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Why is COPD an important chronic disease?

• High healthcare resource utilizations 
contributed by frequent clinic, ED visits and 
hospitalizations

• Imposes significantly on quality of life 

• Preventable and treatable 



COPD Health Statistics



Definition of COPD 

• Chronic Obstructive Pulmonary 
Disease (COPD) is a common, 
preventable and treatable disease that 
is characterized by persistent 
respiratory symptoms and airflow 
limitation that is due to airway and/or 
alveolar abnormalities usually caused 
by significant exposure to noxious 
particles or gases

(Gold 2019)



Disease processes in COPD 



Diagnosis of COPD 

A post-bronchodilator FEV1/FVC < 70% 
confirms the presence of airflow limitation 



Spirometry



GOLD 2016 and before

FEV1 <50%

FEV1 >50%



Assessment

(Gold 2019)

FEV1 removed since GOLD 2017



CAT score 



mMRC scale 



Management of stable COPD- Goals  



Practice point: More symptoms lead to more exacerbations



Management of stable COPD 
Intervention 

Non-pharmacological • Smoking cessation
• Pulmonary rehabilitation
• Vaccinations 
• Long-term oxygen therapy

Pharmacological • Bronchodilators
• Inhaled corticosteroids
• PDE-4 inhibitors, Low dose macrolides
• Theophylline

Bronchoscopic • Bronchoscopic lung volume reduction (valves, 
thermoablation)

Surgical • Lung volume reduction surgery
• Lung transplant 

MANAGE COMORBIDS



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

LAMA

LAMA

LAMA+LABA

LAMA+LABA

maybe ICS

Practice point: LAMA reduces risks of exacerbations more than LABA



β2-agonists and muscarinic antagonists provide bronchodilation 
with complementary modes and sites of action 

 Muscarinic 
(cholinergic) 
receptors

●Higher density in 
larger airways

 β2-adrenergic 
receptors

●Higher density in 
smaller airways 

Ikeda T. et al.  Br J Pharmacol. 2012 Jul;166(6):1804-14





Salbutamol
(Ventolin)

Ipratropium bromide
(Atrovent)

Short-acting bronchodilators

Fenoterol + 
Ipratropium bromide

(Berodual)

Salmeterol/Fluticasone 
Propionate (Seretide)

Formoterol + Budesonide
(Symbicort)

Inhaled corticosteroids + LABA

Formoterol + Fluticasone 
Propionate (Flutiform)

Vilanterol/Fluticasone 
Furoate (Relvar)

Indacaterol/
Glycopyrronium

(Ultibro)

Tiotropium/
Olodaterol
(Spiolto)

Umeclidinium/
Vilanterol
(Anoro)

Tiotropium
(Spiriva)

Indacaterol
(Onbrez)

Glycopyrronium
(Seebri)

Long-acting muscarinic antagonists (LAMA)

Combined LABA/LAMA

Olodaterol
(Striverdi)

Long-acting beta 2 agonists (LABA)

Umeclidinium
(Incruse)

Formoterol fumurate + 
beclomethasone diproprionate (Foster)

Inhaled steroids

Beclomethasone 
(Becotide)

Fluticasone 
(Flixotide)

Budesonide 
(Pulmicort)
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GOLD 2017
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Olodaterol
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Inhaled steroids
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(Flixotide)
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(Pulmicort)

Practice point: 
Keep it simple!
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29 August 2019 23(NEJM May 2018)



IMPACT

• Lower rate of moderate to severe COPD 
exacerbations vs LAMA/LABA and LABA/ICS

• Lower rate of hospitalization due to COPD vs 
LAMA/LABA

• Baseline population: 50% had more than 2 
exacerbations per year, 26% had more than 1 
hospitalisation



ICS and pneumonia

(Cochrane Review 2014)



ICS and pneumonia

• Higher risk in

– Older patients >55 years old

– Current smokers

– Severe airflow limitation (FEV1 <50%)

– History of pneumonia

– BMI <25



ICS and mycobacterium

NTM

PTB

JTD July 2014



ICS and other issues

• Dysphonia

• Oral candidiasis

• Skin bruising

• Observational/case control studies suggest 
increased rates of
– Osteoporosis

– Subcapsular cataracts

– Diabetes

– Adrenal suppression



NEJM June 2016



IND/GLY significantly delayed the time to first 
exacerbation compared with SFC



Superiority for IND/GLY versus SFC was demonstrated 
for the rate all COPD exacerbations over 52 weeks

Baseline population: 75% Group D (GOLD 2015)
19% had more than 2 exacerbations per year



GOLD 2016 and before

FEV1 <50%

FEV1 >50%



FLAME and eosinophils

Moderate to severe exacerbation

AJRCCM May 2017



FLAME and eosinophils

Time to first exacerbation

AJRCCM May 2017



Tiotropium, Salmeterol, Fluticasone (which was the drug withdrawn)



No difference in the rate of moderate to severe COPD exacerbation



FEV1 difference of 43 mls
No difference in mMRC or SGRQ



WISDOM and 
eosinophils

AJRCCM Nov 2017

Baseline: 1 exacerbation 
per year

Baseline: 2 or more 
exacerbations per year



Personalised ICS management

ERJ Sep 2018



Asthma-COPD overlap (ACO)

• 1st proposed in 2015 by GOLD and GINA as 
“Asthma-COPD overlap syndrome (ACOS)”

• GINA dropped the term “syndrome” in 2017



Consensus criteria (2016)



Inhale 4 puffs of MDI salbutamol, 
repeat spirometry 15 minutes later

Beware of bronchoprovocation tests



Asthma-COPD overlap (ACO)

• Check for other features of COPD
– Emphysema on CT

– Reduced diffusion capacity (DLCO)

• Check for other features of asthma:
– Allergic rhinitis

– Elevated exhaled nitric oxide (FeNO)

– Bronchodilator response

– Blood eosinophil

– Serum IgE



Clinical impact of ACO

• ICS is more critical i.e. should be part of initial 
therapy and consider carefully before 
withdrawal

• Consider use of other asthma therapies e.g. 
leukotriene receptor antagonists, biologics



Biomass smoke

• Compared to smokers:

– Less emphysema and air trapping

– More small airway dysfunction

– Thicker basement membranes

– More endobronchial pigmentation

– More macrophage and lymphocyte in bronchial 
washings, less neutrophils

Respirology 2018

Suggests role for more anti-inflammatory therapy?



Non pharmacological

• Pulmonary rehabilitation

– Ensure adequate bronchodilatation BEFORE

– Consider soon after recovery from acute 
exacerbation

• Consider flu vaccine TWICE a year



Interventional



Management of stable COPD 
Intervention 

Non-pharmacological • Smoking cessation
• Pulmonary rehabilitation
• Vaccinations 
• Long-term oxygen therapy

Pharmacological • Bronchodilators
• Inhaled corticosteroids
• PDE-4 inhibitors, Low dose macrolides
• Theophylline

Bronchoscopic • Bronchoscopic lung volume reduction (valves, 
thermoablation)

Surgical • Lung volume reduction surgery
• Lung transplant 

MANAGE COMORBIDS



COPD and comorbidities
► Cardiovascular disease (CVD)

► Heart failure

► Ischaemic heart disease (IHD) 

► Arrhythmias

► Peripheral vascular disease

► Hypertension

► Osteoporosis

► Anxiety and depression

► COPD and lung cancer

► Metabolic syndrome and diabetes

► Gastroesophageal reflux (GERD) 

► Bronchiectasis

► Obstructive sleep apnea

True personalised medicine!



“Comorbidome”

AJRCCM Jul 2012



Take-home messages

• COPD is common in smokers > 40 years old

• Early diagnosis is important and thus the importance of early 
spirometry

• Inhaled bronchodilators are mainstay of treatment

• ICS should be added in cases with concomitant asthma and 
frequent exacerbations 

• Non-pharmacological and comorbid management are equally 
important 
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