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Why is COPD an important chronic disease?

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

* I[mposes significantly on quality of life

* Preventable and treatable



COPD Health Statistics

Top 10 global causes of deaths, 2016

Deaths (millions)
< 6

|

Ischaemic heart disease
St roke

Chronic obstructive pulmonary disease

Lower respiratory infections

Alzheimer disease and other dementias

Cause Group
Trachea, bronchus, lung cancers

Communicable, matemal, neonatal

Diabetes mellitus and nutritional conditions

Road injury —

Noncommunicabledizeases

Diarrhoeal diseases Injuries

Tuberculosis

Source: Global Heglth Estimates 2016: Deaths by Cause, Age, Sex, by Country and by Region, 2000-2016. Genevs, World Heslth Organization; 2018.




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  (6o/d 2019)
by significant exposure to noxious
particles or gases




Disease processes in COPD




Diagnosis of COPD

EXPOSURE TO RISK
SYMPTOMS FACTORS

SPIROMETRY: Required to establish
diagnosis

post-bronchodilator FEV,/FVC < 70%
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(GOLD Classification of Airflow Limitation)

GOLD 2016 and before
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Assessment

Spirometrically
confirmed diagnosis
Post-bronchodilator
FEV,/FVC <0.7

FEV1 removed since GOLD 2017
(Gold 2019)



Your name : Today's date: : (_ A I /

How is your COPD? Take the COPD Assessment Test™ (CAT)

This questionnaire will help you and your healthcare professional measure the impact COPD (Chronic Obstructive
Pulmonary Disease) is having on your wellbeing and daily life. Your answers, and test score, can be used by you and
your heaithcare professional 1o help improve the management of your COPD and get the greatest benefit from
treatment

For each item below, place a mark (X) in the box that best describes you currently. Be sure 10 only select one
response for each queastion.

Example: | am very happy x | am very sad
SCORE
r Y < )
I never cough | cough all the time
S J
s Wi
I have no phiegm (mucus) My chest is completely full
in my chest at all of phlegm (mucus)
\ = J
3 Y (G = )
My chest does not feel
tight at all My chest fecls very tight
. 7 & J
)
When | walk up a hill or one When | walk up a hill or one
flight of stairs | am not flight of stairs | am very
breathless breathless
- SR~ )
-
~ ™
I am not limited doing any | am very limited doing
activities at home activities at home
7 J
-
e N - )
I am confident leaving my | am not at all confident
home despite my lung leaving my home because of
condition my lung condition
\ 7 N\ J
-
~ ~
| don't sleep soundly [ )
I sleep soundly because of my lung
condition
. J o J
7 N [ Sy
I have lots of energy | have no energy at all
. 7 J
v
= —)
COPD Assessmant Test and CAT 1090 & & ¥ademark of the GlaxoSmihiking group of companias TOTAL SCORE
© 2009 GlacoSeitiiine Al ights resorved




MMRC scale

The Modified Medical Research Council (MMRC) Dyspnoea Scale

Grade of
dyspnoea

Description

Not troubled by breathlessness except on strenuous exercise

Shortness of breath when hurrying on the level orwalking up a slight hill

Walks slower than people of the same age on the level because of breathlessness
or has to stop for breath when walking at own pace on the level

Stops for breath after walking about 100 m or after a few minutes on the level

Too breathless to leave the house or breathless when dressing or undressing




Management of stable COPD- Goals

Symptomatic benefit Reduce risk

Improve Improve Slow
exercise health disease
tolerance status progression

Improve
symptoms




THE FREQUENT EXACERBATOR PHENOTYPE

Stable state

Greater inflammation (raised CRP, fibrinogen, IL-6)
Heightened susceptibility to viral infection

Greater bacterial colonisation

Faster FEV1 and functional decline

Poorer healthcare status

More severe depression and poorer cognition
Worsened comorbidity

Increased cardiovascular risk

Increased hospitalisation and mortality

INCREASED EXACERBATION SUSCEPTIBILITY

>~
e
O
o
Q.
(W)
O
vy
-
v
[ st
2
-
(44}
L
S
QL
O
(4]
>
()}
e
Q
N =
20
Ao

Exacerbation triggers: TN EXACERBATION

Bacteria
Viruses
Irritants

Practice point: More symptoms lead to more exacerbations

Persistent inflammation
Slower recovery




Management of stable COPD

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

Pharmacological Bronchodilators
Inhaled corticosteroids

PDE-4 inhibitors, Low dose macrolides

s——Theogphylline

Bronchoscopic Bronchoscopic lung volume reduction (valves,
thermoablation)

Surgical Lung volume reduction surgery
Lung transplant

IVIANAGE COMORBIDS




} INITIAL PHARMACOLOGICAL TREATMENT ’

> 2 moderate Group C Group D U
exacerbationsor> 1 LAMA+LABA or
leading to LAMA
hospitalization *Consider if h maybe ICS \T > 20)

**Consider if eos = 300

0 or 1 moderate Group A Group B

s oy e o Lo (IR v

( ABA or LAMA
hospital admission)

mMRC 0-1 CAT < 10 mMRC 2 2 CAT 2 10

FIGURE 4.1

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

Practice point: LAMA reduces risks of exacerbations more than LABA



igher density in
larger airways

* B,-adrenergic
receptors

e Higher density in
smaller airways

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



Optimizing bronchodilation in COPD
B,-agonists and antimuscarinics

LAMA
s

oS %0 (Y On I:S'O?

B,-receptor

111111

= Antagonism of
acetylcholine via M3
inhibits vagal tone

= B2 stimulation and
PKA-mediated Inhibition

of MLCK directly reduces
smooth muscle contraction m

Relaxation Contraction




Short-acting bronchodilators Inh

aled steroids Long-acting beta 2 agonists (LABA)

Pulmicort 1

"on powder

% doses

Salbutamol Ipratropium bromide Fenoterol +
(Ventolin) (Atrovent)

ATurbuhaler 7
[/

Ipratropium bromide (Pulmicort) (Flixotide)

onbrez®

breezhaler®

[

Budesonide Fluticasone Beclomethasone Olodaterol Indacaterol
Becotid (Striverdi)
BeserEc (Onbrez)

(Berodual)

Inhaled corticosteroids + LABA

Formoterol + Budesonide

Salmeterol/Fluticasone )
(Symbicort)

Propionate (Seretide)

Formoterol + Fluticasone
Propionate (Flutiform)

Formoterol fumurate +

beclomethasone diproprionate (Foster)

Long-acting muscarinic antagonists (LAMA)

Umeclidinium
(Incruse)

Glycopyrronium
(Seebri)

Tiotropium
(Spiriva)

Combined LABA/LAMA

tlﬁbro

Cam

Umeclidinium/ Tiotropium/
Vilanterol
(Anoro)

Indacaterol/
Olodaterol Glycopyrronium

Vilanterol/Fluticasone

Furoate (Relvar)

(Spiolto) (Ultibro)
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GOLD 2017/

GroupC

| Lﬂ““a‘ N LABA +ICS

BA

Further
exacerbation(s)

LAMA

GroupD

Conzsider roflumilast
if FEV, =50% pred.
and patient has
chronic bronchitis

Consider macrolide
(in former =smokers)

Further
exacerbation(s)

LAMA +
LABA +ICS

Further w =
exacerbation(s) *

Persistent
symptoms/further
exacerbations

LAMA (31 LAMA + LABA |‘_§ LABA +ICS

Continue, stop or
try alternative class
of bronchodilator

t

Evaluate
effect

¢

A bronchodilator

Group B

| LAMA + LABA

Persistent
symptoms

A long-acting bronchodilator
(LABA or LAMA)




e DYSPNEA e e EXACERBATIONS e
LABA or LAMA LABA or LAMA
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Consider if
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or molecules I ™ |
* Investigate N (]
(and treat) ; In former smokers
other causes Roflumilast : :
of dyspnea . hf;g,\]/:_:bigffcf’_ﬁs Azithromycin




Short-acting bronchodilators Inhaled steroids Long-acting beta 2 agonists (LABA)

onbrez®
breezhaler®

Salbutamol Ipratropium bromide Fenoterol + Budesonide Fluticasone Beclomethasone Olodaterol nd |
(Ventolin) (Atrovent)  Ipratropium bromide (Pulmicort) (Flixotide)  (Becotide) (Striverdi) LRI
(Onbrez)
(Berodual)
Inhaled corticoste antagonists (LAMA)

™ Practice point:

3 AT
3 GYMBICC
UM

— Keep it simple! |

Glycopyrronium
(Seebri)

Formoterol + Budesonide
(Symbicort)

Salmeterol/Fluticasone
Propionate (Seretide)

Umeclidinium/ Tiotropium/ Indacaterol/
Vilanterol Olodaterol Glycopyrronium
(Anoro) (Spiolto) (Ultibro)

Formoterol + Fluticasone Formoterol fumurate + Vilanterol/Fluticasone
Propionate (Flutiform) beclomethasone diproprionate (Foster) Furoate (Relvar)
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ORIGINAL ARTICLE
Once-Daily Single-Inhaler Triple versus Dual Therapy in Patients with COPD

David A. Lipson, M.D., Frank Barnhart, D.V.M., Noushin Brealey, M.D., Jean Brooks, M.Sc., Gerard ). Criner, M.D., Nicola C. Day, Ph.D., MarkT.
Dransfield, M.D., David M.G. Halpin, M.D., MeiLan K. Han, M.D., C. Elaine Jones, Ph.D., Sally Kilbride, M.Sc., Peter Lange, M.D., et al., for the
IMPACT Investigators

A Model-Estimated Rate B Time-to-First-Event Analysis
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Days since Randomization

No. at Risk

FF-UMEC-VI  FF-VI UMEC-VI UMEC-VI 2070 1721 1516 1406 1301 1201 1123 1059 1001 971 917 884 851 642
(N=4145) (N=4133) (N=2069) FF-VI 4134 3554 3133 2838 2620 2410 2250 2120 2004 1823 1823 1729 1671 1228

FF-UMEC-VI 4151 3758 3408 3186 2954 2752 2614 2457 2324 2216 2085 1988 1919 1419

29 August 2019 (NEJM May 2018)




IMPACT

e 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

Steroids Control Odds Ratio Odds Ratio
Study or Subgroup  loglOdds Ratio] SE Total  Total Weight IV, Fixed, 95% C IV, Fixed, 95% CI

4.1.1 Non-Tatal serious athverse pneumonia events

Budesonide 0.4824 0.2461 3948 524 11.4% 1.62[1.00, 2 63]
Fluticasone 05766 00287 10983 8521 885%  1.78[1.50,2132)
Subtotal (95% CI) 14931 11045 100.0%  1.76 [1.50, 2.07]
Heterogeneity ChiF= 013, dfr=1 F=0.720 F=0%

Testfor overall effiect 2= 678 (F = 0.00007)

4.1.2 Mortality, all cause

Budesonide -0.1054 01645 5712 D.A0 065, 1.24]
Fluticasone -0.0101 0.0659 11659 099087, 1.13)
Subtotal (95% CI) 17371 0.98 [0.87, 1.10]
Heterogeneity. Chi®= 029, df=1 (P=053); F=0%

Testfor overall effect Z= 038 (F=070)

4.1.3 Mortality due to pneumonia

Budesonide 1.4851 21247 962 1.8% 4.46[0.07, 286.99)
Fluficasone 0,207 02847 10997 0g8.2% 1.23[0.70, 215)
Subtotal (95% CI) 11959 100.0%  1.26 [0.72, 2.19]
Heterogenelty: Chi*= 036, df=1 (F= 0.55); "= 0%

Testfor overall effect £= 081 (F=0.42)

4.1.4 Non-fatal serious athverse events, all

Budesonide 0.01 0.0877F 5712 1.01 [0.83, 1.22)
Fluticasone 0.0583 0.0359 11421 1.06[0.99,1.14)
Subtotal (95% CI) 17133 1.05 [0.99, 1.13]

Heterogeneity Chif=022, df=1 FP=064,F=0%
Testfor overalleffect Z=1586(F=012)

4.1.5 All pneumonia events

Budesonide 01133 01529 4215 1.12[0.83,1.51)
Flulicasona 05188 0.0619 8817 1.68[1.49,1.80)

Heterogeneity ChifF= 604, df=1 (F=001); F=23%

4.1.6 Withdrawals

Budesonide -0.2485 0.0451 5784 4366 0.78[0.71, 085 -
Fluticasane -0.2107 0.0285 11851 §392 0.81 [0.77, 0.86) [ |
Subtotal (95% CI) 17635 13758 0.80 [0.76, 0.84] +
Heterageneity Chi*= 050, df=1 (F=0.48), F=0%

Testfor overall effect Z= 919 (F = 0,.00001)

| I 1 |
05 07 15 32
Favours steroids Favours control

Test for subgroup differences: Chif= 194 36, df= 5 (P = 0.00001}), F= 97 4%

(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

cases Control Risk Ratio Risk Ratio
Events Total Events Total A- M-H, Random, 95% ClI
Andrejak C 2013 41 54 36 67 . 1.41[1.08,1.85)
KimJH 2013 17 20 292 596 : 1.73[1.42,212]
Lee CH 2013 630 1360 2577 6791 ; 1.22[1.14,1.30]
Shu CC 2010 13 16 303 538 : 1.44[1.13,1.85)

Total (95% ClI) 1450 7992 . 142[1.18,1.72)
Total events 701 3208
Heterogeneity. Tau*=0.03; Chi*=13.14,df=3 (P=0.004), F=77%

Test for overall effect Z= 3.63 (P = 0.0003) 0.2 0.5

Favours [experimental] Favours [control]

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



The NEW ENGLAND
JOURNAL of MEDICINE

ORIGINAL ARTICLE

Indacaterol-Glycopyrronium versus
Salmeterol-Fluticasone for COPD

Jadwiga A. Wedzicha, M.D., Donald Banerji, M.D., Kenneth R. Chapman, M.D.,
Jorgen Vestbo, M.D., D.M.Sc., Nicolas Roche, M.D., R. Timothy Ayers, M.Sc.,
Chau Thach, Ph.D., Robert Fogel, M.D., Francesco Patalano, M.D., and
Claus F. Vogelmeier, M.D., for the FLAME Investigators*

NEJM June 2016




B Time to First Exacerbation

Salmeterol-fluticasone group

— Indacaterol-glycopyrronium group Hazard ratio,
0.84 [95% CI,
0.728-0.51)

Pe0.001
Moderate
OF SEVEre  Harard ratio,
0.78 (95% CI,
0.70-0.86)
P 00001

Probability of Exacerbation (3)

Hazard ratio,
0.81 (95% CI,
0.66—1.00)

D=0.046

Patients at Risk

Arny exacerbation
Indacaterol-glycopyrronium group 1675
Salmeterc-fluticasone group 1679

Moderate or severe exacerbation
Indacaterol-glycopyrronium group 1675
Salmetercl-fluticasone group 1673

Severe exacerbation
Indacaterol-glycopyrronium group 1675
Salmeterc-fluticasone group 1679

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




A Rate Ratio for All Exacerbations

Superiority Noninferiority
margin margin

Per-Protocol Population

Modified Intention-to-Treat
Population

|
0.9 1.0

Indacaterol-Glycopyrronium Better ~ Salmeterol-Fluticasone Better

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




Risk

(GOLD Classification of Airflow Limitation)

GOLD 2016 and before

|
| 22
4 ' or
(C) : (D) >1 leading
3 | to hospital
FEV1 $50% : admission
FEVifso% v T T [
2 ' 1 (not leading
(A) : (B) to hospital
l admission)
1 |
: 0
CAT <10 CAT >10
Symptoms
mMWVIRC 0-1 mMRC > 2

Breathlessness

Risk

(Exacerbation history)



FLAME and eosinophils

No. of patients Annualized rate
Subgroup IND/GLY SFC IND/GLY SFC Rate ratio (95% CI)

Blood eosinophils count E
<2% 620 659 099 1.24 —a— 0.80 (0.68, 0.93)
> 2% 1,026 993 0.98 1.15 —a— E 0.85 (0.75, 0.96)
Blood eosinophils count :
<3 % 1,041 1,037 0.99 1.22 - E 0.81 (0.72, 0.92)
>3 % 605 615 0.98 1.14 - 0.86 (0.73, 1.01)

Blood eosinophils count

<5% 1,442 1,444 0.98 1.20 - 0.81 (0.74, 0.90)

Blood eosinophils count

I
I
1
I
|
>5 % 204 208 1.01 1.08 [ - : 0.94 (0.71, 1.24)
I
I
I
1
|
I
I

< 150 cells/pl 623 654 0.90 1.26 —— 0.72 (0.61, 0.84)
150 to < 300 cells/ul 655 631 1.04 117 M 0.89 (0.76, 1.03)

> 300 cells/pl 368 367 1.03 1.11 —a—— 0.93 (0.76, 1.14)

I
Overall 1,651 1,656 0.98 1.19 — . 0.83 (0.75, 0.91)

0.5 1.0 1.5
Moderate to severe exacerbation <= Favors IND/GLY Favors SFC ==

AJRCCM May 2017




FLAME and eosinophils

B Time to event:
No. of patients Median (days)
Subgroup IND/GLY SFC IND/GLY SFC Hazard ratio (95% CI)

Blood eosinophils count
<2% 620 659 79.0 53.0 0.81 (0.72, 0.92)

>2 % 1,026 993 66.0 50.0 0.86 (0.78, 0.95)
Blood eosinophils count

<3% 1,041 1,037 740 51.0 0.81 (0.74, 0.90)

>3 % 605 615 66.0 51.0 0.89 (0.79, 1.01)
Blood eosinophils count

<5% 1,442 1,444 69.0 49.0 0.83 (0.76, 0.90)

>5% 204 208 95.0 75.0 0.94 (0.75, 1.17)

Blood eosinophils count
< 150 cells/ul 623 654 85.0 0.75 (0.66, 0.85)
150 to < 300 cells/ul 655 631 58.0 0.89 (0.79, 1.01)
> 300 cells/pl 368 367 69.0 0.93 (0.79, 1.09)
Overall 1,651 1,656 71.0 0.84 (0.78, 0.91)

Time to first exacerbation

AJRCCM May 2017



The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 OCTOBER 2, 2014 VOL. 371 NO. 14

Withdrawal of Inhaled Glucocorticoids and Exacerbations of COPD

Helgo Magnussen, M.D., Bernd Disse, M.D., Ph.D., Roberto Rodriguez-Roisin, M.D., Anne Kirsten, M.D.,
Henrik Watz, M.D., Kay Tetzlaff, M.D., Lesley Towse, B.Sc., Helen Finnigan, M.Sc., Ronald Dahl, M.D.,
Marc Decramer, M.D., Ph.D., Pascal Chanez, M.D., Ph.D., Emiel F.M. Wouters, M.D., Ph.D.,
and Peter M.A. Calverley, M.D., for the WISDOM Investigators*

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




A Moderate or Severe COPD Exacerbation

109" Hazard ratio, 1.06 (95% Cl, 0.94-1.19)
0.0- P=0.35 by Wald's chi-square test

0.8+

= 8
E 0.7
=
0 0.6
o
(=8
0.5-
) IGC withdrawal T
ﬁ 0.4- _IGC _
E continuation
T 0.3-
L

0.2+

Weeks to Event

No. at Risk
|GC continuation 1243 1059 927 827 763 694 646 615 581 14
|GC withdrawal 1242 1090 965 825 740 688 646 607 570 19

No difference in the rate of moderate to severe COPD exacerbation



D Change from Baseline in Trough FEV,

Daily Fluticasone Dose in Withdrawal Group

i Reduced to [ Reduced to [] Reduced to
500 g 200 ug 0 pg (placebo)

I
[
T

|G C
continuation

|GC withdrawal

in FEV, (ml)
I
o
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I
)
T

W
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=
5]

i
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=
)
U

=

g
v

4

T

<L

I
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=
=

Week

MNo. at Risk
|GC continuation 1223 1135 1114
|GC withdrawal 1218 1135 1092

FEV1 difference of 43 mls
No difference in mMRC or SGRQ




Factors Number of patients Rate ratio

Total 1,454 rl—-—q

Baseline eosinophils (<150/uL vs. >150/uL) : W I S D O IVI a n d
<150/pL 664 p—{—-—u 1.11

>150/uL 750 H—— 1.22

Baseline eosinophils (<300/ulL vs. >300/uL) : : :
<300/ 121 s " eosino p 11S
>300/uL 293 |J|——| 1.45

Baseline eosinophils (<400/uL vs. >400/uL) |

<400/pL 1,253 |J|—-—| 1.16

>400/uL 161 — 1.25

Baseline eosinophils (mutually exclusive subgroups) :
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Factors Number of patients Rate ratio
Total 841 |—|l-—| 1.07

Baseline eosinophils (<150/uL vs. >150/ulL) :

<150/puL 403 —— 1.02

>150/uL 421 H— 1.19

Baseline eosinophils (<300/uL vs. >300/uL) |

<300/pL 669 —— 0.99

>300/uL 155 L — 1.75

Baseline eosinophils (<400/uL vs. >400/pL) :

<400/uL 738 |—?—| 1.00

>400/uL 86 | I i 2.96
I

Baseline eosinophils (mutually exclusive subgroups)
<150/uL 403 s 1.02 .
>150/ul to <300/uL 266  — 0.99 Baseline: 2 or more
>300/pL to <400/uL 69 | t ! 1.05 .
400/ 86 L PN exacerbations per year
I ‘ T T 1
0.5 1 2 4 8

<«—— Favors ICS Favors ICS —> AJRCCM Nov 2017



Personalised ICS management

STRONG SUPPORT CONSIDER USE AVOID USE

=2 moderate ECOPD/year* 1 moderate ECOPD/year* _
Blood eosinophils >300 cells/pL Blood eosinophils 100-300 cells/pL Blood eosinophils <100 cells/pL
History of, or concomitant, asthma History of mycobacterial infection

ERJ Sep 2018



Asthma-COPD overlap (ACO)

e 15t proposed in 2015 by GOLD and GINA as
“Asthma-COPD overlap syndrome (ACOS)”

* GINA dropped the term “syndrome” in 2017



Consensus criteria (2016)

Criteria for the diagnosis of asthma-chronic obstructive pulmonary disease overlap
syndrome of chronic airway limitation.

Major

1. Persistent airflow limitation | post-bronchodilator FEV;/FVC <0.70 or LLN] in
individuals 40 years of age or older; LLN is preferred.
2. At least 10 pack-years of tobacco smoking
OR
equivalent indoor or outdoor air pollution exposure |e.g. biomass|
3. Documented history of asthma before 40 years of age
OR
BDR of =400 mL in FEV1

Minor

1. Documented history of atopy or allergic rhinitis
2. BDR of FEV1 =200 mL and 12% from baseline values on 2 or more visits
3. Peripheral blood eosinophil count of >300 cells pL

The committee recommends the presence of all three major criteria and at least one
minor criterion for asthma-chronic obstructive pulmonary disease overlap syn-
drome. FEV; forced expiratory volume in 1 s; FVC, forced vital capacity; BDR,
bronchodilator response using 400 pg of albuterol/salbutamol |[or equivalent]; LLN,
Lower limit of normal.




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

Pre-Bronch Post-Bronch
Pred LLN Actual % Actual %Ch
—-= SPIROMETRY ----
FEVI (L) 3.74 2.83 1.93 52 2.40 24
FVC (L) 5.00 3.78 3.61 72 4,35 21
FEVI1/FVC (%) 80 72 54 67 55 3

-1 o 1 2 3 4 5 6 7

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

e |CS 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



Non pharmacological

* Pulmonary rehabilitation
— Ensure adequate bronchodilatation BEFORE

— Consider soon after recovery from acute
exacerbation

* Consider flu vaccine TWICE a year



Interventional

e g — ——

ELVR: An Expert PanelRe

R

Yapor (UL Vapor (u
Vapor
B Vapor (LL) Vapor (LL)

Coils Coils Couls Coils
RV >200%. RVITLC>0.58 (RV >200%, RVITLOQSE, |  (RV>200%. RVITLCHO.58,

LAA>20%, no Dronchmis) | LAA>Z0"%, no bronchtys) LALAO 20", no bronchitts) LAAS20"%, no Dronchutis)

Foam Foam

Heterogeneous HOI’T‘FCQQTTCOUS

Fl incompiete (QCT) / Chartis positive

mphysema optimal Rx
and RV > 175 RVITLC>058 6 MNT 150 -450 m

pharmacological and Non-pharmacological treatments




Management of stable COPD

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

Pharmacological Bronchodilators
Inhaled corticosteroids

PDE-4 inhibitors, Low dose macrolides

s——Theogphylline

Bronchoscopic Bronchoscopic lung volume reduction (valves,
thermoablation)

Surgical Lung volume reduction surgery
Lung transplant

IVIANAGE COMORBIDS




COPD and comorbidities

VVVVVVVVVYVYYVYYY

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



‘Comorbidome”
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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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