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ABSTRACT
A ial astt

thma asthma) is by chronic airway reversible airway
narrowing, and airway hyperresponsiveness. Long-standing asthma induces airway remodeling to cause an in-
tractable asthma. The number of patients with asthma has increased, while the number of patients who die
from asthma has decreased (1.7 per 100,000 patients in 2009). The aim of asthma treatment is to enable pa-
tients with asthma to lead a healthy life without any symptoms. A partnership between physicians and patients
Is indispensable for appropriate treatment. Long-term management with agents and elimination of causes and
risk factors are fundamental to asthma treatment. Four steps in pharmacotherapy differentiate mild o intensive

; each step includes an dally dose of an Inhaled corticosteroid (ICS), varying from low to M| S R YT
May 2008 high doses. Long-acting P2 agonists (LABA) leukolriene receptor antagonists, and theophyliine sustained- -
Revised J; release are drugs, while anti-IgE antibody therapy is a new choice Glasboborthor)

for the most severe and persistent aslnma Inhaled B2 agonists, aminophyiline, corticosteroids, adrenaline, oxy-
gen therapy, efc., are used as needed against acute exacerbations. Allergic rhinitis, chronic obstructive pulmo-
nary disease (COPD), aspirin induced asthma, pregnancy, and cough variant asthma are also important factors
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Terminology

Ao, HA Uy

Exacerbation
— commonly used in scientific and clinical literature

Acute severe asthma
— hospital-based studies

Flare-up

— Simpler, and conveys the sense that asthma is present
even when symptoms are absent

Attack
— Various meaning, not perceived gradual worsening

Episode
— In pediatrics



Definition of “Exacerbation”

 Episodes characterized by a progressive
increase in symptoms of shortness of
breath, cough, wheezing or chest
tightness and progressive decrease in
lung function.

* /e they represent a change from the
patient’s usual status that is sufficient to
require a change in treatment.

2014 GINA



Exacerbation

* GINA (2010)

— "acute exacerbations” (asthma attacks or
acute asthma)

— "episodes of progressive increase in
shortness of breath, cough, wheezing, or
chest tightness, or some combination of
these symptoms, accompanied by decreases
in expiratory airflow that can be quantified
by measurement of lung function”



"Exacerbation” appeared in other
guidelines

* NAEPP EPR-3 (2007)

— asthma exacerbations are acute or subacute
episodes of progressively worsening
shortness of breath, cough, wheezing, and
chest tightness—or some combination of
these symptoms”. Exacerbations are
characterized by decreases in expiratory
airflow that can be documented and
quantified by simple measurement of lung
function (spirometry or PEF)

J Allergy Clin Immunol. 2012 March ; 129(3 Suppl): S34-548



"Exacerbation” appeared in other
guidelines

 ATS/ERS statement (2009)

— events characterized by a change from the patient’s
previous status

» Severity

— Severe

« Use of systemic steroids

A hospitalization or emergency department
— Moderate

* Deterioration in symptoms

* Deterioration in lung function

* Increased use of short-acting B-agonist (SABA)
bronchodilator

J Allergy Clin Immunol. 2012 March ; 129(3 Suppl): S34-548



NIH-organized workshop

 Exacerbation

— a worsening of asthma requiring the use of
systemic corticosteroids (or for patients on a
stable maintenance dose, an increase in the
use of systemic corticosteroids) to prevent a
serious outcome

e cf not well controlled asthma/uncontrolled
asthma

— measures of chronic disease activity

Allergy Clin Immunol. 2012 March ; 129(3 Suppl): S34-548



Virus triggering positive feedback loop

Th2 cytokines
e, 3 > defective IFN response to virus

hil ﬁ%}

(unknown source) ,

S Sha ot staediion Nature Medigine-20H2:d 8:726-735




RISK FACTORS FOR EXACERBATION



Box 2-2. GINA assessment of asthma control in adults, adolescents and children 6-11 years

A. Asthma symptom control Level of asthma symptom control

Well Partly Uncontrolled

In the past 4 weeks, has the patient had:
P ’ P controlled controlled

« Any night waking due to asthma? Yes[ No[d None 1-2 34

« Daytime asthma symptoms more than twice/week? YesO NoO l
of these of these of these

¢ Reliever needed for symntoms* mare than twice/week? Yes[ Noll

Potentially modifiable independent risk factors for flare-ups (exacerbations)
e Uncontrolled asthma symptoms®®
e EXxcessive SABA use (>1 x 200-dose canister/month
« Inadequate ICS: not prescribed ICS; poor adherence:” incorrect inhaler technique”
e Low FEV,, especially if <60% predicted "
e Maijor psychological or socioeconomic problems”
e Exposures: smoking;” allergen exposure if sensitized"
« Comorbidities: obesity;” rhinosinusitis:® confirmed food allergy’’
e Sputum or blood eosinophilia”™"™
e Pregnancy”

)EB

Other major independent risk factors for flare-ups (exacerbations)
« Everintubated or in intensive care unit for asthma®’
e >1 severe exacerbation in last 12 months®

FEV4: forced expiratory volume in 1 second; ICS: inhaled corticosteroid; OCS: oral corticosteroid; P450 inhibitors: cytochrome P450 inhibitors such as
ritonavir, ketoconazole, itraconazole; SABA: short-acting betaz-agonist.

*Excludes reliever taken before exercise. For children 6-11 years, also refer to Box 2-3. See Box 3-8, p38 for specific risk reduction strategies.

This consensus-based GINA control classification corresponds to that in GINA 2010-2012, except that lung function now appears only in the ‘future risk’
assessment. ‘Current clinical control’ has been renamed ‘symptom control’, to emphasize that these measures are not sufficient for assessment of
disease control = future risk assessment for adverse outcomes is also needed. ‘Independent’ risk factors are those that are significant after adjustment
for the level of symptom control. Poor symptom control and exacerbation risk should not be simply combined numerically, as they may have different
causes and may need different freatment strategies.



Risk factors for flare-up
(exacerbation)

Potentially modifiable independent Other major independent risk
risk factors factors

Uncontrolled asthma symptoms Ever intubated or ICU for asthma
Excessive SABA use (> 1x200-dose >1 severe exacerbation in last 12
canister/month) months

Inadequate ICS

-Not prescribed ICS

-Poor adherence

-Incorrect inhaler technique

Low FEV1, especially if <60% predicted

Major psychological or socioeconomic
problems

Exposures: smoking, sensitized allergen

Comorbidities: obesity, rhnosinusitis,
confirmed food allergy

Sputum or blood eosinophilia

Pregnancy
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Other demographic and
environmental factors for AEBA

Pediatric age >

Female >

Ethnicity

— SES

— Lower adherence

— Disparities in the quality of healthcare
Earlier age of onset

Longer illness duration

Genetic predisposition

— CH/I3LT (chitinase 3-like 1, YKL-40)
— ADRB2

— FCER2

— CRTAM

— ORMDL3/GSDMB

— /L4RA

Curr Opin Allergy Clin Immunol 2013, 13:225-236



« Changes of symptoms

— More sensitive measure of the onset of an
exacerbation

« Quantification of lung function

— More reliable indicators of severity in acute
setting than symptoms
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Is it asthma?
ASSESS the PATIENT Risk factors for asthma-related death? (Box 4-1)
Severity of exacerbation?
s : Y
/" MILD or MODERATE ~ \ [ SEVERE ) N

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%

LIFE-THREATENING

Drowsy, confused
or silent chest

Talks in words, sits hunched
forwards, agitated

Respiratory rate >30/min

Accessory muscles in use \

Pulse rate >120 bpm
O, saturation (on air) <90%

\PEF >50% predicted or best/ QEF <50% predicted or best/ URGENT
%
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MANAGEMENT OF ASTHMA EXACERBATION

1. SELF MANAGEMENT WITH ACTION PLAN - X} i s X|&
2. IN PRIMARY CARE
3. IN EMERGENCY DEPARTMENT
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In primary care

( PRIMARY CARE

Patient presents with acute or sub-acute asthma exacerbation

Xt

Y

ASSESS the PATIENT

Is it asthma?

Risk factors for asthma-related death? (Box 4-1)

Severity of exacerbation?

4

’/’MILD or MODERATE

Talks in phrases, prefers
sitting to lying, not agitated

N

Respiratory rate increased

Accessory muscles not used
Pulse rate 100-120 bpm

O, saturation (on air) 90-95%

v

N\

(/— SEVERE

Talks in words, sits hunched
forwards, agitated

Respiratory rate >30/min

Accessory muscles in use
Fulse rate =120 bpm

-

LIFE-THREATENING

Drowsy, confused
or silent chest

%

0, saturation (on air) <90%

l.\_F'EF >50% predicted or best _/,J

i

\\PEF =50% predicted or best /J




/ Mild to Moderate ™ / Severe \

SABA 4—10 puffs by pMDI + spacer,
repeat every 20 minutes for 1 hour

Prednisolone: adults 1 mg/kg, max. ——— WORSENING ——»
a0 mg, children 1-2 mg/kg, max. 40 mg

Controlled oxygen (if available): target
\s-alurahnn 93-95% (children: 94-98%) __/J

¥

CONTINUE TREATMENT with SABA as needed } WORSENING J

TRANSFER TO ACUTE
CARE FACILITY

While waiting: give SABA,
O, systemic corticosteroid

g

ASSESS RESPONSE AT 1 HOUR (or earlier)

|
IMPROVING

GSEESE FOR DISCHARGE - ARRANGE at DISCHARGE _\'1
Symptoms improved, not needing SABA . Reliever: continue as needed
PEF improving, and =60-80% of personal . Controller: start (Box 3-4), or step up (Box 4-2).
best or predicted ¢ Check inhaler technigue, adherence
Oxygen saturation =34 % room air ~ Prednisolone: continue, usually for 5—7 days
Resources at home adequate (3-5 days for children)
k\ . Follow up: within 2-7 days ‘/
'/r FOLLOW UP _\"

Reliever: reduce o as-needed

Controller: coninue 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 technigue and adherence (Box 2-Z, Box 3-8)

\_Acﬂan plan: Is it understood? Was it used appropriately? Does it need modification? _/)




Initial management of AE

At primary Care « AtER
— SABA — oxygen Tx.
* 4-10puff g 20min for Thr * 93-95%
— SABA

Controlled oxygen therapy
.« 93-95%

Systemic corticosteroids
« 1mg/kg/day, ~50mg/d
« 5-7days

Controllers

 advice about increasing the dose for
the next 2-4 weeks

Antibiotics
 Not recommended

* pMDI + spacer
« Continuous > intermittent

Systemic corticosteroids
« 1mg/kg/day, ~50mg/dx5-7days
— Failed initial SABA
— AE while taking OCS
— Hx of AE requiring OCS

ICS

. (H)i Sh dose of ICS in pts not receiving

Others

lpratropium
Theophylline
Mg

LTRA
ICS/LABA
Antibiotics
NIV
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SABA

Holding Chamber

Nehuliser

Risk Ratio

Risk Ratio

Rap|( Study or Subgroup Events Total BEvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Adults
- Colacone 18593 1 40 1] 40 1.68% 3.00[0.13, 71.81] ’
Chuper 2008 1 29 2 24 G.1% 0.50[0.04, 5.21]
Idris 1993 1 14 1 20 26% 1.33[0.09, 19.64]
Raimondi 1897 1] ] 1] 4 Mot estimahble
Fao 2002 ] 28 1 ki 4 6% 0.33[0.01,7.81] 4
Fodrigo 1993 A 44 4 48 12.3% 1.22 [0.34, 4.24] =
—_ K( Fodriguez 194949 14 36 17 33 Ad0% 0.75[0.44, 1.28] ——
Turner 1924 4 27 A 26 155% 0.77 [0.23, 2.56] =
Wivek 2003 A Ga 1 a4 3.4% 3497 [0.48, 32.98] +
Subtotal (95% CI) 298 284 100.0% 0.94 [0.61, 1.43] .
Total events M Kl
Heterogeneity: Chif= 3959, df=7 (P =0.78); F=0%
Test for overall effect £=0.29(FP=0.77)
1.1.2 Children
. Chong-Meto 20045 0 20 1] 10 Mot estimahble
De||V Chou 1995 4 71 A a1 11.4% 0.81 [0.25, 3.27] =
Cirekwatanachai 2008 1 Ga 2 TT 4 6% 0.487 [0.04, 6.11]
- p| Jamalhi 2006 4 a4 7 BE  18.1% 0.451[0.14,1.47] =
__ =5 Leversha 2000 10 an 148 an 438% 0.456 [0.31, 1.00] ——
A:II Ploin 2000 3 a1 K] 3z T.2% 1.031[0.23, 4.73]
O Sannier 2007 A a4 K] 40 T.2% 2.05[0.55, T.63]
_ Sl Wariuezr 1992 0 4 1] 9 Mot estimable
Williams 19496 2 42 2 18 f.8% 0.43[0.07F, 2.81]
Subtotal (95% CI) 394 363 100.0% 0.71[0.47, 1.08] il
Total events 30 a0

Heterogeneity: Chif=4.45 df=6({F = 0.62); F=0%

Test for overall effect £=1.61 (F=0.11)

Test for suboroup differences: Chif= 0285 df=1 (P=0236Y F=0%

0.05

0.2
Chamber hetter

5

Mebuliser bhetter

200



FIGURE 5-4. MANAGEMENT OF ASTHMA EXACERBATIONS: HOME

TREATMENT

Assess Severity

after initial treatment.

= Patients at high risk for a fatal attack (see figure 5-2a) require immediate medical attention

m Symptoms and signs suggestive of a more serious exacerbation such as marked breathlessness,
inahility to speak more than short phrases, use of accessory muscles, or drowsiness (see
figure 5-3) should result in initial treatment while immediately consulting with a clinician.

m Less severe signs and symptoms can be treated initially with assessment of response to therapy
and further steps as listed below.

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

Initial Treatment

® Inhaled SABA: up to two treatments 20 minutes apart of 2—6 puffs
by metered-dose inhaler (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.

kA

¥

Good Response

No wheezing or dyspnea
(assess tachypnea in young
children).

PEF z80% predicted or
personal best.

W Contact chinician for
followup instructions and
further management.

® May continue inhaled
SABA every 3—4 hours for
24-48 hours.

m Consider short course of
oral systemic
corticosteroids.

Incomplete Response
Persistent wheezing and
dyspnea {tachypnea).
PEF 50-79% predicted or
personal best.

m Add oral systemic
corticosteroid.

m Continue inhaled SABA.

m Contact clinician urgently
(this day) for further
instruction.

Poor Response
Marked wheezing and dyspnea.

PEF <50% predicted or
personal hest.

m Add oral systemic
corticosteroid.

B Repeat inhaled SABA
immediately.

m |f distress is severe and
nonresponsive to initial
treatment:

—~Call your doctor AND

—PROCEED TO ED;

—~Consider calling 9-1-1
(ambulance transport).

|

m To ED.

NAEPP 2007
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Comparison 1, Any steroid (po, IM,

IV, inhaled) vs placebo

Gl

-
N

Earl
Aut
Title
Met

Par

Inte

No, of No, of - .
Qutcome Studies  Participants Statistical method Effect size
Admitted to hospital (all times) 12 844 QOdds Ratio (M-H, Random, 95% CI) 050 [0,31, 0.81]
Admitted to hospital (1-2 hours) 2 126 QOdds Ratio (M-H, Random, 95% CI) 138 [0.41, 467
Admitted to hospital (3-4 hours) 6 366 QOdds Ratio (M-H, Random, 95% CI) 047 [0.24, 0.91]
Admitted to hospital (5-6 hours) 7 606 QOdds Ratio (M-H, Random, 95% CI) 031 [0,15, 064
Comparison 2. Route of administration (Admission)
QOutcome No. .Of N.O'. of Statistical method Effect size
Studies Participants
IV vs placebo 7 529 Odds Ratio (M-H, Random, 95% Cl) 068 [0.39, 121]
Oral vs Placebo 4 291 Odds Ratio (M-H, Random, 95% CI) 024 [011, 053
Comparison 6, Population
No, of No, of - .
QOutcome Studies Participants Statistical method Effect size
Asthmatic Adults Only B 441 Odds Ratio (M-H, Random, 95% Cl) 068 [0.32, 1.07]
Asthmatic Children Only 6 409 Odds Ratio (M-H, Random, 95% Cl) 040 [017, 0.94]
Comparison 7. PEFR
Outcome No, of No. of Statistical method Effect size
Studies Participants
2 PEFR @ 60 min 6 132 Std, Mean Difference (IV, Random, 95% Cl) 022 [-041, 088
4 PEFR @ 120 min 1 56 Std, Mean Difference (IV, Random, 95% Cl) -0,36 [-0.89, 0.16]
5 Final PEFR 8 479 Mean Difference (IV, Random, 95% Cl) -7.91 [-15,98, 0.17]

Comparison 9, Symptoms scores

Mo, of
Studies

No, of

Outcome Participants

Statistical method

Effect size

or

vere

nple

ED
yere

vere




Controllers

« Korean guideline
S Ol AE.” = O| — (|CS)
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* Patients already prescribed controller medication should be
provided with advice about increasing the dose for the next

2—4 weeks
 ICS naive patients - Regular ICS containing therapy



Evidence

Medication Short-term change (1-2 weeks) for worsening asthma L

Increase usual reliever:
Short-acting beta;-agonist Increase frequency of SABA use A
(SABA) For pMDI, add spacer A
Low dose ICS/formoterol * Increase frequency of reliever use

(maximum formoterol total 72 mcg/day)
Increase usual controller:
Maintenance and reliever Continue maintenance |ICS/formoterol and increase reliever A
ICS/formoterol * ICS/formoteral as needed® (maximum formoterol total 72 mcg/day)
Maintenance ICS At least double ICS; consider increasing ICS to high dose B
with SABA as reliever (maximum 2000 mcg/day BDP equivalent)
Maintenance ICS/formoterol Quadruple maintenance |ICS/formoterol B
with SABA as reliever (maximum formoterol 72 mcg/day)
Maintenance ICS/salmeterol  Step up to higher dose formulation of ICS/salmeterol, or consider D
with SABA as reliever adding a separate |ICS inhaler (to maximum total 2000 mcg/day

EDP equivalent)
Add oral corticosteroids (OCS) and contact doctor
OCS (prednisone or Add OCS for severe exacerbations (e.g. PEF or FEV, <60% A
prednisolone) personal best or predicted), or patient not responding to treatment

over 48 hours

Adults: prednisolone 1 mg/kg/day (maximum 50 mg) usually for D

9=17 days. Children: 1-2 mg/kg/day (maximum 40 mg) usually

for 3-5 days.

Tapering is not needed if OCS are prescribed for <2 weeks B
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« Oxygen
— Target arterial oxygen saturation 93~95%

* Bronchodilators
— SABA with pMDI + spacer
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— c¢f ICS/LABA combinations

71 he/ro/e of these medications in the emergency department or hospital is
unclear



lpratropium in AEBA

Rodrigo G, et al./1999
A Meta-analysis of the Effects of Ipratropium Bromide in Adults with Acute Asthma : Lung
function/Hospitalization

Stoodley RG, et al./1999
The Role of Ipratropium Bromide in the Emergency Management of Acute Asthma Exacerbation: A
Meta-analysis of Randomized Clinical Trials : PEF, hospitalization rate

e Control
Trial quality: 15} = = = = i
e |13, SIAS UeIs S0t SR0IN SYLEHHIEIEHL} ipratro-
Douttol pium bromide® 7 £93 25 29 J|BAT E27} o 201
Trial size: 2|=0| W= U 7[7H0] TSE|0| HER|RE AL HIHTE: =
=50 (2) (=] . =
51-100 (5) a. -IT‘_;]_T]_:(':}I-E I-EI-: _:L;-lE 1 3)¢
=100 (3)
] ) ) Authiorfyr Fodngo G, et al /1999
FZ:\:G"WP:T:;:'::‘ Title A Meta-analysis of the Effects of Ipratropium Bromide in Adults with Acute Asthma
or ) Methods Englishdanguage studies, both published (1978 to 1999) and unpublished, were retrieved using Medline,

FEV1 or PF >35% (6) Science Citation Index, Current Contents, bibliographic reviews of primary research, review arficles,

consultation with experts, and the register of Medical Editors’  Trial Amnesty, Only randomized,

Steroids at entry: double-blind, confrolled frials that enrolled patients having an exacerbation of asthma were included,
Yes (7) Participants Adutts over 16 years old
No (3) Patients with acute exacerbations of asthma were treated in an emergency department with beta-agonists,

Intenentions Eligible traatment group dnfanvention ; Use of ipratropium bromide in addition to beta agnoists,

Total Eligitle confrod grogp freafmant ; No use of ipratropium bromide

— Outcomes Primary outcomes
1.5 Result 1, Lung function
2 Hospitalization rate




Corticosteroids
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Magnesium

* IV magnesium
— not recommended for routine use
— asingle 2 g infusion over 20 minutes
— Reduces hospital admissions in some patients
 adults with FEV1 <25-30% predicted at presentation
adults and children who fail to respond to initial treatment and have

persistent hypoxemia
children whose FEV1 fails to reach 60% predicted after 1 hour of care

(Evidence A)

* Inhaled magnesium
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Nebulized salbutamol is most often administered in normal saline; however, it
can also be administered in isotonic magnesium sulfate.

While the overall efficacy of this practice is unclear, pooled data from three
trials suggest possible improved pulmonary function in those with severe
asthma exacerbations (FEV1 <50% predicted) (Evidence B)
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Goodacre 2013

Methiods Muliicenter, double-blind, placebo confrolled, thres-amn,
randomized trial
Bessmertny 2002 ospital
Methace Gallegos-5olérzano 2010 f;mﬂg Yo
Methods RCT, peralel
Participarts wﬁmm}mmmmmmmmm.mﬂ s in 1 howr
Hughes 2003
Methods. Mesinre naraliel rencnmised cnntmliae teisl EE'E
CQutcomes Kokturk 2005
Methods Paraliel ACT
Partipants qckin cera: moderete 1 el asihma stacks, 1810 80 yeam |
Notes Mannini 2000
Risk of bias = Mee o recomistoe wircwn
Bias A Concealment of abocation: yes,
Binding; couble-blind, placebo-controled,
Random sequence generation (selection bias) L wﬂmﬂmﬂmﬁmwmmﬂ
Allozation concealment (selection bias) L wes usad i the anahsis '
Blinding of participants and personnel (performance bias)  Low risk Double blind
Blinding of outcome assessment (detection bias) Low risk Double blind
Incomplete outcome data (aftrition bias) High risk Follow up loss of assess
Selective reporting (reporting bias) Low risk Mot apparent indication of selective

reporting




NIV in AEBA

Analysis 1.1, Comparison | NPPY versus usual care, Qutcome | Mortality during hospital admission.

Gl

— The evidence regarding the role of

NA

NIV in asthma is weak.

Given the small size of the studies,

no recommendation is offered.

Korean guideline
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Antibiotics

« Korean guideline
— Not commented

* GINA2014

— Not recommended

— Evidence does not support a role of antibiotics in asthma
exacerbations unless there is strong evidence of lung infection (e.g.
fever and purulent sputum or radiographic evidence of pneumonia).
Aggressive treatment with corticosteroids should be implemented

before antibiotics are considered.



Others

Aminophyllines
Helium oxygen therapy
Leukotriene receptor antagonist

Sedatives
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Box 4-5. Discharge management after hospital or emergency department care for asthma

Medications

Oral corticosteroids (OCS)

Prescribe at least a 57 day course of OCS for adults (prednisolone or equivalent 1 mg/kg/day to a maximum of 50
mg/day) and 3-5 days for children (1-2 mg/kg/day to a maximum of 40 mg). For patients considered at risk of poor
adherence, intramuscular corticosteroids may be considered™® (Evidence B).

Reliever medication
Transfer patients back to as-needed rather than regular reliever medication use, based on symptomatic and objective

improvement. If ipratropium bromide was used in the emergency department or hospital, it may be quickly
discontinued, as it is unlikely to provide ongoing benefit.

Inhaled corticosteroids (ICS)

Initiate 1CS prior to discharge, if not previously prescribed (Box 3-4, p30). Patients currently prescribed 1CS-containing
medication should generally have their treatment stepped up for 2—-4 weeks (Box 4-2, p61) and should be reminded

| about the importance of adherence with daily use.

Risk factors that contributed to the exacerbation

ldentify factors that may have contributed to the exacerbation and implement strategies to reduce modifiable risk
factors (Box 3-8, p38). An exacerbation severe enough to require hospitalization may follow irritant or allergen
exposure, inadequate long-term treatment, problems with adherence, and/or lack of a written asthma action plan, as
well as unavoidable factors such as viral respiratory infections.

Self-management skills and written asthma action plan

= Review inhaler technigue (Box 3-11, p42).

= Review technique with PEF meter if used.

= Provide a written asthma action plan (Box 4-2, p61) or review the patient's existing plan, either at discharge or as
soon as possible afterwards. Patients discharged from the emergency department with an action plan and PEF
meter have better outcomes than patients discharged without these resources.

= Evaluate the patient's response to the exacerbation. If it was inadequate, review the action plan and provide
written guidance to assist if asthma worsens again.****%

= Review the patient’s use of controller treatment before and during the exacerbation. Was it increased promptly and
by how much? Were OCS added and if not, why not? Consider providing a shori-course of OCS to be on hand for
subsequent exacerbations.

Follow up appointment

A follow-up appointment within 2—7 days of discharge should be made with the patient’s usual health care provider, to
ensure that treatment is continued, that asthma symptoms are well controlled, and that the patient’s lung function

reaches their personal best (if known).

ICS: inhaled corticosteroids; OCS: oral corticosteroids; PEF: peak expiratory flow
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