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aBasic knowledge in asthma & COPD
a Treatment for asthma and COPD exacerbation
a Ventilatory support for asthma and COPD

exacerbation







€ Chronic alrway inflammation is associated
with airway hyperresponsiveness that

leads to wheeze, shortness of breath,
chest tightness, and cough, vary over time

and intensity with variable expiratory
airflow limitation.
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— A <thma Pathology

Asthma is a chronic inflammatory disease associated with airway
hyperresponsiveness (AHR), short-term and long-term consequences

Variable airflow obstruction may be later become persistent

Airway obstruction and

symptoms by:
Bronchoconstriction
Mucus plugs
Mucosal edema

Remodelling:
Increased vascularity

Epithelial cell disruption

Increased airway smooth
muscle mass (hyperplasia)

Reticular basement

membrane thickening
Inflammatory cell

infiltration/activation

Bousquet J, et al. Am J Respir Crit Care Med 2000;161:1720-45.
Beckett PA, et al. Thorax 2003;58:163-74.
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Y Diagnosis of Asthma

Peak Expiratory Flow (PEF)

{ rTEERieesee 0
, X

PEF variability >10%

Spirometry

Bronchodilator response=
M post-BD FEV, 200 mL & 12%
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__ Risk factors for poor asthma outcomes

Risk factors for exacerbations:

Uncontrolled asthma symptoms

Additional risk factors, even if the patient has few symptoms:

High SABA use (=1 canisters/mo)

Inadequate ICS, not prescribed ICS, poor adherence, Incorrect inhaler technique

Obesity, chronic rhinosinusitis, GERD, food allergy, pregnancy

Smoking, allergen exposure, air pollution

Psychological/socioeconomic problem

Low FEV, (<60%), higher BD reversibility

Type 2 asthma: blood eosinophilia, elevated FeNO in adults with allergic asthma taking ICS
=1 exacerbation in last 12 months

Ever intubated or ICU care for asthma

Risk factors for persistent airflow limitation:

No ICS treatment, smoking, occupational exposure, mucus hypersecretion, blood or sputum
eosinophilia, low FEV,, pre-term birth, low birth weight, greater infant weight gain

Risk factors for medication side-effects:

Systemic: frequent oral steroids, high dose/potent ICS, P450 inhibitors
Local: high dose/potent ICS, poor inhaler technique

GINA 2021
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GINA assessment of asthma control

AsTMS

A. Symptom control Level of asthma symptom control

Well- Partly Uncontrolled

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

» Daytime asthma symptoms more

than twice a week? Yes NoQl
. . . 5
Any night waking due to asthma Yesd NoQl None of 1-2 of 3-4 of
+ SABA Reliever needed for symptoms* these these these
more than twice a week? Yesl Noll

« Any activity limitation due to asthma?  Yes(d Nold

GINA 2021 © Global Initiative for Asthma



Asthma Control Test (ACT®)
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Confirmation of diagnosis if necessary
Symptom control & modifiable

risk factors (including lung function)
Comorbidities

Inhaler technigue & adherence
Patient preferences and goals

\\l'[l’:;-ff_
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Adults & adolescents
12+ years

Personalized asthma management
Assess, Adjust, Review
for individual patient needs
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Symptoms

Exacerbations
Side-effects ' Treatment of modifiable risk factors
Lung function and comorbidities

Patient satisfaction Non-pharmacological strategies

Asthma medications (adjust down/up/between tracks)
Education & skills training

STEP 5
STEP 4
Track 1 Add-on LAMA
STEP 3 Medium dose Refer for phenotypic
CONTROLLER and STEPS 1-2 Low dose maintenance assessment + anti-IgE,
ICS-formoterol Y
PREFERRED RELIEVER As-needed low dose |CS-formoterol maintenance il sl
Ta TUsmg rTes-ormoterol ICS-formoterol Consider high dose
as reliever reduces the risk of ICS-formoterol
exacerbations compared with RELIEVER: As-needed low-dose ICS-formoterol |
using a SABA reliever
STEP S5
STEP 4 Add-on LAMA
Track 2 STEP 3 Medium/high Refer for phenotypic
Low dose dose maintenance assessment + anti-IgE,
Lon T RoLL e and STEP 1 STEP 2 maintenance ICS-LABA anti-IL5/5R, anti-IL4R
ALTERNATIVE RELIEVE Low dose ICS Consider high dose
(Track 2). Before considering a -SF?Q% A(:t;ask;.'henever maintenance ICS : ICS-LABA
regimen with SABA reliever,
check if the patient is likely to be  § RELIEVER: As-needed short-acting B2-agonist |
adherent with daily controller
; Low dose ICS wh Medium dose ICS, Add LAMA or LTRA Add azith in (adult
Other controller options SABA taken, or daily LTRA, | add LTRA, oradd HDM SLIT, or switch to LTRA add low doos OCS
for either track or add HDM SLIT HDM SLIT high dose ICS but consider side-sffects

GINA 2021, Box 3- © Global Initiative for Asthma, www.ginasthma.o



Asthma Exacerbation

Definition: a progressive increase in symptoms of shortness of

breath, cough, wheezing or chest tightness and progressive
decrease in lung function

Common exacerbation triggers:
¢ Viral respiratory infections

e Allergen exposure

¢ Food allergy

e Qutdoor air pollution

¢ Seasonal changes

e Poor adherence with ICS _
GINA 2021



Risk factors for asthma-related death

¢ Hx near-fatal asthma requiring intubation and mechanical ventilation
e Hospitalization or ER visit in the past year

e Currently using or having recently stopped using OCS

e Not currently using ICS

e Over-use of SABAs (>1 canister/mo)

e Poor adherence with ICS, no written asthma action plan

e Psychiatric disease or psychosocial problems

e Food allergy

e Several comorbidities: pneumonia, DM and arrhythmias



Self management for worsening asthma

Effective asthma self-management education requires:

+» Self-monitoring of symptoms and/or lung function
» Written asthma action plan

* Regular medical review

A Low dose ICS-formoterol use
A SABA or MDI add spacer All patients

ncrease reliever

W Early increase in
controller as below

A prn ICS-formoterol (MART)
N x4 ICS dose (ICS controller)

Review response

EARLY OR MILD

e



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

AE asthma

i Isitasthma?
ASSESS the PATIENT Risk factors for asthma-related death?
: Severity of exacerbation?

MILD or MODERATE

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

SNNNNNNNNNNN A

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

0, saturation (on air) 90-95% 0, saturation (on air) < 90%
PEF >50% predicted or best PEF < 50% predicted or best

|

START TREATMENT
Kee S O — 93_95(y SABA 4-10 puffs by pMDI + spacer, TRANSFER TO ACUTE
p p 2= 0 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%) // 7

GINA 2015, Box 4-3 (4/7) © Global Initiative for Asthma itiative for Asthma




START TREATMENT

/

4

SABA 4-10 puffs by pMDI + spacer, TRANSFER TO ACUTE ;
repeat every 20 minutes for 1 hour CARE FACILITY 2
7 /]
Prednlsol_one: 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 2

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

v

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

.
h
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1
IMPROVING

A

ASSESS FOR DISCHARGE ARRANGE at DISCHARGE

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

Oxygen saturation > 94% room air adherence

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 2015, Box 4-3 (7/7) © Global Initiative for Asthma



Additional treatment for asthma exacerbation

* |V magnesium is not recommended for routine use, but a single 2 g iv
over 20 minutes for FEV, <25-30% at presentation
e Aminophylline and theophylline are not recommended

e Antibiotics is not recommended unless strong evidence of lung
infection







EEV A common, preventable and treatable disease

v Characterized by persistent respiratory
symptoms and airflow limitation

4 Airway and/or alveolar abnormalities usually
caused by significant exposure to noxious
particles or gases




COPD is the third largest cause of death globally

WHO Top 10 global causes of deaths, 2000 WHO Top 10 global causes of deaths, 2030

Death (millions)

0 2 4 6 8 0 2 4 6 8 10
1 1 1 1 J

Death (millions)

Ishaemic heart

Ishaemic heart disease

Stroke Stroke

Lower respiratory infections

{  coro

Lower respiratory infections

Diarrhoeal diseases Alzheimer disease and other dementias

Tuberculosis Trachea, bronchus, lung cancers

Cause of Death

HIV/AIDS Diabetes mellitus

Preterm birth complications Road injury

Trachea, bronchus, lung cancers Diarrhoeal diseases

Road injury Tuberculosis

Communicable, maternal, neonatal Noncommunicable . Iniuries
Cause group and nutritional conditions diseases )

AIDS, acquired immunodeficiency syndrome; COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus; WHO, World Health Organization.
World Health Organization. The top 10 causes of death. Available at: https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death [accessed Jan 2020]



: https:/www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death

B D)iagnosis of COPD

SYMPTOMS RISK FACTORS

GOLD 1 =80
GOLD 2 50-79
GOLD 3 30-49
GOLD 4 <30

Cough . Tobacco

Post-BD FEV,/FVC <70%




Airflow limitation in COPD

| [ e

Expiratory flow limitation
Air trapping
Hyperinflation

0 )

/
e S
Dyspnea > <

> |

Deconditioning ® Inactivity

| 4
Reduced exercise

Y capacity )
Y

f Hospitalizations ‘ Quality of life f Exacerbationsf Death

Disease progression increasing symptom burden

1. Barnes PJ et al. Nat Rev Dis Primers. 2015;1:15076;
2. Cooper CB. Respir Med. 2009;103:325-34
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_ Expiratory airflow obstruction leads to hyper-inflation in COPD

_____________________________________________________________________________________________________

>V

:
§

Alveolar unit in healthy lung Alveolar unit in COPD

Increased airway resistance

Reduced lung recoil

Hyperinflation

X P.: Lung recoil pressure; V’: expiratory airflow -

AAdantad frarm: OV Narnnall DE Erir Draenir 1290046 15 21 &7

e e e e e e e e




s pownward spiral in COPD

COPD Lung
inflammation
Mucus
hypersecretion )
Airway
Exacerbation obstruction
Continuved Impaired
smoking mucous clearance
Exacerbation Submucousal gland
Alveolar hyperirophy
destruction
Exacerbation

Hypoxaemia

DEATH

.

© 2008 Global Initiative for Chronic Obstructive Lung Disease



INTERVENTIONS THAT REDUCE THE
FREQUENCY OF COPD EXACERBATIONS

INTERVENTION CLASS

Bronchodilators

Corticosteroid-containing regimens

Anti-inflammatory (non-steroid)

Anti-infectives

Mucoregulators

Various others

INTERVENTION

LABAs
LAMAs
LABA + LAMA

LABA +ICS
LABA + LAMA + ICS

Roflumilast

Vaccines

Long Term Macrolides

N-acetylcysteine
Carbocysteine

Erdosteine

Smoking Cessation
Rehabilitation

Lung Volume Reduction
Vitamin D

24
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} FACTORS TO CONSIDER WHEN INITIATING ICS TREATMENT

Factors to consider when initiating ICS treatment in combination with one or two long-acting bronchodilators
(note the scenario is different when considering ICS withdrawal):

r * STRONG SUPPORT - ‘

e History of hospitalization(s)
for exacerbations of COPD#

- CONSIDER USE - - AGAINST USE -

¢ 1 moderate exacerbation of COPD e Repeated pneumonia events
per year#

* Blood eosinophils <100 cells/puL
e > 2 moderate exacerbations ¢ Blood eosinophils = 100 to
of COPD per year#

e History of mycobacterial
< 300 cells/pL

infection
e Blood eosinophils = 300 cells/pL

I e History of, or concomitant, asthmg




Treatment of stable COPD

> 2 moderate
exacerbationsor2>1
leading to
hospitalization

0 or 1 moderate
exacerbations
(not leading to

hospital admission)

mMRC 0-1 CAT < 10

mMRC 2 2 CAT 2 10

eos: blood eosinophil count in cells per microliter; MMRC: modified Medical Research Council dyspnea questionnaire; CAT™: COPD Assessment Test™.

© 2022 Global Initiative for Chronic Obstructive Lung Disease




e DYSPNEA e EXACERBATIONS e
LABA or LAMA LABA or LAMA
] *
I [ |
W v b
(.’I‘_’I'_ (.L’_
LABA + LAMA ¢ LABA + ICS LABA + LAMA Py LABA +ICS
Bronchodilator | Consider ff | nsider i -
U U e0s 2100 Anti-inflammatory
* Consider (| LABA+LAMA+ICS Y| LaBA+1AMA+ICS | €
switching
inhaler device
or molecules |
* Investigate N
(al;‘d treat) Roflumilast In former smokers
other causes
FEV; <50% & i i
of dyspnea eSO Azithromycin

FIGURE 4.3 © 2020 Global Initiative for Chronic Obstructive Lung Disease



AECOPD RIisk

Definition: acute worsening of respiratory
symptoms that result in additional therapy

Degree of AECOPD:
: treated with SABDs only

Moderate: treated with SABDs + antibiotics and/or
oral corticosteroids

Severe: requires hospitalization or visits ER

.
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5~ Management of AECOPD

Assess severity of symptoms, ABG, CXR
O, therapy: keep SpO, > 88 - 92%
Bronchodilators: SABA +/- anticholinergic MDI with spacer or NB
IV or oral corticosteroid: prednisolone 40 mg/d x 5-7 days
Antibiotic treatment when sign of bacterial infection x 5-7 days
Non-invasive ventilation > invasive MV if indicated
Monitoring & control:
Fluid & nutrition
Identify & treat associated condition: CHF, arrhythmia
Closely monitoring

GOLD 2022
4



Ventilatory support in
AE Asthma and COPD




_— N\ in Asthma

Evidence of non-invasive ventilation (NIV) in asthma is weak.
If NIV is tried, the patient should be monitored closely (Evidence D).




Strong evidence of NIV in COPD
Indications for NIV:
1. Respiratory acidosis: PaCO, >45, pH <7.35

2. Severe dyspnea with sign of respiratory fatigue,
increased WOB, or both eg. respiratory accessory
use, abdominal paradox, intercostal retraction

3. Persistent hypoxemia despite supplemental O, Rx




ERS/ATS
guideline2017

Clinical indication™

Certainty of evidence

Recommendation

Prevention of hypercapnia in COPD exacerbation fasTas] Conditional recommendation against
Hypercapnia with COPD exacerbation JaSTanTa Rai Strong recommendation for
Cardiogenic pulmonary oedema TEE Strong recommendation for
Acute asthma exacerbation No recommendation made
Immunocompromised JasTastas) Conditional recommendation for
De nova respiratory failure Mo recommendation made
Post-operative patients fasTastas) Conditional recommendation for
Palliative care fasTantas) Conditional recommendation for
Trauma fasTantas) Conditional recommendation for
Pandemic viral illness No recommendation made
Post-extubation in high-risk patients (prophylaxis) faxTes] Conditional recommendation for
Post-extubation respiratory failure farTas] Conditional recommendation against
Weaning in hypercapnic patients HEE Conditional recommendation for




I ngh -flow nasal cannula (HFNC)

1) , 4) D),
~"  Heated : w - 2 *
humidification ashout of Hl_gn nasal Positive airway Entrainment
of inhaled gas upper airways inspiratory flow pressure of ambient air
PSecretion clearance : Recruitment of
g J Dead space J Nasal resistance atelectatic
J Bronchoconstriction lung regons
|
¥ L ¥ 4 ¥ A
I Metabolic cost _ | $Minute ventilation 1 Oynamic Improved ViQ
il of breathing = requirement complance matching
! |
y . { Stress and strain
4 Respiratory rate st >} Openingiciosing
) J J Stress rassers
|
{ A\ v
JTension-time 4 Mechanical J Expiralory (ecoentric)
index power diaphragm loading
]

= &) 2 =

lmproved c'mlcal outcomes Am J Respir Crit Care Med 2017;195:1128-31



Nasopharyngeal Pressure
(cm H20)
M

B

@

TFlow 10 10 L/M = TPEP 0.7 cmH,0

AP atoTy
| pressure \ wialaaangn
Expiratory 3
plateau
starts
Start of
inspiration
¢ Flow g9 = PEEP &9
.L Y i %xpiratinn
| ]
30 L/min 40 L/min 50 L/min

Chest 2015; 148:253-61 ~y



I High-flow nasal cannula (HFNC)

RR

PaCoO,

PaO,

Conventional O, Rx

Respir Care 2016;61:529-41
J Int Med Res 2016;44:1200-11



Clinical applications of HFNC

Procedures; bronchoscopy
Hypoxemic respiratory failure:

Mild ARDS, Pneumonia, Idiopathic pulmonary fibrosis

AECOPD
Cardiogenic pulmonary edema

Pre-intubation
Rev Port Pneumol 2013;19:217-27

Postoperatively; CVT surgery Chest 2015:148:253-61
. . . . BMJ Open 2019;9:e027523
Post-extubation: medical & surgical patients Intensive Care Med 2016;42:1336-49

Do-not-intubate patients



NHFT in COPD care

Long-term use

AECOPD

Exercise therapy

Suggested indication

Hypoxemic patients with

recurrent exacerbations and

Moderately acidotic
patients who do not

Stable patients whose
endurance time is

chronic hypercapnic patients tolerate NIV insufficient for an
who do not tolerate NIV adequate training effect
Suggested settings

Flow: 20-30 L/min Flow: 25-60 L/min Flow: 50-60 L/min
FiOz  SpO; based FiOz:  +£30%, FiO,:  +30-40%,

SpO; based SpO; based
Temp: 37°C Temp: 37°C Temp: 37°C

Remarks

* Increase flow in
hypercapnia

» Only 1 RCT performed
in hypoxemia, and 3
cross-over trials in
hypercapnia

+ Consider higher flow
during high inspiratory
demand

 Based on mostly
observational studies and
1 RCT with low quality

* Only studies performed
during exercise tests,
not during pulmonary
rehabilitation

Elshof J, et al. Respiration 2020;99:140-153. d



Acute respiratory failure

Invasive Rx [ Non-invasive RXx }

— .

[ 0, mask, cCPAP, BIPAP } [ Nasal high flow O, J

\ v

O, Rx failure

Intubation /

Lung 2016;194:705-14




Invasive MV support in
AE Asthma & COPD




Indications for IMV in AECOPD

Unstable to tolerate NIV or NIV failure
Status post-respiratory or cardiac arrest
Unconsciousness or agitation inadequately controlled by sedation
Massive aspiration or vomiting '
Inability to remove respiratory secretion
Severe hemodynamic instability
Severe arrhythmia

Life-threatening hypoxemia during NIV

GOLD 2022
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- IMV 1n Asthma

Table 4. Recommendations to prevent hyperinflation on mechanical ventilation
Rapid-sequence intubation

Ventilator settings
Respiratory rate 10-14 breaths-min™', VT 8 mL-kg™' of PBW, adequate time to exhale,

PEEP <5 cmH,0 I'E 1:4t0 1:6
Sedation
Deep sedation may be required in some cases to prevent dyssynchrony and hyperinflation
Paralysis

Use only if hyperinflation cannot be managed with the above, given the risk of myopathy and
neuromuscular weakness

ERS 2016

.
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