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TO ACOS éVIVEI ACO GINA 2017 §%

The word ‘syndrome’ has been removed from the previous term
‘asthma-COPD overlap syndrome (ACOS)’ because:

This term was being commonly used in the respiratory community
as if it was a single disease (‘the asthma-COPD overlap syndrome’)
There are two medically-accepted definitions of ‘syndrome’

This distracted from the key messages for clinicians and regulators
The aim is to focus attention back on the original issues
These patients are commonly seen in clinical practice

They are almost always excluded from the RCTs that provide the

evidence base for treatment recommendations, and from studies of
underlying mechanisms

Current guidelines have opposite safety-based recommendations
Asthma: never use LABA without ICS

COPD: start treatment with LABA and/or LAMA, without ICS

What's new in GINA 2017 © Global Initiative for Asthma



Asthma-COPD overlap GINA 2018

“Asthma-COPD overlap” does not mean a single disease entity

It includes patients with several different forms of airways disease
(phenotypes) caused by a range of different underlying mechanisms

Persistent airflow limitation may be found in:
Some children with asthma (McGeachie NEJM 2016)
Many adults with a history of asthma (Lange NEJM 2015)

Patients with low lung function in early adulthood with normal decline
over time (Lange NEJM 2015)

Patients with normal lung function in early adulthood but rapid

decline over time (Lange NEJM 2015)

Table 3. Stratified Associations of Death or Hospitalization for COPD Among New Users of LABA-ICS Combination Therapy
Compared With New Users of LABAs Alone

i Propensity Score-Matched
No. With Outcome/Total (%) Difference

P Value in Outcome Regression
New LABA New LABA Alone for at5y, % Hazard Ratio
Stratifying Characteristics and ICS Users Users Interaction (95% CI) (95% CI)? P Value
Asthma
No diagnosis of asthma 4098/6237 (65.7) 1532/2266 (67.6) it —2.5/(=4.8/t0'=0.2) 0.96 (0.90-1.01) 13
<-
Diagnosis of asthma 1496/2475 (60.4) 597/894 (66.8) -6.5(-10.3t0o-2.7) 0.84 (0.77-0.91) <.001

What's new in GINA 20187 © Global Initiative for Asthma



ACO = Agv Ytrapxel {ekabapog opICHOG TTOU

TTEPIYPAPEI NE CAPAVEIA TA IDIAITEPA XOAPAKTNPIOTIKA
TOU CUVOPOMOU KaI TG PAEYMOVAG TTOU ETTIKPATEI

If you can’t explain it simply, you
don’t understand it well enough.

- Albert Einstein




Asthma and chronic obstructive pulmonary
disease overlap: asthmatic chronic
obstructive pulmonary disease or chronic
obstructive asthma?

Annelies Slats and Christian Taube

Ther Adv Respir Dis
2016, Vol. 10(1] 57-71

DOI: 10.1177/
1753465815617082

© The Author(s), 2015.
Reprints and permissions:
http://www.sagepub.co.uk/
journalsPermissions.nav




AANNNAoetTikaAuwn AcBuatocg kal XAll: ACO n
CAOQO;

ACO: ATr6 tToia Baacikn TTaBnon ¢EKIVAUE;

« AocOua iy XAll;

e 2TNV KOONuePIVA KAIVIKI TTPAKTIKA, N TTAElopn®ia Twv acBevwyv Trou
digpeuvwvTal yia TV utrapgn ACO ¢ekivouv ouvnBwc atro tn XArl

« 01 06¢o¢e1c opopwviag atropeuyouy va TTapouv B€on

« Hiomavikh amroywn Bswpei we dedopéEvo Tnv utrtapen XAl kar avalnta

OTOIXEIa TTOU OUVNYOPOUV UTTEP TNG ouvuTTapEnG AobuaTog



H ictTaviki amroyn

Mixed COPD/Asthma Phenotype: 2 ucilova
KpiThpia n 1 peidov Kal 2 eAacoova KpIThpla

Diagnostic Criteria of the Mixed % of Agreement in Type of
COPD/Asthma Phenotype That Were  Order to Be Considered  Criterion
Agreed Upon? a Major Criterion®

Very positive bronchodilator test 83 Major
(increase of FEV1 >15% and =400 ml
over baseline)
Eosinophilia in sputum Major
Personal history of asthma (history Major
before the age of 40)
High total IgE Minor
Personal history of atopy Minor
Positive bronchodilator test (increase Minor
in FEV; >12% and =200 ml over
baseline) on 2 or more occasions

Cataluna J, et al. Arch Bronconeumol 2012: 48: 331-37.




[TAnBuopoi aocBevwy 110U YapakTnpidovTal OTI
Tmaoyouv atmmo ACO

AIQ@OPETIKOI PAIVOTUTIOI, OTTWG:

« AoBeveic pe XAl kal NWoIvO@IAIKY QAEYUOVI)

 AoBeveic pe aocBua kar oofapry vOooo (KUpiwg OUdETEPOPIAIKN
pAeyuovn)

« Ao0O¢gveig ye doBua tTou KaTTviCouv (KUPIWG OUDETEPOPIAIKT) PAEYHOV)

« AoOeveic pe aoBua kal POVIUN ATmToPPOEn TWV AEPAYWYWY XWPIC

avaoTPEPINOTNTA (AGYW DOMIKWY AAAaywWV)
Asthma-COPD Overlap
CHEST 2 O 1 6 Peter J. Barnes, Master FCCP

London, England PODCAS!

obstruction due to structural changes. Thus, it may be
better to refer to asthma-COPD overlap , rather

than ACOS.” Indeed, the patients who receive a primary



KaTtnyopiotroinaon TG aTToudaloTNTAG Kal TNG

EPAPMOYNG TWV KPITNPIWV
(13 €101Koi 010 AoBpa — 13 €1dIkoi atn XATll)

Very important criteria Important criteria Less important criteria

Very positive bronchodilator test (increase in FEV Positive bronchodilator test Positive bronchodilator test
=15% and =400 mL compared to basal value) on two or more occasions Family history of atopy
Previous history of asthma before 40 years of age Blood eosinophilia and/or asthma

Elevated IEENO Total IgE Positive skin tests

Positive methacholine test
History of atopy
Rhinitis of any type
Not very applicable Eosinophilia in sputum Increased or seasonal
Positive oral corticosteroid test variability of symptoms
Variability of peak flow
>20%
Primary care

Previous history of asthma before 40 years of age Eosinophilia in blood

Very positive bronchodilator test Rhinitis of any type Family history of asthma
Elevated total IgE and/or atopy
Personal history of atopy
Not very applicable Eosinophilia in sputum Positive bronchodilator test Increased or seasonal
Elevated FE on two or more occasions variability of symptoms
Positive oral corticosteroid test Positive methacholine test Positive skin tests
Variability in peak flow >20%|
Positive bronchodilator test

Miravitlles M, et al. International Journal of COPD 2015; 10: 1321-30.




What pulmonologists think about the asthma—
COPD overlap syndrome

KpITHpIa TTOU TTPOTINOUVTAI ATTO TOUG TTVEUMOVOAOYOUG YIa TN
di1ayvwon tou ACO

Very positive bronchodilator test
At least two positive bronchodilator tests
High IgE
History of atopy
History of asthma
Significant smoking exposure
Postbronchodilator FEV /FVC <0.7
High Fg,
Sputum eosinophilia 46.2
Blood eosinophilia 42.3
50

Percentage

Miravitlles M, et al. International Journal of COPD 2015; 10: 1321-30.




Asthma COPD Overlap (ACO):
AANNACEl TO PAEYHOVWOEC TTPOTUTIO;

« GINA/loTravikéc  Béoelc: Bewpolv wWC TO ONUAVTIKOTEPO OTOIXEIO TNV
NWOIVOPIAIKI) QAEYUOVH, TIOU JTTOPEI va opilstal €iTe PE T METPNON TOU

ekTTVEONEVOU FeNO &iTe pe TRV AgloAOYNoN TWV NWOIVOPIAwWY OTa TITUEAQ

A10@OPETIKO PAEYHOVWOES TTPOTUTTO, HE MIKTA XOPOAKTNPICTIKA

(TrAnoi1adouv o oAU otn XAIll), Xwpig va yvwpilouue 1Tolo

aKPIBWG gival auTO TO TTPOTUTTO




Overlap vs Asthma: 1 Oudetepo@IAa (TTTUEAQ)
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Gibson PG, et al. Thorax 2009: 64: 728-35.



Differences in plasma and sputum
biomarkers between COPD and
COPD-asthma overlap

neutrophil gelatinase-associated lipocalin (NGAL): neutrophil-derived molecule

Increased induced sputum levels of NGAL might be a characteristic feature of

overlap, suggesting enhanced neutrophilic airway inflammation and/or airway
epithelial injury in COPD-asthma overlap.

N
o
1

—
al
1

_
-
o
=

1

<<

&)

=
=

2
-]
o

%)

T 1 l

Asthma  COPD Overlap

lwamoto H, et al. Eur Respir J 2014; 43: 421-29.



Asthma COPD Overlap (ACO) - rTpokANTa TTTUEAQ:
T NWOIVOPIAA, T OUOETEPOPIAD

NS

HS

Asthma

COPD

Overlap

Subjects n

Females/males n

Age years

BMI kg-m™

Smoking status
Former smoker
Current smoker
Pack-years

Allergy

ICS use

Postbronchodilator
FVC L
FEV1 L
FEV1 % pred
FEV1/FVC
DLco % pred

AFEV1* mL

AFEV1¥ %

PEF diurnal variability %

Differential sputum cell counts %
Eosinophils
Neutrophils
Macrophages

Iwamoto H, et al

26
10/16
46.9+2.6
28.2+1.0

4.7+0.2
3.9+0.2
103.8+2.1
83.9+1.1
93.8+4.6
110 £ 31
3.1+0.9

1.5+0.8
34.7+2.7
59.11+£3.3

23
11/12
47.6+2.5
26.9+1.0

0
23 (100)
25.8+3.7
9 (40
0

4.4+0.3
3.5+0.2
96.0+3.6
80.1£1.3
89.4+2.8
78 +38
2.4+1.1

0.9+0.6
41.9+5.4
54.34+5.6

32
16/16
58.3+1.5
27.5+1.0

17 (53]
4 (13]
16.1+3.8
18 (56)
28 (88]

3.5+0.2
2.6+0.1
77.0+3.0
80.94+1.7
87.84+5.6
173 +£36
7.8+1.6
28.1+2.0

39
13/26
62.4+1.1
25.5+0.7

13 (33)
26 (67)
47.8+43.8
11 (28)
13 (33)

3.2+0.2
1.940.1
57.9+3.2
62.6 +2.4
62.9+4.2
109 +30
7.5+1.3
17.2+1.8

14
5/9
61.2+1.5
283+1.9

8 (57
6 (43)
36.9+6.1
5 (36)
14 (100)

3.2+403
1.940.2
55.343.1
69.9+4.1
66.8+5.2
203 +49
13.0+4.0
37.9+4.8

6.3+1.9
53.4+4.6
41.3+4.4

1.4+0.5
63.1+3.6
32.943.7

8.3+3.5
68.2+4.1
21.84+3.5

. Eur Respir J 2014; 43: 421-29.




Biological clustering supports both “Dutch’” and “’British”

hypotheses of asthma and chronic obstructive pulmonary
disease

« 86 aoBeveic pe ooPapod dobua — 75 ue pEtpia/coBapry XAl

* Cluster analyses - 18 KuTTapOKiveG OTA TITUEAQ

 O1 utrorAnBuopoi emmKupwBNKav o€ pia aveCdptnTn opada Pe ocofapod
aoBua (n=166) kai pia opdda pe XAl (n=58)

discriminant score 2

discriminant score 1

FIG 1. Discriminant function of demographic, clinical, lung function, and
sputum cytokines characteristics across asthma and COPD. Hollow trian-
gles indicate asthma and hollow circles indicate COPD.

Ghebre MA, et al. J Allergy Clin Immunol 2014




Asthma and COPD overla that clinicall
chronic bronchitis, increased bacterial colonization,
elevated sputum IL-1b and TNF-a levels and a
sputum neutrophilia
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Asthma predominant cluster:

COPD-predominant group: eosinophilic mflammaﬂon and
elevated proinflammatory — elevated T,2 inflammatory

cytokines (mixed eosinophilic to r1ned|ator
and neUtl’OphiIic) Iscriminant score

Ghebre MA, et al. J Allergy Clin Immunol 2014




Asthma COPD Overlap (ACO):
ETTiTrTWON 1TTOU TTOIKIAEI € NEAETEG OIOPOPETIKOU
oXeOIOOHMOU, aUENON TNG ETTITTITWONG ME TNV NAIKIA
(101aiTEPpO O€ KATTVIOTEG ME NAIKIA > 60 eTWV)




ETrimmrwon ACO o€ JEAETEC DIAPOPETIKOU
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Epi Studies

Severe Asthma
Adult Asthma

Gibson PG, et al. Thorax 2015; 70: 683—91.



Asthma COPD Overlap (ACO) : ouxvoTepo o€
NAIKia > 60 €1n

Percentage with overlap syndrome

Zeki AA, et al. J Allergy 2011



CAOQO: 1 emimTTwong JE TNV NAIKI

% COPD only
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Current asthma only

COPD-asthma Overlap
Syndrome

Former asthma only

45-54 55-64
Age (years)

Pleasants RA, et al. COPD 2014: 11: 256—-66.




Asthma COPD Overlap (ACO) = Nep1o0OTEPES YUVAIKEG,
XOMNAOTEPO HOPPWTIKO ETTITTEDO, TTEPICCOTEPO CUMUTTTWHATA
KOl XEIPOTEPN TTOIOTNTA (WNG O€ OXEON ME TOUG aoBeveig pE
acOua n XArl




ACO: lNapayovTec Kivouvou

Table 4. Factors associated with the diagnoses of asthma, COPD, and the asthma-COPD overlap syndrome.

Asthma only

Asthma+COPD

COPD only

Age [20-44]

[45-64]

[65-85]

Smoking habits non-smoker
current smoker

ex smoker

Education compulsory

high school

college/university

Industries nearby

Heavy traffic occasional/none
frequent

constant

1

0.87 (0.72-1.04)

1

0.60 (0.47-0.77)
0.48 (0.3-0.77)
1

1.27 (1.02-1.58)
0.99 (0.78-1.26)

1

1.26 (0.99-1.6)
1.61 (1.24-2.09)
1.00 (0.78-1.27)

1

1.00 (0.78-1.27)
1.38 (1.07-1.77)

de Marco R, et al. PLOS ONE 2013

1

1.63 (1.15-2.31)

1
1.12 (0.75-1.69)
1.43 (0.76-2.70)
1

1.70 (1.12-2.60)
1.56 (1.04-2.35)

1

0.45 (0.31-0.65)
0.30 (0.17-0.51)

0.91 (0.55-1.50)
1

0.91 (0.55-1.50)
1.57 (0.98-2.50)

1

1.15 (0.92-1.44)

1

1.57 (1.20-2.07)
5.50 (3.75-8.08)
1

3.16 (2.41-4.16)
1.56 (1.16-2.08)
1

0.70 (0.55-0.90)
0.38 (0.26-0.57)
1.30 (0.98-1.73)

1

1.30 (0.98-1.73)
1.67 (1.24-2.24)




ACO: 1 ouptrTwuaTa

Table 3. Prevalence* (% with 95%(Cl) of respiratory symptoms or conditions in subjects who did and did not report a diagnosis of
asthma and/or COPD,

Respiratory symptoms or no asthma, no COPD
conditions %(95%Cl)

asthma+COPD overlap

asthma only %(95%Cl)  %(95%Cl) COPD only %(95%Cl)

Wheezing
Asthma attacks

Antiasthmatic drugs

Allergic rhinitis

Cough or phlegm

MRC =3

Hospitalizations

*Adjusted for gender, age (class), season, % of answers to the questionnaire, type of survey (postal/telephone), and centre.

9.9(9.2-106)
0.7 (0.5-09)
03(0.2-04)
182 (17.3-19.1)
102 (9.5-10.9)
38(3.343
04(0.2-05)

"MRC: Medical Research Counci dyspnea score.

doi:10.1371/journal. pone 0062985.t003

434 (39.2-47.7)
38.8 (34.6-43.2)
29.8 (25.8-34)
59.2 (54.9-63.4)
23.1(19.6-26.9)
93 (7.1-12.2)
1.1 (0.5-24)

787 (71.3-84.5)
569 (48.7-64.8)
554 (47-63.5)
535 (455-613)
61.7 (53.7-69.1)
388 (31.147.)
3.1(14-6.7)

427 (37.6-419)
44 (27-69)
2(1.1-38)

23.9 (19.7-28.6)
54 (48.7-59.2)
20.8 (17-25.2)
25 (14-45)

de Marco R, et al. PLOS ONE 2013




Overlap COPD/asthma vs COPD: | Troiotnta {wNg

Females

African-American
Bronchodilator responsiveness
Absolute BDR L

BODE score

SGRAQ score
Exacerbations per year
Severe exacerbations
Hay fever

High school graduates
Maternal asthma
Paternal asthma

1335 (42.8]
627 (20.1)
1120 (36.1)
0.09+0.16
2.9+2.1
39.7+21.5
0.7+1.2
646 (20.7)
442 (17.8)
1828 (58.6)
162 (7.0
123 (5.9)

COPD and
asthma

252 (56.0
167 (37.1)
177 (39.4)
0.11+£0.76
3.1+2.0
47.4+22.7
1.2+1.6
153 (34.0]
186 (50.3]
261 (58.0)
57 (19.0)
47 (17.5)

Effect size

1.59 (1.29-1.95) <0.001
1.74 (1.39-2.18) <0.001
1.19 (0.97-1.47) 0.10
0.02+0.008 0.03
0.25+0.1 0.02
6.81+1.1 <0.001
0.56+0.06 <0.001
1.70 (1.36-2.12) <0.001
4.66 (3.68-5.90) <0.001
1.10 (-0.19-0.39] 0.54
2.22 (1.59-3.12) <0.001
2.64 (1.82-3.83) <0.001

Hardin M, et al. Eur Respir J 2014; 44: 341-50.



ATTOQPAKTIKA VOOT|MATA TWV QEPAYWYWV

Patient with
Patient with Patient with ACOS Stemming
Characteristic “Easy” Asthma “Easy” COPD from Asthma

Age (yr) 21 65 45

Atopy

Current smoker No No
Pack-years 0 0
Dyspnea Recurrent Chronic with flares
Wheezing Yes

Reversible airway obstruction Yes

Bronchial hyperresponsiveness Yes

Patient with
ACOS Stemming
from COPD

45

20
Chronic with flares
Yes
Yes

Yes or no

Postma DS, et al. N Engl J Med 2015; 373: 1241-9.



Asthma COPD Overlap (ACO) =
TMEPICOCOTEPEG/CORBAPOTEPES TTAPOEUVOEIG, TTEPICCOTEPEG
VOONAEIEG, XEIPOTEPN AVATTVEUOTIKN AEITOUpPYIA




XATT/AZOMA evavti XATIT:
[1I0 CuXVEC, TTIO OOPBAPEC TTAPOCUVOEIC

Tuxvée mapofivoeic Zopapec mapofuvoeic

XATT/AZOMA
42.7% *

XATT/AZOMA
32.8% %

=
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=
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o
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Hardin M, et al. Res Res 2011:; 12: 127.




Increased Risk of Exacerbation and (===
Hospitalization in Subjects With an
Overlap Phenotype

COPD-Asthma

No COPD and no Asthma = 4,277 (84.8%)

Overlap
n=89 (1.8%)

N\ COPD

,' n=594 (11.7%)

Ve
Asthma
n=84 (1.7%)

Total = 5,044

Menezes AM, et al; PLATINO Team. Chest 2014; 145: 297-304.



COPD-Asthma Overlap: | FEV,, 1 TTapogUVOEIG,
T VOONAEIEC

Variables

Asthma (n=84)

COPD (n=594)

COPD-Asthma Overlap (n=89)

Prebronchodilator FEV|, L.

Prebronchodilator FEV,, % predicted
Postbronchodilator FEV,, L

Postbronchodilator FEV,, % predicted

—
L—

=1
© 19
[V ]

[
sl

va]

I+ 1+ I+ I+

o)
Lo

o -

Lo b0 = o
(]

[ a]

Variables

Asthma (n =84)

COPD (n=59%4)

COPD-Asthma Overlap (n=89)

Exacerbations past year
Unadjusted, PR (95% CI)
Adjusted,* PR (95% CI)

Number of exacerbations past year
Unadjusted, RR (95% CI)
Adjusted,* RR (95% CI)

Hospitalizations past year
Unadjusted, PR (95% CI)
Adjusted,* PR (95% CI)

Number of hospitalizations past year
Unadjusted, RR (95% CI)
Adjusted.* RR (95% CI)

Menezes AM, et al; PLATINO Team. Chest 2014; 145: 297-304.

2.54 (1.42-4.52)
1.65 (0.93-2.92)

1.04 (0.40-2.69)
0.98 (0.32-3.02)

1.00 (Ref)
1.00 (Ref)

1.00 (Ref)
1.00 (Ref)

1.00 (Ref)
1.00 (Ref)

1.00 (Ref)
1.00 (Ref)

1.74-5.21)
1()8417

74-17.22)

5.48
4.20 (1.05-16.62)

8 (1
(

476 (1.70-13.31)
1.45-11.67)

5.90 (1.74-20.01)
5.24 (1 49-18.38)




ACO gvavti AoBuatog kail XATll: 1 MNapoguvoelg

B ACOS group COPD group W Asthma group
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Hardin et al*®* Miravitlles et al?2* Menezes et al®®**

Nielsen M, et al. Inter J COPD 2015




ACOQO: TreploooTepa cuvodd VOONUOTA OE
oX£on ME TOUuG aocBeveic ue acBua n XATl

m ACOS COPD B Asthma

90,
80!-
70
60
50!
40|
30
20!
10

0L

id
c
Q
Q
| -
O
o

Milanese et al’ x (Pa)* Milanese et al’ v (Pa)** Pleasants et al** comorbidity
x, proportion having a comorbid condition; y, having two comorbid (Po, a, #, ")***

Nielsen M, et al. Inter J COPD 2015




Asthma-like Features and Clinical Course of Chronic Obstructive
Pulmonary Disease
An Analysis from the Hokkaido COPD Cohort Study

Masaru Suzuki, Hironi Makita, Satoshi Konno, Kaoruko Shimizu, Hiroki Kimura, Hirokazu Kimura, and
Masaharu Nishimura; for the Hokkaido COPD Cohort Study Investigators

First Department of Medicine, Hokkaido University School of Medicine, Sapporo, Japan

Eosino-
philia

25

30

Bronchodilator
reversibility

DFEV,,>12% and>200m|

268 ao0Beveic ue XAl

Karaypagn Twv €TACIWV OaAAQYWV
otov FEV, Kal TOpoguUvOoewv Ta
TTPWTA 5 €N

@vnrotnTa: 10 £€1n TTapakoAoudnong

Suzuki M, et al. AJRCCM 2016; 194: 1358-65.



XapOKTNPIOTIKG aoBevwv

Characteristic

umber of subjects

Body mass index, kg/m

Current smoker at entry, n (%)
Smoking index at entry, pack-years
Chronic bronchitis, n (%)

Serum total IgE, 1U/ml

Blood eosinophils, cells/ul
Post-bronchodilator FEV,, % predicted
Reversibility of FEV4, %

DiLco, % predicted

Kco, % predicted

CT emphysema score

SGRQ total score

Any cardiovascular disease, n (%)
Ischemic heart disease, n (%)
Diabetes, n (%)

All-Negative

22+3
40 (30)

61 + 31
17 (13)
49 (18-113)
132 (86-190)
64 + 22
87
74 + 26
62 + 25
1.2 (0.7-2.2)
3117
29 (21)

6 (4)
7 (5

Reversibility

23+3
11 (19)
67 =32
8 (14)
69 (25-225)

195 (102-347)*

60 = 15
26 + 11+
82 + 2o
65 + 22
1.1 (0.6-2.0)
36 = 17+

16 (28)

5(9)

2 (4)

Eosinophilia

5 (10)
85 (37-250)*T
387 (345-462)*"

65 + 21

14 + 14**

79 + 20

68 + 23
1.1 (0.7-2.0)

30+ 19

12 (23)

6 (12)

3 (6)

Suzuki M, et al. AJRCCM 2016; 194: 1358-65.

22 =3

25 (37)

61 =26

7 (10)

190 (45-393)"

180 (112-295)*"
68 = 23
12 + 13+
81 =25
64 + 24

1.0 (0.7-1.7)
30 =18
14 (21)

5 (7)

4 (6)




AODOEeVEIC e «aoOUATIKA XapPAKTNPIOTIKA» VS Q0OEVEIC UE
«apiyn XAl»: yeyaAutepn avaloyia acBevwy og ICS

AoOgveic ue avatrokpion aTn BPOoYXodIaOTOAN: TTEPICCOTEPA
BPoyx0dIaoTAATIKA QPAPUAKO

All-Negative | Reversibility] Eosinophilia Atopy

Number of subjects 135 52 67

Anticholinergics, n (%) 64 (47) * 26 (50) 34 (51)

B2-Receptor agonlsts n (%) 49 (36) 18 (35) 24 (36)
Q 40

Inhaled cortlcoster0|ds n (%) 14 (10)

Drug use was considered to be positive when it was used for more than half of the follow-up period
during the first 5 years.

Suzuki M, et al. AJRCCM 2016; 194: 1358-65.
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Suzuki M, et al. AJRCCM 2016; 194: 1358-65.



«ACBUATIKA XAPOAKTNPIOTIKA» = KaUia dlapopd oTIC
TTAPOCUVOEIC, MIKPOTEPN BvNTOTNTA

©
~

Survival rate

o
\V)
o
N

2
©
.
)
()
_

N
c

Q2
®

o]
_
)
o
@
x
L

— 0O or 1 feature — 0O or 1 feature
---- 2 or 3 feature ---- 2 or 3 features

ays after first observation to first even Years after first observation to death

o
o

o

o

Suzuki M, et al. AJRCCM 2016; 194: 1358-65.



Prevalence of persistent blood
eosinophilia: relation to outcomes in
patients with COPD

ongoing observational 625 pts recruited between
study of 24 COPD CHAIN cohort BODE cohort 1997 and 2011 and

cohorts enrolled in followed until December
Spain 2015 in the USA and
Spain

n=769 smokers n=121 smokers n=856 smokers
non-COPD

Three blood
eosinophil
measurements

Casanova C, et al. Eur Respir J 2017; 50: 1701162.




TABLE 2 Baseline characteristics of blood eosinophil longitudinal patterns in patients with
chronic obstructive pulmonary disease (COPD) (CHAIN cohort) using >300 cells-uL™" as the
cut-off point

Persistently high Intermittently Persistently low p-value
>300 cells-pL™ variable <300 cells-puL™

Patients n
Male

Age years
Pack-years

Active smoking
BMI kg-m~2

FEVi L

FEV1 % pred

P20, mmHg
FVCL

FVC % pred

FEV1/FVC
6MWD m

Dyspnoea mMRC
BODE index

IC/TLC
Kco % pred

Charlson index

67
60 (90)
6618
05+29
31
29.8+5.5
1.80+0.63
61+18
69.6+7.4
3.37+£0.94
87122
9411
461£95
1 (0-3])
1(0-5)
0.36+0.09
82425
1(0-5)

186
156 (84)
68+9
55+28
29
28.2+4.9
1.63+0.64
60+20
67.5£9.0
3.08+0.92
86+24
5311
438199
1 (0-4)
2 (0-6)
0.34+0.09
73+23
1(0-4)

171
139 (81)
679
97+31
27
28.2+4.7
1.69+0.62
60+19
68.9+9.3
3.15£0.93
86+22
54+10
451189
1(0-3]
1 (0-5)
0.35+0.09
1424
1 (0-4)

Inhaled anticholinergic
Inhaled ,-agonist
Inhaled corticosteroid

64
73
b4

76
75
68

71
70
59

CAT

IgE total U-L~"

11 (1-27)

50 (8-1158)

12 (2-27)
62 (7-690)

10 (2-24)
26 (5-504)

Casanova C, et al. Eur Respir J 2017; 50: 1701162.




TABLE 3 Baseline characteristics of blood eosinophil longitudinal patterns in patients with
chronic obstructive pulmonary disease (BODE cohort) using >300 cells-.uL™" as the cut-off point

Persistently high
>300 cells-uL™

Intermittently

variable

Persistently low p-value
<300 cells-pL™’

Patients n
Male

Age years
Pack-years
Active smoking
BMI kg-m™—?
FEV1 L

FEV1 % pred
FVC L

FVC % pred
FEV1/FVC
6MWD m
Dyspnoea mMRC
BODE index
IC/TLC

Kco % pred

38
30 (79]
638
64+33
42
28.2+6.1
1.58+0.53
60+18
2.92+0.76
84+18
53+12
3974131
1 (0-4)
1 (0-7)
0.34+0.05
74x23
2 (0-4)

93
76 (82)
66+9
59+30
33
28.2+4.9
1.92+0.96
60+22
3.02+0.80
84122
51+13
379132
1 (0-4)
1 (0-6)
0.34x0.11
7420
1.10-7]

177
143 (81)
6549
61+33
29
27.8+4.7
1.56+0.68
59422
2.98+0.85
85+24
50+13
418+115
1 (0-3)
1 (0-6)
0.330.11
72+20
1(0-4)

Inhaled p,-agonist
Inhaled corticosteroid

60
65
65

65
58
95

65
65
58

Casanova C, et al. Eur Respir J 2017; 50: 1701162.
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NWaIVoPIAia
CHAIN cohort

B Smokers with COPD
[0 Smokers without COPD

Persistently high
>300 cells-pL™!

Intermittently
variable

\. J

Blood eosinophil count

Persistently low
<300 cells-pL™!

Casanova C, et al. Eur Respir J 2017; 50: 1701162.




KarmrvioTeg pe XAl o 15% £xel «oTaBepn»
NWOIVOQIAIa Kal HIKPOTEPN BvnToTNTA
O Deaths 0O Alive BODE cohort
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30.5%

Persistently high Intermittently Persistently low

>300 cells-pL™" variable <300 cells-pL""
. Y,

Blood eosinophil count

Casanova C, et al. Eur Respir J 2017; 50: 1701162.




XA kal Hwoivogiha 300 = cells'yuLt = ouoxéTion
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Asthma-COPD Overlap
Clinical Relevance of Genomic Signatures of Type 2 Inflammation in Chronic

Obstructive Pulmonary Disease

Stephanie A. Chris’genson1'2, Katrina Steiling3'4, Maartgn van den Berge5'6, Kahkeshan rHijazi?, Pieter S. Hiemstraa,
Dirkje S. Postma5'E’, Marc E. Lenburg3'4'9, Avrum Spirae"4'9, and Prescott G. Woodruff'?

*  YToBabpo PEAETNG
« Mepikoi aoBeveic pe XAl trapouaialouv KAIVIK aAANAETTIKAAUYWN Pe To AoBua,
UTTOOEIKVUOVTAC TTWG PAEYMOVWOEIC dIadIKOCIEC OXETICOMEVEC ME TO AOOua

mOavwe TTai(louv onUAvTIKG POAO O€ AUTO TO UTTOOUVOAO TWV Q0BEVWV ME
XAIT

e & autd 10 UTTOOUVOAO TwV aoBsvwyv pe XAIT mOavwe n Bgparreia pe ICS va

€ival TTEPICCOTEPO ATTOTEAECUATIKNA

*  2KOTTOG MEAETNG

 H aveupeon «yovidlaKWY UTTOYPAPWYV OXETICONEVWY PE AoBua» ot aoBeveic
ue XArl

Christenson SA, et al. AJRCCM 2015; 191: 758-66.



YAIKO UEAETNC

Asthma Dataset

Epithelial brushings and endobronchial biopsies
obtained from 3rd to 4th generation bronchi in:
1. Subjects with mild-moderate asthma

2. Healthy control subjects
\ J

~ [ -
endobronchial biopsy-derived

Compared airway epithelial gene expression by: T2S Score related to:

1. GSEA
2. epithelium-derived

1. Airway biopsy cell counts at baseline

) 2. Change in lung function parameters after
Th2 gene signatures (TGM, T2S) Placebo vs ICS + LABA

COPD Dataset 3

COPD Dataset 1 COPD Dataset 2 GLUCOLD
BAEC SAEC

Endobronchial biopsies obtained from

Epithelial brushings obtained from Epithelial brushings obtained from ) 3rd t_° 4th generation bronchi in
6th to 8th generation bronchi in: 10th to 12th generation bronchi in: subjects with moderate to severe COPD at:

1. Former and current smokers with normal lung function 1. Healthy non-smokers 1. Baseline

2. Formal and current smokers with COPD 2. Current smokers with normal lung function 2. 6 and 30 months after randomization
3. Current smokers with COPD to Placebo or ICS + LABA

\ \

\

Christenson SA, et al. AJRCCM 2015; 191: 758-66.




Ta 100 1o UTTEPEKPPACHEVA YOVidIa OTO £TTIONAIO TWV
AEPAYWYWYV OTO AoBua utTTEPEKPPAOVTAI KAl OTO £TTIONAIO
aocBevwyv pe coBapn XAl

SRR

Upregulated in Asthma (p<0.90

Downregulated in Asth ma (p<d.001)

l Genes most altered in the airway epithelium

ngh FEV, Low FEV, . : .

N0, GOPD BAEC Dataset _ Severe COPD in asth.ma evaluated in COPD using gene
set enrichment analysis (GSEA). The length

of the lines represents the magnitude of the

B
I“IH ||| GSEA running enrichment score
I || e .

Upregulated in Asthma (p<0.001)

Downregulated in Asthma (p<0.001)

Upregulated SAEC Dataset Downregulated
in COPD in COPD




1125 (T2 eAeypovn): OeTikKN cuoxeTion pe | FEV,
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p<0.001 ®* ¢ Smoking Status
© Former

(o]
Ce ® Current

) o
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2] 0
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20 40 60 80 100 120 non- smoker COPD
FEV{% Predicted smoker

The T42 signature (T2S) score, a gene expression metric induced in
Th2-high asthma, was evaluated in these COPD cohorts.

Christenson SA, et al. AJRCCM 2015; 191: 758-66.



1125 (T2 @Aeypovn) : OETIK CUOXETION ME
NWOIVOQPIAIKN PAEYPOVN

steroid naive COPD pts

>

1.0 1.5 2.0

=
>
o
@)
c
Q.
o)
R
w
o
L
@)
o)
-

0 05

T2S Score at Baseline
*The T2S score derived from endobronchial biopsy data

Christenson SA, et al. AJRCCM 2015; 191: 758-66.



ICS: yIKpOTEPN UTTEPDIATAON OE A0BEVEIC UE
XAIT ka1 1T2S (T2 @Aeypovn)
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Christenson SA, et al. AJRCCM 2015; 191: 758-66.




Stepwise manaagement - pharmacotherapy

....................

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence
Patient preference

Symptoms
Exacerbations

Side-effects Asthma medications

Patient satisfaction Non-pharmacological strategies

Lung function Treat modifiable risk factors

STEP 5
Refer for
STEP 3 add-on
PREFERRED | STEP 1 STEP 2 treatment
. e.g.
anti-IgE,
Low dose ICS/LABA i
Low dose ICS ICS/LABA**
Other |Consider low Leukotriene receptor antagonists (LTRA) Med/high dose ICS Add tiotropium**: Add low
controller dose ICS Low dose theophylline* Low dose ICS + Med/high dose : dose OCS
options LTRA ICS + LTRA
(or + theoph*)  :(or + theoph*)
As-needed short-acting betaz-agonist (SABA As-needed SABA or
RELIEVER 9 g ( ) low dose ICS/formoterol*

GINA 2018

*Not for children <12 years

**Eor children 6-11 years, the
preferred Step 3 treatment is
medium dose ICS

#For patients prescribed
BDP/formoterol or BUD/
formoterol maintenance and
reliever therapy

T Tiotropium by mist inhaler is
an add-on treatment for
patients 212 years with a
history of exacerbations

GINA 2018, Box 3-5 (2/8) (upperp

© Global Initiative for Asthma



OuodeTePOoPIAIKO aoOua: MakpoAidec;

 Makpoxpovia xoprnynon MAKPOAIdWY OTO HN NWOIVOPIAIKO AacBua:

MEiWON TTAPOCUVOEWYV KAl DIAPKEIOG OEEWV CUUPBAPATWY

Brusselle GG, et al. Azithromycin for prevention of exacerbations in severe asthma
(AZISAST): a multicentre randomised double-blind placebo-controlled trial. Thorax 2013; 68:

322- 9.
*  Makpoxpovia xopriynon HOKPOAIdWY OTO UN NWOIVOPIAIKO acBua: kayia
EMidpAON OTIC TTAPOCUVOEIG, OTAV QAVATIVEUOTIKA AEITOUpPYia Kal OTOV

EAEYXO TOU ACOuATOC
Cameron EJ, et al. Eur Respir J 2013; 42: 1412-5.
Sutherland ER, et al. J Allergy Clin Immunol 2010; 126:n747-53.
Kostadima E, et al. Eur Respir J 2004; 23: 714-7.
Black PN, et al. Am J Respir Crit Care Med 2001; 164: 536-41.
Amayasu H,et al.. Ann Allergy Asthma Immunol 2000; 84. 594-8.
Shoji T, et al. Clin Exp Allergy 1999; 29: 950-6.
Strunk RC, et al. J Allergy Clin Immunol 2008; 122: 1138- 44.



ACO: ATTo TnVv pepla tnc XATT

CAO

(COPD Asthma Overlap)




AcBevnc pye CAO

2.UyKpion pe aoBevn ye XAl

XEIPOTEPN AVATIVEUCTIKI AEITOUpYia

[lepiooOTEPA CUUTTTWHATA

2 UXVOTEPEC TTAPOEUVOEIC

2.0BapOTEPEC TTAPOCUVOEIC E
2 UXVOTEPN XPNON UTTNPECIWYV UYEiag/ 1 vOonAEgieg

Xeipotepn tmoidTnTa (WNGC

Avaykn yia EVTATIKOTTOINON Ogpartreiag



EmiBefaiwon Extipnon twv

TnG diayvwong pe CUPTITWHATWV/KIVEUVOU
OTTIPOHETPNON Tapouvong

loTopikd
METPIWV/OOBAPWYV
TTAPOLUVOEWV

MeTd BpoyxodiaoTOAR
FEV,FVC < 0.7

mMRC 0-1 mMRC 22

CAT <10 CAT 210
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Mn @appakeuTikn dlaxeipnon tng XAl

NIz,
S '
o

Ouada AtrapaitnTa 2UVICTWHEVO

A10KOTT) KATTVIOMATOG

(MTTOpPEi Va TrEpIAGUBAVEI
KOl QOPMOKEUTIKI
Bepartreia)

ZWHATIKA doKnon

AI0KOTTH) KATTVIOCMATOG

(uTTOpPEl Va TTEPIAAUBAVEI
KOl QAPHOKEUTIKH
Oepartreia)
lNMveupovikh atroKaTaoTAOT)

B,C,D

2WHATIKA doKnon

ESapTwvTal
a1To TIG TOTTIKEG
KOTEUOUVTRAPIEG
odnyieg
AvTIYpPITTIKOG EMBOAIGOHOG
AVTITTVEULOVIOKOKKIKOG
euBoAIao oG

AvTIypITTIKOG EMBOAICOHOG
AVTITTVEUMOVIOKOKKIKOG
eMBOAIOOHOG

GOLD 2019




In some patients, initial therapy with LABA/ICS may be the first choice.

This treatment has the greatest likelihood of reducing exacerbations in
patients with blood eosinophil counts = 300 cells/pL.

LABA/ICS may also be first choice in COPD patients with a history of asthma.

ICS may cause side effects such as pneumonia, so should be used as initial
therapy only after the possible clinical benefits versus risks have been

considered.

‘ > 2 moderate

exacerbations or = 1
mMRC 0-1 CAT < 10 | MMRC 2 2 CAT 2 10|

leading to
hospitalization

0 or 1 moderate
exacerbations
(not leading to

hospital admission)

FIGURE 4.1



e EXACERBATIONS e

LABA or LAMA

*

LABA + LAMA

e DYSPNEA e
LABA or LAMA
U
(.’L’I‘_
LABA+LAMA | gus | LABA+ICS
l
* Consider
switching (

inhaler device
or molecules

¢ Investigate
(and treat)
other causes
of dyspnea

FIGURE 4.3

eos 2100

Consider if

-

LABA +ICS

Roflumilast

FEV; < 50% &
chronic bronchitis

-

In former smokers

Azithromycin

GOLD 2019




1. ACO

2. Blood eosinophils (= 4%, = 300 per yL) + Exacerbations

3. Frequent Exacerbations (= 2 per year, = 1 leading to ICS as add-on
hospital admission) despite therapy with LAMA/LABA therapy

4. Symptomatic pts with FEV, < 50% pred and = 1

moderate/severe exacerbation

| LAMA/LABA |

——
e ——f
0 10 100

Patients with stable COPD




Nwg n XAl yivetau CAO?

1. EvaioBnTotroinon (aAAepyioyova)

2. BpoyXIKn UTTEPAVTIOPACTIKOTNTA

3. Hwoivo@iAiky T2 @Agypovn

| copp plus: COPD plus: (1}
" o 1.18E>100 IL
{istory \’X(«]"‘P.r

ted brc

3. Peripheral bl
s/ml

o‘ nor criterion

ACOS in an asthma patient: ACOS in an asthma patient:
1. Lack of response

2. Redu

Janice M Leung, Don D Sin. BMJ 2017; 358: j3772.




EI0IKEC OTOXEUNEVEC BEPATTEIEC ME
UOVOKAWVIKA QVTICWMUAOTA;

Anti-IgE Bgpartreiec (omalizumab)
Anti-IL-5/IL-5Ra Bepartreiec (mepolizumab, reslizumab, benralizumab)

Anti-IL-13/IL-4Ra Oepartreiec  (lebrikizumab/tralokinumab target [L-13,
dupilumab target both IL-13 and IL-4)



Omalizumab Treatment Response in a ) crosovs

Population With Severe Allergic Asthma
and Overlapping COPD

« Aedoueva amo 10  Australian Xolair Registry: ouykpion TngG
OEPATTEUTIKNAG avTaATIOKPIONG 0€ aoBeveic pe ooBapd aocBua/XAll kai
ao0Beveic ue coBapod acOua

* AlagopeTikoi opliopoi yia ACO
1. MNMponyoupevn diayvwaon XAl f oxi
2. 2mpoperpnon (baseline) FEV; < 80% pred PeTd BpoyxodiaoToAN 1)
ox!

3. Eav FEV; < 80%, mepaitépw avaluon pe BAcn TO I0TOPIKO
KATTVIOTIKAG ouvnRBeiag

Maltby S, et al. CHEST 2017; 151: 78-89.



ACO/OpaAilouuautrn: BeATiwon eAEyXOU TNG
QOOUATIKNG OUVIOTWOAC

MpwTtelov
KATOANKTIKO
onueio

AQLQ Score
N

g
o
3]
N
‘9
o
O
<

N

0
No COPD COPD No COPD COPD
Doctor Diagnosis Doctor Diagnosis

*baseline (red bars)
» 6-month follow-up of omalizumab therapy (blue bars)

Maltby S, et al. CHEST 2017; 151: 78-89.



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Mepolizumab for Eosinophilic Chronic

Obstructive Pulmonary Disease

|.D. Pavord, P. Chanez, G.J. Criner, H.A.M. Kerstjens, S. Korn, N. Lugogo,
J.-B. Martinot, H. Sagara, F.C. Albers, E.S. Bradford, S.S. Harris, B. Mayer,
D.B. Rubin, S.W. Yancey, and F.C. Sciurba

Two phase 3, randomized, placebo-controlled, double-blind, parallel group

2.Uykpion mepolizumab (100 mg - METREX, 100 r; 300 mg - METREO)
ME TO E€IKOVIKO PAPUAKO (UTTodopiwe) KABE 4 eBdopadeg yia 1 €10C O¢€
aoBeveic ue XAIT kal 1I0TOPIKO PETPiIWV/OOBAPWY TTAPOLUVOEWY TTapA TN
Oepartreia pye ICS/LABA/LAMA

(HwoivégiAa aipatog = 150 mm3 4 = 300 mm?3 1o TTponyoUuEVO £T0C)
[TpwTeUOV KATAANKTIKO onueio: METPIEC 0OPBAPEC TTAPOLUVOEIC

Pavord ID, et al. NEJM 2017



METREX: Ytrepoxn METTOAICOUPAUTING OTIC
UETPIEC/OOBAPEC TTAPOCUVOEIC

A METREX Modified Intention-to-Treat Population with
an Eosinophilic Phenotype

400
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250 Mepolizumab,
100 mg
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Weeks since Randomization

Pavord ID, et al. NEJM 2017



METREO: Kauia d1a@popd oTIC HETPIEC/OOBAPEC
TTAPOCUVOEIC

C METREO Modified Intention-to-Treat Population
350-

300

250- Placebo

Mepolizumab,
200+ 100 mg

150-
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Benralizumab for chronic obstructive pulmonary disease
and sputum eosinophilia: a randomised, double-blind,

placebo-controlled, phase 2a study

Christopher E Brightling, Eugene R Bleecker, Reynold A Panettieri Jr, Mona Bafadhel, Dewei She, Christine K Ward, Xiao Xu, Claire Birrell,
René van der Merwe

Randomised, double-blind, placebo-controlled, phase 2a study

2UYKpIOoN €IKOVIKOU (papuakou kai benralizumab (anti-IL-5 receptor) 100
mg (uttodopiwg) KAaBe 4 eBdopadec (3 000¢€IC) Kal £Tmeita KABe 8
eBOopadec (5 ddoceic) yia 48 eBdouadec oe aocBeveic e pETplo/coBapn
XA, =2 1 rapocuvaon, nwoivopiAa ota TTTueAa = 3% TO TTPONYOUPEVO £TOC
[MpwTeUoV KATOANKTIKO onueio: METpIEC oOPBapPEC TTAPOCUVOEIC TNV 56N

eBdouada

Brightling CE, et al. Lancet Respir Med 2014; 2: 891-901



Kauia diapopa JETACU OTIC UETPIEC/OOBAPES
TTapocuvoelc petacu Benralizumab kai placebo

[ Placebo -64% ~45% ST
[ Benralizumab (-205t0 12) 31% (-134t011) | (-25to 86)

~, -27% . _| (-32to 64)
3% (1740 41) 0% |

(-58t033) (-71to 42)
] F ]

per person per year
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Mpwrtelov

KOTOANKTIKO BY
o naio Overall ' <150 | =150 ' <200 '\200 J <300
dls Blood eosinophils (cells per pL)

Number of patients*
Placebo group 42 15 26 21 34 7
Benralizumab 40 12 28 21 26 14

Rate of annualised moderate and severe acute exacerbations of COPD at week 56

Brightling CE, et al. Lancet Respir Med 2014; 2: 891-901




Algorithm for identification of asthma-
COPD overlap: consensus between the
Spanish COPD and asthma guidelines

>35 years old
Smoker (or ex) 210 pack-years
FEV1/FVC post BDT <0.7

Current asthma diagnosis

BDT 215% and 400 mL, and/or
eosinophil blood count >300 cells-pL-"

Miravitlles M, et al. Eur Respir J 2017; 49: 1700068.



O¢patreia ACO/CAO

e [EevIKa PETPO
1. AlQKOTIA KATTVIOUOTOG
2. AVTIYPITTIKOG — AVTITTVEUNOVIOKOKKIKOG EUBOAIACUOG
3. MNveupovikn ammokataotaon (CAO)

4. O¢uyovobBepartreia (OTTOU ATTAITEITAI)

« QapuakeuTIk BepaTreia

EvraTikotroinon ¢apuakeUTIKAG BeparTreiag



ACO: O¢gpaTreia Ao TN YHEPIA TOU ACOUATOC

 Aobeveic oe O¢gpartreia Priparog 4, 5 (GINA) - Merpiec/YwnAéc dOOEIC

ICS/LABA ka1 TTpooBnikn TioTpoTriou

ACO = ICS/LABA + TioTpoTTIO

+ MOVOKAWVIKA avTICWHATA (;)

CAOQO: O¢partreia atrod tn yepia tnc XATr

« AoBeveic otadiou D: MEyioTtn BpoyxodiaoToAr) (LAMA/LABA) + ICS

CAO = ICS/LABA/LAMA (Tpi1tTAn Oepartreia)

+ MovokAWVIKG avTicwuaTa (;)



ASTHMA COPD

Eosinophils Neutrophils
Mast cells Macrophages
CD4* (Th2) cells ACO CD8* (Tc1) cells
~15%
Gl : o Minimal AHR
Atopy in majority No 1 atopy
Good steroid Poor steroid

response response



