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Diagnosing Asthma in S%aﬁor
Young Children healthplan.

Three benefits to making an early and
accurate asthma diagnosis:

1. To identify the most effective treatment to
alleviate symptoms and prevent mortality

2. To educate the parent or primary caregiver to
manage symptoms and avoid triggers

3. To estimate prognosis



Making the Asthma Diagnosis: &

History of Asthma Triggers ﬁggﬁ“%ian

e Precipitating or aggravating factors that are

Important in children with asthma:

— Viral upper respiratory infection*

— Allergen exposure*

— Exercise and hyperventilation (as part of exercise
or for other reasons, such as crying or laughing)

— Airborne irritants, especially cigarette smoke or
other fumes

— Changes in the weather, including cold air or
humidity

— Gastroesophageal reflux*



Onset of Symptoms in Srior
Children with Asthmal:? healthplan.

20%
1-2 Years




Asthma and Wheezing in the First 6 = %
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 There are 2 different wheezing syndromes that coexist in

different patients, during the first 3 years of life:
— Transient wheezing: Smaller airway caliber, no bronchial
hyperresponsiveness, and resolution by age 6
« Of patients who wheezed before age 3, 60% fell into this category
— Persistent wheezing: These patients are characterized by the
presence of atopy, bronchial hyperresponsiveness, and
significant deterioration in lung function by age 6
» Of patients who wheezed before age 3, 40% fell into this category

o It is this relatively substantial proportion who have early-
onset asthma and are at risk of progressive asthma
throughout childhood and adulthood



Natural History of Childhood &

superior
Asthma healthplan.

Transient early Nonatopic i IgE-associated
Q wheezers wheezers wheeze/asthma
= I
E - —F
> :
v
& :
@)
=
i
=

- : , /I/I
0 3 6 11

Age (Years)



Wheezing and Asthma D
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e The most common cause of wheezing in
young children is a viral respiratory infection
 However, the strongest predictor for wheezing

that continues into asthma is atopy

— 70%-90% of children with asthma have allergies
(documented by allergy testing, such as positive skin
tests to inhaled allergens)



Asthma Predictive Index &
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* To identify high risk children (2 and 3 years of age), they must have*:
— 24 wheezing episodes in the past year (at least one must be MD
diagnosed)

e Plus one of the following:

— One major criterion
» Parent with asthma
» Atopic dermatitis
» Aero-allergen sensitivity
— Two minor criteria
» Food sensitivity
» Peripheral eosinophilia (24%)
* Wheezing not related to infection

*Modified from: Castro-Rodriguez JA, Holberg CJ, Wright AL, et al. A clinical index to define risk of
asthma in young children with recurrent wheezing. Am J Respir Crit Care Med. 2000;162(4 Pt 1):1403—
1406
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o Guidelines for the Diagnosis and Management of Asthma (EPR-3),
found here: https://www.nhlbi.nih.gov/health-topics/guidelines-for-
diagnosis-management-of-asthma



https://www.nhlbi.nih.gov/health-topics/guidelines-for-diagnosis-management-of-asthma
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Evolution of EPR 1-2-3

1991 1997/2002
153pp



Global Initiative for Asthma .
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 Revision 2014
e Update 2015
e Update 2016
o Update 2017
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* Guidelines Implementation Panel Report for Expert Panel Report 3,
found at: http://www.nhlbi.nih.gov/qguidelines/asthma/qip rpt.pdf

— Recommendations and strategies to implement EPR-3

— Six key messages



http://www.nhlbi.nih.gov/guidelines/asthma/gip_rpt.pdf
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 GIP’s 6 Key Messages

Inhaled Corticosteroids (Medications)
Asthma Action Plan (Education)
Asthma Severity

Asthma Control
Re-assessment/Follow-up

Allergen and Irritant Exposure Control

A A



Inhaled Corticosteroids
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Inhaled Corticosteroids:

Dosing Guide

&

superior
healthplan.

FIGURE 4: ESTIMATED COMPARATIVE DAILY DOSAGES FOR COMMON INHALED CORTICOSTEROIDS
Low daily dose Medium daily dose High daily dose
Child Child 212 Child Child 212 Child Child 212
0-4 5-11 years 0-4 51 years 0-4 5-11 years
years years of age and years years of age and years years of age and
of age of age adults of age of age adults of age of age adults
Beclomethasone HFA NA 80-160 | 80-240 | NA >160- | >240- | NA >320 meg| >480 mcg
40 or 80 mcg/puff meg mcg 320 mcg | 480 mcg
Budesonide inhaled
. ) 0.25- 0.5 mg NA >0,5- 1.0 mg NA >1.0 mg 2.0 mg NA
Inhalation suspension
: 0.5 mg 1.0 mg
for nebulization
Fluticasone HFA/MDI
176 mcg | 88-176 88-264 >176-352 | >176-352| >204-440| >352 mcg| >352 >440)
44, 110, or 220 mcg/puft mcg mcg mcg mcg mcg mcg mcg
Seurce: NIH, National Heart, Lung and Blood Institute. Expert Panel Repore 3: Guidelines for the Diagnosis and Management of Asthma (FPR-3 2007).
btipffwwww. nhilbi nih.govlgwidelinesfasthmalindex. hm.
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Low Daily Dose (ug) Medium Daily Dose (ug) High Daily Dose (ug)

Beclomethasone 200-500 100-200 >500-1000 >200-400 >1000 >400
Budesonide 200-600 100-200 600-1000 >200-400 >1000 >400
Budesonide-Neb Inhalation  N/A 250-500 N/A 500-1000 N/A >1000
Suspension

Ciclesonide 80-160 80-160 >160-320 >160-320 >320-1280 >320
Flunisolide 500-1000 500-750 >1000-2000 >750-1250 >2000 >1250
Fluticasone 100-250 100-200 >250-500 >200-500 >500 >500
Mometasone furoate 200-400 100-200 >400-800 >200-400 >800-1200 >400

Triamcinolone acetonide 400-1000 400-800 1000-2000 >800-1200 >2000 >1200
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Inhaled Corticosteroids: D
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‘The specialist has to prescribe them’
‘Did you say steroids?”’

‘I've done my research...’

Expense

Hassle
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Asthma and Allergy
Foundation of America

ASTHMA ACTION PLAN

aafaorg
Narne: Date:
Doctor: Medical Record The colors of a traffic light will help
you use your asthma medicines.

Doctor's Phone#: Day Might/weskend

GREEN means Go Zone!
Emergency Contact: Use preventive medicine.

means Caution Zone!

Doctor's Signature: Add quick-relief medicine.

RED means Danger Zone!

Personal Best Peak Flow:; Get help from a doctor

You have all of these: MEDICINE HOW MUCH HOW OFTEN/WHEN
+ Breathing is good T T 1
* No cough orwheeze  paak flow:
+ Sleep through

the night
+ Can work & play

For asthma with exercise, take:

CAUTION Continue with green zone medicine and add:

You have any of these: MEDICINE HOW MUCH HOW OFTEN/ WHEN
+ First signs of a cold
= Exposure to known Peak flow:

trigger §
+ Cough
+ Mild wheeze
« Tight chest =

+ Coughing at night
CALL YOUR PRIMARY CARE PRCVIDER.

Your asthma is getting worse fast: MEDICINE HOW MUCH HOW OFTEN/WHEN
+ Medicine is not helping
= Breathing is hard

& fast
+ Nose opens wide
* Ribs show
+ Can't talk well

Peak flow:

GET HELP FROM A DOCTOR NOW! Do not be afraid of causing a fuss. Your doctor will want to see
you right away. It’s important! If you cannot contact your doctor, go directly to the emergency room.
DO NOT WAIT. Make an appointment with your primary care provider within two days of an ER visit or hospitalization.
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Classification of Asthma Severity

Components of (0-4 years of age)
Severlty Persistent
Intermittent Mild Moderate Severe
>2 days/week . Throughout
Symptoms <2 days/week but not daily Daily the day
Nighttime 0 1-2x/month 3-4x/month >1x/week
awakenings
1 mpairment Short—acting
beta,-agonist use .
for symptom <2 days/week e days/wgek Daily SevEnEll W=
but not daily per day
control (not
prevention of EIB)
IEITEESE Yl None Minor limitation Some limitation Extremely limited

normal activity

>2 exacerbations in 6 months requiring oral systemic
corticosteroids, or 24 wheezing episodes/1 year lasting
=1 day AND risk factors for persistent asthma

Exacerbations
Risk requiring oral
systemic Consider severity and interval since last exacerbation.

; i — Frequency and severity may fluctuate over time

corticosteroids q Yy y y .

Exacerbations of any severity may occur in patients in any severity category.

Recommended Step for Step 1 Step 2 Step 3 and consider short course of
Initiating Therapy oral systemic corticosteroids
. In 2—6 weeks, depending on severity, evaluate level of asthma control that is
(See figure 4-1a for achieved. If no clear benefit is observed in 4—6 weeks, consider adjusting
treatment steps.) therapy or alternative diagnoses.

Level of severity is determined by both impairment and risk. Assess impairment by caregivers recall of previous 2-4 weeks.




Asthma Severity &
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Classification of Asthma Severity

Components of (5-11 years of age)
Severity Persistent
Intermittent Mild Moderate Severe
<2 days/week >2 days/week but Daily Throughout
Symptoms not daily the day
Nighttime >1x/week but
awakenings <2x/month 3—-4x/month not nightly Often 7x/week
Short-acting
beta,-agonist use for >2 days/week g Several times
symptom control (not L CEVEATIEES but not daily Ll per day
prevention of EIB)
Impairment i
Interferel nce.\\l’\i/t'\tlh None Minor limitation Some limitation Extremely limited
= Normal FEV,
between
exacerbations
Lung function - FEV, >80% - FEV, = >80% - FEV, = 60-80% - FEV, <60%
predicted predicted predicted predicted
* FEV./FVC >85% * FEV,/FVC >80% = FEV,/FVC = 75-80% e FEV./FVC <75%

0—1/year (see note) | >2/year (see NOte) = ————————

Exacerbations
requiri —— Consider severity and interval since last exacerbation. m————— ——————-
q quiring oral

Risk systemic Frequency and severity may fluctuate over time for patients in any severlty category.

corticosteroids Relative annual risk of exacerbations may be related to FEV;.

Step 3, medium- Step 3, medium-dose
Recorn.m?nded Step for dose ICS option ICS option, or step 4
Initiating Therapy Step 1 Step 2 _
and consider short course of

oral systemic corticosteroids

(See figure 4-1b for : : :
In 2—6 weeks, evaluate level of asthma control that is achieved, and adjust therapy

treatment steps.) accordingly.




Spirometry in the Diagnosis of L
Asthma in Children heglthplanw

e Spirometry is a simple, powerful, and widely
available tool for investigating lung function

* There are published guidelines for making
measurements and their interpretation

 There Is a variety of published normative
data, allowing for interpretation of results
based on specific vital statistics

« With proper training and adequate time,
sometimes even fairly young children can
produce useful results



Spirometry: Sometimes Even on the

Very Young
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 Only 3 Years Old

» Excellent and quite
Interpretable flow-volume
curve

» Sustained expiratory
maneuver

» Forced vital capa
1.2 L

. FEV,%/FVC is >0.85

» Peak expiratory flow (PEF) is
>2 L/sec

Office Medic Spirometry System, Version 4.5.3, QRS Diagnostic, LLC
.
Pulmonary Function Report
PO SSVPN L 12-07 PN .
Name: Age: il 3
Account Number: Height: 3 ft s ing
Gender: Female Weight: 39 1bs
Race: Caucasian Smoking-Pack Years: O
FVC pre test results
Parameter Pred. Resuit % Pred.
Test Sequence #1
FVC ] 1.197
FEV1 (1] 1.021
FEV1/FVC 0.852
FEV6 [1] 1.197
FEVI/FEV6 0.852
FEVO0.5 [1] 0.780
FEV3 [I] 1.195
FEV3/FVC 0998
PEFR [l/s] 2072
FEF25% [I/s) 1.972
FEF50% [Vs] 1.288
FEF75% [V/s] 0.485
FEF25-75% [V/s] 1.075
FIVC {1] 1.009
FIVO.5 [I] 0.240
FIVI[1] 0.663
FIv3 [1] 0.995
FIVI/FIVC 0.657
FIV3/FIVC 0.986
PIFR [l/s] 0.906
FIF50% (I/s] 0.838
FIF25-75% [U/s] 0.819
FIF.2-1.2 [V/s] 0.000
FVC/FIVC 1.186
Ext. Vol. [1] 0.042
Date 7/23/2007
Time 12:69 PM
Mouthpiece # 8636-3514
Physician/Tech mundi
FVC Ii i I ion not i . patient fall outside selected predicted range.
ssion Comments:
imer: All test results should be evaluated by a qualified physician.
F Volume(l)
2
1 /\ \
/
; ‘ ‘ f ‘
0 k o ‘ |
e
——— ———Time(s
Volume(l) TN R TR T SRS T N
12z 4 A 7 9 0 10




Asthma Control &
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Classification of Asthma Control (0-4 years of age)

Components of Control Well Not Well
Very Poorly Controlled
Controlled Controlled y y
Symptoms =<2 days/week >2 days/week Throughout the day
Nighttime awakenings =1x/month > 1x/month >1x/week
Interference with . _
Impairment normal activity None Some limitation Extremely limited
Short-acting
beta,-agonist use <2 days/week >2 days/week Several times per day

for symptom control
(not prevention of EIB)

Exacerbations requiring

oral systemic 0-1/year 2-3/year >3/year
corticosteroids

Risk
Treatment-related Medication side effects can vary in intensity from none to very troublesome and
adverse effects worrisome. The level of intensity does not correlate to specific levels of control
but should be considered in the overall assessment of risk.
e Maintain current e Step up (1 step) and e Consider short course of
treatment. s ResveliEte fr oral_systemi_c
¢ Regular followup 2-6 weeks. corticosteroids,
Recommended Action every 1-6 o TEam desr hemefi i s Step up (1-2 steps), and
for Treatment months. 4-6 weeks, consider ¢« Reevaluate in 2 weeks.
+ Consider step alternative diagnoses o 1fno clear benefit in 4—-6
down if well or adjusting therapy. k e gl ti
See fiaure 4—1a for _ weeks, consider alternative
(t t 9 t st controlled for at s For side effects, diagnoses or adjusting
reatment steps.) least 3 months. consider alternative therapy.
treatment options. + For side effects, consider

alternative treatment
options.




Asthma Control

&
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Components of Control

Symptoms

Nighttime
awakenings

Interference with normal
activity

Short-acting
beta,-agonist use
for symptom control
(not prevention of EIB)

Impairment

Lung function
¢ FEV, or peak flow

+ FEV,/FVC

Exacerbations requiring

oral systemic
corticosteroids

Reduction in

Risk lung growth

Treatment-related
adverse effects

Recommended Action
for Treatment

(See figure 4-1b for
treatment steps.)

Classification of Asthma Control (5-11 years of age)

Not Well
Controlled

Well
Controlled

<2 days/week but not
more than once on each

=2 days/week or
multiple times on

day <2 days/week
<1x/month =2x/month
None Some limitation

<2 days/week >2 days/week

>80% predicted/
personal best

>80%

60-80% predicted/
personal best

75-80%

Very Poorly Controlled

Throughout the day
=2x/week

Extremely limited

Several times per day

<60% predicted/
personal best

<75%

0-1/year =2/year (see note)

Consider severity and interval since last exacerbation

Evaluation requires long-term followup.

Medication side effects can vary in intensity from none to very troublesome and worrisome.
The level of intensity does not correlate to specific levels of control but should be

considered in the overall assessment of risk.

e Maintain current step. e Step up at least

« Regular followup 1 step and
every 1-6 months. e Reevaluate in

e Consider step down if 2-6 weeks.

well controlled for at * For side effects:
consider alternative
treatment options.

least 3 months.

* Consider short course of oral
systemic corticosteroids,

e Step up 1-2 steps, and

+ Reevaluate in 2 weeks.

* For side effects, consider
alternative treatment options.




Asthma Control

&

superior
healthplan.

Components of Control

Symptoms

Nighttime awakenings

Interference with normal activity
Short-acting beta,-agonist use for
symptom control )(not prevention of EIB)

Impairment
FEV, or peak flow

Validated questionnaires

Exacerbations requiring oral systemic

corticosteroids

Classification of Asthma Control
(=12 years of age)

Not Very Poorly
Well Controlled Well Controlled Controlled
<2 days/week >2 days/week Throughout the day
=2x/month 1-3x/week =4x/week
None Some limitation Extremely limited
=2 days/week >2 days/week Several times per day
>80% predicted/ 60-80% Eredicted[ <60% predicted/
personal best personal best personal best
0 1-2 3-4
<0.75% =1.5 N/A
=20 16-19 =15

0-1/year =2/year (see note)

Risk Progressive loss of lung function

Treatment-related adverse effects

Recommended Action
for Treatment

(see figure 4-5 for treatment steps)

Consider severity and interval since last exacerbation

Evaluation requires long-term followup care

Medication side effects can vary in intensity from none to very troublesome
and worrisome. The level of intensity does not correlate to specific levels of
control but should be considered in the overall assessment of risk.

s Maintain current step. e+ Step up 1 step and s Consider short course of
¢ Regular followups ¢ Reevaluate in oral systemic

every 1-6 months to 2-6 weeks. corticosteroids,

maintain control. s For side effects, s Step up 1-2 steps, and
¢ Consider step down if consider alternative ¢ Reevaluate in 2 weeks.

well controlled for at treatment options. * For side effects,

least 3 months. consider alternative

treatment options.




Re-assessment/Follow-up superior

Take the Asthma Control Test™ now healthplan.“
to help you better control your asthma

The American Lung Asscciation recommends everyone 12 years of age and older with
asthrma take the Asthma Control Test, no matter how well controlled you think
your asthma is.

Your answers to this S-guestion quiz will provide you a score that may help you and you
doctor determine if your treatment plan is working or if it might be time for a change.

How to take the Asthma Control Test

Step 1. Write the number of each answer in the score box provided.
Step 2. Add up each score box for your total,

Step 3. Take the test to your doctor to talk about your total score,

1. In the past 4 weeks, how much of the time did your asthma keep you
from getting as much done at work, school or at home? SCORE

SOE"0 0= 0-: ol

2. During the past 4 weeks, how often have you had shortness of braath?

Mare than Onee i Once ar Not
once a day 1 & day 2 twitoe o atall 9
4 awesk

3. During the past 4 weeks, how often did your asthma symptoms (wheezing, coughing,
shartness of breath, chest tightness or pain) wake you up at night ar earlier than wsual in
the morning?
4.0r more 2or3

=yt 00" ol

nights T  nights

4. During the past 4 weeks, how often have you used your rescue inhaler
ar nebulizer medication (such as albuterol)?

T or more Toc2 Once a
timies per 1 times ] 2 ek oF o
day perday less

5. Howe would you rate your asthma contrel during the past 4 weeks?
Mat Paarly E Well Camplately
=°"“"“ 1 H"@m
atall i

TOTAL
AMERICAN The American Lung Association supports

LUNG the Asthma Confrol Test™ and wants everyone
ASSOCIATION. 17 years of age and older with asthma to take it.

Copyrighl 2002, by QuaityMelric ncorporated,
Aisthma Conlrdl Test i a Fademari of Cualifdetric Incomanaled
The Ameican Lirg Assocision avd GancsmisiHine are wirking logether b pramole 2sfima swarensss

GlansSmighHline it 3 ressarch fsed gharmecsuical company and 2 warkd leader in respiraloey cars



Re-assessment/Follow-up

Asthma Control Test 4-11 Years Old
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Have your child complete these questions.
1. How is your asthma today?

ScoreI

o Verybad | B Bad ) ) Good
2. How much of a problem is your asthma when you run, exercise, or play sports?

[<2]
N
-

Very good

L]

It's a big problem, | can’t
It's a little problem but it's OK

~ dowhatlwanttodo It's a problem and | don't like it

3. Do you cough because of your asthma?

Yes, all the time Yes, most of the time Yes, some of the time

4. Do you wake up during the night because of asthma?

Yes, all the time Yes, most of the time Yes, some of the time

No, none of the time

Please complete the following questions on your own.
5. During the last 4 weeks, how many days did your child have any daytime asthma symptoms?

o 3] 2] (0]
Not at all 1-3 days 4-10 days 11-18 days 19-24 days Everyday
6. During the last 4 weeks, how many days did your child wheeze during the day because of asthma?
(5] 4] 3] 2] (1] 0]
Not at all 1-3 days 4-10 days 11-18 days 19-24 days Everyday
7. During the last 4 weeks, how many days did your child wake up during the night because of asthma?
(5] 4] 3] 2] (1] 0]
Not at all 1-3 days 4-10 days 11-18 days 19-24 days Everyday

Childhood ACT - Sp: P - Final - 09 Jun 05 - Mapi Research Institute.
i j nal i doc-09/06/2006




Allergen and Exposure Control 2
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Evolution of Asthma: 1970s-Present

1990s

1970s-1980s Inflammation 1990s—Present
Bronchoconstriction (Inflamed Cells) Bronchoconstriction
(Spirometry) Inflammation

Remodeling

Bronchial

Symptoms Hyperreactivity Fixed

Obstruction

Prevent Symptoms Prevent Symptoms
Improve Markers Prevent Remodeling
(Steroids) (Controllers)

Relieve Symptoms
(B-agonists)




Asthma Inflammation: Cells 3
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Allergen
Macrophage/ / N Mast cell
Dendritic cel
Th2 cell
G / Neutrophil
Eosmoph:l
Epithelial shedding
ﬁ Nerve actlva;lo ﬁﬂ ﬁ
: Subepithelial
fibrosis
Plasma Ieak SEnso nerve
Muc o ( Edema actwat%n
lucus
hypersecretion ‘\lasodilatatioﬂn&l\q Cholinergic
hyperplasia New vessels (angiogenesis) reflex
— — - Bronchoconstriction
_—- —=— Hypertrophy/hyperplasia
Airwa f;c;oth muscle




Asthma Inflammation: Cells 3
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Inflammatory cells

Mast cells Mediators

Th2 cells Leukotrienes Effects
Egz?r%?;rl\sils Prostanoids Bronchospasm
Platelets => Eﬁ‘ﬁns =» Plasma exuda_tlon
Structural cells P, Mucus secretion
Epithelial cells Endothelins AHR

Sm muscle cells e erdnlE Structural changes
E_ndothellal cells Cytokines

Fibroblast Chemokines

Nerves Growth factors

9=
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The 4 Components of Asthma Care heglthplanm

EPRS:

* Monitoring and assessment of asthma control and

severity with results obtained from:
— ODbjective tests

— Physical examination

— Patient history

— Patient report

o Patient education (and their families)
— “For a partnership in asthma care.”

e Control of environmental factors and co-morbid
conditions affecting asthma

* Medications
— Pharmacological therapy



EPR3: &
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. Reducmg Impairment

Prevent chronic and troublesome symptoms (eg, coughing or
breathlessness in the daytime, in the night, or after exertion)

— Require infrequent use (<2 days/week) of inhaled short-acting
B,-agonist (SABA) for quick relief of symptoms

— Maintain (near) normal lung function

— Maintain normal activity levels (including exercise and other
physical activity and attendance at school or work)

— Meet patients’ and families’ expectations of and satisfaction
with asthma care

* Reducing risk
— Prevent recurrent exacerbations and minimize need for ED
visits and hospitalizations
— Prevent progressive loss of lung function
— Pfrfovide optimal pharmacotherapy with minimal or no adverse
effects



In Conclusion: o
o superior
EPR-3 and Pediatric Asthma healthplan.

« Severity, control, and responsiveness to treatment are
key elements of asthma assessment and monitoring

 The goal of asthma therapy is to achieve control by:
— reducing current impairments
— future risks of adverse events

e Periodic assessments of asthma control are

recommended to determine:

— whether the goals of therapy are being met
— If adjustments to treatment are necessary

« A stepwise approach to therapy should be used to
achieve and maintain control

e |CSs are the preferred controller therapy in patients of
any age with persistent asthma



Future Directions... EPR4? D
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Asthma phenotype
Genotype-phenotype correlation
Imprinting

Inflammatory markers
Pharmacogenomics

Biologics

Microbiome

N o Ok wWDdhRE



Resources .
superior

healthplan.

« National Asthma Education and Prevention Program
—  http://www.nhlbi.nih.gov/about/naepp/

 American Academy of Allergy, Asthma, and Immunology
— http://www.aaaai.org

 American College of Chest Physicians
—  http://www.chestnet.org

 American Thoracic Society
—  http://www.thoracic.org

 American College of Allergy, Asthma, and Immunology
— http://www.acaai.org

e The Centers for Disease Control and Prevention
— http://www.cdc.gov/asthma



http://www.nhlbi.nih.gov/about/naepp/
http://www.aaaai.org/
http://www.chestnet.org/
http://www.thoracic.org/
http://www.acaai.org/
http://www.cdc.gov/asthma
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Questions and Answers
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