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Pharmacist Objectives

* Analyze current treatment guidelines for the management of pediatric

asthma in the acute care setting

* Develop pharmacotherapy treatment plans for the management of pediatric

asthma

* Review side effects that are possible after implementation of certain asthma

medications




Technician Objectives

* Distinguish brand/generic names of medications used for the treatment of
pediatric asthma

* Review available medications and classes used in the treatment of pediatric
asthma

* Determine beyond use dates for medications used in the treatment of
pediatric asthma




Asthma Pathology

e Two Phases

e Early and Late

Early Phase

IgE antibodies released by plasma cells after
encounter with "trigger”

Antibodies attach to mast cells which release

histamine, prostaglandins and leukotrienes which
constrict smooth muscle

Interleukins are also released to help sustain
inflammation

Late Phase (several hours later)

Eosinophils, basophils, neutrophils, and helper
and memory T-cells consolidate in lungs

Causes further inflammation and
bronchoconstriction




Asthma symptoms

* Symptoms
* Wheezing

 Shortness of Breath

* Cough

Chest tightness

* Expiratory airflow limitation




Possible Triggers

e Exercise

* Allergen

Irritants

Weather changes

Infection




Medications




Short Acting Beta Agonists

Brand

ProAir HFA
Ventolin HFA
Proventil HFA
ProAir RespiClick
ProAir Digihaler
AccuNeb

Xopenex HFA
Xopenex nebulizer

Generic

albuterol

levalbuterol

Adverse Effects of Note

Tachycardia
CNS effects
Paradoxical
bronchospasm

Tachycardia
Viral Infection

Headache

Use By Date

HFA- empty or expiration
Digihaler/RespiClick- 13
months from opening,
empty, or expiration

Neb- 1 week out of foil or
expiration

HFA- Empty or expiration
Neb- 1 week outside pouch
or expiration




Short Acting Muscarinic Agonists

* Nebulizer solution * ipratropium * Bronchitis * Exact timing not

generic only * Sinusitis mentioned. Store in
foil pouch until used.




Long Acting Muscarinic Agonists

* Spiriva Respimat * tiotroprium Xerostomia 3 months or empty

Pharyngitis
Sinusitis
Upper resp infection




Class Adverse Effects-

Inhaled Corticosteroids :

Adrenal suppression
Bronchospasm
Immunosuppression
Growth suppression
Oral candidiasis

Brand

Flovent HFA
Flovent Diskus
Arnuity Elipta

Qvar RediHaler

Pulmacort Flexhaler
Pulmacort Respules

Asmanex Twisthaler
Asmanex HFA

Generic

fluticasone

beclomethasone

budesonide

mometasone

Adverse Effects of Note Use By Date

Oral candidiasis
Upper resp infections
CNS effects (fatigue,
headache)

Headache
Pharyngitis

Otitis media
Resp tract infection

Headache

Fatigue

Depression
Musculoskeletal pain
Resp infections

Elipta,50 mcg Diskus- 6 weeks
100 and 250 mcg Diskus- 2 months
HFA- expiration or empty

Empty or expiration date

Flexhaler- empty or expiration
Respules- 2 weeks outside package

Twisthaler- empty or 45 days
outside foil
HFA-empty or expiration




Leukotriene Receptor Agonists

Brand Generic Adverse Effects of Note Use By Date

e Singular * montelukast Black Box warning- Serious Tablets- expiration
neuropsychiatric events Granules- 15min from
Eosinophilia and vasculitis opening packet

e Accolate e zarfirlukast Headache Expiration (dispense in
Hepatotoxicity original container)
Eosinophilia and vasculitis
Neuropsychiatric events




Class Adverse Effects-

* Adrenal suppression
* Bronchospasm

* Immunosuppression

I CS‘ LA BA * Growth suppression

* QOral candidiasis

Brand Generic Adverse Effects of Note Use By Date

Symbicort HFA  * budesonide-formoterol Headache Empty or 3 months
Resp infections outside foil pouch
Abdominal distress

Advair Diskus * fluticasone-salmeterol Headache Diskus, Inhub,
Advair HFA Resp infections Respiclick- 1 month
AirDuo outside pouch
Respiclick HFA- empty or
Wixela Inhub expiration

Dulera  Mometasone/formoterol Voice disorder Empty or expiration
Headache




Biologics

Brand

Xolair

Nucala

Dupixent

Generic

omalizumab

mepolizumab

dupilumab

Adverse Effects of Note

Black box warning-
anaphylaxis

CV Events
Eosinophilia

Injection site reaction

Injection site reaction
Hypersensitivity
Headache

Allergic reaction
Antibody development
Injection site reaction

Use By Date

Syringe- 2 days room temp (may
be removed and placed back in
refrigerator)

Vial-after reconstitution 4 hours
at room temp or 8 hours
refrigerated

Syringe-unopened 7 days room
temp, 8 hours opened
Vial- 8 hours reconstituted

Syringe-14 days unrefrigerated




Miscellaneous

Brand
Solu-Medrol

Same as generic

Same as generic

Generic

methylprednisolone
succinate

terbutaline

magnesium sulfate

Adverse Effects of Note

Osteoporosis
Growth suppression

Bronchospasm
Hypersensitivity
Tremor

Decreased serum
potassium, increased
glucose

Vasodilation
Hypotension
Flushing

Use By Date

Reconstituted vials-
48 hours

Diluted- 4 hours
room temp or 24
hours refrigerated

Expiration

Expiration




CHRONIC ASTHMA STEPWISE
MANAGEMENT




Stepwise Approach 5 Years Old and Younger

SABA as needed for relief for all steps

Step One
* As needed SABA for symptom relief

Step two
* Addition of daily low dose inhaled corticosteroid (ICS) for at least 3 months

» Alternative option addition of leukotriene receptor antagonist (LTRA) or short course of ICS with
symptoms

Step three

* Increase ICS (or start if only LTRA started in step 2) to medium dose

* May consider addition of LTRA to low dose ICS if not started in step two
* ICS-LABA not recommended in children less than 4 years old at this step




Stepwise Approach 5 Years Old and Younger

e Step four
e Specialist consultation
* Assess medication adherence and technique
 Add LTRA
* Add low dose oral steroid for a few weeks until asthma control returns

* Add intermittent high dose ICS to scheduled ICS at start of respiratory
illness

* May consider ICS-LABA but data only in children >4 years old




Stepwise Approach 6-11 Years Old




Stepwise Approach 6-11 Years Old

* SABA as needed for relief for all steps

* Step One
* Low dose ICS with SABA as needed (Preferred)
* May consider daily low dose ICS
* Step two
* Daily low dose ICS (preferred)
or
* May Consider addition of LTRA
* Low dose ICS with SABA as needed (if not used for step one)




Stepwise Approach 6-11 Years Old

» Step three (one of the following)

* Three preferred approaches (all should be trialed before advancing to step
4 due to patient variability)

* Daily medium dose ICS
* Daily low dose ICS-LABA

* Very low dose ICS-formoterol for maintenance and reliever (MART) (replaces SABA)




Stepwise Approach 6-11 Years Old

* Step four (one of the following)
* Medium dose ICS-LABA
* Low dose budesonide-formoterol maintenance and reliever
e Addition of LAMA
 LTRA if not already added

e Consider referral to expert




Stepwise Approach 6-11 Years Old

e Step five
* Refer to Specialist
* High dose ICS-LABA
* LAMA
* Azithromycin three times weekly
* Anti-IgE treatment (omalizumab)
* Anti-interleukin-5/5R (subcutaneous mepolizumab)
* Anti-interleukin-4R (subcutaneous dupilumab)

* Low dose oral corticosteroids (last line)




Stepwise Approach 12 Years Old
to Adolescents




Stepwise Approach 12 Years Old to Adolescents

* Two tracks per guidelines (Preferred track covered below)
* Low dose ICS-formoterol reliever for all steps

e Step one and two

* Low dose ICS-formoterol as needed

 May add LTRA

* SABA no longer preffered as go to reliever in this age group




1CS-LABA vs SABA

* Recent studies have shown decreased asthma exacerbations with low dose as needed
ICS-LLABA compared to SABA for reliever medication

* Most recent GINA guidelines now recommend ICS-formoterol over SABA




Inhaled Combined Budesonide—

Formoterol as Needed in Mild
Asthma

Paul M. O’Byrne, M.B., J. Mark FitzGerald, M.D., Eric D. Bateman, M.D.,
Peter J. Barnes, M.D., Nanshan Zhong, Ph.D., Christina Keen, M.D.,
Carin Jorup, M.D., Rosa L.amarca, Ph.D., Stefan Ivanov, M.D., Ph.D., and
Helen K. Reddel, M.B., B.S., Ph.D.

Published May 17", 2018 NEJM




Background

* Primary objective: investigate the superiority of as-needed budesonide—formoterol to
as-needed terbutaline in regard to weeks of well controlled asthma




Methods

« 52 week double blind trial
* Patients 12 years old and up with mild asthma

* 5850 patients randomly assigned to one of three groups
* Twice daily placebo plus terbutaline used as needed
* Twice daily placebo plus budesonide-formoterol (200mcg/6mceg) used as needed

* Twice daily budesonide plus terbutaline use das needed




Results

* Budesonide-formoterol was superior to terbutaline alone for as needed asthma
management (344920 vs. 51.19 of weeks; odds ratio, .14; 95% confidence interval [Cl],
1.00 to 1.50; P=0.040)

* Budesonide-formoterol as needed was inferior to budesonide maintenance (344%0 and
44490, respectively; odds ratio, 0.64; 95% CI, 0.57 to 0.73)

« Median steroid dose of as needed group was 17% of maintenance group (57mcg vs 340 mcg
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Conclusion

* As needed budesonide-formoterol was superior in controlling mild asthma symptoms
compared to as needed terbutaline but inferior to maintenance budesonide for
recorded weeks of well controlled asthma

* Budesonide-formoterol as needed has substantially lower corticosteroid use compared
to budesonide maintenance therapy




Stepwise Approach 12 Years
Old to Adolescents

* Step three

* Low dose daily ICS-formoterol

* May add LTRA

* May increase to medium dose ICS
e Step four

* Medium or high dose daily ICS-formoterol

* May consider adding LAMA and/or LTRA

* Insufficient evidence for ICS-LAMA over ICS-formoterol
e Step five

e Same as 6-11 years old




Starting Treatment

Symptoms less than twice a month = step one

Symptoms more than twice a month= step two

Symptoms most days or waking at night once a week = step three

Daily symptoms, waking at night more than weekly, and low lung function = step four




ACUTE ASTHMA
EXACERBATION EMERGENCY
MANAGEMENT




Severe Exacerbation Management 5 Years Old

or Younger

Symptoms
Altered consciousness
Oximetry on presentation (Sa02)
Speech

Pulse Rate

Respiratory Rate
Central Cyanosis

Wheeze Intensity

Mild
No
>95%
Sentences

<100 beats/min

<40/min
Absent

Variable

Severe
Agitated, Confused or drowsy
<92%
Words
>180 beats/min (0-3 yrs)

>150 beats/min (4-5 yrs)
>40/min

Likely to be Present
Chest may be quiet




Severe Exacerbation Management 5 Years Old

or Younger

* Oxygen
* Short Acting Beta Agonist

» 2-6 puffs albuterol (2.5 mg nebulizer) every 20 min for 1 hour
» Additional 2-3 puffs per hour if needed (admit if >10 puffs in 3-4 hours)
» Steroids (systemic)
* Oral Prednisolone
* 1-2 mg/kg (max 20 mg <2 yrs, 30 mg 2-5 yrs)
* IV methylprednisolone
* 1 mg/kg every 6 hours on day 1

e 3-5day course no taper needed




Severe Exacerbation Management 5 Years Old
or Younger

* |pratropium bromide

e 250 mcg nebulized every 20 min for 1 hour

* Magnesium Sulfate

* Not well studied for ages <5 years

* If over 2 years old may consider nebulized 150 mg every 20 min as adjunct medication
with other 1st hour medications

or

 Single dose of IV mag sulfate 40-50 mg/kg (max 2 g) as a 20-60 min infusion




Severe Exacerbation Management 5 Years Old
or Younger

* Inhaled Corticosteroid
e Continue previous regiment if applicable

* If no previous prescription can start twice recommended daily low dose
(varies per age and ICS used) for a few months

* Beta-2 agonists (if unable to use inhalation SABA)

 Terbutaline 2 mcg/kg over 5 min followed by 5mcg/kg/hour




Severe Exacerbation Management 6 Years Old
and Up

Symptoms Mild Severe
Altered consciousness No Agitated, Confused or drowsy
Oximetry on presentation (Sa02) >90% <90%
Speech Sentences Words
Pulse Rate 100-120 beats/min >120 beats/min

Respiratory Rate <30/min >30/min
PEF >50% predicted or best <50% predicted or best




Severe Exacerbation Management 6 Years Old
and Up

* Oxygen

Short Acting Beta Agonist

e Systemic corticosteroids

» 1-2 mg/kg oral prednisolone (or equivalent) up to 40 mg daily for 3-5
days

Inhaled Corticosteroids

* High dose ICS may prevent admission




Severe Exacerbation Management 6 years Old
and Up

* |pratropium
* May be considered if little effect from initial SABA therapy
* No benefit post admission

* Magnesium
* Can be considered for those who fail initial treatment

* Possible benefit in children that fail to reach 60% of predicted FEV1 after 1 hour of

treatment

e 25-75 mg/kg (max 2 grams) infused over 20 min




Severe Exacerbation Management 6 years Old
and Up

* Not Recommended
* Aminophylline and theophylline
* Leukotriene receptor antagonists
* Antibiotics

e Sedatives




Assessment Questions

An MD has just finished assessing a 9 year old patient for uncontrolled asthma. The patient is
currently on a daily low dose ICS inhaler. The MD would like your recommendation for
escalating their asthma management. Which of the following would be an appropriate
stepwise increase?

A. Initiate Medium dose ICS-LABA
B. Refer to specialist
C. Initiate low dose ICS-formoterol

D. Increase to medium dose ICS
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Assessment Questions

You are the pharmacist on duty when you get a call from an MD in the ER. They would like to
start magnesium as initial treatment for a 7 year old patient with a severe asthma
exacerbation and asked for your recommendation in dosing. Which of the following is correct?

A. 25-75 mg/kg up to 2 grams infused over 20 min
B. IV magnesium is not initial therapy
C. 2gram bolus only

D. 1 gram bolus followed by 25 mg/kg infused over 20 min
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Assessment Questions

Which of the following medications has a black box warning for suicidality which should be
considered before initiating?

A. Symbicort
B. Singulair
C. Magnesium

D. None of the above
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Assessment Questions

What is the brand name of Budesonide-formoterol?

A. Singulair
B. Trellegy
C. Symbicort

D. Proair
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Assessment Questions

What is the beyond use date for Symbicort once it is open?

A. 1 month
B. 2 months
C. 3 months

D. Until it is empty
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Assessment Questions

Which of the following drug classes are used in the treatment of pediatric asthma

A. ICS
B. ICS-LABA
C. LTRA

D. All of the above
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