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Learning Objectives

* Review pathophysiology and etiologies of Asthma
* Review diagnosis of Asthma and other causes of chronic cough
* Discuss classification of asthma with asthma therapies

* Discuss Asthma exacerbations




Asthma in the US and locally: Major health and economic
burden to patients, families, society

US (CDC data 2021)

e 25 million people with asthma, including 4.6 million children <18 yr
* 145 children died from asthma in the US in 2021

* Asthma rates have slowly increased since the 1980, but has recently
plateaued.

ACH Asthma Registry (July 2024 data)

* 31,492 children (age 2-18 years with an asthma diagnosis on theij
problem list who have been seen in our system in the past 2 ysg




Race and ethnicity differences in prevalence in US
(2017)

=== White —e—Black =¥=Hispanic

Percent

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Year

Data

African Americans in US consistently have highest
prevalence except those from Puerto Rico B SO



ED Rates in US, Ohio and ACH

e US: 716K people went to ED for asthma in 2020
» 27% of these were kids <18 years old

* Ohio: 18,885 asthma ED visits for <18 years [2016 data, latest]

 Kids <5 years old had highest rate of asthma ED visits

e 15% of Ohio’s children are African American but African American
children account for about 50% of asthma ED visits

 ACH: [Asthma registry with 31K patients]
* 1864 ED asthma visits in the past 12 months

Data from C
Health data
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Hospitalization Rates in US, Ohio and ACH

e US: 94K people were hospitalized because of asthma [2020 data]
e 29% were kids <18 years old

* Ohio: 3,031 hospitalizations for asthma in kids <18 years [2016 data]
 Kids <5 years old had highest rate of asthma ED visits
e African American children had twice the admission rate of white children

* ACH:
e 706 asthma admissions in the past year

Data from CD
Health data a
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Asthma Etiology?

* Heterogeneous condition with complex, multiple
etiologies

* Latest classification by “phenotype” and
“endotype”
* Most asthma is associated with airway inflammation
(classically: eosinophilic, Th2, “allergic asthma”)
* Not all asthma is allergy-related
* "Non-Th2 asthma" is more difficult to treat

* Both genetic and environmental factors play role

D



Asthma: Pathogenesis

Environmental factor:

(i.e. excess hygiene, fewe

siblings, antibiotics withi
the first two years)

\/

Genetic factors
(i.e. HLA gene mutations,
defects in bronchial
airway epithelium)

Atopy:
predisposition to allergic
hyper-sensitivity in airways

|

First exposure to triggers*
sensitizes helper T cells

|

Stimulation of B-cells to produce IgE,

TRIGGERS
for an
ASTHMA

Cold air and

Strong odours temperature change

- v

.

Pollutants

Food
additives

which binds to mast cell surfaces

'

Activated Helper-T cells & IgE-sensitized
mast cells now line the airways

Second
exposure

to triggers

Masticallsireleace Vasodilation 2 edema

histamines,
leukotrienes, and
other inflammatory
mediators

Early Allergens = T mucus secretion
response —» cross-link IgEs
(0-2 hrs) on mast cells

/

Bronchial smooth
muscle contraction

Induce maturation of
—»  granular WBCs like
eosinophils

Activated mast cells
& helper T cells
release cytokines

Delayed
response —»
(4-12 hrs)

Eosinophils
migrate into:

Eyes

Nose

A N n

Goblet cell hyperplasia

Inflammatory
Factors

Respiratory
Infections’

—

- -

emotions

- f—

S
Cg A

Exercise

Others

Gastric Tobacco Medication

reflux

(@©) First Aid for Life 2014

Airway
obstruction

\
>

¢ Airways — Bronchiole constriction
— (Conjunctivitis

— Rhinitis

Legend: Pathophysiology Mechanism

Sign/Symptom/Lab Finding Complications |

Published December 17, 2012 on www.thecalgaryguide.com




Asthma Pathophysiology

Normal bronchiole Asthmatic bronchiole

* Chronic inflammatory disorder

* Reversible airflow obstruction due to airway
hyperresponsiveness

* Bronchoconstriction leads to:
 Air trapping with hyperinflation
e Altered breathing mechanics
 Airflow limitation airway wall edema and mucous production

* Results in increased coughing, wheezing, and increased work of
breathing

* Periods of time without symptoms

D




Natural History of Childhood Asthma

Transient early Non-atopic IgE-associated
wheezers wheezers wheeze/asthma
2 Py
k5 __—F
@© I
> , =
] !
£ -7
oT0]
c
‘N
Y &
Q
= \
= N
~
~ -
0 3 6 11

Age (Yea rs) Martinez. J Allergy Clin Immunol 1
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Important Questions to Ask

* Previous Wheezing * Asthma Predictive Index:

* Family History of Asthma
* Eczema
* Allergies

* Response to steroids or
Albuterol

* Nocturnal Cough
* Daytime Cough
* Cough with exertion

_ -

e Asthma Predictive Index (API)
Calculator (mdapp.co)

Asthma Predictive Index (API)

W Syzluates risk of asthma diagnosis in the future for children aged three or less suffering from

recurrent wheezing. @

Purpose v Key Facts v Jump To v

El Number of wheezing episodes per year-
Less than three

© Three or more

E1 API major criteria
Family history (parent) with asthma

Patient diagnosed with eczema (atopic dermatitis)

El API minor criteria
Diagnosed sensitivity to allergens in the air (allergic rhinitis)
Wheezing present apart from colds

Eosinophilia (4% or more eosinophils on complete blood count)

e | weet & s B

= Asthma Predictive Index (API) Result: Positive By Stringent Criteria

= Interpretation: This result is associated with a 77% chance of diagnosed active a

school years.

imer: This tool should MOT be considered as a substitute for any professional medical service, NOR as a substitute for clinical ju
Please read the full disclaimer.



https://www.mdapp.co/asthma-predictive-index-api-calculator-336/
https://www.mdapp.co/asthma-predictive-index-api-calculator-336/

Other Important Questions to Ask 1

TABLE 1. RISK FACTORS FOR DEATH FROM ASTHMA
(ORIGINALLY PUBLISHED AS FIGURE 5-2A IN THE EPR3 [1])

* History of intubation _
Asthma history

° E D Vl S |tS Previous severe exacerbation (e.g., intubation or ICU admission for asthma)
Two or more hospitalizations for asthma in the past year
o . . . Three or more ED visits for asthma in the past year
H OSpIta I Izations Hospitalization or ED visit for asthma in the past month
Using > 2 canisters of SABA per month
* Smoke exposure Difficuity perceiving asthma symptoms or severity of exacerbations
Other risk factors: lack of a written asthma action plan, sensitivity to Alternaria
Social history
Low socioeconomic status or inner-city residence
lllicit drug use
Major psychosocial problems
Comorbidities
Cardiovascular disease
Other chronic lung disease
Chronic psychiatric disease

D




TABLE & Diseases which can masquerade as severe asthma

Are You Sure It's Asthma? e« i

Bronchiolitis
Recurrent [microjaspiration, reflux, swallowing dysfunction
Prematurity and related lung disease
Cystic fibrosis
. Congenital or acquired immune deficiency

¢ ReCU rrent PneumOnIa Primary ciliary dyskinesia

Central airways obstruction/compression
. Foreign body

o H e m O ptys | S Congenital malfermations including vascular ring
Tracheobronchomalacia
Carcinoid or other tumour

* Recurrent sinusitis B

Interstitial lung disease
. Connective tissue disease

* Sleep related issues Adts

Dystunctional breathlessnessfvocal cord dysfunction
. . Chronic obstructive pulmonary disease

® Fa | | u re to Th rlve Hyperventilation with panic attacks
Bronchiclitis obliterans
Congestive heart failure
Adverse drug reaction |e.g. angiotensin-converting enzyme inhibitors)
Bronchiectasis/cystic fibrosis
Hypersensitivity pneumonitis
Hypereosinophilic syndromes
Pulmonary embolus
Herpetic tracheobronchitis
Endobronchial lesion/foreign body le.g. amyloid, cardi
Allergic bronchopulmonary aspergillosis
Acquired tracheobronchomalacia
Churg=Strauss syndrome

D )




Child aged <14 years with chronic (daily cough of >4 weeks duration)

Examine and evaluate :
1. Presence of ‘specific cough pointers' (Table 1) Yes or any abnormality
2. Cough characteristics (Table 2) l

3. Chest radiograph abnormal?
4. Spirometry (if > 3-6 years old") abnormal?
InNo See Figure 3

Evaluation of Cough [Eamee |

'

Non-specific cough
(dry cough and no cough pointers)

* From CHEST Guidelines and
Expert Panel Report

Review in 2 wks ‘ ICS (400 pg/day
budesonide

« Review points 1-2 above
'm“"""“"’ « Consider trial of therapy Review in 2-4 wks
"l"l'" * Specific cough pointers Cough resolving?
present? (Fig 3) I
yes § } No
* Cease ICS
Asthma or asthma-like
Review in 2-4 wks; cease it
ICS if no other features of asthma; int et
consider ‘period effect’ Fig3)

Figure 2 - Approach to a child aged = 14 years with chronic cough. Children aged > 14 years should be managed as outlined in adult gui
there is no good evidence when the age cutoff should be. The algorithm should be read with the accompanying text. *Spirometry can usually
performed in children aged > 6 years and in some children > 3 years if trained pediatric personnel are present.”’ GERD = gastr
disease; ICS = inhaled corticosteroids.




Table 1

TABLE 1 | Pointers to Presence of Specific Cough®

Abnormality

Examples of eticlogy

Symptoms or signs
Auscultatory findings

Cardiac abnormalities
Chest pain

Choked

Dyspnea or tachypnea
Chest wall deformity
Digital clubbing

Daily wet/productive cough

Exertional dyspnea
Facial pain/purulent nasal discharge

Feeding difficulties
Growth fallure

Hoarse volce/stridor

Hemoptysis

Hypoxia/cyanosis
Neurodevelopmental abnormality

Recurrent pneumonia

Recurrent infections

Previous history of chronic lung or esophageal
disease (eg, neonatal lung disease, esophageal
atresia)

Wheeze-monophonic

Wheeze-polyphonic
Tests

Chest radicgraph {other than peribronchial changes)
or spirometry abnormality

*As the causes of chronic cough encompasses the entire spectrum of pediatric pulmonalogy and extrapulmonary diseases, this list outli
cormimen symplams and signs and is not exhaustive.

Wheeze-see below
Crepitations-any airway lesions (from secretions) or parenchyma
disease such as interstitial disease

Associated airway abnormalities, cardiac failure, arrhythmia
Arrhythmia, asthma

Foreign body inhalation

Any pulmonary airway or parenchyma disease

Any pulmonary airway or parenchyma disease

Suppurative lung disease

Protracted bacterial bronchitis, suppurative lung disease,
recurrent aspiration, atypical infections, TB, diffuse
panbronchiolitis

Any airway or parenchymal disease

Chronic sinusitis (protracted bacterial bronchitis), primary ciliary
dyskinesia

Any serious systemic including pulmonary illness, aspiration

Any serious systemic including pulmonary iliness such as cystic
fibrosis

Laryngeal cleft/problems, airway abnormalities
Suppurative lung disease, vascular abnormalities
Any airway or parenchyma disease, cardiac disease
Aspiration lung disease

Immunodeficiency, atypical infections, suppurative lung disease,
congenital lung abnormalities, trachea-esophageal H-type
fistulas

Immunodeficiency

Multiple causes (eg, second H-type fistula, bronchiectasis,
aspiration, asthma)

Large airway obstruction (eg, from foreign body aspiration,
malacia and/or stenosis, vascular rings, lymphadenopathy, and
mediastinal tumors)

TB should be considered in selected settings (eg, high prevalen
or HIV)

Asthma, bronchiolitis obliterans, bronchiolitis

Any cardicpulmonary disease

B Akron Chi



Specific cough pointers present, abnormal CXR or spirometry f > 3-6 years old) In all, evaluate

*Tobaceo smoke and other pallutants
L J ¥ Yes

Symptoms/signe of asthma and/or |mwmmmmﬂ I
reversible airway obstruction? tNo

yos —— Treat as PEB with 2 whks antibiotics

Repeat 2 wk course if wet cough persists

Further Evaluation e O ey mp—

Wet/productive cough Persistent dry or rmullving 4 whs of antibiotics
} cough FIM!HH*! in 2 whs
I unlil cough resalves
See wet cough arm ]
- Consider early consultation with pediatric pulmeonologist for assessment and/or assess risk factors for
Bronchiectasis | Aszpiration Chronic or Interstitial Airway Other less cardiac |
or mm.lrui less Ilng abnormality common ryw—
priumonia *Frimary and comman disease pulmonary hyperterision
m'“"'{ infections WTrachea- conditions Seardiae
seystc fivosis  *veumopcaly sRheumatic  bronchomalacia oeclerma
scilary dyskinesia TH diseases iher intra- +Primary and
Sprevious severs ::Tm!:;h :m-:mm scylolaxics lumiral lesions,  sacondary ¥
pheumcnia i mycobscterda  *drgE #g, lurnours edema lumours P edialric
simmunodeficeney L smycosss sradiation sanlringic candiokgist
sstructural airway & il L COMpressive ¥
|esiong i lesions
. slarynpesl ¥ ¥ ECG
mmhl 9 anmormaities Bionds Autoimmune \ Echa
omissed forsign. *107SI1 308008 eorchoucon  markers Bronchascogy cardis:
bady hyperirophy &lavage HACT shest & |svage catheter
$TEF/H-ela STEFRHHistl o7 cpay Lurg biapsy CT chest
4 esvere GERD gy Geria marksrs MR chest
¥
:wﬂt o Ba swallow
OACRGSCORY  psnchoscopy & lavage
Imerune workip L Bucrnaccpy
CT chest o mlery
m* Lunig milk
scanvsalivagram

Figure 3 - Approach to a child aged = 14 years with dwonic specific cough (ie, cough associated with other features sugmm )
pulmonary and/or systemic abnormality). CXR = chest radiograph; HRCT = high-resolution CT; PBE = protracted bacterial b
tragheal-esophageal firstuln. See Figure 2 legend for expansion of other abbreviation.



EPR-3 Asthma Guidelines

* (Expert Panel Report) Guidelines for Diagnosis and management of
Asthma through NHLBI — 2007

* Previous guidelines before 2020 that is quoted frequently.

* https://www.nhlbi.nih.gov/health-topics/guidelines-for-diagnosis-
management-of-asthma




Asthma Management: NHLBI guidelines
[National Heart, Lung and Blood Institute]

Goal of therapy: reduce impairment and reduce risk
* ' impairment: reduce chronic Sx, maintain normal activity and function
* U risk: reduce exacerbations, ED visits, hospitalizations, side effects

NHLBI December 2020 update:
FeNO (Fractional exhaled Nitric Oxide)
Indoor allergen mitigation
Immunotherapy for allergic asthma
LAMA as add-on therapy

Bronchial thermoplasty

Intermittent inhaled steroids [ICS]
SMART Therapy

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

e




GINA (Global Initiative for Asthma)

* International, updated annually

e Oriented toward adults

* Pediatric recommendations are mostly based on
extrapolated adult data

* Aim to include considerations for resource-poor areas
* No significant changes 2007 to 2018

e 2019: Concept of intermittent SMART* with ICS+LABA
* Additional changes each year

* https://ginasthma.org/2024-report/ *SMART = Sing|




INITIAL VISIT: CLASSIFYING ASTHMA SEVERITY AND INITIATING THERAPY
Cin patient s who are not currently taking long-term controd medications)

Lewved of sewverity (Colummns 2-5) s detenmnined by events listed in Column 1 for both mpadoment freguency and intens ity of syrmptomm s s fumecti omal Dimmit atsons) and risk (of
exacerbations). Assess impairment by patient’s or careginver s recall of event s dunng the previowus 2-4 waeks: astess risk over the st year Recommendations for mitiatimg therapy
based on leavel of severty ane presenlbed mn the last row

Pars s tont

Compome nts of Mild Moderate
Severity
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Treatment
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Intermittent
Management of Persistent Asthma in Individuals Ages 0-4 Years

Treatment STEP1
PRN SABA Daily low-dose ICS Daily medium- Daily medium- Daily high-dose Daily high-dose
and % and PRN SABA dose ICS and : dose ICS-LABA ICS-LABA and - ICS-LABA +
PRN SABA and PRN SABA PRN SABA oral systemic
At the start of RTI: : - corticosteroid and
Add short course PRN SABA
daily ICSa
Daily montelukast® - Daily medium- Daily high-dose - Daily high-dose
or Cromolyn,” and dose ICS + ICS + montelukast® ICS +
PRN SABA - montelukast® and - and PRN SABA - montelukast*+
Alternative PRN SABA . oral systemic
. cortico '
] : - an

For children age 4 years only, see Step 3 and
Step 4 on Management of Persistent Asthm
in Individuals Ages 5-11 Years diagram.




Intermittent ICS

e Recommended: 7-10 day course of daily ICS with PRN SABA
starting at the onset of a respiratory tract infection
symptoms

* Budesonide inhalation 1 mg twice daily for 7 days at the first sign of
respiratory tract infection-associated symptoms??

* Need High Dose ICS for this to work




Background leading to major GINA changes

 Concern about use of SABA alone in mildest
* Does not address underlying inflammation
* |ncreased risk of death and/or severe exacerbations

* SABA use alone reinforces perception that SABA "works" and
controller therapy does not




Intermittent

Asthma Management of Persistent Asthma in Individuals Ages 5-11 Years

Treatment

PRN SABA Daily low-dose ICS - Daily and PRN . Daily and PRN : Daily high-dose Daily high-dose

and PRN SABA combmauon-:;}? ' combination sﬁgf ICS-LABA and ICS-LABA + oral
low-dose medium-dose PRN SABA systemic
ICS-formoterold | ~c_farmoterol A corticosteroid
: : and PRN SABA
Daily LTRA.* or Daily medium- . Daily medium- . Daily high-dose Daily high-dose
Cromolyn,* or dose ICS and dose ICS-LABA ICS + LTRA® or ICS + LTRA" +
Nedocromil,* or PRN SABA - and PRN SABA : daily high-dose oral systemic
Theophylline,* and or 7 ICS + Theophylline,*  corticosteroid
PRN SABA and PRN SABA or daily
Daily low-dose Daily medium- high-dose ICS +
Alternative ICS-LABA, or - dose ICS + LTRA" Theophylline*® +
daily low-dose or daily medium- oral systemic
ICS + LTRA.® or dose ICS +
daily low-dose ICS : Theophylline,* PRN
+Theophylline,* and PRN SABA :
and PRN SABA
Steps 2-4: Conditionally recommend the use of subcutaneous Consider Omali

immunotherapy as an adjunct treatment to standard pharmacotherapy
in individuals = 5 years of age whose asthma is controlled at the
initiation, build up, and maintenance phases of immunotherapy 4




Single Maintenance and Reliver Therapy
(SMART)

* Only with ICS- Fomoterol: BID as maintenance and 1-2 puffs prn

* Max dose:
e Ages 4-11 years: 8 puffs (36mcg) per day
e Age 12 and up: 12 puffs (54mcg) per day
* Brands: Symbicort or Dulera




SABA (short-acting) and LABA (Long-
acting) beta-agonists

o SABA: Albuterol Rapid onset, lasts a few hours

 LABA:
i Sa|mete r0| Gradual onset, lasts about 8 hours

 Formoterol Rapid onset, lasts about 12 hours

 Onset of action?
e Duration of action?

D




Treatment

Intermittent
Asthma

Management of Persistent Asthma in Individuals Ages 12+ Years

PRN SABA

Daily low-dose ICS
and PRN SABA

ar

PRN concomitant
ICS and SABA;!_tr

Daily and PRN
combination
low-dose ICS-
formoterol &

b_«

Daily and PRN
combination
medium-dose
ICS-formoterol A

Daily medium-high
dose ICS5-LABA +
LAM&Ssand

PRN SABA A

Daily high-dose
ICS-LABA +

oral systemic
corticosteroids +
PRN SABA

Daily LTRA® and
PRN SABA

ar

Cromolyn,* or
Nedocromil,® or
Zileuton,® or
Theophylline,* and
PRN SABA

Daily medium-
dose ICS and PRN
SABA

or

Daily low-dose
ICS-LABA, or dally
low-dose ICS +
LAMA 4-or dally
low-dose ICS +
LTRA.® and

PRN SABA

or

Daily low-dose ICS
+ Theophylline* or
Zileuton," and
PRN SABA

Daily medium-
dose ICS-LABA or
daily medium-dose
ICS + LAMA_ and
PRN SABA A

ar

Daily medium-
dose ICS + LTRA®
or daily medium-
dose ICS +
Theophylline,” or
daily medium-dose
ICS + Zileuton,”
and PRN SABA

Daily medium-high
dose ICS-LABA

or daily high-dose
ICS + LTRA,® and
PRN SABA

Steps 2-4: Conditionally recommend the use of subcutaneous
immunotherapy as an adjunct treatment to standard pharmacotherapy
in individuals = 5 years of age whose asthma is controlled at the

initiation, build up. and maintenance phases of immunotherapy 4

Consider adding Asthma B
(e.g. anti-IgE, anti-IL5, anti
anti-IL4/1IL13)"**

u'll\lvll 8 BR R




GINA example: For 12+ years old

-— Confirmatic f di s if
GINA 2023 - Adults & adolescents Confirmation of dlagnosis I necessary
12+ years risk factors (see Box 2-2)

Comorbidities
Inhaler technique & adherence

Personalized asthma management :
Fatient preferences and goals

Assess, Adjust, Review
for individual patient needs

Symptoms
Exacerbations

Side-effects

Lung function
Comorbidities

TRACK 1: PREFERRED 1
CONTROLLER and RELIEVER | STEPS
Using ICS-formotercl as the Sy e L e e NEE ety

reliever* reduces the risk of

exacerbations compared with

using a SABA reliever, and is a )
simpler regimen RELIEVER: As-needed low-dose ICS-formoterol*

TRACK 2: Alternative
CONTROLLER and RELIEVER
Before considering a regimen

with SABA reliever, check if the

patient is likely to adhere to dally RELIEVER: as-needed ICS-SABA*, or as-needed SABA

controller treatment

Other controller options (limited e | Mo anes e Add LAMA or LTRA or
indications, or less evidence for SABA taken®, or daily LTRA, | add LTRA, or add HDM SLIT, or switch ta
efficacy or safety — see fext) . or add HOM SLIT HOM SLIT high dose ICS

*Anti-inflammatory reliever (AIR)

Box 3-12

!.ti'l'l‘r.qy,%

LY
o
&
-~
(=}

A5t

Treatment of modifiable risk factors
and comorbidities
. _ _ Mon-pharmacological strategies
Patient satisfaction Asthma medications (adjust down/up/between tracks)

Education & skills training

See GINA
severe
asthma guide

Add azithromycin (adults) or
LTRA. As [ast resort consider
adding low dose OCS but
consider side-effects

© Global Initiative for Asthma, www.gin

B Akron Chi




I GINA example: For 12+ years old I

How to prescribe low-dose |ICS-formoterol in GINA Track 1

Example: budesonide-formoterol 200/6 mcg [160/4.5 delivered dose]

n Steps 1-2: take 1 inhalation whenever needed for symptoms

n Step 3: take 1 inhalation twice a day (or once a day) PLUS 1 inhalation
whenever needed for symptoms

n Steps 4-5: take 2 inhalations twice a day PLUS 1 inhalation whenever needed
for symptoms

» As-needed doses of [CS-formoterol can also be taken before exercise (Lazarinis
et al, Thorax 2014) or before allergen exposure (Duong et al, JACI 2007)




Singulair

FDA requires Boxed Warning about serious
mental health side effects for asthma and allergy
drug montelukast (Singulair); advises restricting

use for allergic rhinitis

Risks may include suicidal thoughts or actions

D



ESTIMATED COMPARATIVE DAILY DOSAGES: INHALED CORTICOSTEROIDS FOR LONG-TERM ASTHMA CONTROL

O-d years of age 5-11 years of age

Dally Dose Low Modium- High® = Low Me dium® High®  Low Mo dium High
Baclomathasona MOl M A, M, N/ © 80960 meg »>1860-320 meg *320meg  B0-240 meg 2 O-4 B0 mog =480 mtg
— 1-2 puffs I-4 puffs 1-3 pulfs 4-6 putts

s i 25/ clay 2n/day 2xfclay 2n/day

B 1 putf am, -3 pufis wd pufts
80 mea/pult _ | putf 2/ ay 2 putts 2uiday =3 puffs 2x/day " 2puftspm 2x/day 2w/day
Bud esonide DRI N/A N/A N/A © BO-360 meg  >360-720 meg >720 mog 180-540meg >540-1080mecg  *1.080 meg
90 mc o mhalaton : 12 inhy' 2x/cay 34 inhs' 2x/day 13 inhs' 2x/day
180 maog)/ Zinhs' In/day aSinke' 2xiday - | am 2-3inhs' 2xn/day a4 inhs’ 2x/day
ariha Lat son 1 4 mhg' pm
Bud é50 nido Mebules G25-05mg *0.51.0 mg >0 mg 05 mg 10 mg 20mg : ST TN LY
025 mg -2 niebs ' 5d &y 1 i 2 il ay
a5 mg 1 ' fedary 2 nalbs' Kday 3 nelos ' fday 1 nel' /chary 1 nab' 2 /fday
10 mg | neb' iday 2 nelbs' fday | neb' fday 1 neb' 2xiday
Ciclesonide MDI' N/ N/A hfA © B0160mcg  >160-320 meg >320 mog 160-320 meg  »>320-640meg

E | pufff am,
80 mogfoul! 1-2 putfsfday 2puftspm- =3 pullfs 2/dey = 1-2putts 2ofday 34 pulhs 2uiday
2 puth Difday i

160 mag/buft lputtcay  pul2xday w2 puffs 2x/dey - 2 putts 2x/day
Flunisolide MD I N/A N/A /A | 0 moy 320- 480 meg =480 meg 3120 meg >320-640meg
&0 mogfpuff 1 ot 2ad ay 3-4 putts 2iday

T At inea O

2-3puffs 2day o4 puffs 2e/day © 2 putts 2x/day

EPR 3 — Asthma guidelines




ESTIMATED COMPARATIVE DAILY DOSAGES:
INHALED CORTICOSTEROIDS FOR LONG-TERM ASTHMA CONTROL (continued)

0-4 years of age : 5-11 years of age : 212 years of age

Daily Dose : Low Medium* High* Low Medium* High* Low Me dium* High*
Fluti casone MDI : 176 mcg *76-352 mcg »352 mcg BR-T76 mog *%6-352 mcg »352 meg BR-264 mog » 264 440 mog »440 mog
44 moa/ouft 2 pults 2w/cay | 34 pults L 12 puffs 3-4 putfs - 13 pufts

: 2 /day : 2x/day 2%/ clay : 2x /il ay
10 meg/outt : 1 puft 2x/day ':m | puff 2x/clay =2 putfs 2x/day 2putt 2kday 3 pufls 2x/day
220 meg/puft : Touth 2n/day 22 pufs 2x/iday
Fluticasone DRI’ N/A N/A N/A 100-200 mog  >200-400mog 400 meg 100-300 meg  »300-500meg  »500 meg
50 mog/inhalation | 1-2 inks’ 2x/cay 34 inh’ 2u/clay | 1-3inhs’ 2widay
100 mecg/inhala tion : 1inh' 2%/day 2inhs' 2njday 22 inhs' 2d/day 2nhs' Dnfday 2l nhs' 2x/day
%0 mog/hdation | ' 2x/cey Vit 2x/clay
Mometasone DPI N/A N/A N/A no mcg 220-440 meg >440 mcg NO-20mcg  >220-4
N0 mog/ nhalka thon 1inh' iday 12 ints’ 2xdday a3 inhs' 2x/day 1=2 inhg' pm 31‘:“,
220 m¢g/inhalation : 1=-2 mhs' Aday ﬂ:';;;m | " i 1 T.i;

'
.
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Box 11-3. Low daily doses of inhaled corticosteroids for children 5 years and younger

This is not a table of equivalence, but instead, suggestions for ‘low’ total daily doses for the ICS treatment
recommendations for children aged 5 years and younger in Box 11-2 (p.190), based on available studies and
preduct information. Data on comparative potency are not readily available, particularly for children.

This table does NOT imply potency equivalence. For example, if you switch a child's treatment from a ‘low’
dose of one ICS to a 'low' dose of ancther ICS, this may represent a decrease (or increase) in potency. The
child’s asthma may become unstable (or they may be at increased risk of adverse effects).

Children should be monitored to ensure stability after any change of treatment. Doses and potency may also
differ by country, depending on local products, inhaler devices, regulatory labelling and clinical guidelines. The
doses listed here are the lowest approved doses for which safety and effectiveness have been adequately
studied in this age group.

Low-dose ICS provides most of the clinical benefit for most children with asthma. Higher doses are associated
with an increased risk of local and systemic side-effects, which must be balanced against potential benefits.

Inhaled Low total daily dose in mcg
corticosteroid {aga-gmlfpw adequate safety
and effectiveness data)

BDP (pMDI, standard particle, HFA) 100 (ages 5 years and older)
BDP (pMDI, extrafine particle, HFA) 50 (ages 5 years and older)
Budesonide nebulized 500 (ages 1 year and older)
Fluticasone propionate (pMDI, standard particle, HFA) o 50 {ages 4 years and older)
Fluticasone furoate (DPI) ~ Not sufficiently studied in children 5 years and younger
Mometasone furoate (pMDI, standard particle, HFA) 100 (ages 5 years and older)
Ciclesonide (pMDI, extrafine particle, HFA) Mot sufficiently studied in children 5 years and younger

BDP : beclometasone dipropionate. For other abbreviations see p.11. In children, pMDI should always be used with a spacer

Box 11-4. Choosing an inhaler device for children 5 years and younger

Age meaﬂﬂd device Alternate device
03 years Pressurized metered-dose inhaler plus Mebulizer with face mask
dedicated spacer with face mask
4-5 years @ Pressurized metered-dose inhaler plus Pressurized metered-dose inhaler plus dedicated
dedicated spacer with mouthpiece spacer with face mask or nebulizer with mouthpiece

or face mask
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Low, medium and high doses of ICS :

firpah

Total daily ICS dose (mcg) - » This is a table of low, medium and high
Inhaled corticosteroid (alone or in combination with LABA) see notes above - .
Low Medium High doses of various ICS
Adults and adolescents (12 years and older) 2 4
Beclometasone dipropionate (pMDI, standard particle, HFA) 200500  >500-1000 -0 ™ It does NOT imply equivalent potency
Beclometasone dipropionate (DFIl or pMDI, extrafine particle, HFA) 100=200 =>200-400 =400 5 X o
Budesonide (DPY, or pMDI, standard particie, HFA) 200400  >400-800 >800 = For example, if you switch a patient from
i, ey ool st i S A Lo a ‘medium’ dose of one ICS to a ‘medium’
Fluticasone furoate (DPI) 100 200 /
Fluticasone propionate (DPI) 100-250 >250-500 >500 dose of another ICS, this may represent a
Fluticasone propionate (pMDI, standard particle, HFA) 100-250 =>250-500 =500 H H
et a7 Y i, o oo decrease D pn.tency, so their asthma may
information worsen, or it might represent an increase
Mometasone furcate (pMDI, standard particle, HFA) 200400 =400 . .
Chilldran 611 yaars — see notes above {for thikien 5 years and younger, see Box 1123, p 491 in potency and the patient may
Beclometasone dipropionate (pMDI, standard particle, HFA) 100-200 =200-400 =400 Experience more adverse effects
Beclometasone dipropionate (pMDI, extrafine particle, HFA) 50-100 =>100-200 >200 ; .
Budesonide (DP, o pMDI, standard particle, HFA) 100-200 = >200-400 >400 = Always monitor patients after any change
Budesonide (nebules) 250-500 =500-1000 =1000 9 . - A
Ciiosoride (DL cvalve sl TR = 5550 et in medication, dose or device, to ensu
Fluticasone furoate (DP1) 50 n.a. they are Stab'e
Fluticasone propionate (DP1) S0-100 =100-200 =200
Fluticasone propionate (pMDI, standard particle, HFA) 80100 >100-200 =200
Mometasone furcate (pMDI, standard particle, HFA) 100 200

D



All vl m 2024 53 - DaSk IDHCAME
e Respir ratory | reatments o
J0) Theravance 4k gﬂfﬂ“
- | "
860,878 4407 « AllergpdstbmaNetmerioary  Albegyd bets Nitwork ni . 5 VIATRIS Biopharma A" & 2o

LI]HE_ AETIHG BETA7- nEﬂHiST E-FIIJHE HIJDILATIJHS

EHDHT "_‘.FT.IHG BETA: AF{IHIETEH{IH EH[IDILM{IHS

1.3 oflee hard ey e ! sy o ot aatd 1

Albeaberel Sallale =Tl ai:nﬁ?a E‘:l'lll?lrl-l _-i}. §I|.':u1rnt"llllt-l:' Hmnd.lt"
Irdvalakien BRI 083 L35 14 my; Il thmag ‘ T Ramaima
=y L] I8 i ,..-,_..,,-EI . T s ”:ECI
(IS HERET o "y et ks gt aliren e e _,r WL# it
w W= & co0 o R { ©

INHALED CORTICOSTERDIDS s sosprsess st sty o

Armosdi® Arnelty” Ellipta®
Digihigdai™ S0, 1, 80 g
55110, Moy [ = 7| Setmenfs st ey

e .o

Asmaner”
Twisthale™ =
G ¥ meg E

Fh'tl:.lmrulh'mln'lﬂt Flaticazane Pru#uml.t Pelmicort Flexhaler”

Palricord Aeaples”
Diskes Inhaaton HF& ¥, 10 mey

WIS, | e Il

8,110, 2meg

Daliresp” !

M0, My

Ipratreglues Benm i Sphitya” HandBuler pltiva el orra ™ Fressab Wapelri __:.. J
Inhaladisa -, Rerglmal " | J B
Exlatran e :'h’..:n-. m:lurh-t | ‘Miﬂn- - @ b
7 e F | r Ehbrwn
- - { ﬂ g e
e P/ =
.

EHHBIH.A.TIUH HED":ATI“HSLML R mhalid filu el and g - beg Bl y el L AR

Hid vakr Disigs” Adwair® HEA AlrDian” 0igihalar™ e | l-lhh HH_HEI.IH:

Balera™

fraa® Elligia® Symiiicarl”

TG, 150k RE 175N, SE1E 11104 = S TNVEL g SRS, 1000, G ey SENT, 100, J000 ey BETR.E, REMR S mog VEOILE, PRS0, S350 vy
Ml ey ] EEIEE 15 | m;mu

Mafeseery X rpcrely 11

= i EE &

el oAt . | | 1| e

=0 Bos |

e Sty wpmitt | LREA wd
1 L)

Dieaklie” Fresialk” Teukigy™ Ellipta® | pratroplen Bromide
: HoMITimg o TELAN By sad Albatered Sullate
1000 5 oy "'-"_-‘: ool il Inburlatian %olutian

Kedair”
1518305 g




e Can’t talk about asthma without
stressing the importance of
using with a spacer!




Asthma Treatment Plan f | Faten A I
Akron Last Updated Revewed on 8 B33 AN
B v & Aham to call for questions about your Asthma ACHP - HUDSON

Hospital
www. akronchildrens org

R Asthma Treatment

A flu shot is recommended, in the fall, for all children with asthma and their families.

« 3 EveryDay Treatment R oMY o r ]
& N Oowh of wheeld
3-.5) and Physical Activity »  Canworkand play a

Take all of these medicines every day
- GVAR 40 Redihaler (beciomethasone) - 1 pulf - Inhatation - daily

- Physical Activity Plan with exercisalrecess/sports or other physical activity: 15 minutes before the . Should be provided at during all visits
activity take ALBUTEROL Inhaler - 2 puffs - Inhalation
¥ o tairadiad coughor vheare * Directions for reliever medications and rescue actions
ll}]. Asthma Is Getting Worse s Tight chest o Wake up at right
,@~ getng werse, ha ) S e s A R e * Directions for preventive medications
- ALBUTEROL Inhader - 2 puffs - Inhalation - Raght awary . Triggers to avoid
»  Wat 15 menutes and see d the treatment(s) helped ) . . )
= I no improvement, repeat rescue medicine and continue every 4 hours as needed for 1.2 days, call the *  Plans for follow-up including provider/office name and

healthcare provider if not getting better

« IfBETTER comuemsmmechcmweg-l--ﬁhnusasneeded tlme framE/date

oL M R ST O e *  Also give school version for all kids in school/daycare:

Emergency & DBresthing i hard and fast «  Feelng very scared
o Ritw or neck W eathing n H . . .
) o - L S S LW e S A N typically use the first option for combined letter and
EX Inhaler (Levaibuterol) - “Inhalation - Right away and repeat every 15mins for 2 more school ATP
« Wat 15 minutes and see  the treatment(s) heiped *  SMART, intermittent ICS, step-up therapies now
+ W GETTING WORSE or NOT IMPROVING, go to the hospital or call 8-1-1 as this could be a life . .
threatening emergency! available as Alternate Therapies
« WBETTER, continue rescue medicing every 4-6 hours as needed and call your healthc are prowider for

adnce

e so termen Luga] =oen | o085 | Page i of




Asthma Education: Why does it matter?

* Know which medication to use when and appropriate technique

* 42% of inpatient pediatric asthmatics missed a critical step in inhaler
use —Samady et al 2019

* More than 1/3 of patients missed appropriate breathing
* More than 10% did not remove cap
* Those with prior inpatient education or >2 prior admissions

did better, but % still missed a critical step



Follow up

D



FOLLOW-UP VISITS: ASSESSING ASTHMA CONTROL AND ADJUSTING THERAPY

Level of comtral (Columns 2-4) & based on the most severe componant of mpairment (Symplome and func onal imitationg) or risk (exacerbations) Asses imparment by patient’s or careghvers
recall of events Ested in Column 1 during the previous 2- 4 wesles and by sprometry and/or peall flow measures  Symplom assesoment for longer perods should reflect a global assesment,

such as inguiring whether the patient’s astihma = bet ter or worse since the lbd vist. Assess risk by recall of exacerbat ions. during the prevwiows year and since Bhe et visll. Recommends tions. for
& st v theraipry basad on keved of control are D resented in the last row

Componants of Contral

Qs
12 yma =
. - 2 Ay womls ar
Symgiama : : Lol e on D 3 danfeessl
: GncE on aach day R e w—
BEghEEirme s e g s slnfman i wdamant S menth . w2 frman P =Eafeesk e il ' el il n s
:m:q“:;h mone Harme rmllaton I wltmes s by it
SABA e for
P e conirol o ey faents *3 dyuiwe Sever sl Brveey pev day
E (sl W peren | B
I3 Lung Lnctinn ) : : ¥
= : - :
W+ FEV N predicid) - - !
E o e flow' Mot appiecaiya - [ . O Notappdcalya GO- B0 GO-B0% MOt applcable Ok - <50
(% e o D 1
- PN BT . B0% : Motapplicabie . TE-A0% Mot apgicabia : <7E% - Mot appiicabio
Viahdated questornares’ - g :
- ATAG Mot spghcatie | Mot appicsble o Motapicable | Motspicable G 12 Motspplcable - Mot apicatle 34
- ACO" ] : Q7! : : 15 : I Mot apolicabe
- ACT* : g 2 - . w19 : ]
A thma asscor Tt bon s 0=l Ay -3 fyniw My * Lyne ' =l e
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Beductian n v 3 i i
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{Sae "Stepwise Agproach for MR S b Beealunte n 2-6 weeks fo schieve con ol Srep up -2 steps
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First — Establish Adherence

* Are they taking their medications?
* Are they taking it with a Spacer?

* Are they taking it correctly?




TABLE & Diseases which can masquerade as severe asthma

Are You Still Sure It’s T

Bronchiolitis

? Recurrent [microjaspiration, reflux, swallowing dysfunction
St I I | a Prematurity and related lung disease
* Cystic fibrosis
Congenital or acquired immune deficiency
Primary ciliary dyskinesia
Central airways obstruction/compression
Foreign body
Congenital malformations including vascular ring
Tracheobronchomalacia
Carcinoid or other tumeur
Mediastinal mass/enlarged lymph node
Congenital heart disease
Interstitial lung disease
Connective tissue disease
Adults
Dystunctional breathlessnessfvocal cord dysfunction
Chronic obstructive pulmonary disease
Hyperventilation with panic attacks
Bronchiolitis obliterans
Congestive heart failure
Adverse drug reaction (e.g. angiotensin-converting enzyme inhibitors)
Bronchiectasis/cystic fibrosis
Hypersensitivity pneumanitis
Hypereosinophilic syndromes
Pulmonary embolus
Herpetic tracheobronchitis
Endobronchial lesion/foreign body le.g. amyloid, cardi
Allergic bronchopulmonary aspergillosis
Acquired tracheobronchomalacia
Churg=Strauss syndrome




Asthma Exacerbation

As much as we try, some kiddo’s still get hospitalized for their asthma...

D



Treatment of Asthma Exacerbation

* It’s easy! Albuterol and steroids (and sometimes oxygen)

e NHLBI Guidelines Goals:

e Correct significant hypoxemia

* Rapid reversal of airflow obstruction

* Intensify therapy to reduce relapse and return of airflow obstruction

* Teach signs/symptoms for recognition and give home asthma action plan

D



Asthma Treatment with Systemic Steroids:
Prednisone

* Systemic corticosteroid to decrease airway inflammation:
* Prednisone (oral pill)
* Prednisolone (Orapred or Prelone oral liquid)
* Methylprednisolone (Solumedrol IV)

* No benefit to IV over oral if tolerating oral intake

» 2mg/kg/DAY divided BID is recommendation for inpatients to max of
60mg total per day (PICU will dose higher)

* Once-daily dosing is also fine — no difference in outcomes

e Usual: 5 day burst for those needing inpatient therapy
e Occasionally 3 day burst for those with milder exacerbations

* Prolonged course needed for more severe
* Taper needed when multiple recent courses or prolonged course




Asthma Treatment with Systemic Steroids:
Dexamethasone

* Dexamethasone compared to Prednisone

 Studies suggest equally effective with benefit of fewer doses and
improved compliance (not yet studied for critically ill patients)

* 0.6mg/kg to max of 16mg once daily for 1-2 days
e Can use IV form orally
e Can dispense second dose from our ED to use as crushed tablet

e Typically used inpatient if started in ED, giving second dose prior tc
discharge

e Difficult to find liquid in outpatient pharmacies except for ver
oral formulation




Oral Corticosteroids

* Of note, GINA 2024 guidelines
have new updates on oral
Corticosteroid max based on
age...

Oral corticosteroids

For children with severe exacerbations, a dose of OCS equivalent to prednisolone 1-2 mg/kg/day, with a maximum of 20
mg/day for children under 2 years of age and 30 mg/day for children aged 2-5 years, is currently recommended (Evidence
A).252 although several studies have failed to show any benefits when given earlier (e.g., by parents or caregivers) during
pericds of worsening wheeze managed in an outpatient setting (Evidence D) 262425095004 A meta-analysis demonstrated a
reduced risk of hospitalization when oral corticosteroids were administered in the emergency department, but no clear
benefit in risk of hospitalization when given in the outpatient setting.252 A course of 3-5 days is sufficient in most children of
this age, and can be stopped without tapering (Evidence D), but the child must be reviewed after discharge {as below) o
confirm they are recovering.

In children discharged from the emergency department, an intramuscular corticostercid may be an alternative to a course
of OCS for preventing relapse 22 but the risk of long-term adverse effects must be considered. There is insufficient
evidence to recommend intramuscular over oral corticosterpids Z50

Regardless of treatment, the severity of the child's symptoms must be carefully monitored. The sooner therapy is started
in relation to the onset of symptoms, the more likely it is that the impending exacerbation may be clinically attenuated or
prevented.



Asthma Treatment: SABA [short acting beta
agonist] Albuterol

* Decrease airway smooth muscle constriction

* Bronchodilators (albuterol)

* MDI preferred method over nebulized on floor due to efficiency and reinforcement of
technigue with family

* Option for either MDI or nebulized as part of pathway
* Nebulizer typically preferred in ED due to those with severe symptoms
* Less frequent doses as patient improves

* Supportive care
e Oxygen for persistent hypoxemia (typically below 90%)

¢ Frequent assessments
o Patients may rapidly change



Initial Status Asthmaticus: Emergency
Treatment

* 3 back-to-back albuterol/ipratropium treatments or continuous
albuterol with ipratropium added in

* Duonebs used here (2.5mg albuterol/0.5mg ipratropium)

* Continuous albuterol dose 0.5-1mg/kg/hr rounding to the nearest
5mg/hr (5-20mg/hr)

* Steroids given early
* Oxygen as needed




Adjunctive Therapies for Severe

* IV Magnesium

* High flow nasal canula
* IM Epinephrine

* |V Terbutaline

* Heliox

e Respiratory Support-Intubation




Assessing overall asthma control

* Classifying the severity of asthma should happen at every admission
per NHLBI guidelines (mild intermittent, mild persistent, moderate
persistent, severe persistent)

* Controller medications (typically inhaled corticosteroids) should be
started during admission for ALL persistent asthmatics

* Adjusting dose up should be done for those in poor control already
on a controller

» Referral to asthma specialist per NHLBI guidelines (listed in ord



Pathway and PAS

e Standardizes care using the evidence to reduce unnecessary
variation with a series of timed assessments using a
standardized pediatric asthma score (PAS) to base decisions
about treatments

* The Pediatric Asthma Score (PAS) is......

* One of several standardized asthma scales which was
developed by Kelly et al., (2000) and adapted for use to assess
the pediatric patient.

e Score between 5-15 based on RR, oxygen requirement,
retractions, dyspnea, auscultation

* Used in the asthma pathway and order sets to heI_F drive and
determine therapy and interventions at Akron Children’s using
a common language

— ED, Acute Care, PICU, Transport (and even some EMS)

* Some criteria are subjective so may not have best inter-rater
reliability

. Does not assess underlying control of asthma at baseline

Pediatric Asthma Scale (PAS)

Respiratory Rate

Requirement

1-3 years =34 35-39 =40
4-5 years =30 31-35 =36
6-12 years =26 27-30 =31
>12 years =23 24-27 =28
Oxygen >395% on room air 90-95% on room air <90% on room air or

requiring any amount
of O2

Retractions

None or intercostal

Intercostal and
substernal OR
nasal flaring (infants)

Intercostal,
substernal, and
supraclavicular OR
nasal flaring and
head bobbing
(infants)

complete sentences

partial sentences

Dyspnea Normal feeding, Decreased appetite, Stops eating or
1-4 years vocalization, and play | coughing after play, drinking, stops
hyperactivity playing, OR drowsy
and confused and/or
grunting
Dyspnea Counts to =10 in one | Counts to 4-6 in one Counts to =3 in one
=5 years breath OR speaks in breath OR speaks in breath OR speaks

in single words OR
grunts

Auscultation

Normal breath sounds,

end expiratory
wheezes

Expiratory wheezing

Total PAS

Mild 5-7

Moderate

Adapted from: Kelly, C. S., Anderson, C. L.. Wenger. A. D.. Fe,
(2000). Improved outcomes for hospitalized asthmatic chil

Allergy. and Immunology, 84, 509-516.

Inspiratory and
expiratory wheezing
to diminished breath




Inpatient Asthma Pathway

P Timed series of standardized

G G

assessments

o Assessment by PAS (Pediatric
Asthma ScoreY

P Treatments and assessments

are based on PAS

Depending on the PAS score:
o No treatment may be needed
o Treatment may be needed or

o More %lggressive treatment
neede

» Medication must be

administered properly

» Family education

Akron
’

Hospital

B Akron Children's Hospital

inpatient Asthma INITIAL FLOOR ASSESSMENT J

Pathway |
]

PAS=11
IF ALEUTEROL GIVEN =2 HOURS AGD:
- go fo Level 2 assessment 2 hours after last treatment
IF ALEUTEROL GIVEN =2 HOURS AGO:
1. Albuterol MDI 8 puffs with VHC
or nebulizer (0.5%) S5mg
2. Reassess patient in 30 minutes
3. fPAS =11, go to LEVEL 2 assessment (assess 2 hours
after this last ir=atmant)
4. If PAS 2 12, go fo INTENSIFICATION

............................................ LE“rEL 2
ASSESSMENT

¥
PAS8-11
1. Albuterol MDI 8 puffs with VHC q 2 hours or
nebulizer (I.5%) Smg with 2mL NS q 2 hours
2. Reassess every 2 hours

“After the 8™ dose at q 2 hours, advance o
LEVEL 3 assessment
NOTIFY DOCTORFAPP of advancement

PAS8-11
1. Albuterol MDI 4 puffs with WHC q 3 hours or
nebulizer (0.083%) 2.5 mg g 2 houwrs
2. Reassess every 3 hours
*Aftar the 47 dosa =t q 3hrs, advance to
LEVEL 4 assessment
NOTIFY DOCTOR/APP of advancement

PAS8-11
Continue LEVEL 4
assessments until

discharge

1. Albuterol MDI 2 puffs with
VHC gq¢h or nebulizer
{0.083%) 2.5 mg g 4 hours

Z Reassess every 4 hours

Reviewed Jan. 2021
Last Updated Jan. 2021

“IMPORTANT
A Doctor APP can oeder an
intensification treatment based
on dinical judgment regardess
af PAS

inciugion Criteria
1. Age = 1 year
2. Knawn disgnesis of asthma
iy



Follow up after Hospitalization

* Should happen within a week of discharge with close follow up to
monitor response to adjustment in asthma therapy




Questions?

D
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