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Mortality associated with chronic respiratory diseases in 2016 and the 2040 forcast
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Total CRD COPD Pneumoconiosis Asthma ILD + sarcoidosis Other

W 2016 61574.64 47146.2 414.94 10499.32 2305.43 1208.75
2040 forcast 77269.92 62276.02 338.53 7978.51 4983.86 1693.01

Lancet 2018; 392: 2052-90
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International J of COPD. 2015. PLOS ONE, 2014. Asia Pac Fam Med. 2015 Apr 23;14(1):4. Sci Rep. 2020 Dec 3;10(1):21025.
Int J Chron Obstruct Pulmon Dis. 2018 Sep 25;13:2949-2959. Int J Chron Obstruct Pulmon Dis. 2018; 13: 1309-1316
Modified from Dr. CS Lin
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T PRE COPD |
Cigarette smoke
e Lung No airflow limitation
Biomass, pollution Function Low DLCO
Infections Rapid rate of FEV,
decline
Genetic (AAT and others)
Symptoms  Cough, sputum,
Aavnn dyspnea
Developmental Structure ~ Emphysema
Unknown ) Abnormal airways
Vascular remodeling }

Vestbo J. Global strategy for the diagnosis, management, and prevention of chronic obstructive pulmonary disease (updated 2016); N Engl J Med
2019;381:1257-66.
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Cigarette | Biomass
smoke fuel

| Physical

activity Peripheral lung

inflammation

Hypoxia

Skeletal muscle ==
weakness =

Cachexia

Systemic inflammation
Cytokines: IL-1p, IL-6, IL-18, TNFa
Acute phase proteins: CRP, SAA

Metabolic diseases . Bone disease

Diabetes Osteoporosis
etabolic syndrome Osteopenia

Obesity

Cardiovascular diseases
IHD, CCF, hypertension

Depression

PLoS Med 2010;7(3): 1000220



Asthma vs COPD
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SABA Short-acting beta-agonist

SAMA Short-acting anti-muscarinic agent
LABA Long-acting beta-agonist

LAMA Long-acting muscarinic antagonists
ICS inhaled corticosteroids

Dual bronchodilators LABA+LAMA
PDE4 inhibitors type 4 phosphodiesterase inhibitor
NAC N-acetylcysteine




Optimizing bronchodilation in COPD

Complimentary actions of B,-agonists
and antimuscarinics

| LABA LAMA Ach
oY) nr
P\gﬂ{‘\% agﬂo "\5‘,{}? &

B, receptor

1 |
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cAMP Ca?*

- [, stimulation and _
PKA-mediated inhibition of 'y ', = Antagonism of
acetylcholine via M,

MLCK directly reduces cetyl
smooth muscle contraction ﬂ] MLCK inhibits vagal tone

Smooth muscle contraction

Adapted from Cazzola & Molimard. Pulm Pharmacol Ther 2010
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2 2 moderate
exacerbations or > 1
leading to
hospitalization

0 or 1 moderate
exacerbations
(not leading to

hospital admission)

FIGURE 4.1
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mMRC 0-1 CAT < 10

mMRC 2 2 CAT 2 10

GOLD 2022




Dual bronchodilator in COPD

PINNACLE-1, -2, and -4 results demonstrated that FORM/GLY (14.4/9.6 ug) MDI conferred
greater benefits vs placebo MDI in patients with moderate-to-very-severe COPD

Primary endpoint: Onset of action (FEV, at
FRELIFIEW; BL BB 21 trough FEV, at Week 24 5 min post-dose on Day 1)

PINNACLE-1: 291 mL PINNACLE-1: 150 mL PINNACLE-1: 187 mL

PINNACLE-2: 267 mL PINNACLE-2: 103 mL PINNACLE-2: 186 mL

PINNACLE-4: 298 mL PINNACLE-4: 165 mL PINNACLE-4: 179 mL
(P<0.0001) (P<0.0001) (P<0.0001)

Results of PINNACLE-3 confirmed the long-term safety and tolerability of FORM/GLY

MDI; improvements in Efficacy endpoints were also sustained over 52 weeks

AE, adverse event; ICS, inhaled corticosteroids; CAT, COPD assessment test; FORM, formoterol fumarate; FORM/GLY, glycopyrrolate/glycopyrronium + formoterol fumarate (Bevespi); GLY,
glycopyrrolate/glycopyrronium; TIO, tiotropium (Spiriva)
1. Fernando J Martinez et al. Chest . 2017 Feb;151(2):340-357; 2. Brian J Lipworth wt al. Int J Chron Obstruct Pulmon Dis. 2018; 13: 2969-2984
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Cochrane network meta-analysis, N=101,311

- The NMAs suggested that the LABA/LAMA combination was the highest ranked treatment
group to reduce AE. LABA is the worst rank.

- HR against LAMA: 0.87 (95% CI 0.78 to 0.99)

LAMA v LABA S —

SAL 50 bed

SALS0+Tiol8 IND 150 o4 LABANCS v LABA - e

INDIGlyea 110050 gd FM 10-12

LABA: 10,279,

& LABALAMA vIABA{ —e——
BOP/FM 200112 Tio 18 gd LAMA: 6376, g

LABA/ICS: 8282 E
BUDiPH 20 o | ABA/LAMA: 834 - RN e s

BUDIFM 160/ FPISAL 250750 bid
LABA/LAMA v LAMA 4 e
FPS00+SAL S0 FRISAL S00/50 big
FFVI 10025 qd

LABA/LAMA v LABAICS 4 —_—

B d 1 1.2 14 1.6
Hazard rafio

Cochrane

Oba Y et al. Cochrane Database Syst Rev. 2018;12:CD01260 ]
(‘% Library
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/D= E2E: Triple therapy > Dual BD
ICSTE & Al bz = 2% o] LUB /D AE reduction

ETHOS BUDIGLY/FORM 320/14.4110 g
1.8 — 250/, demansirated a:
. — 1.6 - (95% CI: 19, 30) 5 s
@ O p<0.001 g =
=3 147 ) £ 142
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= E 0.6 — a /g - reduction in the annual  reduction in the annua
<3 o044 - = s rate of exacerbations rate of exacerbations
. [ g w5, LAMAILABA vs. ICSILABA
0.2 — s 0
BUDIGLYFORM  BUDGLYFORM  GLY/FORM BUDIFORM nn. - ppn
0 " . DOEAD g 1B044MD g 144010 g 320110 pg '
- . . 320 95% Ck: 069 fo 043 95% CI: 0.79 1o 035
FF/UMEC/VI UMEC/VI (n=2137) (n=2121) [n=2120) {n=2131) UQ
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PATIENT ESSENTIAL RECOMMENDED
GROUP
Smoking Cessation Physical Activity
A (can include pharmacologic
treatment)

B

B, C and D smoking Cessation Physical Activity
(can include pharmacologic
treatment)

Pulmonary Rehabilitation

fmii8 R

*Can include pharmacologic treatment.

TABLE 4.8

DEPENDING ON LOCAL
GUIDELINES

Flu Vaccination
Pneumococcal Vaccination
Pertussis Vaccination

Covid-19 Vaccination

Flu Vaccination
Phneumococcal Vaccination
Pertussis Vaccination

Covid-19 Vaccination

EEEE

GOLD 2022
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F¥EsCbiomarker

- biological marker

- Any substance, structure, or process that can be measured in the body or its products
and influence or predict the incidence of outcome or disease

O UESERASRNEHEY  BEERNEENREEXENMEANYE - SEBE
- Eoun : M -~ OBk

WHO International Programme on Chemical Safety Biomarkers in Risk Assessment: Validity and Validation. 2001
Retrieved from http://www.inchem.org/documents/ehc/ehc/ehc222.htm.
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v' Diagnose COPD

v' Define disease severity

v' Define disease endotype

v' Confirm treatment adherence

A 4

Diagnostic

(v Target treatment B
effectively

v' Confirm treatment
response

v" Avoid inappropriate

\ escalation /

Predictive

& / . .
Prognostlc Reduce exacerbation risk

v Prevent lung function decline

Respirology 2017;22:430-442
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Adhesion receptors

ST i - First described by Paul Ehrlich in 1879
ipid body, synthesize - (0)/A
@ ‘ ;t:o?ri::es,ytht:‘omboxane B2, Up to 6 /0 In bone mal'I'OW
prostaglandins, 15- HETE, PAF. .
& - Half life: 18 hours

v <% Complement receptor

Sombrero vesicle ( S
2

Mitochondria A pe - Usually less than 500 cells/ul in
eaeLLe z @.§ circulation in healthy person
Primary granule ' ® ‘

i Secondary granule
7 Vi
@ @ - <}: Fc receptor:

) ..° [ " FcaR, FcyRI-IIl, FceRI-11

\4

Degranulation Sombrero vesicle accompanying

the granule towards the
cytoplasmic membrane for
degranulation.

Current Rheumatology Reports 2020;22: 5
BioMed Research International 2018; 9095275



Eosinophil granule proteins E¥ ABBERKISE

ECP

Secondary
granules

antibacterial & antiparasitic
properties®?° “%: involvement in
EETs>”%"2: bacterial cell membrane
depolarization”*; neutralization of

LPS°”; formation of amyloid-like

fibrils’; ROS production & induction
of apoptosis in keratinocytes”';
upregulation of MMP9 expression”’

Eosinophil

CLC Primary vesicular transport of cationic
granules RNases”"; requirement for eosinophil

granulogenesis%; involvement in
inflammation?®’

EPO Primary &  oxidative inactivation of pathogens*’
secondary °7, oxidative damage towards host
granules endothelial cells*®; inhibition of LPS

and lipid A 1n gram-negative bacteria
membranes’®

EDN Secondary ribonuclease activity against viruses®”
granules ~%%: inactivation of extracellular

virions”|; ROS production & induction

of apoptbstsTrkeratimocytes—

MBP

Secondary
granules

antibacterial & antiparasitic

properties*®*%°%; cytotoxicity against
59,60.

host tissue ; causes degranulation

of human eosinophils”’; enhancement
of production of proinflammatory IL-
8°!; permabilization of cell
membranes”®°%°?; formation of
amyloid-like fibrils’®; involvement in
EETs>>#°*">; non-toxic extracellular

deposits”?">

Allergology International, https://doi.org/10.1016/j.alit.2020.11.001
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Cigarette | *

ololo olololo)

Epithelial
cells

TSLP, IL-33

CcCLS / \ GM-CSF

Resident

CCR3 eosinophiils
=T
o —— '(\‘
- 72
Recruited
eosinophils

Exacerbations, Response to corticosteroids

Barnes PJ. Inflammatory endotypes in COPD. Allergy. 2019;74:1249-1256
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CanCOLD Study

b] 100+
954
90+
851
80+
757
70+

FEV, % of baseline

<150 cells-puL-1 (n=182)
>150-<300 cells-uL-1 (n=168]
>300 cells-uL-" (n=116)

65-

60+

55 | | | | | |
0 1 2 3 4 5 6

Follow-up time years

Eur Respir J 2021; 57: 2000838



Eosinophil Counts B AECOPDAL

- [ 3] B

Time to event: 25%

No. of patients percentile* (days)

Subgroup IND/GLY SFC

IND/GLY SFC

Hazard ratio (95% CI)

Blood eosinophils count
<2% 620

>2% 1,026
Blood eosinophils count
<3% 1,041

>3 % 605
Blood eosinophils count

<5% 1,442

>5% 204
Blood eosinophils count

< 150 cells/ul 623

150 to < 300 cells/ul 655

> 300 cells/ul 368
Overall

659
993

1,037
615

1,444
208

0.5
< [Favors IND/GLY

1.5

Favors SFC wpp-

0.70 (0.59, 0.82)
0.83 (0.73, 0.94)

0.73 (0.65, 0.83)
0.86 (0.73, 1.01)

0.74 (0.67, 0.83)
1.06 (0.80, 1.42)

0.65 (0.55, 0.76)
0.81 (0.70, 0.95)

0.98 (0.79, 1.21
0.78 (0.70, 0.86)

2318

FLAME

Am J Respir Crit Care Med. 2017 May 1;195(9):1189-1197
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257 —— Budesonide-formoterol 160-4-5 Mg
20 ~

O Optimize symptoms group " Formoterol 4.5 ug

® Optimize symptoms and & 2:04
= minimize eosinophilia group c
= 15 =
c 8 157
2 g
" @
.9 10 - é 1'0 =]
£ =
T —o—o >
© c
- £ 05-
m
=5 .J
2

0 T T T T
0 0-20 0-40 0-60 0-80

01 2 3 4 5 6 7 8 9 10 11 12
Months

International Journal of COPD 2018:13 335-349

Eosinophil count (x10° cells per L)

Bafadhel et al. Lancet Respir Med 6(2), 117-126, 2018

Exacerbation rate ratio

2.0

1.5+

25% reduction risk
of AE (95% Cl 0-57-0-99)

T T T
0-20 0-40 060 080 1.00

Eosinophil count (x10° cells per L)

Eos: 100
ICS/ LABA > LABA

cells/ulL

31



} 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):

* STRONG SUPPORT - - CONSIDER USE - * AGAINST USE -

* Repeated pneumonia events

* Blood eosinophils <100 cells/uL

e History of mycobacterial
infection

* History of hospitalization(s) ¢ 1 moderate exacerbation of COPD
for exacerbations of COPD# per year#

* > 2 moderate exacerbations ¢ Blood eosinophils 100-300 cells/pL
of COPD per year#

* Blood eosinophils >300 cells/pL

e History of, or concomitant, asthma

#despite appropriate long-acting bronchodilator maintenance therapy (see Table 3.4 and Figure 4.3 for recommendations);
*note that blood eosinophils should be seen as a continuum; quoted values represent approximate cut-points;

eosinophil counts are likely to fluctuate.

Reproduced with permission of the © ERS 2019: European Respiratory Journal 52 (6) 1801219;

DOI: 10.1183/13993003.01219-2018 Published 13 December 2018

FIGURE 3.1

Gold 2022



Withdrawal of Inhaled Corticosteroids in Chronic
Obstructive Pulmonary Disease: A European
Respiratory Society Guideline

Strong recommendation

Eosinophil count

>300cells/ul for inhaled corticosteroid
continuation
Inflammation
" Conditional
Eosinophil count dati
<300cells/ul recommenaation
for ICS
withdrawal
<2 peryear 2 or more peryear
and no hospitalisation or 1 hospitalisation

Exacerbation

Blood eosinophil counts

= <150- ——
- .
[+}) :
2 150-300- —®—
o :
o [ >300- g ) & |
Q :
O  <2%- —&—
= ;
= .
O >2%- ‘—e—
== :
| |

| |
0.0 0.5 1.0 1.5 2.0 2.5
Rate ratio (95%CIl)

Statistically significant increased AE frequency is
observed in patients with BECs > 300 cells/uL-1 or = 2%

Eur Respir J 2020



Follow-up Management

AEEIKIBEoSsEEHEIZRSTREIE T AICS

e EXACERBATIONS o - JEE%{SZ%EH X R EERERE—IX
£33
LABA or LAMA — Eos<300MADual
| *
J, J - E0s>300 or >100{BAE>2;%(or )%
(2 {£Bz)FBICS/LABA
LABA + LAMA (2 LABA + ICS
Consider if S —‘ - EZIK}EH Dua Iﬁl%_;KAE?é
e0s < 100 Consider if
eos 2100 — Eos<1000EAthZEY)
Y LaBA+LAMA+ICS | € ~ Eos>100FTriple
ol N
\I’ J’ - FHICS/LABARIRF#
Roflumilast n former smolers — 1RAE#&E0s>300
FEV; <50% & Azithromycin
chronic bronchitis - >2/RAE (or 1 ;/’('fEEB;TE)?éEOSZ 100
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e DYSPNEA
LABA or LAMA
U
(=
LABA + LAMA | ¢ LABA +1CS
L 4

. COﬁsif{er LABA+LAMA+ICS

switching

inhaler device
or molecules

* Investigate
(and treat)
other causes

of dyspnea

BCIFRE

e EXACERBATIONS

LABA or LAMA

S — (**
LABA + LAMA (

Consider if ‘
eos < 100 Consider

eos 2100

if

LABA + ICS

)

LABA + LAMA+Ics | €

o

-

Roflumilast

FEV; < 50% &
chronic bronchitis

~

In former smokers

Azithromycin

*Consider if EOS = 300 or EOS = 100 AND = 2 AE/1 hospitalization
**Consider de-escalation of ICS or switch is pneumonia, inappropriate original indication or lack of response to ICS
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UK database, Real world study, N=8853

AE reduction in LABA/LAMA/ICS is better than LABA/LAMA only while:
bEos counts > 6%, HR 0.66 (95% CI, 0.46-0.94)
Prior AE>2, HR0.83 (95% CI, 0.70-0.98)

First COPD Exacerbation | No. of Patients | No. With Events | Person- Years | Rate per 100 per Year | Crude”HR Adjusted” HR (95% CI)
Moderate or severe exacerbation
LAMA-LABA-ICS 6,921 1,936 2,487 77.8 1.06 0.97 (0.87-1.08)
LAMA-LABA 1,932 418 542 77.2 1.00 1.00 (Reference)
Severe exacerbation
LAMA-LABA-ICS 6,921 356 3,074 11.6 1.25 1.04 (0.79-1.37)
LAMA-LABA 1,932 60 630 9.5 1.00 1.00 (Reference)
First severe pneumonia
LAMA-LABA-ICS 6,921 280 3,099 9.0 1.57 1.46 (1.03-2.06)
LAMA-LABA 1,932 37 634 5.8 1.00 1.00 (Reference)

Chest 2020;157(4):846-855




Dual or triple therapy in COPD management

> 1 Mod
| Exacerbation/y

Persistent 3 5300

Symptoms

LAMA + LABA

Pneumonia
or TB risk
Heavy
smoker

ICS + LAMA +

ABA

No Mod
Exacerbation/y

BE <100

Multiple
chronic
conditions
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Rapid and effective choose devices for COPD patients

Patient

Conscious inhalation
possible

Sufficient
inspiratory flow

|

Hand-breath
coordination+

|

l

Hand-breath
coordination—

l

I

Insufficient
inspiratory flow

l

Hand-breath
coordination+

l

l

Hand-breath
coordination—

|

Conscious inhalation
not possible

pMDI
DPI
BA-pMDI
SMI

pMDI + holding
chamber

DPI

BA-pMDI

SMI

pMDI + holding
chamber
BA-pMDI

SMI

pMDI + holding
chamber
BA-pMDI

SMI

Nebulizer

pMDI + holding
chamber

Nebulizer

Figure 4 Algorithm for choosing inhaler device according to the patient’s inspiratory flow and ability to coordinate inhaler actuation and inspiration.
Note: Reprinted from Respir Med, 107/12, Dekhuijzen PN, Vincken W, Virchow |C, et al, Prescription of inhalers in asthma and COPD: towards a rational, rapid and effective

approach, 1817-1821, Copyright 2013, with permission from Elsevier.'?

HEIRHRSHEA -
2% {F FpMDI+add-
on device

Abbreviations: BA-pMDI, breath-actuated pressurized metered dose inhaler; DPI, dry powder inhaler; pMDI, pressurized metered dose inhaler; SMI, Soft Mist™ Inhaler.

Respir Med. 2013;107(12):1817-21
Patient Prefer Adherence. 2016;10:1561-72



Elderly COPD with comorbidities
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COPD device selection in CHGH
CHGH COPD patients’ characteristics

N fn-check
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Take Home Message
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Thank you for your listening

ponda0294@gmail.com

l

TN

7’***2“’:’1@ J% e‘f&iﬁ@

&mﬂaﬁmg/\gpaa




