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Global Strategy for Diagnosis, Management and Prevention of COPD

Definition of COPD 2017

= COPD is defined by GOLD as:

* common preventable and treatable disease,
characterized by

,due to
airway and/or alveolar abnormalities usually
caused by significant exposure to noxious
particles or gases




Etiology, pathobiology and pathology

Etiology

Smoking and pollutants
Host factors

Pathobiology

Impaired lung growth
Accelerated decline

Lung injury

Lung & systemic inflammation

Pathology

Q Small airway disorders or abnormalities
O Emphysema
Q Systemic effects

Airflow limitation Clinical manifestations

L  Symptoms
limitation  Exacerbations
Q0 Comorbidities

0 Persistent airflow
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Global Strategy for Diagnosis, Management and Prevention of COPD

Diagnosis of COPD
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SPIROMETRY: Reguired to establish diagnosis

A post-bronchodilator FEV,/FVC < 0.70 confirms
the presence of airflow limitation.

http://www.goldcopd.org
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COPD has Pulmonary and Systemic Components

Inhaled substances +
" " Genetic susceptibility

irway limitation

4

Breathlessness Skeletal muscle wasting & Cachexia
Bronchitis: coughing, sputum production Co-morbidities

Emphysema: hyperinflation, wheezing (e.g. diabetes, cardlovaf,cular disease,
osteoporosis)

Adapted from Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary Disease,
Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2011. Available from www.goldcopd.org
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Asthma COPD Overlap (ACO)



Assessment

* The presence and severity of the spirometric
abnormality



Global Strategy for Diagnosis, Management and Prevention of COPD

i@ Classification of Severity of Airflow
R Limitation in COPD*

In patients with FEV;/FVC < 0.70:

GOLD 1: Mild FEV, > 80% predicted
GOLD 2: Moderate  50% < FEV,; < 80% predicted
GOLD 3: Severe 30% < FEV; < 50% predicted
GOLD 4: Very Severe FEV,; < 30% predicted

*Based on Post-Bronchodilator FEV,

© 2014 Global Initiative for Chronic Obstructive Lung Disease



Assessment

* The presence and severity of the spirometric
abnormality

e Current nature and magnitude of the patient’s
symptoms
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COPD Assessment Test (CAT)
or
MMRC Breathlessness scale
or
Clinical COPD Questionnaire (CCQ)
or
SGRQ, SF-CRQ
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COPD Assessment Test

Uaswasmuiluasalsine? lasunisdsuiunaifaanuTlsageanTilewas (COPD
AssessmentTest™, CAT)
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a5 uAarkuY A1zuialaaiunn
(Modified Medical Research Council Dyspnea Score; mMRC)
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Assessment

The presence and severity of the spirometric
abnormality

Current nature and magnitude of the patient’s
symptoms

Exacerbation history and future risk
Presence of comorbidities



Exacerbation

* Defined as an acute worsening of respiratory
symptoms that result in additional therapy
— Mild : treated with SABDs only

— Moderate : treated with SABDs plus ATBs and/or
oral corticosteroid

— Severe : patient requires hospitalization or visits
the emergency room



Frequent exacerbations are associated
with increased future risk

— —

Patients with frequent exacerbations

Lower quality of life Increased mortality rate
Increased Increased risk of
inflammation recurrent exacerbations
Faster disease Increased likelihood
progression of hospitalisation

Adapted from:
1. Wedzicha JA & Seemungal TA. Lancet 2007;370:786-796.
2. Donaldson GC & Wedzicha JA. Thorax 2006;61:164-168.



Outcome of COPD exacerbations

Percent of patients

24%

Hospital mortality (within 1 year)

2.5%-10%

Hospital mortality (within 5 days)

2296-32%

In ER patients Isi
p Relapse (repeat ER visit) (within 14 days)

13%-33%

In outpatients Treatment failure rate d
(within 14 days)

Seneff et al. JAMA 1995

Murata et al. Ann Emerg Med 1991
Adams et al. Chest 2000

Patil et al. Arch Intern Med 2003



Assessment of exacerbation risk

® Exacerbation history (best predictor)

® Airflow limitation

— lacks sufficient precision (wide variation)

® Blood eosinophil count

— Biomarker of exacerbation risk in patients with
history exacerbation

— Can predict the effects of ICS on excerbation
prevention



Blood eosinophils as a biomarker of
eosinophilic exacerbations in COPD

% blood eosinophils AUC=0.85
2% cut off
90% sensitivity & 60% specificity

1.077 .r = Per cent blood eosinophils
F— Serum IL-5
_I = Serum CCL17
0.8 — Serum VCAM1
m——— Serum TNF-1B
> Serum C reactive protein
= m— Serum IL-6
2 0.6 e Serum TNF-1B
) Serum amyloid Al
CICJ Reference Line
n 0.4-
0.2 .
E i
0.0

1 | |
0.2 0.4 0.6 0.8 1.0

1- Specificity

o
o

Bafadhel M et al. Am J Respir Crit Care Med 2011;184:662-71



Blood Eosinohils counts, exacerbations, and response inhaled
fluticasone furoate /vilanterol in COPD

I Fluticasone furcoate plus vilanterol, p=0-0020
all doses combined

1 H A\ 2
I Fluticasone furoate plus vilanterol, Bl Vilanterol 25 ug

all doses combined p=0-0001
B Vilanterol 25 pg

=0-012
p=0-0045 p=0-0128

p=0.2827

—

p=0-2804

=

Annual exacerbation rate (patient peryear)
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Blood ecsinophil count <2% Blood eosinophil count =2% =2% 2to <4% 4to <6%

Blood eosinophil count group

Pascoe S, et al. Lancet Respir Med 2015;3:435-42.



Assessment of comorbidities

* Concomitant chronic diseases occur frequently
in COPD patients, including cardiovascular
disease, skeletal muscle dysfunction,
metabolic syndrome,osteoporosis, depression,
anxiety, and lung cancer.

 These comorbidities should be actively sought
and treated appropriately when present as
they can influence mortality and
hospitalizations independently.



Local and systemic inflammation in COPD

Smoking

Loca

inflammation: <
* Loss of lung function

* COPD exacerbations

PMMN

Cytokines

TNF-ct, INF-y
Skeletal muscle

1

Systemic

inflammation:

* Strokes

* Acute Mls <
* Muscle weakness

IL-&, IL-1

* Weight loss

Muscle wasting

Active-phase

/ proteins

Vascular disease

Leukocytes and
platelets

* Osteoporosis Bone marrow
* Diabetes

Osteoporosis




Higher Rates of Hospitalisation Due to
Comorbidities in COPD

18 - IHD = ischaemic heart disease
T CHF = congestive heatrt failure
16 1 165 RF = respiratory failure
T .
15 PVD = pulmonary vascular disease
” 14 + TM = thoracic malignancy
3 12 -
] — "
. 11 COPD
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Reproduced with permission of Chest, from “Comorbidity and Mortality in COPD Related Hospitalizations in the United States, 1979 to
2001,” Holguin F et al, Vol 128, pp 2005-2011, Copyright © 2005.



Death Due to Comorbidities Is More Common
In COPD

IHD = ischaemic heart disease

40 -
N 37 CHF = congestive heatrt failure
& 35 | RF = respiratory failure .
% PVD = pulmonary vascular disease
< TM = thoracic malignancy
a 30 -
2
= 25 COPD
N 25 225
% ® No COPD
S 90 - 19
2
G
s 12
=
< 10 -
Q
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=
0
Pneumonia Heart Failure Hypertensmn Diabetes

Reproduced with permission of Chest, from “Comorbidity and Mortality in COPDRelated Hospitalizations in the United States, 1979 to 2001,”
Holguin F et al, Vol 128, pp 2005-2011, Copyright © 2005.



Clinical course in COPD

'
xpiratory flow limitatio

HYDerianation ‘_/
e

\ Reduced exercise /
\ capacity j
Y

Disability Disease progression Death
Adapted from Cooper. Respir Med 2009




Management stable COPD

Relieve symptoms
Improve exercise tolerance
Improve health status

Prevent disease progression
Prevent and treat exacerbations
Reduce mortality

Reduce
- symptoms

Reduce
risk




GOLD 2006 vs GOLD 2016

GOLD 2006 revision
(+ annual updates)

I: Mild Il: Moderate I1l: Severe IV: Very severe

* FEV,/FVC<0.70

* FEV, <30% predicted
* FEV,/FVC<0.70 1
* FEV,/FVC<0.70 i/ or FEV, <50%

* FEV,/FVC<0.70 * 50% <FEV, <80% * 302;?(\;1 <50% predicted plus chronic
* FEV, >80% predicted predicted predicte respiratory failure

Active reduction of risk factor(s); influenza vaccination =———————— >,
Add short-acting bronchodilator (when needed) =

Add regular treatment with one or more long-acting bronchodilators
(when needed); add rehabilitation

Add inhaled glucocorticosteroids if repeated
exacerbations

Add long-term oxygen
if chronic respiratory
failure

Consider surgical
treatments

Risk

GOLD 2011/2016 revision
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mMRC 0-1 mMRC >2
CAT <10 CAT =10
Symptoms

(mMRC or CAT score)
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GOLD 2017: Symptoms and exacerbation risk shouid
be assessed to determine appropriate treatment

1. Diagnose COPD and determine the severity of airflow limitation (GOLD Grade 1-4) using spirometry

2. Determine GOLD Group (A-D) and subsequent appropriate pharmacological treatment by assessing
symptoms and exacerbation history (including prior hospitalizations)

Assessment of symptoms/
risk of exacerbations

Spirometrically
confirmed diagnosis

Assessment of »
airflow limitation

»

Exacerbation
history

FEV,

Grade (% pred.) >2o0r21

> leading to

Post-bronchodilator
FEV,/FVC <0.7 50-79
Oor1l
3 30-49 (notleadingto -
hospital admission)

CAT = COPD Assessment Test; CCQ = Clinical COPD Questionnaire; COPD = chronic obstructive pulmonary disease
FEV, = forced expiratory volume in 1 second; GOLD = Global Initiative for Chronic Obstructive Lung Disease
mMRC = modified Medical Research Council

mMMRC 0-1  mMRC 2+
CAT <10 CAT 10+
ccQ <1 CCQ 1+

GOLD 2017
TH1701583100, 31/01/2017



Pharmacological

Short acting inhaled reliever medication
salbutamol (SABA), ipratropium bromide (SAMA) or SABA+SAMA

Check device usage technique and adherence at each visit

intervention
Exacerbation No AE AE no corticosteroid/ AE requiring corticosteroid and/or AE requiring corticosteroid
antibiotic antibiotic, hospitalization and/or antibiotic,
hospitalization
Symptoms Breathlessness on severe | Breathlessness on Increasing dyspnea, Dyspnea at rest,
exertion, moderate exertion, Dyspnea on minimal exertion, Severe limitation of daily
Few symptoms, Recurrent chest infection, Breathlessness walking on level activities,
No effect on daily Little or no effect on daily ground, Chronic cough
activities activities Increasing limitation of daily activities, |[regular sputum production
Cough and sputum production
mMRC 0-1 1-2 2-3 3-4
Lung function FEV, > 80% FEV, 50 - 79% FEV, 30 - 49% FEV, < 30%
Severity Mild Moderate Severe Very severe

Non-pharmacological

intervention

Risk reduction. check smoking status, support smoking cessation, recommend annual influenza vaccine and pneumococcal

vaccine ,Encourage physical activity

Pulmonary rehabilitation program



Management

e Stable
— Non-pharmacologic
— Pharmacologic

* Exacerbation

— Treatment
— Prevention



Stable COPD: Pharmacologic treatment
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Beta2-agonist

Short-acting Tachycardia,
Salbutamol (DPI, MDI) 100, 200 mcg hypokalemia, tremor
Salbutamol 2 mg

Terbutaline 2.5-5mg

Long acting
(LABA) Salmeterol (DPI, MDI) 25-50 mcg
U Formoterol (DPI, MDI) 4.5-12 mcg
Indacaterol (DPI) 75-300 mcg

Procaterol 25-50 mcg

Short-acting inuiis, urinary

(SAMA) lpratropium bromide(MDI) 20, 40 mcg retention, saaniise
FUARA

metallic taste luin, &
1% form nebulizer anaas
nszfuliiia acute

glaucoma

Long-acting
(LAMA) Aclidinium bromide(DPI) 400 mcg
1ingn Tiotropium (DPI) 18 mcg
Tiotropium (SMI) 5 mcg
Glycopyrronium bromide(DPI) 50 mcg
Umeclidinium (DPI) 62.5 mcg




Combination bronchodilators

Combination Fenoterol/Ipratropium
SABA /SAMA bromide(MDI)

Combination Formoterol/aclidinium (DPI)  12/340 mcg 12
LABA/LAMA Indacaterol/glycopyrronium(DP  85/43 mcg 24

1)
Vilanterol/umeclidinium (DPI)  25/62.5 mcg

8D ]

Methylxanthine Theophylline (SR) 100-400 mg 12-24  Cardiac arrhythmia, «n, in
Doxofylline 400 mg 12 Asme, uaulavdy, Aaul oy,

heartburn

PDE-4 inhibitor Roflumilast (oral) 500 mcg 24 ﬂfﬁluiéﬁ, L‘fiﬂ’m‘l)i’]j‘, qpfiea, Hieade,
andAsey, weuliuay

Combination Formoterol/budesonide 4.5/160, 9/320 ﬁyfmﬂuﬂ'm, BENUUL,
long acting (DPI,MDI) skin bruising (anaifesess)
bronchodilator Salmeterol/Fluticasone 50/100,250,500
+corticosteroids (DPI1,MDI)
Formoterol/beclomethasone 6/100
(MDI)
Formoterol/mometasone (MDI) 10/200, 10/400

200/80 mcg 6-8

Vilanterol/ fluticasone fuorate 25/100
(DPI)
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sgamissesn (inhaled corticosteroids, ICS)
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Combination LABA/ICS

* wudnnsfennanszudng ICS u LABA (ICS/LABA) &
Usz@Ansninmiiandnan LABA visasn ICS atinnugaiiesaile

pen nggunsanils health status wazaussanindasna
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Methylxanthines
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Phosphodiesterase-4 inhibitor (PDE-4
inhibitor)
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Mucolytic & Antioxidant

i ambroxol, carbocysteine, N-acetylcysteine,
erdosteine
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Nonpharmacologic Therapy to Manage COPD

SMOKING CESSATION PATIENT EDUCATION VACCINATION

IN-
ATIVES

Global Initiative for Chronic Obstructive Lung Disease. Global strategy for the diagnosis, management, and prevention of chronic
obstructive pulmonary disease. Updated 2008.



Age 40-50 50-55 55-60 60-70

80 - Susceptible

(®))
(@)
1

Stopped smoking
________ at 45 (mild COPD)
Stopped smoking

at 65 (severe COPD)

~
o
1

Disability

N
o
|

O
@
Q
=
=

FEV, (%) Relative to Age 25

(@)

| |
20 30 40 50 60 70 80 90
Age (years)
Fletcher CM, Peto R. BMJ 1977



Junau SA

ADVISE

ASSESSMENT

ASSIST

ARRANGE

Smoking cessation

ANMNAATY
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Pulmonary rehabilitation

1. Patient selection and assessment

2. Pulmonary setting : Hospital-base,Community-
base, Home-base

3. Program content

- Patient education

- Exercise training

- Psychosocial and behavioral intervention
- Nutritional assessment

- Outcome assessment



Long-term oxygen therapy
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long standing hypoxia Gsasunaanamaauldls
erythrocytosis (Hct > 55%), pulmonary
hypertension, visa right-sided heart failure fusiu
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YESTERDAY

TODAY

Traditional Medicine

All patients with a
given disease

Stratified Medicine

Groups of relatively
homogeneous patients
(Biomarkers; Phenotypes)

Concept of one-treatment-
fit-all

. Comorbid.

TOMORROW

Personalized Medicine
Single individuals (not
groups) with a disease

(patient) or risk of a
disease (person)
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Agusti A. Ann Am Thorac
S0c2013;10: s125-s130
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COPD phenotype

Exacerbator E bat Exacerbator

phenotype xacerbator phenotype

(2 or more _ phenotype with :
exacerbations/year, with emphysema :  chronic bronchitis  :

or 1 admission)
: . Asthma-COPD
............................................. T L e overla
{ACD?

Non-exacerbator
phenotype
(0-1 exacerbation/year,
no admission)

Non-exacerbator phenotype

Emphysema Chronic
bronchitis pheno

Miravitlles M, et al. Arch Bronconeumol 2017 :53;324-335




Risk classification in Spainish guideline 2017

[ Stratification }

. v

LOW risk HIGH risk
(Must meet all criteria) (Must meet at least 1 criterion)

Obstruction

(Post-bronchodilation FEV, [%])* <50%

Dyspnea (mMRC) - =2 or = 2 (with treatment)

Exacerbations (previous year) 0 -1 (no admission) 2 or more, or 1 admission

Miravitlles M, et al. Arch Bronconeumol 2017 :53;324-335




Management Spanish COPD Guideline 2017

Diagnosis

Stratification

|
| |

High risk

!

Clinical phenotype

Exacerbator with

with emphysema chronic bronchitis
| l

LABA/LAMA

| l l

Include * Include * LABA + ICS + LAMA

+ Theophylline +cs +ICS
+Mucolytic +Roflumilast

+Macrolide +Mucolytic

+Theophylline +Macmlide_
+Theophylline

Low risk

Miravitlles M, et al. Arch Bronconeumol 2017 :53;324-335







