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Epidemiology of asthma exacerbations

Asthma is the 3" |eading cause of preventable hospitalizations in the USA
11 million people experience exacerbations/year

2 million emergency department visits/year

Half million hospitalizations

150.000 relapses in the following 3 to 4 weeks

15 people die every day (5600 deaths/year)

14.5 million days of lost work/year

14 million days of school missed/year

Financial drain S 6 billion/year



Asthma exacerbations are acute or subacute

episodes of breathlessness, cough, wheezing, and
chest tightness, or any combination of the above

°Exacerbations are associated with airways obstruction that should be
documented and quantified by PEF or FEV,

*Usually occur in response to exposure to an external agent (e.g. viral upper
respiratory tract infection, pollen or pollution) and/or poor adherence with
controller medication; however, a subset of patients present more acutely
and without exposure to known risk factors

*May occur in patients with a preexisting diagnosis of asthma or, occasionally,
as the first presentation of asthma

*The intensity of asthma exacerbations may vary from mild to severe.

*Severe exacerbations can occur in patients with mild or well-controlled
asthma.



Patterns of asthma attack
The time course of the asthmatic crisis as well as the severity of airways

obstruction may vary broadly

“Slow onset asthma attack”

Develops and deteriorates
gradually over days or weeks

Mucoid impaction

Eosinophilsand CD, T
lymphocytes

Mainly related to faults in
management (inadequate
treatment, low compliance,
inappropriate control,
psychological factors)




Patterns of asthma attack

“Rapid onset asthma attack”
Develops in < 2-3 hours

Rapid impairment and occasionally
fatal outcome

Rapid improvement when the
course is favorable

Relatively “empty airways”

More neutrophils and CDg T
lymphocytes

Massive exposure to common
allergens, sensitivity to NSAIDs,
sensitivity to food allergens and
sulphites



Prognosis of asthma exacerbations

Despite concerns about increasing mortality, most patients
survive acute episodes

Deaths No at risk %
ED 0 5905 0.00
Hospital 8 6971 0.11
MICU 59 2424 2.43
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GINA goals for the long-term management of ™
asthma

1. Minimal chronic symptoms

2. Minimal exacerbations

3. No emergency visits

4. Minimum need for
as-required B,-agonists

5. No limitation to daily activities
6. Near normal PEF

7. PEF circadian variation < 20%
8. Minimal adverse effects SO

ASTHMA MANAGEMENT AND PREVENTION
NATIONAL INSTITUTES OF HEALTH
NationalHean, Lung, and Blood Institute

© Global Initiative for Asthma




Terminology and management of
exacerbations

Terminology
> ‘Flare-up’ is the preferred term for discussion with patients

o “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



Self-management of exacerbations with a
written asthma action plan

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

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



Self-management of exacerbations with a
written asthma action plan

Effective asthma self-management education requires:

« Self-monitoring of symptoms and/or lung function
 Written asthma action plan
* Regular medical review
All patients
“Increase reliever

Early increase in
controller as below

'Review response

EARLY OR MILD

GINA 2017, Box 4-2 (1/2)



Written asthma action plans — medication
options

Increase inhaled short-acting beta 2-agonists (SABA)

° Increase frequency as needed (Evidence A)
> Adding spacer for pMDI may be helpful (Evidence A)

» Repeated dosing with SABA inhaled bronchodilators provides temporary relief until
the cause of the worsening symptoms passes or increased controller treatment has
had time to take effect

»The need for repeated doses over more than 1-2 days signals the need to review,
and possibly increase, controller treatment if this has not already been done

»The use of the rapid-onset long-acting beta 2-agonist formoterol in a separate

inhaler is no longer recommended, in order to avoid the possibility of it being used
without concomitant inhaled corticosteroids (ICS)

© Global Initiative for Asthma



Written asthma action plans — medication
options

Early and rapid increase in inhaled corticosteroids for 7-14 days

» In a systematic review of self-management studies, action plans in which the ICS dose
was at least doubled were associated with improved asthma outcomes and reduced
health care utilization

> In placebo-controlled trials, temporarily doubling the dose of ICS was not effective
(Evidence A); however, the delay before increasing the ICS dose (mean 5-7 days) may

have contributed

» Patients who quadrupled their ICS dose (to average of 2000mcg/day BDP equivalent)
after their PEF fell were significantly less likely to require OCS (Evidence B)

» In adult patients with an acute deterioration, high-dose ICS for 7-14 days (500—-1600 mcg
BDP-HFA equivalent) had an equivalent effect to a short course of OCS (Evidence A)

© Global Initiative for Asthma



Written asthma action plans — medication
options

Combination low dose ICS (budesonide or beclometasone) with rapid-onset LABA
(formoterol)

» The combination of rapid-onset LABA (formoterol) and low dose ICS
(budesonide or beclometasone) in a single inhaler as both the controller and
the reliever medication is effective in improving asthma control and in at-risk
patients, reduces exacerbations requiring OCS, and hospitalizations (Evidence A)

» The combination ICS/formoterol inhaler may be taken up to a maximum total
formoterol dose of 72mcg in a day (Evidence A)

» This approach should not be attempted with other ICS/slower-onset LABA. The
ICS dose may be increased by adding a separate ICS inhaler with SABA as
reliever (Evidence D)

» Quadruple maintenance ICS/formoterol (maximum formoterol 72mcg /day)
with SABA as reliever (Evidence B)

© Global Initiative for Asthma



Written asthma action plans — medication
options

Add oral corticosteroids if needed

0 Fail to respond to an increase in reliever and controller medication for 2-3
days (Evidence A)

0 Deteriorate rapidly or who have a PEF or FEV1 <60% of their personal best or
predicted value (Evidence A)

» Adults: prednisolone 1mg/kg/day up to 50mg, usually 5-7 days (Evidence B)

» Children: 1-2mg/kg/day up to 40mg, usually 3-5 days (Evidence B)

» Morning dosing preferred to reduce side-effects

» Tapering not needed if taken for less than 2 weeks (Evidence B)

» Patients should contact their doctor if they start taking OCS (Evidence D)

© Global Initiative for Asthma



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?

NS

LIFE-THREATENING

Drowsy, confused
or silent chest

g
T S o it

URGENT

TRANSFER TO ACUTE
CARE FACILITY

While waiting: give inhaled SABA a

ipratropium bromide, O,, systemic

corticosteroid

ORI

GINA 2017, Box 4-3 (2/7)
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PRIMARY CARE Patient presents with acute or sub-acute asthma exacerbation

i 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

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

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

LN

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

TRANSFER TO ACUTE
CARE FACILITY

While waiting: give inhaled SABA an

ipratropium bromide, O,, systemic

corticosteroid

SUUUUUUSR AR
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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

SRR RN RN

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

Accessory muscles not used Accessory muscles in use é

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

4
2 TRANSFER TO ACUTE %
SABA 4-10 puffs by pMDI + spacer, ;
repeat every 20 minutes for 1 hour CARE FACILITY g
50 mg, children 1-2 mg/kg, max. 40 mg ipratropium bromide, O,, systemic-;
Controlled oxygen (if available): target corticosteroid 2

saturation 93-95% (children: 94-98%) J

; —

!
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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. T WORSENING 1 \While waiting: give inhaled SABA a ASTHW®
50 mg, children 1-2 mg/kg, max. 40 mg ipratropium bromide, O,, systemic
Controlled oxygen (if available): target corticosteroid 2
saturation 93—95% (children: 94-98%)
G £ Ll o it i i . o ittt -

CONTINUE TREATMENT with SABA as needed
— WORSENING =
ASSESS RESPONSE AT 1 HOUR (or earlier) }

1
IMPROVING

\/

GINA 2017, Box 4-3 (5/7) © Global Initiative for Asthma
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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 and

50 mg, children 1-2 mg/kg, max. 40 mg ipratropium bromide, O,, systemic

Controlled oxygen (if available): target corticosteroid :
4

saturation 93—95% (children: 94-98%) | ?

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

& s
IMPR%VING
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

GINA 2017, Box 4-3 (6/7) © Global Initiative for Asthma



START TREATMENT

SABA 4-10 puffs by pMDI + spacetr, TRANSFER TO ACUTE
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%)

v

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

S SRR RN SR

|

e 'm g
IMPROVING

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?

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



Management of asthma exacerbations in
primary care

»Aim: rapidly relieve airflow obstruction and hypoxemia, address the
underlying inflammatory pathophysiology, and prevent relapse

»Main initial therapies: repetitive administration of short-acting inhaled
bronchodilators, early introduction of systemic corticosteroids and
controlled flow oxygen supplementation

»Delivery of SABA via a pMDI and spacer leads to a similar improvement in
lung function as delivery via nebulizer, provided the patient can use this
device (Evidence A)

» Patients should be closely monitored, and treatment titrated according to
their response. No additional SABA is needed if there is a good response to
initial treatment

» After the first hour, the dose of SABA required varies from 4-10 puffs every
3—4 hours up to 6—10 puffs every 1-2 hours, or more often

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



Management of asthma exacerbations in

primary care

»0Oxygen therapy should be titrated against pulse oximetry (if available) to
maintain oxygen saturation at 93-95%. Controlled or titrated oxygen therapy
gives better clinical outcomes than high-flow 100% oxygen therapy (Evidence B)

» Patients already prescribed controller medication should increase the dose for

the next 2—4 weeks. Patients not currently taking controller medication should
usually be commenced on regular ICS-containing therapy

»Maintenance treatment can generally be resumed at previous levels 2—4 weeks
after the exacerbation. If symptoms are suggestive of chronically poorly
controlled asthma, a step up in treatment is indicated

» Antibiotics are not recommended unless there is strong evidence of lung
infection (e.g. fever and purulent sputum or radiographic evidence of
pneumonia)

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



Global Initiative for Chronic
Obstructive

Lung

Disease

GLOBAL STRATEGY FOR THE DIAGNOSIS,
MANAGEMENT, AND PREVENTION OF
CHRONIC OBSTRUCTIVE PULMONARY DISEASE
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Management of Exacerbations

are defined as an acute worsening of
respiratory symptoms that result in additional therapy

They are classified as:

(treated with short acting bronchodilators only, SABDs)
(treated with SABDs plus antibiotics and/or oral
corticosteroids) or
(patient requires hospitalization or visits the emergency room)
Severe exacerbations may also be associated with acute respiratory
failure

The goal for treatment is to minimize the negative impact of the current
exacerbation and to prevent subsequent events




Management of Exacerbations

Exacerbations of COPD

1. areimportant events in the management because they
negatively impact health status, rates of hospitalization and
disease progression

2. are complex events usually associated with increased airway
inflammation, increased mucus production, and marked gas

trapping

3.  must be differentiated from acute coronary syndrome,

worsening congestive heart failure, pulmonary embolism and
pheumonia

Increased dyspnea is the key symptom of an exacerbation

Other symptoms include increased sputum purulence and
volume, together with increased cough and wheeze




Management of Exacerbations

Exacerbations of COPD
are mainly triggered by respiratory viral infections (rhinovirus),
although bacterial infections and environmental factors may also
initiate and/or amplify these events

when associated with viral infections are more severe and last longer

can be associated with increased sputum production and, if purulent,
increased bacteria may be found in the sputum

when associated with an increase in sputum or blood eosinophils
(related with viral infection) may be more responsive to systemic
steroids, although more prospective data are needed
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Management of Exacerbations

Symptoms usually last between 7 to10 days, but some events may
last longer

At 8 weeks, 20% of patients have not recovered to their pre-
exacerbation state

COPD exacerbations contribute to disease progression and increase
susceptibility to additional events

The strongest predictor of a patient’ s future exacerbation frequency
is the number of exacerbations they had last year (ABCD Tool)

More than 80% of exacerbations are managed on an outpatient basis
with bronchodilators, corticosteroids and antibiotics




Management of Exacerbations

Bronchodilators

Short-acting inhaled beta,-agonists, with or without short-acting anticholinergics, are
the initial bronchodilators for acute treatment of a COPD exacerbation (Evidence C)

No significant differences in FEV1 when using MDI inhalers (with or without a spacer
device) or nebulizers to deliver the agent

Patients do not received continuous nebulization. Use the MDI inhaler 1puff/1hour
for 2-3 doses and then every 2-4 hours (recommended)

Continue treatment with inhaled long-acting bronchodilators (either LABA, LAMA or
LABA/LAMA ) with or without inhaled corticosteroids, or start as soon as possible (no
clinical studies, recommended)

Methylxanthines are not recommended owing to side effects (Evidence B)




Management of Exacerbations

Corticosteroids

Systemic glucocorticoids in COPD exacerbations shorten recovery time and
improve lung function (FEV1). They also improve oxygenation, the risk of early
relapse, treatment failure, and the length of hospitalization (Evidence A)

A dose of 40 mg prednisone per day for 5-7 days (recommended). Oral
prednisolone is equally effective to intravenous administration

Nebulized budesonide alone may be an alternative to OCS in some patients

Glucocorticoids may be less efficacious to treat exacerbations in patients with
lower blood eosinophil levels




Management of Exacerbations

Antibiotics

The use of antibiotics in exacerbations remains controversial

When indicated, can shorten recovery time, reduce the risk of early relapse,
treatment failure, and hospitalization duration. The recommended length of
antibiotic therapy is 5-7 days (Evidence B)

Indicated in patients with three cardinal symptoms: increase in dyspnea,
sputum volume, and sputum purulence; two of the cardinal symptoms, if
increased purulence of sputum is one of the two symptoms

Usual initial empirical treatment is an aminopenicillin with clavulanic acid, a
macrolide, or a tetracycline (choice should be based on local bacterial
resistance pattern)

Administration route depends on the patient’s ability to eat and the
pharmacokinetics of the antibiotic (preferable the orally route)




Management of Exacerbations

Oxygen therapy

Is a key component of hospital treatment of an exacerbation. Supplemental oxygen
should be titrated to improve hypoxemia, with a target saturation of 88 to 92%. Once
oxygen is started, blood gases should be checked to ensure satisfactory oxygenation
without carbon dioxide retention and/or worsening acidosis

Non invasive mechanical ventilation (NIV)

NIV is preferred over invasive ventilation as the initial mode of ventilation to treat acute
respiratory failure in patients hospitalized for acute exacerbations of COPD (Evidence A)
NIV has been studied in RCTs showing a success rate of 80 to 85%. Mortality and
intubation rates are reduced by NIV




Management of Exacerbations

Following an exacerbation, appropriate measures for
exacerbation prevention should be initiated

Intervention class Intervention
Bronchodilators LABAs

LAMAs

LABA + LAMA
Corticosteroid-containing regimens LABA + ICS

LABA + LAMA + ICS
Anti-inflammatory (non-steroid) Roflumilast
Anti-infectives Vaccines

Long term macrolides
Mucoregulators N-acetylcysteine

Carbocysteine
Various others Smoking cessation

Rehabilitation

Lung volume reduction




TASK FORCE REPORT ERS/ATS GUIDELINE

Management of COPD exacerbations
Eur Respir J 2017; 49: 1600791

*A multi-disciplinary task force of COPD experts has published
comprehensive new guidelines on the treatment of COPD exacerbations

*Previous guidelines have relied on evidence gathered mostly from patients
hospitalised with severe exacerbations

*The new document covers corticosteroid and antibiotic therapy for
outpatients who experience mild and moderate exacerbations

°Each question is broken down in to sub-sections to detail a summary of
the evidence, benefits, harms, further considerations, conclusions,
remarks and ERS/ATS recommendation.



TASK FORCE REPORT ERS/ATS GUIDELINE

Management of COPD exacerbations
Eur Respir J 2017; 49: 1600791

Benefits Oral corticosteroids improved lung function in ambulatory
patients having a COPD exacerbation. There was also a trend toward
fewer hospitalisations.

Harms Various adverse effects were reported in the studies, including
seizures, insomnia, weight gain, anxiety, depressive symptoms and
hyperglycaemia.

Conclusions A course of oral corticosteroids for 9—14 days in outpatients
with COPD exacerbations improves lung function and causes a trend
toward fewer hospitalisations.

ERS/ATS recommendation For ambulatory patients with an
exacerbation of COPD, we suggest a short course (<14 days) of oral
corticosteroids (conditional recommendation, very low quality of evidence).



TASK FORCE REPORT ERS/ATS GUIDELINE

Management of COPD exacerbations
Eur Respir J 2017; 49: 1600791

Benefits Antibiotic | uced the risk of - I

increased the time between COPD exacerbations.

Harms Patients who received antibiotic therapy had a trend toward more
adverse events, most of which were mild gastrointestinal side effects (e.g.
diarrhoea).

Conclusions The use of antibiotics reduces the treatment failure rate and
increases the time to the next exacerbation. However, not all exacerbations
require treatment with antibiotics.

Remarks Episodes that present with purulent sputum are most likely to
benefit from antibiotic treatment; however, there may be other
considerations (e.g. disease severity) when deciding whether or not to
prescribe an antibiotic.

ERS/ATS recommendation For ambulatory patients having a COPD
exacerbation, we suggest the administration of antibiotics (conditional
recommendation, moderate quality of evidence).



TASK FORCE REPORT ERS/ATS GUIDELINE

Management of COPD exacerbations
Eur Respir J 2017; 49: 1600791

The Task Force utilised comprehensive evidence syntheses to inform its
judgments regarding the balance of benefits versus burdens, adverse
effects and costs; the quality of evidence; the feasibility; and the
acceptability of various interventions for COPD exacerbations.

A strong recommendation was made for NIV in patients with acute
hypercapnic respiratory failure.

Conditional recommendations were made for oral corticosteroids in
outpatients, oral rather than intravenous corticosteroids in hospitalised
patients, antibiotic therapy, home-based management of appropriately
selected patients, and initiation of pulmonary rehabilitation within 3
weeks of hospital discharge
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