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60-year-old man

* Smoker

* Delivery driver

* Asthma since childhood

* Diagnosed with COPD 1 year ago (post-BD FEV1/FVC was 60%)

* On salmeterol-fluticasone propionate 50/250 1 puff BD for asthma
* Seeing his GP for routine follow-up

* Troubled by dyspnea and decreased exercise tolerance over the
past 2 months

* How should his GP approach this case?

Case study courtesy of speaker



Confirmation of diagnosis if necessary

Symptom control & modifiable
risk factors (see Box 2-2)

Comorbidities
Inhaler technique & adherence

Patient (and parent/caregiver) preferences
and goals

Symptoms
Exacerbations
Side-effects
Lung function
Comorbidities

Patient (and parent/
caregiver) satisfaction

Treatment of modifiable risk factors
and comorbidities

Non-pharmacological strategies
Asthma medications including ICS
Education & skills training, action plan

GINA 2024 Box 3-3 © Global Initiative for Asthma, www.ginasthma.org



Not all that wheezes Is asthma

Special considerations for asthma diagnoses List of non-asthma diagnoses

¢ Allergic rhinitis, allergic conjunctivitis Benign or malignant masses, lymph
and atopic eczema nodes, or vascular rings causing central

e Allergic bronchopulmonary aspergillosis airway obstruction

¢ Eosinophilic granulomatosis with
polyangiitis Bronchitis or pneumonia

e Exercise-induced asthma Carcinoid syndrome

o Work-related asthma ardiac | , V

or heart failure
Chronic obstructive pulmonary disease

« Eosinophilic pneumonia

* Foreign body inhalation

s Interstitial lung disease

e Paradoxical vocal cord motion

e Parasitic infection with pulmonary
involvement

* Relapsing polychondritis

e Tracheal stenosis or
tracheobronchomalacia

s Vocal cord mass or paralysis

See, Singapore Family Physician 2018



Differential
diagnosis of COPD

Differential Diagnosis of COPD
Figure 2.3

Diagnosis Suggestive Features

COPD Symptoms slowly progressive

History of tobacco smoking or other risk factors

Variable airflow obstruction

Symptoms vary widely from day to day
Symptoms worse at night/early morning
Allergy, rhinitis, and/or eczema also present
Often occurs in children

Family history of asthma

Congestive heart failure Chest X-ray shows dilated heart, pulmonary edema
Pulmonary function tests indicate volume restriction, not airflow obstruction

Bronchiectasis Large volumes of purulent sputum
Commonly associated with bacterial infection
Chest X-ray/HRCT shows bronchial dilation

Tuberculosis Onset at all ages

Chest X-ray shows lung infiltrate

Microbiological confirmation
High local prevalence of tuberculosis

Obliterative Can occur in children
bronchiolitis Seen after lung or bone marrow transplantation
HRCT on expiration shows hypodense areas

Diffuse panbronchiolitis Predominantly seen in patients of Asian descent
Most patients are male and nonsmokers
Almost all have chronic sinusitis

Chest X-ray & HRCT show diffuse small centrilobular nodular opacities &
hyperinflation

These features tend to be characteristic of the respective diseases, but are not mandatory. For example, a person who
has never smoked may develop COPD (especially in LMICs where other risk factors may be more important than cigarette
smoking).

GOLD 2025



COPD with asthma features | (not “eosinophilic COPD”)

CLINICAL PHENOTYPE - ADULTS WITH CHRONIC RESPIRATORY SYMPTOMS (dyspnea, cough, chest tightness, wheeze)

HIL:;HLY'LII'(EL‘I' TD BE ASTHMA FEATURES OF BOTH ASTHMA + COPD LIKELY TO EE COPD
if several of the following features TREAT AS ASTHMA il savaral of the following features
TREAT AS ASTHMA TREAT AS COPD
HISTORY HISTORY HISTORY
= Symptoms vary over ime and in intensity + Symploms intermittent or episodic = Dyspnea persistent (most days)
- Tnggers may include laughter, exercise, - May have started before or after age 40 - Onset after age 40 years
allergens, seascnal » May have a history of smoking and‘or other - Limitation of physical activity
- Onsel before age 40 years toxic exposures, or history of low birth waight - May have been preceded by cough/sputum
- Symptoms improve spontanecusly or ' - Bronchodilator provides only limited ralief
v:jﬂh bfonc-hoglhwfs {minutes) or ICS Any of asthma leatures at left {e. g common » History of smoking and/or other toxic axposure
(days to weeks) _ triggers: symptoms improve spontaneously or or history of low birth weight or respiratory liness
= Current asthma diagnosis, or asthma diagnosis with bronchodilatlors or ICS, current asthma such a5 tuberculosis
in chilchcod diagnosis or asthma diagnasis in childhood) + No past or curent ¢iagnasis of asthma
= Variable expiratory aiflow limitation = Persistent expiratory airflow limitation - Persistent expiratory aiflow limitation
» Persistent aifflow limitation may be present + \With or without brenchodilator reversibility - With or without bronchodilator reversibility

INITIAL PHARMACOLOGICAL TREATMENT (as well as treating comorbidities and risk factors. See Box 3-5A)

* ICS-CONTAINING TREATMENT IS ESSENTIAL ICS-CONTAINING TREATMENT IS ESSENTIA « TREAT AS COPD (see GOLD report)
to reduce risk of severs exacerbations and to reduce risk of severe exacerbations and - Initially LAMA andior LABA
death. See GINA report death. See GINA report ) ::'!tl rg S as p;%glt[} for patients with
- As-needed low dose ICS-formoterol may be OG-0 LAEA BIT0/OT LAIVIA LSUANY SIS0 (eeae hospitalizations, 22 exacerbations/year
used as reliever. Sea GINA report + Additional COPD treatments as per GOLD requ|r.|ng UC‘.S or hloo(? eosinophils 2300Vl
= DO NOT GIVE LABA andior LAMA without ICS . DO NOT GIVE LABA andior LAMA without ICS = Avoid high dose ICS, aveid maintenance OCS

= Avoid mainte OCs i : . .
void maintenance o Avoid meintenancs OCS Reliever containing ICS is nol recommended

REVIEW PATIENT AFTER 2-3 MONTHS. REFER FOR EXPERT ADVICE IF DIAGNOSTIC UNCERTAINTY OR INADEQUATE RESPONSE

GINA 2024



Proposed Taxonomy (Etiotypes) for COPD

Figure 1.2

Causes of COPD

Classification Description
Genetically determined COPD Alpha-1 antitrypsin deficiency (AATD)
(COPD-G) Other genetic variants with smaller effects acting in
combination
COPD due to abnormal lung Early life events, including premature birth and low
development (COPD-D) birthweight, among others
Environmental COPD
Cigarette smoking COPD (COPD-C) Exposure to tobacco smoke, including in utero or via

passive smaoking
Vaping or e-cigarette use

Cannabis
Biomass and pollution exposure Exposure to household pollution, ambient air pollution,
COPD (COPD-P) wildfire smoke, occupational hazards
COPD due to infections (COPD-I) Childhood infections, tuberculosis-associated COPD, HIV-

associated COPD

COPD & asthma (COPD-A) Particularly childhood asthma

COPD of unknown cause (COPD-U)

*Adapted from Celli et al. (2022) and Stolz et al. (2022)

GOLD 2025



Asthma vs. COPD: Primary care implications

Relationship Pharmacotherapy
implications

Asthma OR COPD Asthma needs ICS. COPD
may not need ICS

COPD with asthma features Treat as asthma and include
ICS

Co-existing asthma AND Treat as asthma and include
COPD ICS

GINA, 2024



Treatable traits: NOVELTY study

‘Asthma’ 'Asthma + COPD' 'COPD'
(n = 5832) (n = 1396) (n = 3898)
. Syshemic
Nunllm::: rhnesinusits Caronary heart dispase ﬁ.m hn,;':"mh "ﬂmﬂl'm

| g Bronchodilator
Adergip 2 ¢ . reversibility
inasinusits B
I.' : i /ﬂ}_:“
oot s qum relioves uze
of Bomassicoal

Systemic inflammation Castropsophageal reflux
. Pulmonary TTs . Extra-pulmonary TTs . Behavioural/environmental TTs

—— >5%—T% = %—10% e—=10%—15% - 50%

Agusti, Respirology 2022



Treatable traits for chronic lung diseases

Treatable Traits

o
l{_@ Specific traits with E’,—r"
specific trait markers
FO

O Targeted by specific
@\ﬂ"’ therapies

Methods and Findings

5 Main Themes

58 studies from
PubMed and Embase
selected

@ Physiological Traits

&) Biochemical Traits

Promising model in
improving care in
chronic respiratory
diseases

@ Microbiological Traits

@ Psychosocial Traits

Further trials should be
conducted to evaluate
clinical utility

@ Comorbidity Traits

Lee, Cells 2021



Allergic Rhinitis and Its Impact on Asthma

TABLE |. Classification of treatments used in patients with
allergic rhinitis®

Tl

Nonsedating H,-antihistamine (oral, mtranasal, and ocular),

leukotriene receptor antagonists, or cromones (intranasal and

ocular)
INCSs
INCSs + intranasal azelastine
i N | . P e P ) P P T [ [T T S
UJLIL La'U'l Ll\.ak)"!l,\.,lt}lu (o s | "lll'LJ'lL 'Lf'U'Lll "!L— CLIIW ] ] vl l™orll Ll IL1 Il

Consider referral to a specialist and allergen immunotherapy

ARIA, JACI 2020



AR: Effect of INCS on FEV1

INCS spray vs Placebo

Experimental Control S5td. Mean Difference Std. Mean Difference

Study or Subgroup  Mean SD Total Mean 5D Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Agondi 2008 2.41 0.56 16 2.41 0.54 14 11.4% 0.00 [-0.72, 0.72) —,
Corren 1992 3.17 0.21 10 2.88 0.16 8 5.7% 1.46 [0.38, 2.53) -
Henriksen 1984 80 15 17 84 19 19 13.1% -0.23 [-0.88, 0.43) —
Kersten 2012 88.2 125 12 866 13.4 13 9.8% 0.12 [-0.67, 0.90]) —
Sandrini 2003 94 10.25 /7 89.78 13.71 9 6.5% 0.32 [-0.67, 1.32]
Stelmach 2005 2.78 0.52 19 269 067 19 13.7% 0.15 [-0.49, 0.78]) S —

* Thio 2000 114 10 11 102 16 10 7.7% 0.87 [-0.03, 1.78]
Thio 2000a 102.8 B 25 100.4 5.3 24 16.3% 0.35 [-0.22, 0.91]) S g—
Thio 2000b 103.1 5.5 23 1004 53 24 15.7% 0.49 [-0.09, 1.07] " e —
Total (95% Cl) 140 140 100.0% 0.31 [0.04, 0.58]
Heterogeneity: T° = 0.03; ¥’ = 10.01, df = B (P = 0.26); I’ = 20% t t
Test for overall effect: Z = 2.23 (P = 0.03) -2 -1

Favours control Favours experimental

Lohia, Allergy 2013

*Data from two separate studies reported as one publication. Data extracted from three parallel experimental arms: Thio 2000 (200 p g FP aqueous nasal spray vs
placebo); Thio 2000a (200 p g FP aqueous nasal spray vs placebo); Thio 2000b (400 y g BDP aqueous nasal spray vs placebo).



AR: Effect of INCS on asthma symptoms and
rescue medication use

INCS spray vs Placebo

Favours experimental Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Agondi 2008 3.77 0.56 16 3.12 0.97 14 4.1% 0.65 [0.07, 1.23] e —
Corren 1992 3.22 2.6879 10 3.36 2.2062 8 0.3% -0.14[-2.40, 2.12]
Henriksen 1984 8.5 0.798 17 7.9 1.7555 17 1.6% 0.60 [-0.32, 1.52] —
Sandrini 2003 18 10.4293 7 19 5.9905 9 0.0% =1.00[-9.66, 7.66] * *
Stelmach 2005 2.2 1.89 19 1.23 2.55 19 0.7% 0.97 [-0.46, 2.40]
Watson 1993 2.4 0.2 21 2 0.2 21 93.3% 0.40 [0.28, 0.52] .
Total (95% CI) 90 88 100.0% 0.42 [0.30, 0.53]
Heterogeneity: T = 0.00; * = 1.77, df = 5 (P = 0.88); I = 0% tz 11 '

Test for overall effect: Z = 6.97 (P < 0.00001)
Favours control

Favours experimental
INCS spray vs Placebo

Std. Mean Difference Std. Mean Difference

Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% ClI IV, Random, 95% ClI
Agondi 2008 0.9 0.34 12.1% 0.90 [0.23, 1.57] S— .
Baiardini 2011 4.4 2.576 0.3% 4.40 [-0.65, 9.45] »
Pedroletti 2008 0.0476 0.0641 33.3% 0.05 [-0.08, 0.17] .
Reed 1988 0.1278 0.1469 26.1% 0.13 [-0.16, 0.42] e Ba s

* Stelmach 2005 0.4211 0.1255 28.1% 0.42 [0.18, 0.67] —
Total (95% CI) 100.0% 0.29 [0.01, 0.58]

Heterogeneity: t* = 0.06; ¥’ = 14.82, df = 4 (P = 0.005); I’ = 73% ; f
Test for overall effect: Z = 1.99 (P = 0.05) 0.5
Favours control

avours expernimenta

*Data extracted from two parallel experimental arms: Stelmach 2005 (400 y g BDP agueous nasal spray with placebo MDI vs placebo nasal spray with placebo

MDI); Stelmach 2005a (400 p g BDP aqueous nasal spray with 1000 p g BDP MDI vs placebo nasal spray with 1000 p g BDP MDI). Lohia, Al_l_ergy 2013



AR vs. CRS: Treatment

TREATMENT

Allergic rhinitis (hay fever) Chronic rhinosinusitis (CRS)

Reduce exposure to triggers, such as grass
or dust

Steroid nasal spray

Yes

Yes

Saline (salt) nasal sprays or rinses

Antihistamines

Combined steroid and antihistamine nasal
sprays

Yes

May not work

Nasal sprays work better than tablets

Yes

Yes

Oral steroids

Allergen immunotherapy (Desensitisation)

No

Often works

Sometimes (short course only)

May not work

May work if there are nasal polyps

Sometimes

Monoclonal Antibodies No
Antibiotics No
Surgery No

May be needed

allergyfacts.org.au



COPD and CV disease

COPD

Systemic inflammation

Abnormal gas exchange
Lung hyperinflation

Reduced physical activity

CVD
Pulmonary edema
Pulmonary hypertension

Poor diaphragm perfusion

GOLD 2025



OPD and multimorbid

Comorbidities

Anaemia

Pulmonary iibrosis*

Ostecporasis

Lung cancer®

QOSA

Pulmonary HTN + RHF”

Cerebrovascular accident

Gastric or duodenal ulcer*

Anxiety™

Atrial fibrillation or flutter® B
Substance abuse |
Underweight i

CHF*

CRF

Depression

— [ Vanfleteren et al (13 comorbidities)
3 Divo et al (79 comorbidities)

Peripheral arterial diseases

GORD

Diabetes

Muscle wasting

Obesity

CAD*

Hyperlipidaemia

Hypertension

0 10 20 30 40

Prevalence (%)

ity = “Syndemic”

Fabbri, Lancet RM 2023



Triggers for asthma and COPD

Variable % p-value
Asthma COPD
(n=779) (n=129)
No. of trigger factors* 3(2-4) 0 (0-1) < 0.001 Laughter
21 93.8 42.6 < 0.001 ; :
22 81.4 17.8 <0.001 Perfume 9.5 0.8 < 0.001
23 60.9 11.6 <0.001 Flowers/pollen 6.3 0 0.001
I§iggnl lactor Alcohol 5.1 0.8 0.021
= o e 12 Gastro-oesophageal o1 0.8 0.021
Heavy rain 32.5 17.1 <0.001 reflux (i.e. heartburn)
Id and wet th aten
(E6id et et Westher) Medication 3.3 0 0.04
Upper respiratory tract 295 9.3 < 0.001 .
fsction Chemical exposure at work 3.2 2.3 0.786
Anxiety/anger/depression 230 7.0 < 0.001 Household pests 2.1 0 0.148
Heavy traffic fumes 20.2 0.8 =000 [NCHEES i £ BRIl
Citrus fruits 19.9 1.6 < 0.001 *Data presented as median (interquartile ran
Air-conditioning 19.1 31 £ oo and mot
Tobacco smoke 15.7 2.3 <0001 Cvereatne
' ' ' See, SMJ 2016
Hot weather 14.9 12.4 0.503

Incense smoke 14.8 1.6 < 0.001



Treatable traits for asthma management

a) p<0.001 b)
I | p=0.012
p<0.001 mm Baseline 60
81 Follow-up
o =
S 67 T 2 40-
0 @
: :
g :
o -
% £ 20
= 2]
0- . | 0-
Intervention group Usual care Intervention Usual care
n=28 n=27 n=28 n=27

Treatment group

McDonald, Eur RespirJ] 2020



Treatable traits for COPD management

"~ MONASH
B University

Home Profiles Research units Equipment Projects Outputs Prizes  «e+ Search... Q

Targeting Treatable Traits in COPD to Prevent Hospitalisations
(TERRACOTTA)

George, Johnson (Primary Chief Investigator (PCl)), Abramson, Michael (Chief Investigator (Cl)), Holland, Anne (Chief Investigator (Cl)), Bell, Simon (Chief Investigator (Cl)),
Paul, Eldho (Chief Investigator (Cl)), McDonald, Vanessa Marie (Chief Investigator (Cl)), Bonevski, Billie (Chief Investigator (Cl)), McDonald, Christine Faye (Chief

Investigator (Cl)), Zwar, Nicholas Arnold (Chief Investigator (Cl)), Dharmage, Shyamali Chandrika (Chief Investigator (Cl)), Mahal, Ajay S. (Chief Investigator (Cl)), Hancock,
Kerry (Chief Investigator (Cl))

Planetary Health, Immunology Alfred Hospital, Centre for Medicine Use and Safety, Acute & Critical Care

Project: Research

Courtesy of speaker



Smoking cessation: ACE Clinical Guidance

ACE CLINICAL GUIDANCE o A g

Promoting

smoking .
cessation |
and treating .\
tobacco e /
dependence g .

Objective . Targ t'audien ce

To optimise smoking Provision of behavioural This clinical guidance is relevant to all
cessation management support and pharmacological healthcare professionals who encounter

treatment to people who smoke current smokers in their practice, especially
who are motivated to quit those providing pimary or generalist cara

ACE Clinical Guidance 2025



Smoking cessation: HPB’s “l Quit Programme”

| QUIT PROGRAMME

SMOKE-FREE JOURNEYS THAT SET YOU
UP FOR SUCCESS

SMS QuitLine Face-to-face
counsellling

Stay smoke-free for 28 days and earn $50 worth of HPB eVouchers!

Courtesy of speaker



Vaccinations

Asthma (GINA 2024) COPD (GOLD 2025)
* Influenza * Influenza
« COVID-19 « COVID-19
* RSV (= 60 years old) * RSV (= 60 years old)
* KIV Pneumococcal * Pneumococcal
e KIV Pertussis (Tdap) e Pertussis (Tdap) (if not done in
adolescence)

 Zoster (>50 years old)

KIV, Keep in view.



Walking in pulmonary rehabilitation

* Exercise training does not enhance lung
function in COPD but significantly
increases exercise tolerance, reduces
dyspnea, and improves guallt y of life by
reversing muscle decon |t|on|n§ and
boosting aerobic function in walking
muscles.

* Training lowers ventilatory demand and
respiratory rate during heavy exertion,
reducing dynamic hyperinflation, easmg
breathing, and allowing more time for
expiration. It also appears to centrally
desensitize patients to dyspnea, though the
mechanism s unclear.

* Greater exercise capacity leads to
increased daily activity and a sense of
mastery, contributing to reduced anxiety
and depression.

Central desensitization
to dyspnea

Decreased anxiety
and depression

Reduction in dynamic
hyperinflation

Improved skeletal-
muscle function

Casaburi, NEJM 2009



Walking goals & self-management

Courtesy of speaker



Asthma and COPD management cycles

Asthma treatment is not ‘set and forget’, and not just medications @ Management Cycle
’ Figure 3.8

Confirmation of diagnosis if necessary

Symptom control & modifiable
risk factors (see Box 2-2)

Inhaler technique & adherence Review

Faliernt (and parent/caregiver) preferences

and goals . IR 4 Symptoms:

Dyspnea
Symptoms Exacerbations
Exacerbations
Side-effects
Lung function i
Comorbidities y .
. , ' Treatment of modifiable risk factors Adjust Assess
Patient (and ‘? o ;ent_/ ' and comorbidities
t 3 ) . :
sareaive sElanton V - Non-pharmacological strategies Escalate
o Asthma medications including ICS Switch inhaler device or molecules Non-pharmacological approaches
De-escalate i 2 e .

self-management education)

{ J

Education & skills training, action plan

GINA 2024 Box 3-3 © Global Initiative for Asthma, www.ginasthma.org

GINA 2024; GOLD 2025



Types of nonadherence

Table 3 Matching adherence interventions to the type of
nonadherence

Type of nonadherence Adherence interventions

Simplify and tailor regimen
Implement behavioral strategies such
as cueing (eg, storing medication
next to toothbrush), reminders and

reinforcement

Self-monitoring and support, with

monitoring from others

Unwitting Review of adherence behavior
Written or visual medication plans
Patient education in disease management
Intelligent Patient education and counseling
Negotiate therapy
Link therapy with personal goals

Lareau, IntJ COPD 2010



As-needed-only ICS-formoterol reduces emergency visits and hospitalisations
In patients with mild asthma

Odds ratio, 95% CI

-
As-needed |CS-formoterol —_—
compared with 65% J 0.35 [0.20, 0.60]
as-needed SABA
0.01 0.1 1 10 100

Favours ICS-form Favours SABA

—
=
As-needed ICS-formoterol —
compared with daily ICS 37 Yo/ 0.63 [0.44,0.91]
+ as-needed SABA £

01 02 05 1 2 5 10

From Crossingham et al, Favours ICS-form  Favours ICS
Cochrane Database Syst Rev
2021 (n=9565)

© Global Initiative for Asthma, www.ginasthma.org




Inhaler adherence: SITT vs. MITT

aMD: 0.09
(95% CI: 0.06-0.13); P<0.001

| | aMD: 0.10
0.8 1 (95% Cl: 0.05-0.14); P<0.001

| | aMD: 0.12

(95% Cl: 0.07-0.17); P<0.001
0.6 - : I I

0.68

Mean PDC

0.4 -

0:2 =

3 months 6 months

12 months

B FF/UMEC/VI B MTT

Busse, J Allergy Clin Immunol Pract 2022



Outcomes for Singapore adults =18y

Mean (SD) ACT score

B 2016 (N=12,947)

W 2017 (N=3419)

2018 (N=2816)

2019 (N=2033)

p<.001 p<.001
25 - 1 I !
20.77 21.00 21.07
1953 2013 1987 (3.77)  (360)  (351)
18.38 4500 (444 (456) 18.34 "
20 1 (4.93) (4.23)
15 -
10 -
5 —
04 T
n=217  n=47  n=692  n=1656 n=321  n=289 n=1614 n=1644
Baseline Follow-up
2016 2017 2018 2019
o,
ACTscore <20.n(%) | (N=12,047) | (N=3419) | (N=2816) | (N=2033) avais
n=217 n=47 n=692 n=1656
Baseline 112 (51.6) 16 (34.0) 233 (33.8) 596 (36.2) <001
n=321 n=289 n=1614 n=1644
Follow-up 171 (53.3) 85 (29.4) 430 (26.6) 433 (26.3)

Koh, Pragmat Obs Res 2024




Outcomes for Singapore adults =18y

p<.001
2.00 - : ]

1.80 A

1.60 -
1.40 ~
1.20
1.00 -
0.80
0.60 -
0.40
0.20 ~
0.00

Mean (SD) number of exacerbations per patient/year

2016 2017 2018 2019
(N=12,947) (N=3419) (N=2816) (N=2033)

Number of exacerbations during the follow-up period

2016 2017 2018 2019

H 0,
EXacetbalions PELYear:n\%) (N=12,947) (N=3419) (N=2816) (N=2033)

255 (2.0) 99 (2.9) 93 (3.3 61 (3.0
6295 (48.6) 1315 (38.5) 899 (31.9) 396 (19.5)

Koh, Pragmat Obs Res 2024



Inhaler prescription for Singapore adults =18y

Proportion of patients, %

70 ~

60 A

50

40

30

20

10

M ICS W ICS+LABA M ICS + LABA + montelukast ICS + LABA + LAMANl m ICS + montelukast
02
o 0.4 /

3.2

2016 2017 2018 2019
(N=12,947) (N=3419) (N=2816) (N=2033)

Koh, Pragmat Obs Res 2024



LABA and LAMA for treating asthma

Crosstalk between
B,and M2
receptors reduces

acetylcholine

ICS increasesthe
expressionof 3,

receptors
gl

Cholinergic nerve

ending Negative
® feedback
‘\ @ @) loop
LABA s @79 O | =]
promote Acetylcholine LAM A\\
LABAs enhance the action bronchodilation O '
of ICS by increasing the via B, receptor

translocation of
glucocorticorticoid
receptors

LAMAs prevent
bronchoconstriction viaM3
receptor

Airway smooth muscle

Bronchodilation Bronchoconstriction

Mechanistic Action of ICS, LABA and LAMA

Wadhawan, Public Health Chall 2022



LAMA added to LABA-ICS t™ung function

Triple therapy Dual therapy FEV,,

No. FEV,;, mean No. FEV,, mean mean difference
Source (SD), L (SD), L (95%CI), L
Hamelmann et al,5° 2017 256 0.31(0.78) 132 0.23 (0.55) 0.08 (-0.05 10 0.22)
Hoshino et al,>1 2018 29 0.11(0.08) 30 0.02 (0.11) 0.09 (0.04 to 0.14)
Ishiura et al,>2 2019 17 0.20(0.28) 17 0.07 (0.29) 0.13 (-0.06t00.32)
Ishiura et al,>3 2020 19 0.10(0.29) 19 -0.01(0.29) 0.11(-0.07 t0 0.29)
Jabbalet al,47 2017 14 0.15(0.43) 14 0.08 (0.43) 0.07 (-0.25t0 0.39)
Jabbalet al,>* 2020 16 0.21(0.43) 16 0.11(0.42) 0.10(-0.20 to0 0.40)
Kerstjens et al,#8 2011 67 0.15(0.25) 33 0.05(0.17) 0.10(0.02t0 0.18)
Kerstjens et al,#6 20122 237 0.13(0.39) 222 0.09 (0.37) 0.04 (-0.03t00.11)
Kerstjens et al,#0 20122 216 0.16 (0.34) 232 0.06 (0.35) 0.09 (0.03t0 0.16)
Kerstjens et al,>> 20202 614 0.45(0.37) 1213 0.34(0.42) 0.11(0.08t0 0.15)
Kerstjens et al,>> 2020? 614 0.39(0.35) 602 0.33(0.38) 0.06 (0.02 t0 0.10)
Lee et al,>6 20202 803 0.13(0.44) 400 0.02 (0.31) 0.10(0.06 to 0.15)
Lee et al,>6 20202 804 0.16 (0.44) 403 0.08 (0.31) 0.09 (0.04t0 0.13)
Pearl Therapeutics,>’ 2017 702 0.13(1.77) 193 0.13(0.32) 0.01(-0.13t00.14)
Ohta et al,>8 2015 228  0.14(0.41) 57 0.08 (0.29) 0.06 (-0.03 t0 0.15)
Singh et al,>2 2014 152 0.14 (0.70) 49 0.11(0.28) 0.03(-0.11t00.17)
Szefler et al,%9 2017 263 0.19(0.43) 130 0.14(0.31) 0.05(-0.02t00.13)
Virchow et al,*> 20192 826 0.24(0.71) 547 0.16 (0.41) 0.09 (0.03t0 0.15)
Virchow et al,#> 20192 557 0.18 (0.36) 553 0.13(0.36) 0.06 (0.02t0 0.10)
Zhang et al,62 2018 40 0.75(0.44) 40 0.68 (0.26)
Overall: 12=0% 6474 4902

Favors triple | Favors dual
therapy | therapy

Weight, %
1.2
8.6
0.6
0.6
0.2
0.2
3.0
4.4
5.1
14.6
12.2
11.1
11.2
1.1
2.4
1.1
3.8
6.0
11.8
0.8
100

.02
FEV, (95% CI), L

-0.4

Kim, JAMA 2021



LAMA added to LABA-ICS VYexacerbations

A | Incidence rate ratio of exacerbations

Mean annualized
exacerhation rate?

Incidence rate

Source Triple Dual ratio (95% ClI)

Kerstjens et al,46 2012 0.53 0.66 0.80 (0.66-0.96)
Kerstjens et al,>> 2020P 0.26 0.33 0.78 (0.61-1.00)
Kerstjens et al,>> 2020P 0.38 0.41 0.93(0.74-1.17)
Lee et al,>6 20200 0.38 0.41 1.04 (0.82-1.31)
Lee et al,>6 2020P 0.39 0.38 0.92 (0.69-1.23)
Pearl Therapeutics,”” 2017 0.44 0.55 0.79 (0.58-1.09)
Virchow et al,4> 2019 0.27 0.35 0.77 (0.64-0.93)

Overall: I2=0%

0.85(0.78-0.92)

Favors triple | Favors dual
therapy : therapy

+

Weight, %
21

12

14

14

9

22
100

ncidence rate ratio (95% Cl)

Kim, JAMA 2021



What can help guide clinicians in managing
asthmatics who are uncontrolled on ICS-LABA?

Choice 1 Choice 2

e Increase ICS e Add LAMA

dose

Courtesy of speaker



Dose-response curve for ICS (FTC) in asthma

Table 2 Doses of fluticasone (ug/day) at which 80% and 90% of the maximum effect

is achieved, as derived from a negative exponential model*

80% of maximum effect

90% of maximum effect

Outcome measure achieved achieved
FEV, 146 209
Morning PEF 172 247
Evening PEF 175 251
Use of rescue medication 7 102
Major exacerbations 108 155
Night awakenings 135 193

“The effect obtained with 1000 pg/day of fluticasone was considered to be the "maximum effec

purposes of this analysis.
FEV,=forced expiratory volume in one second; PEF=peak expiratory flow.

Table 3 Estimates of dose of fluticasone (ug/day) giving peak effect and effect on mean change in outcome measure

Fixed effects model

Dose of peak

Dose of peak

Random effects model

Outcome measure R? effect Mean change (95% Cl) effect Mean change (95% Cl)
FEV, (1) 35% 568 0.62 (0.24 to 1.00) 628 0.70 (0.24 to 1.17)
Morning PEF (I/min) 48% 600 44 (19.5 to 68.5) 633 50 (14.5 to 86.1)
Evening PEF (I/min) 49% 590 52 (8.6 to 95.0) 657 51 (12.6 t0 89.7)
f agonist use (puffs/day) 35% 560 -1.98 (-3.00 to —0.93) 574 —2.36 (—4.05 to —0.66)

FEV,=forced expiratory volume in one second; PEF=peak expiratory flow.

Holt, BMJ 2001



Dose-related benefits/risks for ICS in asthma

Relationship of Fluticasone Propionate dose, clinical effect,
and risk of systemic side effects

Low dose Medium dose High dose
100 T X
70 8
///"/ q(]_)
Q P * 60 B
= A 7]
i o
=0 §
&} -40 @
= 5
% 30 &
E ___.—F-"'K E
5 e -20 3
o~ = o
- 10 2
e 3°
0= 0
0 250 500 750 1000
Daily dose of Fluticasone Propionate (ug)
Efficacy outcome Systemic side effect
—&- FEVA1 -e- Use of rescue medication -%- Adrenal insufficiency
-o- Morning PEF - Major exacerbations »- Cataracts
A Evening PEF o~ Night awakenings -%- Non-vertebral fracture

%- Diabetes

Beasley, AJRCCM 2019



COPD: Add ICS to LAMA-LABA if
exacerbation+ & eos =2100/pL

Follow-up Pharmacological Treatment
Figure 3.9

DYSPNEA EXACERBATIONS
LABA or LAMA LABA or LAMA I
(=]
ifbl:;u3doo
LABA + LAMA* LABA + LAMA* -
03100 oo hA
eos 2 100 i biooi
¢ Consider switching inhaler device or LABA + LAMA +ICS J_ eos 2 300
molecules
¢ Implement or escalate L
non-pharmacological treatment(s) X
» Consider adding ensifentrine f 1
. lr}vgstlg:te (and treat) other causes Roflumnilast e gl
OlCyspuea FEV1 < 50% & preferentially in chronic
4 chronic bronchitis former smokers bronchitis

*Single inhaler therapy may be more convenient and effective than multiple inhalers; single inhalers improve adherence to treatment.
Consider de-escalation of ICS if pneumonia or other considerable side-effects. In case of blood eos 2 300 cells/ul de-escalation is more
likely to be associated with the development of exacerbations.
Exacerbations refers to the number of exacerbations per year.

GOLD 2025



COPD: Add
LAMA to LABA-
ICS If
exacerbation+
& e0s =2100/pL

Management of Patients Currently on LABA+ICS

Figure 3.22

Patient currently on
LABA+ICS

No current exacerbations

i iti No relevant Current exacerbations
Previous positive treatment it ion Hltory

response*
Low High Consider I?:lood ‘ B-Iood -
symptom symptom changing to ¢ eosinophils [§ eosinophils
load load LABA+LAMA <100/ pL >100/puL

Consider
escalating to
LABA+LAMA+ICS

Continue
treatment

*Patient previously had exacerbations and responded to LABA+ICS treatment

GOLD 2025



Triple therapy reduces COPD mortality

Evidence Supporting a Reduction in Mortality with Pharmacotherapy

and Non-pharmacotherapy in COPD Patients Figure 3.17

Therapy RCT* Treatment effect on mortality Patient characteristics
Pharmacotherapy
LABA+LAMA+ICS! Yes | Single inhaler triple therapy compared to dual Symptomatic people with a E 'd S rh' R d cﬁ 4 M r.t I 't 'th P h th

LABD therapy relative risk reduction: history of frequent ar::,r'ur \" ence uppo ng a e u On ln o a l v W' armaco era py
IMPACT: HR 0.72 (95% CI: 0.53, 0.99)" severe exacerbations
ETHOS: HR 0.51 (95% CI: 0.33, 0.80)*

and Non-pharmacotherapy in COPD Patients Figure 3.17

Non-pharmacological Therapy

Smoking Yes | HR for usual care group compared to Asymptomatic or mildly
cessation® intervention group (smoking cessation) symptomatic
HR 1.18 (95% CI: 1.02, 1.37)*

Pulmonary Yes | Old trials: RR 0.28 (95% C1 0.10, 0.84)* Hospitalized for exacerbations * H 1 ich

rehabilitation® New trials: RR 0.68 (95% CI 0.28, 1.67)™ of COPD (during or < 4 weeks Thera pv RCT Treatment effeCt on morta Iltv Pahent CharaCte ristics
after discharge)

Long-term oxygen  Yes | NOTT: 2 19 hours of continuous oxygen vs < 13 Pa0, < 55 mmHg or < 60 Pharm aCOtheraPV

therapy* hours: 50% reduction® mmHg with cor pulmonale or

MRC: = 15 hours vs no oxygen: 50% reduction® | secondary polycythemia

LABA+LAMA+ICS* Yes | Single inhaler triple therapy compared to dual Symptomatic people with a

Noninvasive Yes | 12% in NPPV (high IPAP level) and 33% in Stable COPD with marked . N N .
positive pressure control hypercapnia LABD therapy relative risk reduction: hlStOr\," of frequent and/Ur
ventilation® HR 0.24 (95% CI 0.11, 0.49)* .
L . severe exacerbations
Lung volume Yes | 0.07 deaths/person-year (LVRS) vs 0.15 deaths/ Upper lobe emphysema and IMPACT HR 0-72 (95% CI- 0-531 U_gg)la

reduction surgery® person-year (UC) RR for death 0.47 (p = 0.005)° low exercise capacity ETHOS: H R 0 51 (95% CI : 0 33, 080] ib

*RCT with pre-specified analysis of the mortality outcome (primary or secondary outcome); *Inconclusive results likely due to differences in
pulmanary rehabilitation across a wide range of participants and settings.

1. a) IMPACT trial (Lipson et al. 2020) and b) ETHOS trials (Martinez et al. 2021); 2.Lung Health Study [Anthonisen et al. 2005); 3. a) Puhan et al.
{2011) and b) Puhan et al. 2016; 4. a) NOTT (NOTT, 1980) and b) MRC (MRC, 1981); 5. Kohlein trial (Kohlein et al. 2014); 6. NETT trial {Fishman et
al. 2003}

IC5: inhaled corticosteroid; IPAP: inspiratory positive airway pressure; LABA: long-acting beta-agonist; LABD: long-acting bronchedilator; LAMA:
long-acting anti-muscarinic; LTOT: long-term oxygen therapy; NPPV: noninvasive pesitive pressure ventilation; LVRS: lung volume reduction
surgery; UC: usual treatment control group.

GOLD 2025



Reliever for non-formoterol maintenance therapy

Patients receiving maintenance ICS-salmeterol at study entry

As-needed As-needed
formoterol salbutamol

Variable n (%) n (%) OR (95% CI) p-value
Total SAE and/or DAE 105 (6.6) 106 (6.3) |—.—| 1.04 (0.79, 1.38) 0.76
Serious adverse events 70 (4.4) 91 (5.4) '—H 0.80 (0.58, 1.10) 0.17
Deaths 4(0.3) 2(0.1) |—0—> 2.11(0.39, 11.51) 0.39
Asthma-related SAE 26 (1.6) 35(2.1) I—.—l 0.78 (0.47, 1.30) 0.33
Non asthma-related SAE 44 (2.8) 56 (3.4) I—0—| 0.82 (0.55, 1.23) 0.33
Cardiovascular-related SAE 8 (0.5) 6(0.4) f L I 1.40 (0.49, 4.05) 0.53
Discontinuation due to AE 50 (3.1) 25 (1.5) —&— 2.14 (1.32, 3.47) 0.0021
Asthma-related DAE 24 (1.5) 15 (0.9) I—-—0—| 1.69 (0.88, 3.24) 0.11
Non asthma-related DAE 26 (1.6) 10 (0.6) —®&—> 2.76(1.33,5.79) 0.0066
DAE due to SAE 15(0.9) 10 (0.6) :
DAE due to non SAE 35(2.2) 15 (0.9) ' 2.49 (1.35, 4.57)
0?2 o Ojsl o
B Lower risk Lower risk
B with as-needefl with as-needed

formoterol salbutamol

RELIEF (post-hoc), JACI Pract 2023



Reliever for non-formoterol maintenance therapy

The NEW ENGLAND JOURNAL of MEDICINE

’ RESEARCH SUMMARY ’

Albuterol-Budesonide Fixed-Dose Combination Rescue Inhaler for Asthma
Papi A et al. DOI: lO.lOSE,’NEjM032203lE3

CLINICAL PROBLEM .f/-

. . . Higher-Dose Combination | Lower-Dose Combination Albuterol Alone
Patients typically treat acute asthma symptoms with e —— e ) -
short-acting 3 -agonist (SABA) rescue therapy. However,
SABAs do not treat inflammation, leaving patients at risk
for severe exacerbations. Whether rescue therapy with a
fixed-dose combination of a SABA (albuterol) plus a glu-
cocorticoid (budesonide) can improve outcomes is un-
known.

Adults and adolescents |
I

CLINICAL TRIAL

Children 4 through 11 years of age |
Design: A multinational, phase 3, double-blind, random- < T =/
ized trial evaluated the safety and efficacy of as-needed
use of a fixed-dose combination of albuterol and First Severe Asthma Exacerbation
budesonide, as compared with albuterol alone, in patients _ Minimum Follow-up, 24 Wk
with uncontrolled moderate-to-severe asthma receiving . - g
inhaled glucocorticoid-containing maintenance therapy. 0.5 Higher-dose P Albarterol
° combination combination alone
0.84 (N=1013) (N=1054) (N=1056)

Intervention: Adults and adolescents were randomly as-
signed to receive, on an as-needed basis, 180 ug of al- 0.7
buterol plus 160 pg of budesonide, 180 ug of albuterol

Higher-dose combination vs. albuterol alone:

i & 064 ! HR, 0.74 (959 C1, 0.62-0.89); P=0.001
plus 80 ug of budesonide, or 180 ug of albuterol; the 5 ,.] : S
treatments were delivered through a single metered-dose —5 X HR, 0.84 (95% CI, 0.71-1.00)
inhaler. Children 4 through 11 years of age were as- e 041 . —
signed only to the lower-dose combination group or the 03 .
albuterol-alone group. Participants continued their base- 024 : —
line glucocorticoid-containing maintenance therapies. The - T
primary efficacy end point was the first severe asthma 1 . ' .
exacerbation in a time-to-event analysis. 0 B 16 21 32 40 4% 6 62 T S0 88 96 104 1z

Weeks since Randomization

MANDALA, NEJM 2022



60-year-old man

* Smoker

* Delivery driver

* Asthma since childhood

* Diagnosed with COPD 1 year ago (post-BD FEV1/FVC was 60%)

* On salmeterol-fluticasone propionate 50/250 1 puff BD for asthma
* Seeing his GP for routine follow-up

* Troubled by dyspnea and decreased exercise tolerance over the
past 2 months

* How should his GP approach this case?

Case study courtesy of speaker



Summary: Holistic care for asthma and COPD

Review non-inhaler-related issues Review inhaler-related issues

e Diagnosis
e Comorbidity (e.g., AR/CRS, IHD)

e Psychosocial treatable traits
(including environmental and
work-related triggers)

* Preventive healthcare: Smoking
cessation, walking (e.g.,
30min/day), vaccinations

e Adherence/technique

e Uncontrolled asthma: Add
LAMA to LABA-ICSif ICS dose is
mid-high already

e Uncontrolled COPD: Add ICS to
LAMA-LABA if baseline
eosinophils 2100/uL

e Consider combination inhalers

kaychoongsee@nus.edu.sg



Succinct Safety Information

Relvar Ellipta

Contraindications: Severe milk-protein allergy, or hypersensitivity to the active substance(s) or any of
the excipients. Warnings & Precautions: Not for acute asthma symptoms or acute exacerbation in
COPD. Therapy should not be stopped without physician supervision. Paradoxical bronchospasm may
occur. Caution advised in patients with severe cardiovascular disease, pulmonary tuberculosis, chronic
or untreated infections, with moderate to severe hepatic impairment, diabetes mellitus, and for co-
administration with strong CYP3A4 inhibitors. Systemic effects may occur at high doses. Consider risk
factors for pneumonia before prescription, and re-evaluate treatment if pneumonia occurs. Avoid
concurrent use of non-selective and selective beta-blockers. Adverse Reactions: Very common -
Headache, nasopharyngitis; Common -pneumonia, upper respiratory tract infection, bronchitis,
influenza, candidiasis of mouth and throat, oropharyngeal pain, sinusitis, pharyngitis, rhinitis, cough,
dysphonia, abdominal pain; arthralgia, back pain, fractures, and pyrexia. Please refer to the full
prescribing information for more details.

Full Pl available on request. Version abbrev GDS12/IPI12 (SlI)
Relvar Ellipta was developed in collaboration with INNOVIVA



Succinct Safety Information

Trelegy Ellipta

Contraindications: Hypersensitivity to the active substances or to any of the excipients (lactose monohydrate and magnesium stearate)
or patients with severe milk-protein allergy. Warnings & Precautions: Asthma: Should not be used to treat acute asthma symptoms or
an acute exacerbation in COPD for which a short-acting bronchodilator is required. COPD: Should not be used to treat an acute
exacerbation in COPD for which a short-acting bronchodilator is required. Patients should not stop therapy with Trelegy Ellipta, in
asthma or COPD, without physician supervision since symptoms may recur after discontinuation. Discontinue Trelegy if paradoxical
bronchospasm occurs and institute alternative therapy if necessary. Cardiovascular effects, such as cardiac arrhythmias e.g. atrial
fibrillation and tachycardia, may be seen after the administration of muscarinic receptor antagonists or sympathomimetics, use with
caution in patients with unstable or life-threatening cardiovascular disease. Monitor patients with moderate to severe hepatic
impairment for systemic corticosteroid-related adverse reactions and the 100/62.5/25 micrograms dose should be used. Systemic
effects may occur, particularly at high doses for long periods, but much less likely than with oral corticosteroids. Possible systemic
effects include HPA suppression, decrease in bone mineral density, cataract, glaucoma, central serous chorioretinopathy and more
rarely, a range of psychological or behavioural effects including psychomotor hyperactivity, sleep disorders, anxiety, depression or
aggression. Use with caution in patients with urinary retention, narrow angle glaucoma, pulmonary tuberculosis or with chronic or
untreated infections. hyperglycaemia and severe hepatic impairment. Consider risk factors for pneumonia in patients with COPD
before prescribing, and re-evaluate treatment if pneumonia occurs. Adverse Reactions: Very Common: Nasopharyngitis. Common:
Urinary tract infection, sinusitis, pharyngitis, upper respiratory tract infection, headache, cough, oropharyngeal pain, dysphonia,
constipation, pneumonia, bronchitis, rhinitis, influenza, candidiasis of mouth and throat, arthralgia, back pain, viral respiratory tract
infection. Uncommon: dry mouth, dysgeusia, atrial fibrillation, supraventricular tachyarrhythmia, tachycardia, fractures.

Version number: GDS12/IPI113a (Sl)
Trelegy 200 is not licensed for COPD in Singapore.



For Full Prescribing Information, scan QR codes.

Seretide Accuhaler: Relvar Ellipta:

Only Seretide Accuhaler 50/500mcg is indicated for COPD in Singapore.
Flixotide Evohaler is not licensed for tthe treatment of COPD in Singapore.
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