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COPD

v/ “COPD is a preventable and treatable disease state
characterised by airflow limitation that is not fully
reversible. The airflow limitation is usually
progressive and is associated with an abnormal
inflammatory response of the lungs to noxious
particles or gases, primarily caused by cigarette
smoking. It also produces significant systemic
consequences.”

v 5' leading cause of death

v Pathogenesis remains unclear



Percent Change in Age-Adjusted
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Heart disease

Rate per 100,000 Population

Of the six

M

leading causes
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only COPD has
been increasing

steadily since
1970

Chronic Obstructive
Rulmonary Disease
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Source: Jemal A. et al. JAMA 2005 "
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/fY < \Clinical COPD Is Just the Tip
YA of the I::eberg

10 milllen diagnosed
4.3 million treated

45 MILLIONS =+

2 millien,
severe disease*
80 MILLIONS

450 MILLIONS

21.7 million suffer i"h'* j
from COPD

SUBCLINICAL
COPD

"Repeated exacerbations and hospitalizations.
Mannino et al. MMWER Surveill Summ. 2002;51:1-16.
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COPD prevalence in Greece

2,00%

0,00%

10,60%

2015

8,40%

2004

Tzanakis et al. Chest. 2004
Maniadakis et al. 2015, 24t Hellenic Thoracic Society Congress
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Risk Factors for COPD

Genes Lung growth and development
Exposure to particles Oxidative stress
e Tobacco smoke Gender

e Occupational dusts, organic  Age
and inorganic

e Indoor air pollution from S odtEEE e e SEE
heating and cooking with

biomass in poorly ventilated ~ NUtrition
dwellings Comorbidities

Respiratory infections

e Outdoor air pollution



Risk Factors for COPD

[ Cigarette smoke NUt"tlon
Occupational dust and chemicals ‘;,.._\ ‘/I Infect'ons

I Environmental tobacco smoke (ETS) | SOC.O-—economlc
> Status

Indoor and outdoor air pollution

Aging Populatlons




INFLAMMATION IN COPD

|Sma|l airwai disease |Parenchimal destruction

AIRFLOW LIMITATION




; Pathogenesis of
COPD

Cigarette smoke
Biomass particles "
Particulates

Host factors
¢ Amplifying mechanisms

LUNG INFLAMMATION

ANHEXIAants:

Oxidative
SIS

COPD PATHOLOGY




Inflammatory Cells Involved in COPD ;j ;
Cigarette smoke

(and other irritants)

Epithelial

el Alveolar macrophage

Chemotactic factors\

. AN

Fibroblast lymphocyte

Neutrophil Monocyte

\ PROTEASES Neutrophil elastase

Cathepsins

\ / \ MMPs
\
v <

Fibrosis Alveolar wall destruction Mucus hypersecretion

Obstructive (Emphysema)
ronchiolitis)

Source: Peter J. Barnes, MD




COPD

PHENOTYPES
r \ i
/ \
CENES ENVIROI\!I\/IENT
e | e Smoking
nheritable Air Pollution
Biomass fuel

A = al-antitrypsin
B = Smoking

C= Nutrition



THE PROPOSED MODEL FOR TH‘E INITIATION OF COPD
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Oxidative stress

Oxidative DNA damage of LEBCs

Inactivation of DNA mismatch repair

Somatic mutations of LEBCs

Aberrant host immune response towards “damaged” LEBCs

4

Cell death cascades

Tzortzaki & Siafakas ERJ 2009



ACQUIRED SOMATIC MUTATIONS OF LUNG EPITHELIAL BARRIER CELLS IN COPD

Lymphoid organ 3. DCs migration to
lymphoid organs

1. Somatic mutated LEBCs /
%% 2. DCs activation

4. Clonal expansion of CD8+

5. CD&+ attack “damaged” LEBCs

6. Cell death activation Cell death

7. Failed apoptotic cell removal
Aberrant remodelling

4

Tzortzaki & Siafakas ERJ 2009



Diagnosis of COPD

EXPOSURE TO RISK
SYMPTOMS FACTORS
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Differential Diagnosis:
COPD and Asthma

COPD
Onset in mid-life

Symptoms slowly
progressive

Long smoking history
Dyspnea during exercise

Largely irreversible airflow
limitation

ASTHMA

Onset early In life (often
childhood)

Symptoms vary from day to day
Symptoms at night/early morning

Allergy, rhinitis, and/or eczema
also present

Family history of asthma

Largely reversible airflow
limitation



COPD Phenotypes

Chronic Bronchitis (Blue bloater)
Emphysema (Pink puffer)

Al-antitrypsin deficiency

Frequent exacerbators

Patients with or without systemic involvement
COPD with or without comorbidities
Significant hyperinflation

Fast decliner (FEV1)

ACOS

Current smoker



Individuals in this category tend to have the following features:
Intense dyspnoea often with purse-fip breathing
Thin and often elderly
Small spururm volume
Rarely develop oedema or overt heart falure

[nvestigations may show:
Near-normal blood gas values (unti terminally)
Very severe airways obstruction
Increased total lung capacity
Radiological evdence of emphysema
|mpairment of transfer factor.




Blue Bloater

Inividuls n this categrytend o hve e iollowing feaures:
Relatvely mild dysproes
Often obese
Liangesputum volume and fequent infeciveexscertation

Ofiem oedematousandeslase o congstive hear e
Investigation may show:

Abnornealblood gses—hpercapni, Ayporaemia vith el plasmy bicarbonate
and olyythaemiz, severe octumal bypoaema durig REM legp

Sometimes olymodeaelysevereairvys ostucio

Fairy norltotal hng capacty

No radiologial eidence of emphysems

Litle or o reduction n tmansferfctor,




Phenotype:
Emphysema and Hyperinflation

o limitations in functional capacity
o decreased diffusion capacity
« homogeneous distribution of emphysema = high risk for

death
« IC/TLC ratio predicts respiratory and all-cause mortality

better than FEV, (Casanova et al. AJRCCM 2005;171:591-97)
o different therapeutic options depending on emphysema

distribution (National Emphysema Treatment Trial Research Group.
NEJM 2003; 348:1059-73)



Phenotype:
COPD with Systemic Involvement

« hypoxemia =» poor prognosis, but correction associated with

Improved survival
« BMI <0.21 = independent predictor of death

« peripheral muscle dysfunction =» poor exercise capacity,

Independent predictor of survival
« anemia in 10-20% of patients =» correlation with mortality

« overflow of inflammatory cytokines and activated cells in
peripheral circulation?



Skeletal muscle

Lung cancer

Peripheral lung
inflammation

Acute phase proteins
CRP

Systemic

weakness
Cachexia

Ischemic
heart
disease

Cardiac
failure

inflammation
IL-6, IL-1B, TNF-a

Serum amyloid A
Surfacant protein D

Diabetes
metabolic
syndrome

Normocytic

Osteoperosis :
anemia

Depression
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Phenotype:

COPD with comorbidities

o diabetes =» patients with COPD have a 1.8 RR of developing

type Il diabetes
« atherosclerosis =» increased risk of vascular events In

patients with COPD, perhaps through elevated CRP
« Osteoporosis =» increased risk in patients with COPD, even

In the absence of steroid use
o peptic ulceration =» more frequent in patients with COPD,

helicobacter seropositivity increased in COPD
« Anaemia =10-20%

Sevenoaks et al. Resp Research 2006; 7:70-9



COPD and Co-Morbidities

COPD patients are at increased risk for:
- Myocardial infarction, angina
» Osteoporosis
. Respiratory infection
« Depression
. Diabetes

. Lung cancer



COPD and Co-Morbidities

COPD has significant extrapulmonary

(systemic) effects including:
. Weight loss
. Nutritional abnormalities

. Skeletal muscle dysfunction
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2e I OUETHUCTIKI VOO KON ON TTOU
EMIKEVIPENKE GE AGOEVEIG WEXATNA
EMIMTOGN TNG KATEENWN G RUNEIVOTOV,
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z2ire mejor comoroicities in COPD)

COPD 37-71 51-75
3-77 13-79
AIDS 10-82 8-34

Heart 9-36 49
Disease

Renal 5-60 39-70
Disease




Vicious cirele of COPD

lack of exercise
COPD = DySpnea Immobility

Depression seclaliselation

deconditioning
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e, 173 moderate to very severe COPD
fu, e, patients
‘-‘.\.,‘ ""-..._,.__ (activity assessed hourly for 5 days at
\ "....\ S s | Start of study)

20 40 60 80

Time - Months

Adapted from Garcia-Rio et al. Chest 2012; 142(2):
338-46



Management COPD Exacerbations

Key Points

An exacerbation of COPD is defined as:

“An event in the natural course of the
disease characterized by a change in the
patient’s baseline dyspnea, cough, and/or
sputum that is beyond normal day-to-day
variations, is acute in onset, and may
warrant a change in regular medication in
a patient with underlying COPD.”



Association of Disease Severity with the Frequency and Severity of Exacerbations during the First
Year of Follow-up in Patients with Chronic Obstructive Pulmonary Disease.

B Hospitalized for exacerbation [ Frequent exacerbations
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GOLD 4

GOLD 2
(N=293)

(N=945)

Hurst JR et al. N Engl J Med 2010;363:1128-1138.




Kaplan-Meier survival curves by frequency of exacerbations in patients with COPD: group
A, patients with no acute exacerbations of COPD; group B, patients with 1-2 acute
exacerbations of COPD requiring hospital management; group C, patients with >3 acute
exacerbations of COPD.
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Management COPD Exacerbations

Key Points

" The most common causes of an exacerbation
are infection of the tracheobronchial tree and
air pollution, but the cause of about one-third of
severe exacerbations cannot be identified
(Evidence B).

= Patients experiencing COPD exacerbations with
clinical signs of airway infection (e.g., increased
sputum purulence) may benefit from antibiotic
treatment (Evidence B).



Management of Stable COPD
All Stages of Disease Severity

- Avoidance of risk factors

- smoking cessation
- reduction of indoor pollution

- reduction of occupational exposure

- Influenza vaccination



Therapy at Each Stage of COPD

I: Mild II: Moderate III: Severe IV: Very Severe

= FEV,/FVC < 70%

= FEV, < 30%
predicted

orFEV, < 50%
predicted plus
chronic respiratory

= FEV,/FVC < 70%

= FEV,/FVC < 70%
= FEV,/FVC < 70% = 30% < FEV, <
= 50% < FEV, < 80% 50%o predicted
= FEV, > 80% predicted

\4

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

long term
oxygen if chronic

\4

respiratory failure.
surgical
treatments



www.COPDguidelines.ca

Management et Oxygen
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Leng-acting bronchodiators

Short acting bronchodiators
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Patient classification’
4

C >1
l ]
] 0

mMR(C 0-1 mMR( 22
CAI* <10 (AI* 210

SYMPTOMS
(MMRC or CAT*® score)

GOLD Classification
of Airflow Limitation

Spirometric | Exacerbations
classification |  peryear

GROUP A: low risk, less symptoms GOLD 12 ’ <!

GROUP B: low risk, more symptoms GOLD -2 ‘ <1

GROUP C: high risk, less symptoms OLD 3-4 ‘ 22

GROUP D: high risk, more symptoms |  GOLD 3-4

Risk
Exacerbation History




a

FEV1 <= 30%
of predicted Less Symptoms More Symptoms

3 High Risk High Risk

30% = FEV1 ‘ D

= 50% of predicted

2
- B o oroered Less Symptoms More Symptoms
Lower Risk Lower Risk

FEV1 > 80% A B

of predicted

Airflow Limitation Risk (GOLD Stage)

Exacerbation Risk (Exacerbations in past year)

MMRC_>2
CAT >10

Symptoms

a (LABA . ICS) or (LABA + ICS) or

LAch
FEV1 < 30% LLAch

of predicted D

3 ICS and LAch or
20% = FEVL LAch + LABA (ICS + LABA) and

< 50% of predicted LACH

As needed

50% EFEvl SABA or SAch LACh or LABA
< B0% of predicted A B

1
FEvi = 0% SABA+SAch LAch + LABA

of predicted

Airflow Limitation Risk (GOLD Stage)

Exacerbation Risk (Exacerbations in past year)

mMRC_>2
CAT >10

Symptoms




Manage Stable COPD:
PharmacologicTherapy

SAMA prn
or
SABA prn

LAMA
or
LABA

ICS +LABA
or
LAMA

ICS + LABA
or
LAMA

LAMA
or
LABA
or
SABA and SAMA

LAMA and LABA

LAMA and LABA

ICS andLAMA or
ICS + LABA and LAMA or
ICS+LABA and PDE4-inh.or
LAMA and LABA or
LAMA and PDE4-inh.

Theophylline

SABA and/or SAMA
Theophylline

PDE4-inh.
SABA and/or SAMA
Theophylline

Carbocysteine
SABA and/or SAMA
Theophylline
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BA2IKOI 2YNAIAZMOI
QAINOTYTIQON TH2 XA

OMAAA A= XPONIA BPOTI XITIAA,
OAErMONQAHZ
2YXNEZ NMAPO=YNZEIX
2Y2THMATIKEZ EKAHAQAEIZ/ YN NO2HPOTHTEX

OMAAA B= EM®YZHMA,
TAXEIA MEIQZH FEV1
2HMANTIKH YTMNEPAIATAZH
+/- MAPOZYNXEIZ



OEPATEIA BAZH TQN
O\ NOAR4RION

OMAAA A= ,LAMA, LABA ,
PDF4 INHIBITORS

OMAAA B =



Management of Stable COPD
Other Pharmacologic Treatments

= Antibiotics: Only used to treat infectious
exacerbations of COPD

= Antioxidant agents: No effect of n-
acetylcysteine on frequency of
exacerbations, except in patients not treated
with inhaled glucocorticosteroids

® Mucolytic agents, Antitussives, Vasodilators:
Not recommended in stable COPD



Translating COPD Guidelines into Primary Care

KEY POINTS

1 Spirometric confirmation is a key
component of the diagnosis of COPD and
primary care practitioners should have
access to high quality spirometry.

| 2NIPOUEPTNON anapaiTnTn yia tn diayvwon

1 Oa npenel va enavaiappaveral
TOUAQXIOTOV HId (popa TO XpOVO



H XAIT AEN EINAI NOTE
MONH



2E APPQ2TOYZ2
ME YNEPTAZH,AIABHTH,ZTHOAI' XH
O2TEOMNOPQ2H,KATAOAIVYH,
ANQ TON 40 ETQN KAINIZTEZ
MPEMEI NA YINTOWYIAZTOYME K XAIl K
NA TOYX

2TEINOYME T'lA Z[MIPOMETPHZH



2YMINEPAXZMATA

1 H XAIT gival yia mtoAU auxvn XPONIA
VOOOC JE JEYAAN BvnNTOTNTA K PEYAAO
OIKOVOMIKO KOOTOG

1 MT1ropei va TTpoAnN@OcEi K va BepaTreuTei

1 Napouaoialel onUAvVTIKEC UV
Voo npPOTNTEC

1 O1 Trapocuvoelc Badouv o€ KivOuvo TN
(wnN Twv aocBevwyv

. H Bepartreia TnC €ival yakpoxpovia



GOLD Website Address

http://www.goldcopd.org






O pOAOC Tou TTaBoAoyou
oTnv avixveuon tnc XAI

YE APPQcTOYc ME YMEPTACH,
cAK.AIABHTH,O¢cTEONQPQcH ,cTHOAIXH
KAPAIAKH ANEMAPKEIA,APPYOMIEc K.

IcTOPIKO cKEWOY THN XA
K ZHTHCE MIA cNIPOMETPHCcH.






Ttherapeuticindex(Tl)
(corisolsuppressive dose/therapeutic dose)

T

0 500 1000 1500 2000 2500 3000

Relative Glucocorticoid receptor binding affinity(RAA)
(Dexamethasone=100)

Adapted from Daley-Yates et al, 2015

3500

FF: fluticasone furoate
MF: mometasone furoate

FP: fluticasone propionate

CIC: ciclesonide

BUD: budesonide

BDP: beclomethasone dipropionate
TAA: triamcinolone acetonide

FLU: flunisolide




AEs during treatment, n (%)
Any AE during treatment 99 (32)
Drug-related AE 12 (4)
AE leading to withdrawal® 14 (4)
Serious AEs o“ 10 (3)
Fatal AEs £ X g |

23 (7)
13 (4)
23
53

Cardiovas&ular effects 1S (5
Local steroid effects/candidiasis @4
Hypersensitivity 4 ()
LRTI excluding pneumonia 4 (D)
Bone disorders/fractures 1 (<)
Pneumonia o
Ocular effects/glaucoma (D)
Notes: *Number of subjects reporting an event (not number of events); "any AE
leading to permanent withdrawal from the study or withdrawal of study drug; “AEs
reported in =3% of subjects in either treatment group; “prespecified AEs of special
interest with corticosteroid and LABA treatment.
Abbreviations: AE. adverse event, FF/VI ﬂutlcasonefuroate/vulanterol (100/25 mcg);




Risk of exacerbations

COPD patients who could benefit most from ICS

C

exacerbation risk: high
breathlessness: low
A* B**

eé?ggzﬁﬁetlsggerslsslklzol\(l)vw exacerbation risk: low

) i ' . breathlessness: high
e et eetre, | Thisgroupalso ncludes Dt
mav not reauire 1CS! with lower risk of exacerbations who

y 9 may not require ICS?

Breathlessness

Adapted from Agusti A & Fabbri L. Lancet Resp Med. 2014 based on GOLD patient categories.

*Considey adding roflumilast, azithromyein, iheophylline, oF antioxidanis iy COPD 5 unconivolled wilh ICS.

1. Agusti A & Fabbii L. Laneet Resp Med. 2014;2:869-871. 2. Global Initiative for Chronic Obstiuctive Lung Disease. Global
Stiategy for the Diagnosis, Management and Pievention of Chroni¢c Obstiuctive Pulmonary Disease (Updated 2015).
Ihitp://oviov. goldeopd.ofg/uploads/users/files/GOLD_Report_20135_Sept2.pdf (Accessed 03/12/2015).



Phenotype:
Males/Females

-> younger
less smoking history
less comorbidity scores
less responsive to long-term exercise therapy
lower scores in quality of life questionnaires
more reactive airways, more exacerbations
more dyspnea for the same degree of airflow
limitation

de Torres et al. Chest 2005; 128:20012-6



Changes in Large Airways of COPD Patients

3 3
Mucus hypersecretion,

9

»

<— Squamous metaplasia of epithelium
3 No basement membrane thickening

Goblet cell
hyperplasia GG @ — T Macrophages

®0g 9
L) 3 @ —— 1 CD8* lymphocytes

Mucus gland hyperplas
e Little increase in

== —_— ;}\{;

—  airway smooth muscle

Source: Peter J. Barnes, MD



Changes in Small Airways in COPD Patients

Inflammatory exudate in lumen

Disrupted alveolar attachments

D

Thickened wall with inflammatory cells
- macrophages, CD8* cells, fibroblasts

Peribronchial fibrosis
Lymphoid follicle ‘)

Source: Peter J. Barnes, MD



Changes in the Lung Parenchyma in COPD Patients

~Alveolar wall destruction

AN

A
3
N \
oss of elasticity
i\ Destruction of pulmonary

capillary bed

T Inflammatory cells
macrophages, CD8* lymphocytes

Source: Peter J. Barnes, MD



Increased Oxidative stress in COPD

Cigarette smoke contains an
estimated 1017 oxidants/free
radicals and 4,700 chemical
compounds, including that can

\J
Cadmium Steanc Acid
Batteries Candle Wax
1 iluene Nicotine

Hexanune Industrial  Insecticide
Barbecue Lighter  Solvent

“‘h‘h -

\mnmma
Totlet Cleaner

onox
Methanol .
Rocket Fuel

generate hydroxyl radicals (-OH) and hydrogen peroxide (H202).

Cigarette smoke also recruits immune and inflammatory cells to the lungs,
which on activation release more oxidants causing an oxidant/antioxidant

imbalance.




Skeletal muscle

Lung cancer / \;.‘

o"\-.4]\ ) Peripheral lung
N )\_\ inflammation

Acute phase proteins
CRP

Systemic

weakness
Cachexia

Ischemic
heart
disease

Cardiac
failure

inflammation
IL-6, IL-1B, TNF-a

Serum amyloid A
Surfacant protein D

Diabetes
metabolic
syndrome

Normocytic

Osteoperosis :
anemia

Depression
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Polypharmacy is often present and affects drug
interactions and drug-induced adverse effects
Cardiac arrhythmias, heart

failure, recent myocardial
Mild-to-very-severe airflow limitation infarction, or unstable angina
are frequently present

All ages including very old

Renal or hepatic impairment, or both, Low adherence to treatment (though Current smokers,
are often present and impair drug dlearance also overuse in certain subgroups) ex-smokers, but also
never smokers

ients with COPD

G CONUONCA Lriais

GOLD 2015




N Classification of COPD Severity
by Spirometry

Stage I: Mild FEV,/FVC < 0.70
FEV; > 80% predicted

Stage II: Moderate FEV,/FVC < 0.70
50% < FEV,; < 80% predicted

Stage III: Severe FEV,/FVC < 0.70
30% < FEV,; < 50% predicted

Stage IV: Very Severe FEV,/FVC < 0.70
FEV; < 30% predicted or
FEV; < 50% predicted plus
chronic respiratory failure



The NEW ENGLAND JOURNAL of MEDICINE

EDITORIALS

Preventing Exacerbations of COPD — Advice from Hippocrates
Nikolaos M. Siafakas, M.D., Ph.D.

Severe acute exacerbations of chronic obstructive
pulmonary disease (COPD) are devastating, life-
threatening events; the 30-day mortality is greater
than that with acute myocardial infarction (26%
vs. 7.8%).2* Acute exacerbations of COPD dramat-
ically change the course of the disease, since
they are associated with a rapid decline in lung
function and worsening quality of life.> They also
represent a substantial economic burden to soci-
ety.? Prevention of exacerbations remains a pri-
mary goal of management?® but is difficult be-
cause the cause of acute exacerbations of COPD
remains largely unknown.*

Recent studies have shown that, when used

proximately 5% in the patients receiving azithro-
mycin. More important, there was an increased
prevalence of macrolide-resistant bacteria colo-
nizing the airway, although this was not associ-
ated with an increased incidence of pneumonia,
a finding that is in agreement with previous re-
ports involving fewer patients.”®

However, the risk of microbial resistance as-
sociated with the long-term use of azithromycin
in patients with COPD must be considered as
part of the risk-benefit ratio of this treatment.
Although the effect on microbial resistance in
the community is still unknown, the study by
Albert et al. showed that among patients who
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COPD Phenotypes

- Chronic Bronchitis (Blue bloater)

- Emphysema (Pink puffer)

- Al-antitrypsin deficiency

-+ Frequent exacerbators

~ Patients with or without systemic involvement
- COPD with or without comorbidities
~Significant hyperinflation

- Fast decliner (FEV1)

- ACOS

- Current smoker






