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MY GOALS FOR TODAY

Review commonly used medications (and
acronyms!) in pediatric asthma management

SABAs, LABAs, LAMAs, ICS, ICS-LABA, etc.

Highlight new guidelines for the use of
combination steroid/formoterol inhalers
(from GINA and NAEPP/NHLBI)

SMART vs AIR

Experience from the group!? GINA: Global Initiative for Asthma

NAEPP: National Asthma Education and Prevention Program
NHLBI: National Heart/Lung/Blood Institute/




LET’S KEEP THIS INTERACTIVE!




LET’S START WITH A PATIENT!




ADDITIONAL INFORMATION

Environment;

Ephedra spends time at her parents’ apartment, in a part-time after-school program
and at her grandmother’s house

Grandma has a small dog, and smokes outside. She has carpets and drapery

Her parents’ apartment is small and clean, there have been mold issues in the past.
No known pests.

Asthma medications: -
Albuterol as needed (using it at least once a day) v

Controller: low dose Flovent (fluticasone 44mcg), twice daily

Uses spacer, and all medications are up to date, sometimes mix up 2 inhalers




WHAT ARE YOU CONCERNED ABOUT

FOR EPHEDRA?




BACKGROUND:ASTHMA TREATMENT STEPS
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ASTHMA MEDICATIONS: RECEPTOR TARGETS
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BACKGROUND: RELIEVER MEDICATIONS

Beta-2-agonists relax the smooth muscle of the lower airways

Also cause increase in heart rate, flushing, jitteriness

Albuterol (“short-acting” beta-agonist = SABA)

Onset within minutes, peak @ 15-30 min, duration ~4 hours

Levalbuterol (Xopenex) is basically the same thing...

Formoterol/salmeterol (“long-acting” beta-agonist = LABA)

Duration ~12 hours, formoterol has rapid onset

“SMART” (single maintenance and reliever therapy): inhalers contain formoterol + an inhaled
corticosteroid (ICS)

More on these later...



BACKGROUND: CONTROLLERS

Anti-inflammatory medications
|CS = inhaled corticosteroid

Safest and most effective initial therapy for step 2 patients

* Qvar, Flovent, Alvesco, Asmanex, Pulmicort

|CS-LABA = inhaled corticosteroid/long-acting beta-agonist
* |CS-formoterol: Dulera and Symbicort -> rapid onset

* |CS-salmeterol: Advair -> not for immediate relief

LTRA = leukotriene receptor antagonist
* Montelukast (Singulair), etc

* Tablet once daily, not as effective s

% e g o

* Neuropsychiatric side effects in older kids



OTHER MEDICATIONS TO KNOW




ASTHMA MEDICATIONS: RECEPTOR TARGETS
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WHAT STEP IS EPHEDRA NOW!?

Figure l.c: Stepwise Approach for Management of Asthma in Individuals Ages 5-11 Years Children 6-11 years
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KEY MEDICATION RECOMMENDATIONS FOR CHW'’S

NAEPP (2020)
Kids 0-4:

Intermittent ICS for viral wheezing (step 1)
Kids 5-11:

SMART! (at step 3)

* Adol/adult >12:

SMART! (at step 3)

ISMART = Single-inhaler maintenance and reliever therapy

GINA (2025)
Kids 0-4:
Intermittent ICS for viral wheezing (step 2)
Kids 5-11

Use ICS with SABA for relief (step |)
SMART! (option at step 3, preferred at step 4)

Adol/adult >12:

|CS-form preferred reliever at all steps (AIR?)
If SABA for relief, use with ICS
SMART! (at step 3)

2AIR = Anti-inflammatory reliever



KEY MEDICATION RECOMMENDATIONS FOR CHW'’S

NAEPP (2020) GINA (2025)
Kids 0-4: Kids 0-4:
Intermittent ICS for viral wheezing (step I) Intermittent ICS for viral wheezing (step 2)
Kids 5-11: Kids 5-11

Use ICS with SABA for relief (step |)

* Adol/adult >12:

SMART! (at step 3) Adol/adult >12:

ICS-form preferred reliever at all steps (AIR?)
If SABA for relief, use with ICS

SMART! (at step 3)

ISMART = Single-inhaler maintenance and reliever therapy 2A|R = Anti-inflammatory reliever



WHAT IS SMART?
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WHAT IS THE EVIDENCE FOR SMART IN KIDS?




KEY MEDICATION RECOMMENDATIONS FOR CHW'’S

NAEPP (2020) GINA (2025)
Kids 0-4: Kids 0-4:
Intermittent ICS for viral wheezing (step I) Intermittent ICS for viral wheezing (step 2)
Kids 5-11: Kids 5-11
SMART! (at step 3) Use ICS with SABA for relief (step |)
SMART (option at step 3, preferred at step 4)
* Adol/adult >12: Adol/adult >12:

SMART! (at step 3)

If SABA for relief, use with ICS
SMART! (at step 3)

ISMART = Single-inhaler maintenance and reliever therapy 2A|R = Anti-inflammatory reliever



SMART vs AIR

SINGLE INHALER WITH (ICS) AND * (RAPID-ONSET LABA)

SMART AIR

Single-Inhaler Maintenance and

Anti-Inflammatory Reliever
Reliever Therapy

Therapy

Use every day

Use for relief Use for relief only
for control



MOVING AWAY FROM SABA ALONE: RATIONALE

Patients with intermittent asthma symptoms can still have severe or fatal
exacerbations (no more “mild” asthma)

Adherence to daily ICS is poor in patients with infrequent symptoms
Airway inflammation varies over time, present even in intermittent asthma

Over-use of SABA is associated with increased risk of severe exacerbations

(unclear if reflects danger of SABA, or danger of uncontrolled asthma)

Presumed minimal risk of addition of ICS to reliever medication, when
used correctly

CAVEAT — children are growing, and these inhalers are not dosed for children




MOVING AWAY FROM SABA ALONE: EVIDENCE FOR AIR

Evidence: In adults/adolescents with “mild” (step 2) asthma:

compared to both PRN SABA alone AND to daily ICS + SABA
(O’Byrne, Beasley, Bateman)

when compared to daily ICS + SABA
CAVEATS:

Studies did NOT include children (<12), and those including adolescents were limited
Participation of patients with step |/intermittent asthma was limited
All studies sponsored by Astra-Zeneca (Symbicort)

What about exercise!?

Growing evidence that AIR can be used pre-exercise as well




* Adol/adult >12:

KEY MEDICATION RECOMMENDATIONS FOR CHW'’S

NAEPP (2020)
Kids 0-4:

Intermittent ICS for viral wheezing (step 1)
Kids 5-11:

SMART! (at step 3)

NO SABA ALONE
SMART! (at step 3)

ISMART = Single-inhaler maintenance and reliever therapy

GINA (2025)
Kids 0-4:
Intermittent ICS for viral wheezing (step 2)
Kids 5-11

Use ICS with SABA for relief (step |)
SMARI ' ‘opuion at step 5, preferred at step 4)

Adol/adult >12:

|CS-form preferred reliever at all steps (AIR?)
If SABA for relief, use with ICS
SMART! (at step 3)

2AIR = Anti-inflammatory reliever



SUMMARY
|CS-FORMOTEROL |CS-SALMETEROL CS-ALBUTEROL




Insurance coverage:

SMART/AIR: OftIabel for ral , )

REMAINING QUESTIONS -label for reliever use, coverage varies case by case
Dulera/Symbicort/Breyna = 120 puffs (I month supply)
Max daily dose:
? Kids < 12: 8 puffs daily (4 reliever puffs)
\ly Kids 2 12: 12 puffs daily (8 reliever puffs)
"f' d Lack of data

." | l'. Real world acceptability by patients!
Not well studied in kids <I2 (currently underway)
Urgent/ED response

Efficacy/safety with truly intermittent asthma unknown



WHAT WOULD YOU DO?



Asthma Action Plan

_ Patient A (8 years old)

Name MD/NP:

Date:

EXAMPLE ASTHMA ACTION
PL AN FOR S M A RT Controller medicines to take everv day

Name Amount When

Symbicort 80/4.5 | puff every morning and night

YELLOW = CAUTION Immediately take rescue medicines for quick relief:
Any coughing

‘Waking up at night

Chest feels tight - - -
If you are not feeling better in 20-60 minutes, go to

Short of breath i the RED ZONE!

Get help from a health care provider NOW

Also. call 911 or go to the emergency room!

Pediatric Advice: (628) 206-8383




Asthma Action Plan

Name: Fatient B (15 years old) ynnp.

Date:

ASTHMA ACTION PLAN FOR

A I R Controller medicines to take every day

Name Amount When

YELLOW = CAUTION Immediately take rescue medicines for quick relief:
Any coughing
‘Waking up at night

Chest feels tight
If you are not feeling better in 20-60 minutes, go to

Short of breath the RED ZONE!

Get help from a health care provider NOW

Also. call 911 or go to the emergency room!

Pediatric Advice: (628) 206-8383




WHAT ABOUT EPHEDRA’S LITTLE BROTHER?




DIAGNOSIS OF ASTHMA IN KIDS =5 (GINA 2025)

Recurrent acute wheezing

* Or: | episode wheeze + asthma-like sx in between

Timely response to bronchodilator
(“reversibility”)

No other likely cause




KEY MEDICATION RECOMMENDATIONS FOR CHW'’S

NAEPP (2020) GINA (2025)
Kids 5-11: Kids 5-11
SMART! (at step 3) Use ICS with SABA for relief (step 1)
SMART ' (option at step 3, preferred at step 4)
* Adol/adult >12: Adol/adult >12:
SMART! (at step 3) ICS-form preferred reliever at all steps (AIR?)

If SABA for relief, use with ICS
SMART! (at step 3)

ISMART = Single-inhaler maintenance and reliever therapy 2A|R = Anti-inflammatory reliever



WHAT DOES THIS MEAN FOR OUR PATIENT?




Asthma Action Plan

Name: Fatient C (2 years old) ymnp.

Date:

ASTHMA ACTION PLAN FOR
VIRAL-I NDUC ED WH EEZE Controller medicines to take every day

Name Amount When

YELLOW = CAUTION Immediately take rescue medicines for quick relief:
Any coughing Albuterol or Xopenex, 2 puffs every 4 hours
Waking up at night Instructions for controller medication:

Chest feels tight -_— 0 0
If you are not feeling better in 20-60 minutes, go to

Short of breath the RED ZONE!

Get help from a health care provider NOW

Albuterol or Xopenex
6-8 puffs every 20 minutes up to 3 times

Also. call 911 or go to the emergency room!

Pediatric Advice: (628) 206-8383




HOW COULD YOU HELP THIS FAMILY?




NEW ASTHMA GUIDELINES: CHW ROLE

Adjusting expectations for family
Normalize evolution of understanding/evidence
Empower families to reach out if not working!
Education
Using medication in a new way (ONE inhaler for control and rescue!)
New medications and devices
Pharmacy navigation: new formularies, uncertainty about coverage

Asthma symptom recognition and response (Action Plan!)

Reasons to seek care




ORIGINS

Ephedra: Ephedra sinica (ma-huang) — herb used
in China for more than 5000 years to treat asthma

Later found to contain ephedrine (alpha/beta agonist,
similar to epinephrine)

Datura: Datura stramonium (jimsonweed, thorn-
apple plant)

Inhaled by smoking a “cigarette” made of the leaves, later
found to have anticholinergic/antimuscarinic properties
(similar to ipratopium, tiotropium)

Von Mutius E, NEJM, 2012
Chu EK, Am ] Resp and Crit Care Med, 2006



QUESTIONS/COMMENTS/IDEAS
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Figure L.b: Stepwise Approach for Management of Asthma in Individuals Ages 0-4 Years

lnt:;mn;:;nt Management of Persistent Asthma in Individuals Ages 0~-4 Years

1]
'
'
: STEP 6
Treatment STEP 1 STEP 2 STEP 3 STEP 4 i

PRN SABA : Daily low-dose  : Daily medium-  : Daily medium- : Daily high-dose : Daily high-dose
4hd :ICS and PRN : dose ICS and i dose ICS-LABA  :ICS-LABAand  :ICS-LABA +

: SABA : PRN SABA :and PRN SABA  : PRN SABA : oral systemic
At the start of : : : : : corticosteroid
RTI: Add short : and PRN SABA
course daily : ; : : :
ICSA

: Daily : Daily medium- : Daily high- : Daily high-dose
: montelukast* or i dose ICS + : dose ICS + 1 ICS:+
: Cromolyn,” and : montelukast® and : montelukast® and : montelukast*+
: PRN SABA : PRN SABA : PRN SABA : oral systemic
: : : : : corticosteroid

i and PRN SABA

i For children age 4 years only, see Step 3
: and Step 4 on Management of Persistent
: Asthma in Individuals Ages 5-11 Years

: diagram.

Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting beta,-agonist; SABA, inhaled short-acting beta,-agonist; RTI, respiratory
tract infection; PRN, as needed

A Updated based on the 2020 guidelines.
* Cromolyn and montelukast were not considered for this update and/or have limited availability for use in the United States. The FDA N A E P P 2 O 2 O

issued a Boxed Warning for montelukast in March 2020.




Figure l.c: Stepwise Approach for Management of Asthma in Individuals Ages 5-11 Years

Treatment

Intermittent
Asthma

STEP1
PRN SABA

Management of Persistent Asthma in Individuals Ages 5-11 Years

STEP 2

: Daily low-dose ICS
: and PRN SABA

| Dally LTRA,* or
: Cromolyn,* or
: Nedocromil,* or

| PRN SABA

STEP 3

: Daily and PRN

. combination

: low-dose

: ICS-formoterol 4

: Daily medium-
| dose ICS and

: . PRN SABA

: Theophyliine,” and _ .
: Daily low-dose
(ICS-LABA, or

: daily low-dose
(ICS + LTRA," or

. daily low-dose ICS
. #Theophylline,”

- and PRN SABA

STEP 4

: Dally and PRN

- combination

: medium-dose

- ICS-formoterol A

- Daily medium-
. dose ICS-LABA
~and PRN SABA

cor

: Daily medium-
‘dose ICS + LTRA"
: or daily medium-
- dose ICS +

- Theophylline,*
“and PRN SABA

Steps 2-4: Conditionally recommend the use of subcutaneous

unotherapy as an adjunct treatment to standard pharmacotherapy

individuals = 5 years of age whose asthma is controlled at the
tiation, build up. and maintenance phases of immunotherapy 4

STEP 5

- Daily high-dose
- ICS-LABA and
: PRN SABA

: Dally high-dose
-1CS + LTRA" or
 daily high-dose

" ICS + Theophylline,
: and PRN SABA

: Daily high-dose

CS-LABA + oral
systemic
orticosteroid

: and PRN SABA

! Daily high-dose
(ICS + LTRA® +
: oral systemic

orticosteroid

Consider Omalizumab®* 4

B ',"Gi:','. 7
Bals

ARy

Ry, |

Abbreviations: iCs, inhaled corticosteroid: LABA, long-acting beta -agonist: LTRA, leukotriene receptor antagonist;
SABA, inhaled short-acting beta_-agonist

A Updated based on the 2020 guidelines.

* Cromolyn, Nedocromil, LTRAS including montelukast, and Theophylline were not considered in this update and/or have limited availability for
use in the United States, and/or have an increased risk of adverse consequences and need for monitoring that make their use less desirable.
The FDA issued a Boxed Warning for montelukast in March 2020.

** Omalizumab is the only asthma biologic currently FDA-approved for this age range.

NAEPP 2020



Figure 1.d: Stepwise Approach for Management of Asthma in Individuals Ages 12 Years and Older

Intermittent
Asthma

- Daily LTRA® and
| PRN SABA

- Zileuton,* or

Management of Persistent Asthma in Individuals Ages 12+ Years

Daily low-dose ICS
and PRN SABA

Daily and PRN

{ combination

{low-dose ICS-

or

- PRN concomitant

ICS and SABAA

: formoterol 4

: Daily medium-
: dose ICS and PRN

| SABA

or
Cromolyn.* or
Nedocromil,* or

Theophylline,* and
PRN SABA

i or

| Dadly low-dose

; ICS-LABA, or daily
: low-dose ICS +

| LAMA A or daily

: low-dose ICS +
(LTRA® and
| PRN SABA

 or
" Daily low-dose IC5

i Zileuton.* and
| PRN SASA

Steps 2-4: Conditionally recommend the use of subcutaneous

immunotherapy as an adunct treatment to standard pharmacotherapy ;

! Daily and PRN

combination
medium-dose
CS-formoterol &

: Daily medum-

dose ICS-LABA or
dally medium-dose
CS + LAMA, and

| PRN SABA A
L or

Daily medium-
doso ICS « LTRA®
daily medium-
dose ICS +
Theophytine,* or

daily medium-dose |

CS + Zileuton,”

| and PRN SABA
: + Theophylline* or |

n individuals = S yoars of age whose asthma is controlied at the

mitiation, budd up, and maintonance phases of

: Daly medium-high :
| dose ICS-LABA +
[ LAMA and

| PRN SABAA

: Daily medium-high
i dose ICS-LABA |
| or daily high-dose |
S1CS + LTRA® and

| PRN SABA

Consider adding As

Daily high-dose

TICS-LABA +

| oral systemic

| corticosteroids +
: PRN SABA

thma

: Biologecs
(e.g. anti-IgE. anti-ILS_anti-ILSR.
anti-ILA/ILE)

Abbreviations: ICS. inhaled corticosteroid: LABA, long-acting beta -agonist: LAMA, long-acting muscarinic antagonist: LTRA. leukotriene
receptor antagonist; SABA, inhaled short-acting beta -agonist
A Updated based on the 2020 guideknes.

* Cromoiyn, Nedocromil, LTRAS including Zileuton and monteiukast, and Theophyline wore not considered for this update, and/or hove limited
availability for use in the United States, and/or have an increased risk of adverse consequences and need for monitoring that make their use
less desirable. The FDA issued a Boxed Warning for montelukast in March 2020.

** Tho AHRQ systematic reviows that informed this report did not include studios that exammnod the role of asthma biologes
(e.g. anti-IgE, anti-ILS, anti-ILSR, anti-IL4/IL13). Thus, this report does not contain specific recommendations for the use of biologics in asthma
in Steps S and 6.

8 Data on the use of LAMA therapy in individuals with severe persistent asthma (Step 6) were not included in the AHRQ systematic review and
thus no recommendation is made.

NAEPP 2020




GINA 2025
Children 5 years and younger

Personalized asthma IS/lmtom control : modifiable risk factors Comorbidities
Assess, Adjust, Review response Child and parent/caregiver preferences and goals

Treatment of modifiable nsk factors and comorbidities
Education & skills training

Asthma medication options:
Adjust treatment up and down for
individual child's needs

Other controller options
(limited indications, or
less evidence for efficacy
or safety)

RELIEVER Q As-needed short-acting betaz-agonist

PREFERRED ::" 1.9'"
gggrc": LA evidence for daily
controller)

™

::l":;::: FOR Infrequent acute Asthmqsirhptoms not well-controlled (Box 11-1), Asthma not well Asthma not well
> (e.q viral-induced) or one or more severe exacerbations in the past year controlled on controlled on
CHILDREN WITH: wheezing episodes | ‘_‘\;._' oaa ICS double ICS
and no or minimal | - ' .
interval asthma | Before stepping up, check for alternative diagnosis
symptoms R and inhaler skills, review adherence and exposures

ICS: inhaled corticosteroid; LTRA: leukotriene receptor antagonist. For ICS doses in children, see Box 11-3 (p.195) tIf prescribing LTRA, advise parent/careg
risk of neuropsychiatric adverse effects. G | N A 2 0 2 5




Box 4-12. Personalized management for children 6-11 years to control symptoms and minimize future risk

GINA 2025 /" Confirmation of diagnosis if necessary
Children 6-11 years ; ' Symptom control & modfiable risk factors
Exacerbations Inhaler technique & adherence
Personalized asthma Side-effects Child and parent/caregiver preferences and goals
management: Comorbidities
Assess, Adjust, Review Lung function A . S
: : . Treatment of modifiable nisk factors and comorbidities
Child and parent/caregiver satisfaction Non-of focical siralaok
Asthma medications including ICS
Education & skills training, action plan

Asthma medication options:
Adjust treatment up and down for
individual child's needs

PREFERRED
CONTROLLER

to prevent exacerbations
and control symptoms

Other controller options
(imited indications, or
less evidence for efficacy
or safety)

N/

RELIEVER O As-needed SABA (or ICS-formoterol reliever® in MART in Steps 3 and 4)

See list of abbreviations (p.11). *Anti-inflammatory reliever therapy (AIR); see Box 4-8. tIf prescribing leukotriene receptor antagonists, note concerns about potential
neuropsychiatric adverse effects.?® For initial asthma treatment in children aged 6-11 years, see Box 4-10 (p.94) and 4-11 (p.95). See Box 4-2 (p.71) for low, medium
and high ICS doses in children. See Box 4-8 (p.84) for MART doses for children 6-11 years. G | N A 2 O 2 5




Adults & adolescents ) ' Symptom control & modifiable risk factors
. o ¥

1 2+ years h Inhalker technique & adherence
Personalized asthma management Side-effects Patient (and parent/caregiver) preferences and goals
Assess, Adjust, Review Comorbidities
for individual nt needs Lung function ) .

patie e Treatment of modiiable risk factors and comorbidies

Patient (and parent/caregiver) satisfaction Asthma medkcations including ICS
' Education & skills training, action plan

TRACK 1: PREFERRED
CONTROLLER and RELIEVER
Using ICS-formoterol as the reliever”
reduces the rsk of exacerbations
compared with using a SABA reliever,
and is a simpler regimen

TRACK 2: Alternative
CONTROLLER and RELIEVER
Before considering a regimen

with SABA reliever, check if ma

m;m?mm o daly RELIEVER: as-needed ICS-SABA®, or as-needed SABA

Non-pharmacologic strategies include mﬂm weight reduction, vaccinations (see lext for more)
Allergen immunotherapy, e.g. }DH$UT muaderfnr relevant sensitization and nof well-controlled (but stable] asthma See text for further information and safely advice

Addiional controller ophions (e.g., mmaw hammemmebreﬁmqurfurmvmrmwrﬂmm Maintenance OCS should only ever be used a5 last resort.

*AlIR: Anti-inflammatory reliever; Ig: immunoglobulin; ICS: inhaled corticosteroids; HDM: house dust mits; IL: intedeukin; LABA: long-acting betaz-agonist; LAMA: long-

acting muscarinic antagonist; MART: maintenance-and reliever therapy with ICS-formoterol; OCS: oral corticosteroid; SLIT: sublingual immunotherapy; TSLP: thymic

stromal lymphopoietin. TIf prescribing LTRA, advise patient/caregiver about risk of neuropsychiatric adverse effects.

For recommendations about initial asthma treatment in adults and adolescents, see Box 4-4 (p.75) and Box 4-5 (p.76). See Box 4-2 (p.71) for low, medium and high

ICS doses for adults and adolescents. See Box 4-8 (p.84) for Track 1 medications and doses. G | N A 2 O 2 5
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