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Definition and terminology

A flare-up or exacerbation is an acute or sub-acute worsening

of symptoms and lung function compared with the patient’s
usual status

Terminology
‘Flare-up’ is the preferred term for discussion with patients
‘Exacerbation’ is a difficult term for patients
‘Attack’ has highly variable meanings for patients and clinicians
‘Episode’ does not convey clinical urgency

Consider management of worsening asthma as a continuum

Self-management with a written asthma action plan
Management in primary care

Management in the emergency department and hospital
Follow-up after any exacerbation

GINA 2017 © Global Initiative for Asthma




Written asthma action plans

All patients should have a written asthma action plan

The aim is to show the patient how to recognize and respond to
worsening asthma

It should be individualized for the patient’s medications, level of
asthma control and health literacy

Based on symptoms and/or PEF (children: only symptoms)

The action plan should include:
The patient’s usual asthma medications
When/how to increase reliever and controller or start OCS
How to access medical care if symptoms fail to respond
Why?
When combined with self-monitoring and regular medical review,

action plans are highly effective in reducing asthma mortality and
morbidity

GINA 2017 © Global Initiative for Asthma



Written asthma action plans

Effective asthma self-management education requires: /

+ Self-monitoring of symptoms and/or lung function v

» Written asthma action plan

* Regular medical review ,
i
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EARLY OR MILD LATE OR SEVERE

All patients /////////;/?
Increase reliever / /

Early increase in
controller as below

Review response

GINA 2017, Box 4-2 (1/2) © Global Initiative for Asthma



What to do?



What to do?



Rationale for change in recommendation about
controller therapy in asthma action plans

For the last 10 years, most guidelines recommended treating
worsening asthma with SABA alone until OCS were needed, but ...

Most exacerbations are characterised by increased inflammation
Most evidence for self-management involved doubling ICS dose

Outcomes were consistently better if the action plan prescribed both
increased ICS, and OCS

Lack of generalisability of placebo-controlled RCTs of doubling ICS
Participants were required to be highly adherent

Study inhalers were not started, on average, until symptoms and airflow
limitation had been worsening for 4-5 days.

Severe exacerbations are reduced by short-term treatment with
Quadrupled dose of ICS
Quadrupled dose of budesonide/formoterol
Early small increase in ICS/formoterol (maintenance & reliever regimen)
Adherence by community patients is poor
Patients commonly take only 25-35% of prescribed controller dose
Patients often delay seeking care for fear of being given OCS

GINA 2017 © Global Initiative for Asthma




GINA 2021 recommends that asthma in adults and adolescents should
not be treated solely with short-acting b2-agonist (SABA), because of
the risks of SABA-only treatment and SABA overuse, and evidence for
benefit of inhaled corticosteroids (ICS).

Large trials show that as-needed combination ICS,formoterol reduces
severe exacerbations by more than 60% in mild asthma compared with
SABA alone.

© Global Initiative for Asthma




Key changes in GINA 2021 include division of the
treatment figure for adults and adolescents into two tracks.

Track 1 (preferred) has low-dose ICS-formoterol as
the reliever at all steps: as needed only in Steps 1-2
(mild asthma), and with daily maintenance ICS-
formoterol (maintenance-and-reliever therapy,
“‘MART”) in Steps 3-5.

Track 2 (alternative) has as-needed SABA across all
steps, plus regular ICS (Step 2) or ICS-long-acting b2-
agonist (Steps 3-5).

© Global Initiative for Asthma




Recommendation against SABA-Only Treatment:

Since 2019, GINA has recommended against SABA-only
treatment of asthma in adults and adolescents after
consideration of its risks and the evidence for a safer
alternative.

Instead, to reduce the risk of serious exacerbations and
control symptoms, all adults and adolescents with asthma
should receive ICS-containing treatment, either regularly
or, in mild asthma, as needed to relieve symptoms.

ICS is now also recommended for all children 6-11 years
with asthma, either regularly or, in mild asthma, whenever
SABA is taken for symptom relief.

© Global Initiative for Asthma



Regular use of SABA, even 2-4 times per day for 1-2
weeks, is associated with:

b2- receptor downregulation

loss of bronchodilator response,
iIncreased airway hyperresponsiveness
Increased airway inflammation.

Importantly, from a cognitive and behavioral perspective,
starting treatment with SABA alone trains the patient to
regard it as their main asthma treatment, increasing the
challenges for adherence with any subsequent advice to
take ICS every day even when asymptomatic.

© Global Initiative for Asthma



Massachusetts Asthma Action Plan

Name: Date: The colors of a traffic light will help
yvou use your asthma medicine.
Birth Date: Doctor/Nurse Name: Doctor/Nurse Phone #:
GREEN means Go Zone!
Patient Goal: Parent/Guardian Name & Phone #: Use controller medicine.

means Caution Zone!

Important! Avoid things that make your asthma worse: Add quick-relief medicine

RED means Danger Zone!
Get help from a doctor.

GO — You’'’re doing well! Use these daily controller medicines

Personal Best Peak Flow:

You have all of these: pe-?rkorf*lzow MEDICINE/ROUTE HOW MUCH HOW OFTEN/WHEN
= Breathing is good

* No cough or wheeze _

* Sleep through the night to

« Can go to school and play

You have any of these:

* First signs of a cold
Cough

= Mild wheeze

Tight chest

Coughing, wheezing or
trouble breathing at night

CALL YOUR DOCTOR/NURSE:

Take these medicines and call your doctor now.

DANGER — Get Help!

Your asthma is getting
worse fast:

Peak flow

MEDICINE/ROUTE HOW MUCH HOW OFTEN/WHEN
from

Medicine is not helping
Breathing is hard and fast
Nose opens wide

Ribs show

Can't talk well

LN I I )

to

L]

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 and bring this form with you. DO NOT WAIT.

Make an appointment with your doctor/nurse within two days of an ER visit or hospitalization.
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Home Management of asthma exacerbation

Assess Severity

- Patients at high risk for a fatal attack require immediate medical
attention after initial treatment.

- Symptoms and signs suggestive of a more serious exacerbation such as marked breathlessness,
inability to speak more than short phrases, use of accessory muscles, or drowsiness should
result in initial treatment while immediately consulting with a clinician.
Mmemmwmmmmambﬂmw
and further steps as listed below.

= If available, measure PEF Values of 50%-79% predicted or personal best indicate the need for
quick-relief mediation. Depending on the response to treatment, contact with a clinician may also
be indicated. Values below S09% indicate the need for immediate medical care.

Initial Treatment

= Inhaled SABA: up to two treatments 20 minutes apart of 2-6 puffs
by MDI or nebulizer treatments.

= Note: Medication delivery is highly variable. Children and
individuals who have exacerbations of lesser severity may need
fewer puffs than suggested above.

L i +

i o = =
Good Response | Incomplete Response 4 Poor Response
No wheezing or dyspnea Persistent wheezing and Marked wheezing and
(assess tachypnea in young dyspnea (tachypnea). dyspnea.
children). PEF 50%-79% predicted or PEF <50% predicted or
PEF =809 predicted or personal best. personal best.
personal best. - Add oral systemic - Add oral systemic
= Contact clinician for corticosteroid. corticosteroid.




Home Management of asthma exacerbation

Initial Treatment
= Inhaled SABA: up to two treatments 20 minutes apart of 2-6 puffs
by MDI or nebulizer treatments.

fewer puffs than suggested
rGoodmsponse 1 ( Incomplete Response 2 £ Poor Response 1
No wheezing or dyspnea Persistent wheezing and Marked wheezing and
(assess tachypnea in young dyspnea (tachypnea).
- PEF 50%-79% predicted or PEF <50% predicted or
PEF =80% predicted or personal best. personal best.
personal best. - Add oral systemic = Add oral systemic
= Contact clinician for corticosteroid. corticosteroid.
instructions and - Continue inhaled SABA. * Repeat inhaled SABA
ﬁnhefrnamgemem. - Contact clinician urgently
= May continue inhaled (this day) for further - If distress is severe and
SABA every 3-4 hours for instruction. ive to initial
24-48 hours. treatment:
= Consider short course of —Call your doctor AND
oral systemic —PROCEED TO ED;
corticosteroids. —Consider calling 9-1-1
% S 9 » ( )-

Figure 56-1 Management of asthma exacerbations: Home treatment. ED, Emergency department; MDI, metered-dose inhaler; PEF, peak
expiratory flow; SABA, short-acting B;-agonist (quick-relief inhaler). (From National Asthma Education and Prevention Program. Expert panel report
3: guidelines for the diagnosis and management of asthma. Full report 2007. Washington D.C.: US Government Printing Office; 2007.)



After 12 hours at home with Quadrupled dose of MT spray still
have cough and dyspnea but at all feel better; so decide to go
to emergency unit.

What to do in primary care? What is attack staging?



Table 138-4 FO

e T
CACERBATION

SEVERITYIN T

SYMPTOMS

Breathlessness While walking While at rest (infant—softer, shorter | While at rest (infant—
cry, difficulty feeding) stops feeding)

Can lie down Prefers sitting Sits upright
Talks in Sentences Phrases Words
Alertness May be agitated Usually agitated Usually agitated Drowsy or confused
SIGNS
Respiratory rate’ Increased Increased Often >30 breaths/min
Use of accessory muscles; Usually not Commonly Usually Paradoxical thoracoabdominal
suprasternal retractions movement
Wheeze

Moderate; often only end-expiratory

Loud; throughout exhalation

Usually loud; throughout
inhalation and exhalation

Absence of wheeze

predicted or personal best)

<2 hr

Pulse rate (beats/min)* <100 100-120 >120 Bradycardia
Pulsus paradoxus Absent May be present Often present Absence suggests respiratory
<10 mm Hg 10-25 mm Hg >25 mm Hg (adult) muscle fatigue
20-40 mm Hg (child)
FUNCTIONAL ASSESSMENT
Peak expiratory flow (value >70% Approx. 40-69% or response lasts <40% <25%"%

Pao; (breathing air)
and/or

Normal (test not usually necessary)

=60 mm Hg (test not usually
necessary)

<60 mm Hg; possible
cCyanosis

Pco,

<42 mm Hg (test not usually
necessary)

<42 mm Hg (test not usually
necessary)

=242 mm Hg; possible
respiratory failure

Sao, (breathing air) at sea level

>95% (test not usually necessary)

90-95% (test not usually necessary)

<90%

Hypercapnia (hypoventilation) develops more readily in young children than in adults and adolescents

*Notes:

* The presence of several parameters, but not necessarily all, indicates the general classification of the exacerbation.

. Mwammmmmmm.mhlnnmmm“mm.M.Msemmtyasmmlguldes.

. 'n\eemohmmlcmpactofasﬂmasynmomsonmmwmwsvmunmuﬂbemmmmwwwaﬂactmmmmmtolbww.
"Normal breathing rates in awake children by age: <2 mo, <60 breaths/min; 2-12 mo, <50 breaths/min; 1-5 yr, <40 breaths/min; 6-8 yr, <30 breaths/min.
‘Normal pulse rates in chiddren by age: 2-12 mo, <160 beats/min; 1-2 yr, <120 beats/min; 2-8 yr, <110 beats/min.
Peak expiratory flow testing may not be needed in very severe attacks.
Moamoatmmem—a.ammms:mumﬁwmmmmdmnmmmm.o74051.seumm.2w7.u.s.oepmmmmmmnumm
Services; National Insmutesdﬂedm,Naﬂonsman.um.andBlnodhstl'nna;WMWWWMM.MUMh.w/Wmm.m.




Managing exacerbations in primary care

PRIMARY CARE Patient presents with acute or sub-acute asthma exacerbation

Is it asthma?
ASSESS the PATIENT Risk factors for asthma-related death?

Severity of exacerbation?

MILD or MODERATE
Talks in phrases, prefers
sitting to lying, not agitated
Respiratory rate increased
Accessory muscles not used
Pulse rate 100-120 bpm

SEVERE

Talks in words, sits hunched
forwards, agitated Drowsy, confused
Respiratory rate >30/min or silent chest
Accessory muscles in use o /
Pulse rate >120 bpm

02 saturation (on air) <90%
PEF =50% predicted or best

LIFE-THREATENING

(ORCRNNSNE

02 saturation (on air) 90-95%
PEF >50% predicted or best

START TREATMENT 2
SABA 4-10 puffs by pMDI + spacer, TRANSFER TO ACUTE 2
repeat every 20 minutes for 1 hour CARE FACILITY é
Prednisolone: adults 1 mg/kg, max. / i poi ﬁ
50 mg, children 1-2 mg/kg, max. 40 mg While waiting: give inhaled j

SABA and ipratropium bromide,

Controlled oxygen (if available): target

/ : ) 0,, systemic corticosteroid
saturation 93-95% (children: 94-98%) /
CONTINUE TREATMENT with SABA as needed
ASSESS RESPONSE AT 1 HOUR (or earlier)

1
IMPRvOVING

ASSESS FOR DISCHARGE ARRANGE at DISCHARGE
Symptoms improved, not needing SABA Reliever: continue as needed

PEF improving, and >60-80% of personal Controller: start, or step up. Check inhaler
best or predicted technique, adherence

Oxygen saturation >94% room air Prednisolone: continue, usually for 5-7 days
(3-5 days for children)

Follow up: within 2—7 days

Resources at home adequate

FOLLOW UP
Reliever: reduce to as-needed

Controller: continue higher dose for short term (1-2 weeks) or long term (3 months), depending
on background to exacerbation

Risk factors: check and correct modifiable risk factors that may have contributed to exacerbation,
including inhaler technique and adherence

Action plan: Is it understood? Was it used appropriately? Does it need modification?




PRIMARY CARE Patient presents with acute or sub-acute asthma exacerbation

: Isitasthma?
ASSESS the PATIENT Risk factors for asthma-related death?

Severity of exacerbation?

LIFE-THREATENING

Drowsy, confused
or silent chest

NNRNNNNNNNNN R

|

TRANSFER TO ACUTE
CARE FACILITY /
While waiting: give inhaled SABA

and ipratropium bromide, O,,
systemic corticosteroid

/
}"
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PRIMARY CARE Patient presents with acute or sub-acute asthma exacerbation

: Isitasthma?
ASSESS the PATIENT Risk factors for asthma-related death?

Severity of exacerbation?

MILD or MODERATE SEVERE

Talks in phrases, prefers Talks in words, sits hunched LIFE-THREATENING
sitting to lying, not agitated forwards, agitated Drowsy, confused

SNNNNNN NN NN S

Respiratory rate increased Respiratory rate >30/min or silent chest

SN

Accessory muscles not used Accessory muscles in use
Pulse rate 100-120 bpm Pulse rate >120 bpm

O, saturation (on air) 90-95% O, saturation (on air) <90%
PEF >50% predicted or best PEF <50% predicted or best

N

TRANSFER TO ACUTE
CARE FACILITY
While waiting: give inhaled SABA

and ipratropium bromide, O,,
systemic corticosteroid

7 7
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PRIMARY CARE Patient presents with acute or sub-acute asthma exacerbation

: Isitasthma?
ASSESS the PATIENT Risk factors for asthma-related death?

Severity of exacerbation?

MILD or MODERATE SEVERE

A
Talks in phrases, prefers Talks in words, sits hunched LIFE-THREATENING %
sitting to lying, not agitated forwards, agitated Drowsy, confused ;
Respiratory rate increased Respiratory rate >30/min or silent chest é
Accessory muscles not used Accessory muscles in use : '}
Pulse rate 100-120 bpm Pulse rate >120 bpm B
O, saturation (on air) 90-95% O, saturation (on air) <90%
PEF >50% predicted or best PEF <50% predicted or best
START TREATMENT
SABA 4-10 puffs by pMDI + spacer, TRANSFER
repeat every 20 minutes for 1 hour CARE FACILITY
Prednisolone: adults 1 mg/kg, max. While waiting: give inhaled SABA
50 mg, children 1-2 mg/kg, max. 40 mg and ipratropium bromide, O,,
Controlled oxygen (if available): target systemic corticosteroid

saturation 93-95% (children: 94-98%) // ;

GINA 2017, Box 4-3 (4/7) © Global Initiative for Asthma



START TREATMENT

SABA 4-10 puffs by pMDI + spacer, TRANSFER TO ACUTE

repeat every 20 minutes for 1 hour CARE FACILITY [
Prednisolone: adults 1 mg/kg, max. While waiting: give inhaled SABA RTTT
50 mg, children 1-2 mg/kg, max. 40 mg and ipratropium bromide, 0,,

Controlled oxygen (if available): target systemic corticosteroid

saturation 93—95% (children: 94-98%) y /

e _‘-“‘d‘ll/

\/

CONTINUE TREATMENT with SABA as needed
ASSESS RESPONSE AT 1 HOUR (or earlier)

1
IMPROVING

v
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START TREATMENT

SABA 4-10 puffs by pMDI + spacer, TRANSFER TO ACUTE
repeat every 20 minutes for 1 hour CARE FACILITY [
Prednisolone: adults 1 mg/kg, max. While waiting: give inhaled SABA AsTEMS

50 mg, children 1-2 mg/kg, max. 40 mg and ipratropium bromide, 0,,

Controlled oxygen (if available): target systemic corticosteroid ,
saturation 93—95% (children: 94-98%) y /
j/ e _‘-“‘d‘ll/

\/

CONTINUE TREATMENT with SABA as needed
ASSESS RESPONSE AT 1 HOUR (or earlier)

1
IMPROVING

A/

ASSESS FOR DISCHARGE ARRANGE at DISCHARGE
Symptoms improved, not needing SABA Reliever: continue as needed

PEF improving, and >60-80% of personal Controller: start, or step up. Check inhaler technique,
best or predicted adherence

Oxygen saturation >94% room air Prednisolone: continue, usually for 5-7 days
(3-5 days for children)

Follow up: within 2—7 days

Resources at home adequate
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START TREATMENT

SABA 4-10 puffs by pMDI + spacer, TRANSFER TO ACUTE ;
repeat every 20 minutes for 1 hour CARE FACILITY 2
Prednisolone: adults 1 mg/kg, max. While waiting: give inhaled SABA%
50 mg, children 1-2 mg/kg, max. 40 mg and ipratropium bromide, O,, ;
Controlled oxygen (if available): target systemic corticosteroid i
saturation 93—95% (children: 94-98%) , /’

DITIIIIIIIIIIIIIIIIFIFFETTFEETEET e M

CONTINUE TREATMENT with SABA as needed
ASSESS RESPONSE AT 1 HOUR (or earlier)

1
IMPROVING

A/

ASSESS FOR DISCHARGE ARRANGE at DISCHARGE

Symptoms improved, not needing SABA Reliever: continue as needed
PEF improving, and >60-80% of personal Controller: start, or step up. Check inhaler technique,
best or predicted adherence

Oxygen saturation >94% room air Prednisolone: continue, usually for 5-7 days
(3-5 days for children)

Follow up: within 2—7 days

Resources at home adequate

v

FOLLOW UP
Reliever: reduce to as-needed

Controller: continue higher dose for short term (1-2 weeks) or long term (3 months), depending
on background to exacerbation

Risk factors: check and correct modifiable risk factors that may have contributed to exacerbation,
including inhaler technique and adherence

Action plan: Is it understood? Was it used appropriately? Does it need modification?
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Managing exacerbations in acute care settings

INITIAL ASSESSMENT Are any of the following present?

GINA 201

A: airway B: breathing C: circulation Drowsiness, Confusion, Silent chest j

Y

Further TRIAGE BY CLINICAL STATUS
according to worst feature

Consult ICU, start SABA and O,,
and prepare patient for intubation

ddids

MILD or MODERATE

Talks in phrases

Prefers sitting to lying

Not agitated

Respiratory rate increased
Accessory muscles not used
Pulse rate 100-120 bpm

O, saturation (on air) 90-95%
PEF >50% predicted or best

Short-acting beta,-agonists
Consider ipratropium bromide
Controlled O, to maintain

saturation 93-95% (children 94-98%)
Oral corticosteroids

SEVERE

Talks in words
Sits hunched forwards
Agitated

Respiratory rate >30/min
Accessory muscles being used
Pulse rate >120 bpm

O, saturation (on air) < 90%
PEF <50% predicted or best

Short-acting beta,-agonists
Ipratropium bromide
Controlled O, to maintain

saturation 93—95% (children 94-98%)
Oral or IV corticosteroids
Consider IV magnesium
Consider high dose ICS

If continuing deterioration, treat as I

severe and re-aassess for ICU A l
...... -

ASSESS CLINICAL PROGRESS FREQUENTLY

MEASURE LUNG FUNCTION
in all patients one hour after initial treatment

\]

FEV1 or PEF 60-80% of predicted or
personal best and symptoms improved
MODERATE
Consider for discharge planning

Y

FEV1 or PEF <60% of predicted or
personal best,or lack of clinical response
SEVERE
Continue treatment as above
and reassess frequently

r Asthm



INITIAL ASSESSMENT

A: airway B: breathing C: circulation

Are any of the following present?

Drowsiness, Confusion, Silent chest

Further TRIAGE BY CLINICAL STATUS
according to worst feature

Consult ICU, start SABA and O,,
and prepare patient for intubation

PPPIIIY

MILD or MODERATE

Talks in phrases

Prefers sitting to lying

Not agitated

Respiratory rate increased
Accessory muscles not used

Pulse rate 100-120 bpm
O, saturation (on air) 90-95%
PEF >50% predicted or best

GINA 2017, Box 4-4 (2/4)

SEVERE

Talks in words

Sits hunched forwards
Agitated

Respiratory rate >30/min
Accessory muscles being used
Pulse rate >120 bpm

O, saturation (on air) < 90%
PEF <50% predicted or best

© Global Initiative for Asthma



MILD or MODERATE
Talks in phrases

Prefers sitting to lying

Not agitated

Respiratory rate increased
Accessory muscles not used
Pulse rate 100—-120 bpm

O, saturation (on air) 90-95%
PEF >50% predicted or best

Short-acting beta,-agonists
Consider ipratropium bromide

Controlled O, to maintain
saturation 93-95% (children 94-98%)

Oral corticosteroids

GINA 2017, Box 4-4 (3/4)

SEVERE

Talks in words

Sits hunched forwards
Agitated

Respiratory rate >30/min
Accessory muscles being used
Pulse rate >120 bpm

O, saturation (on air) < 90%
PEF <50% predicted or best

Short-acting beta,-agonists
Ipratropium bromide

Controlled O, to maintain
saturation 93-95% (children 94-98%)

Oral or IV corticosteroids
Consider IV magnesium
Consider high dose ICS

© Global Initiative for Asthma




Short-acting beta,-agonists
Consider ipratropium bromide

Controlled O, to maintain
saturation 93-95% (children 94-98%)

Oral corticosteroids

Short-acting beta,-agonists
Ipratropium bromide

Controlled O, to maintain
saturation 93-95% (children 94-98%)

Oral or IV corticosteroids
Consider IV magnesium
Consider high dose ICS

If continuing deterioration, treat as
severe and re-assess for ICU

ASSESS CLINICAL PROGRESS FREQUENTLY

MEASURE LUNG FUNCTION
in all patients one hour after initial treatment

\/ Y

FEV, or PEF <60% of predicted or
personal best,or lack of clinical response

SEVERE

Continue treatment as above
and reassess frequently

FEV, or PEF 60-80% of predicted or
personal best and symptoms improved

MODERATE
Consider for discharge planning

GINA 2017, Box 4-4 (4/4)
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Follow-up after an exacerbation Y\

Follow up all patients regularly after an exacerbation, until
symptoms and lung function return to normal

Patients are at increased risk during recovery from an exacerbation
The opportunity

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

At follow-up visit(s), check:
The patient’s understanding of the cause of the flare-up
Modifiable risk factors, e.g. smoking

Adherence with medications, and understanding of their purpose
Inhaler technique skills
Written asthma action plan

GINA 2017, Box 4-5 © Global Initiative for Asthma




Dosages of Drugs for Asthma Exacerbations

Dosages of Drugs for Asthma Exacerbations

Medications

DOSAGES

Children*

INHALED SHORT-ACTING B~AGONISTS

ALBUTEROL

Mebulizer solution
(0.63 mg/3 mL,
1.25 mg/3 mlL,
2.5 mg/3 mL,
5.0 mg/mlL)

MDI (90 ng/puff)

BITOLTEROL

Mebulizer solution
(2 mg/mL}

MDI (370 pg/puff)

0.15 ma/kg (minimum dose, 2.5 mg)
every 20 min for 3 doses, then
0.15-0.3 mg/kg up to 10 mg every

1-4 h as needed, or 0.5 mg’kg’h
by continuous nebulization

4-8 puffs every 20 min for 3 doses,
then every 1-4 h inhalation
maneuver as needed; use VHC;
add mask for children <4 yr

See albuterol dose; thought to be
half as potent as albuterol on mg
basis

See albutercl MDI dose

LEVALBUTEROL (R-ALBUTEROL)

Mebulizer solution
(0.63 mg/3 mL,

1.25 mg/0.5 mL,

1.25 mg/3 mL)
MDI (45 ng/puff)

0.075 ma/kg (minimum dose,

1.25 mg) every 20 min for 3
doses, then 0.075-0.15 mg/kg up
to 5 mg every 1-4 h as needed

See albuterol MDI dose

Adults

2.5-5 mg every 20 min
for 3 doses, then
2.5-10 mg every 1-4 h
as needed, or
10-15 mg/h

continuously
4-8 puffs every 20 min

up to 4 h, then every
1-4 h as needed

See albutercl| dose

See albutercl MDI dose

1.25-2.5 mg every
20 min for 3 doses,
then 1.25-5 mg every
1-4 h as needed

See albutercl MDI dose

Comments

Only selective fz-agonists are
recommended. For optimal
delivery, dilute aeroscls to minimum
of 3 mL at gas flow of 6-8 L/min.
Use large-volume nebulizers for
continuous administration; may mix
with ipratropium nebulizer solution

In mild-to-moderate exacerbations,
MDI plus VHC is as effective as
nebulized therapy with appropriate
administration technique and
coaching by trained personnel.

Has not been studied in severe
asthma exacerbations; do not mix
with other drugs

Has not been studied in severe
asthma exacerbations

Levalbuterol administered in one half
(mg) of the albuterol dose provides
comparable efficacy and safety; has
not been evaluated by continuous
nebulization




Dosages of Drugs for Asthma Exacerbations

SYSTEMIC (INJECTED) p~AGONSTS

Epinephrine 1:1000
(1 mg/mL)
Terbutaline (1 mg/mL)

ANTICHOLINERGICS

IPRATROPIUM BROMIDE

Mebulizer solution

0.25 mg/mL)

MDI (18 pg/puff)

0.01 mg/kg up to 0.3-0.5 mg every
20 min for 3 doses SQ

0.01 mg/kg every 20 min for 3 doses
50, then every 2-6 h as needed

0.25-0.5 mg every 20 min for 3
doses, then as needed

4-8 puffs every 20 min as needed up
to3dh

IPRATROPIUM WITH ALBUTEROL

Nebulizer solution
(each 3-mL wial
contains 0.5 mg
ipratropium bromide
and 2.5 mg albutercl)

MDI (each puff contains
18 png ipratropium
bromide and 90 pg
of albuteraol)

1.5 mL every 20 min for 3 doses,
then as needed

4-8 puffs every 20 min as needed up
to3h

0.3-0.5 mg every 20 min
for 3 doses SQ

0.25 mg every 20 min
for 3 doses SQ

0.5 mg every 20 min for

3 doses, then as
needed

8 puffs every 20 min as
needed upto 3 h

3 mL every 20 min for 3
doses, then as needed

8 puffs every 20 min as
needed upto 3 h

No proven advantage of systemic
therapy over aerosol

No proven advantage of systemic
therapy over aerosol

May mix in same nebulizer with
albuterol; should not be used as
first-line therapy; should be added
to SABA therapy for severe
exacerbations; addition of
ipratropium not shown to provide
further benefit after patient is
hospitalized

Should use with VHC and face mask
for children <4 yr; studies have
examined ipratropium bromide MDI
forupto 3 h

May be used for up to 3 h in initial
management of severe
exacerbations; addition of
ipratropium to albuterol not shown
to provide further benefit after
patient is hospitalized

Should use with VHC and face mask
for children <4 yr



Dosages of Drugs for Asthma Exacerbations—cont'd

DOSAGES
Medications Children*® Adults Comments
SYSTEMIC CORTICOSTEROIDS
Prednisone 1 ma/kg in 2 divided doses 40-80 mg/day in 1 or 2 For outpatient burst, use 40-60 mg
Methylprednisolone (maximum, 60 mg/day) until PEF is divided doses until in single dose or 2 divided doses
Prednisolone 10% of predicted or personal best PEF reaches 70% of for total of 5-10 days in adults
predicted or personal (children: 1-2 mg/kg/day maximum,
best 60 mg/day for 3-10 days)

From National Asthma Education and Prevention Program. Expert panel report 3: quidelings for the diagnosis and management of asthma. Full
report 2007. Washington D.C.: US Government Printing Office; 2007.

ED, Emergency department; [Cs, inhaled corticosteroids; MDI, metered-dose inhaler; PEF, peak expiratory flow; SABA, short-acting f-agonists;
VHC, valved holding chamber.
*Children €12 years of age.

'Dosages and comments apply to all three corticosteroids. There is no known advantage for higher doses of corticosteroids in severe asthma
exacerbations, nor is there any advantage for intravenous administration over oral therapy if gastrointestinal transit time or absorption is not
impaired. The total course of systemic corticosteroids for an asthma exacerbation requiring an ED visit or hospitalization may be 3 to 10 days.
For corticosteroid courses of less than 1 week, there is no need to taper the dose. For slightly longer courses (e.q., up to 10 days), there

probably is no need to taper, especially if patients are concurrently taking |Cs. The ICs can be started at any point in the treatment of an
asthma exacerbation.



Nebulizer pulmicort?




Magnesium Sulfate

This agent has immediate bronchodilator
effects

and mild anti inflammatory effects.

magnesium is safe and effective in patients
with severe exacerbations.

guidelines recommend consideration of
iINnfravenous MgSO4 in patients who have
ife-threatening exacerbations

and in those whose exacerbations remains

INn the severe category after 1 hour of

Infensive conventional therapy. /
=



The recommended dose of magnesium
sulfate is

2 gr given infravenously over 20 minutes in adults

And 25 to 100 mg/kg in children (total maximum dose
of 2 )




EMERGENCY DEPARTMENT-DISCHARGE PLAN

Name: was seen by Dr. on [

» Take your prescribed medications as directed — do not delay!

« Asthma attacks like this one can be prevented with a long-term treatment plan.

» Even when your feel well, you may need daily medicine to keep your asthma in good control and prevent atiacks.
» Visit your doctor or other healthcare provider as soon as you can to discuss how to control your asthma and to
develop your own acfion plan.

Your follow-up appointment with I5 on [ Tel:

YOUR MEDICINE FOR THIS ASTHMA ATTACK IS:

Medication Amount Doses per day, for # days

Prednisoneg/prednisclone ___ adayfor___ days

(oral corticosteroid) Take the entire prescription, even when you
start to feel better.

Inhaled albuterol ~ puffs every 4 to 6 hours if you have
symptoms, for _ days.

YOUR DAILY MEDICINE FOR LONG-TERM CONTROL AND PREVENTING ATTACKS IS:
Medication Amount Doses per day

Inhaled corticosteroid

YOUR QUICK-RELIEF MEDICINE WHEN YOU HAVE SYMPTOMS IS:
Medication Amount Number of doses per day

Inhaled albuterol




YOUR QUICK-RELIEF MEDICINE WHEN YOU HAVE SYMPTOMS IS:
Number of doses per day

Medication

Amount

Inhaled albuterol

ASK YOURSELF 2 T0 3 TIMES PER DAY, EVERY DAY, FOR AT LEAST 1 WEEK:

‘How good is my asthma compared to when | left the hospital ?

[ you feel much better: | If you feel better, but | [fyou feel about the If you feel worse:
» Take your daily long-term | still need your quick- | same: » Use your quick-relisf
control medicine. relief inhaler often;  Use your quick-relief inhaler,
+ Take your daily long- inhaler. + Take your daily long-term
term control medicing. | » Take your daily long-term | conrol medicine.
+ See your doctor as soon | control medicine. + Immediately go fo the
as possible. » Seayour doctor as soon | emergency depariment
as possible - don't delay. | or call &1-1.
YOUR ASTHMA IS UNDER CONTROL WHEN YOU:
(D) Canbeacivedaly | Q) Needfowerthand | (3) Are free of shortness | (4) Achieve an acceptable
and sleep through the | doses of quick-relief of breath, wheeze, and | "peak flow’ (discuss with
night. medicine in a week. cough. your healthcare provider).

Figure 56-3 Form for the emergency department's asthma discharge plan. (From Camargo CA Jr, Emond SD, Boulet L, et al. Emergency depart-
ment asthma discharge plan. Developed at "Asthma education in the adult emergency department: a multidisciplinary consensus conference,”

New York Academy of Medicine, New York, April 1-5, 2001. Boston: Massachusetts General Hospital; 2001
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Other changes in GINA 2021
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AsTn
Acute asthma
References to ‘high flow oxygen’ have been corrected to ‘high concentration oxygen’
Role of trained lay health workers in asthma education has been emphasized

Improved outcomes compared with usual care including increased symptom-free
days, reduced healthcare utilization, improved adherence, inhaler technique,
symptom control and quality of life

Factors contributing to development of asthma

Obesity may be a risk factor for developing asthma (Deng et al, Pediatr Obes 2019),
but not vice versa (Xu et al, Int J Epidemiol 2019)

13% of global asthma incidence in children may be attributable to traffic-related air
pollution (Achakulwisut et al, Lancet Plan Health 2019)

© Global Initiative for Asthma, www.ginasthma.org



COVID-19 and asthma

ASpynd

Advise patients with asthma to continue taking their prescribed asthma medications,
particularly inhaled corticosteroids (ICS), and oral corticosteroids (OCS) if prescribed

Asthma medications should be continued as usual. Stopping ICS often leads to potentially dangerous
worsening of asthma

For patients with severe asthma: continue biologic therapy, and do not suddenly stop OCS if prescribed
Make sure that all patients have a written asthma action plan with instructions about:
Increasing controller and reliever medication when asthma worsens

Taking a short course of OCS for severe asthma exacerbations
When to seek medical help

Avoid nebulizers where possible

Nebulizers increase the risk of disseminating virus to other patients AND to health care professionals

Pressurized metered dose inhaler via a spacer is the preferred treatment during severe exacerbations,
with a mouthpiece or tightly fitting face mask if required

© Global Initiative for Asthma, www.ginasthma.org
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Adverse effects with montelukast

GL00
uod

ASTENS
FDA boxed warning in March 2020 about risk of serious neuropsychiatric events,
including suicidality, with montelukast
Includes suicidality in adults and adolescents
Nightmares and behavioral problems in children

Before prescribing montelukast, health professionals should consider its benefits and
risks, and patients should be counselled about the risk of neuropsychiatric events

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

use for allergic rhinitis

Risks may include suicidal thoughts or actions

© Global Initiative for Asthma, www.ginasthma.org



Thank you for your patience




