduction in Oral Glucocorticoid Dose
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Feno denotes fraction of exhaled nitric oxide, and ppb parts per billion.

Figure 1. Forest Plots of the Risk of Severe Asthma Exacerbations in the Intention-to-Treat Population and in Subgroups
Defined According to Baseline Blood Eosinophil Count and Baseline Feyo.
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Rabe, C et al. N Engl J Med 2018;378:2475 and Castro et al. NEJM 378;26:2486




GINA Severe Asthma Algorithm

SPECIALIST CARE; SEVERE ASTHMA CLINIC IF AVAILABLE

Assess and treat severe asthma phenotypes contd

Continue to optimize management as in section 3 (including inhaler technique, adherence, comorbidities)
% Consider add-on biologic Type 2 >
targeted treatments
, - Gonsider add-on Type ﬁ_ wnat ractors may recit gooa i
2-targeted biologic for f Is the patient eligible for anti-IgE asthima response (o ant-g& ' / \
patients with exacerbations | for severe allergic asthma? « Blood eosinophils =260/l ++ | / \
or poor symptom confrol | : . :
on high dose ICS-LABA. | - Sensitization on skin prick testing or specific IgE® FeNO 220 ppb + ' E’:Lg"n%“nm;n
who:© | - Total serum IgE and weight within dosage range © ) glrl:_elzjghen-gnven ;wm;toms * ‘
- i + Childhood-onset asthma +
=20 EETELILIE 17 - Exacerbations in last year @ ‘
allergic biomarkers, or | unclear
- need maintenance OCS | | |
_ | Choose one '
« Consider local payer \ if eligible; L) Good yes
eligibility criteria © . . trial for at least asthma
and predictors of Anti-IL5 / Anti-IL5R What factors may predict good / 4 months and response?  Good response
response when choosing /> s the patient eliaible for anti-IL5 /anti-IL5R asthma response to anti-IL5/5R? { assess response L to T2-targeted
between available S the pa Eiigi ran an . i ; ; | therapy
e II for severe eosinophilic asthma? Higher blood eosinophils +++ | no
) . o + More exacerbations in
. #jesguzﬁnsmrz[ﬂo:ség%srmg | = EXHCEI"DE‘-IDI\S ITI last yearg pre\rious year +++ ‘
Y quency, ( + Blood eosinophils 2300/l - Adult-onset of asthma ++
), patient preference | | STOP add-on
[ | no « Nasal polyposis ++ |
l ( I| no //J Consider switching
[ - to a different Type
[ ~» What factors may predict good 2-targeted therapy,
- } asthma response to anti-IL4R? if eligible
Which bmk;glfti} e - Higher blood eosinophils +++
isa riate i il
ggr?grsr‘? ... for severe eosinophilic asrnmaa? - Higher FeNO +++ no

- Exacerbations in last year
. Blood eosinophils >150/u1® or FeNO 225 ppb®™

Anti-IL4R may also be used to treat - 5

) P + Moderate/severe atopic dermatitis Little/no response
.. or because of need for maintenance OCS™ 7 - Nasal polyposis to T2-targeted
therapy

|
__/ Etigivle for none?
Return to section 6a




Couple points to throw in -

Lung function/steroids and height

Growth velocity may be lower in the first 1-2 years of ICS treatment,
but this is not progressive or cumulative. = Long-term outcomes
showed a difference of only 0.7% in adult height (LESS height loss
than untreated asthma)

Patients with apparently mild asthma are at risk of serious
adverse events (this is the percent that had symptoms
“‘once a week or less” in the 6 months before the event)

30-37% of adults with acute asthma

16% of patients with near-fatal asthma

15-20% of adults dying of asthma



All
Asthma Action Plan for Home & School e_:‘n.gsrﬂéh ma

MName: Birthdate:

Asthma Sewverthy: O Intermitent [ Mild Persisient [0 Moderata Parsistent [0 Sewvere Persistent
O He/she hos had many or severa osthma attocks,/axacerbations

(2} Green Zone Have the child take thess medicines avary day, even when the child feels well.

Mhweorgs use a spacer with inhalers as directed

Caontroller Medicinels):

Controller Medicines) Given in Schoo

Rescua Medicine: Albuteral/levalbuterol — puffs every four hours as needed

Exercise Medicine: Albutarcl/levalbwerol  poffs 15 minutes before activity as needad

& Yellow Fone Begin the sick reatmsant p|::|n if the child has a cough, wheaze, shoriness of breath, or fight chest. Hove the
child take oll of these medicines when sick.

Rescue Medicine: Albutersl/levalbuteral —__ puffs every 4 hours as needad

Controller Medicine]s):

O Confinue Green Zone medicines:

Oadd:
O Changs
IF tha child is in the }raﬂcm zonea more than 24 hours or is getting worse, follow red zone and call the docior right owy
@' Red Zone If hleuihing i= hard and fast, ribs sﬁcking out, frouble wu|king. h:||king, or sleeping.
Get Help Now
Take rescue medicine(s) now
Rescua Medicine: Albutercl/levalbuterc puffs every

Take:

If the child is not betier right away, <all 211

Please call the doctor amy fime the chi Id is in the red zaone.

Asthma Triggers: [Lizt|

Schoal Sioff: Follow the Yellow and Red Zone plans for rescue medicines accarding o asthmea symgtoms.
Unless atherwise noted, the anby contrallers to be administered in school one those listed as “given in school™ in the green zone.

[ Both the asthma provider and the parent feed ot the child moy comy and se¥odminister their inhalers

[ Schoal nurse ogress with shudent sef-administering the inhales

Acthma Provider Prined MName ond Contact Infarmation Asthma Provider Signature

Parent/Guardian: | give writen authorization for the medications lised in the odion plan 1o be adminisiered in school by the nuse or ather schoo!

members os oppropriale. | eonsent o communiceation betwvesn the prescribing health care previder/clinic, the school nuse, the schoal medical advisar

and schookbosed health clinic providers necessany for asthmo monogement and odminisiotion of is medicotion.

Parent/ guardian signature: School Murse Reviewed

ThriYeAP

PROFICIENT. PRODUCTIVE. CONFIDENT.




An Asthma Action
Plan:

https://www.allergyasthmanetwork.org/cms/wp-
content/uploads/2014/07/Asthma-Action-Plan-English.pdf

Thrive


https://www.allergyasthmanetwork.org/cms/wp-content/uploads/2014/07/Asthma-Action-Plan-English.pdf

Inhaler technique videos:

https://www.bing.com/videos/search?qg=how+to+use+a+ventolin+inhaler+prope
rly&&view=detail&mid=42D0422123954963F5E942D0422123954963F5E9&&
FORM=VRDGAR

https://www.bing.com/videos/search?g=how+to+use+a+spacer+with+inhaler&
&view=detail&mid=4ADA5870C49C9363B0O0D44ADA5870C49C9363B0OD4&&F
ORM=VRDGAR

Thrive


https://www.bing.com/videos/search?q=how+to+use+a+spacer+with+inhaler&&view=detail&mid=4ADA5870C49C9363B0D44ADA5870C49C9363B0D4&&FORM=VRDGAR
https://www.bing.com/videos/search?q=how+to+use+a+ventolin+inhaler+properly&&view=detail&mid=42D0422123954963F5E942D0422123954963F5E9&&FORM=VRDGAR

Brian Bizik MS PA-C
brianbizik@yahoo.com
208-404-5338

Thrive
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