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KOAH Degerlendirmesindeki Tarihsel Siire¢

Bronkodilator sonrasi FEV,'e gore KOAH siddetinin
spirometrik siniflandirmasi

Semptomlar, spirometrik siniflandirma ve
alevlenme riski arasindaki iliski

Evre I: Hafif FEV,/FVC<0.70
FEV,>%80 beklenen

Evre Il: Orta FEV,/FVC<0.70
%50<FEV,<%80 beklenen

Evre lll: Agir FEV,/FVC<0.70
%30<FEV,<%50 beklenen

Evre IV: Cok Agir FEV,/FVC<0.70
FEV,<%30 beklenen veya FEV;<%50
beklenen ve kronik solunum yetmezligi
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mMRC<2 mMRC>2
CAT<10 CAT=10
Semptomlar

(MMRC veya CAT skoru)

* FEV,’e gore evreleme ve evrelere gore tedavi

* Heterojen bir hastalik oldugunun farkina
variliyor

* Sadece FEV, artik yeterli degil

TEK BOYUTLU DEGERLENDIRME

1. GOLD Updated 2010. 2. GOLD Revised 2011

* Sadece havayolu obstriksiyonu degil,
semptomlar ve alevlenmeler de 6nemli

*  Ampirik bir kategorizasyon sistemi, halen
kanit ¢cok az

COK BOYUTLU DEGERLENDIRME



GOLD 2011
KOAH’In Farmakolojik Tedavisi
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Semptomlar
mMRC 0-1 mMRC > 2
Nefes darhgi

Global Initiative for Chronic Obstructive Lung Disease (GOLD) Global Strategy for the Diagnosis Management and
Prevention of Chronic Obstructive Pulmonary Disease. Updated 2011. Available at www.goldcopd.org

(Alevlenme oykiisii)
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Grup C

LAMA + LABA LABA + ICS

Takip eden
alevienme(ler)

Grup D

Eger FEV1<50% pred. ve
hastads kronik bronsit var

ise roflumilastdusun

Makrolid dusun
{cana once sigara kullanmeg)

Takip eden
alevienme(ler)

LAMA

+ LABA Kahc
+ICS | semptomlar/
T Takip eden
LAMA Takip eden alevlenme(ler)
alevienme(ler)
LAMA LAMA + LABA [*= LABA + ICS
Grup A Grup B
Devam etmek,kesmek ya da
alternatif bir bronkodilatator LAMA + LABA
sinifi denemek
T Kalici
- semptomlar
etkiyi
degerlendir
T Uzun etkili Bronkodilatator
Bronkodilatator (LABA or LAMA)
[Tercih edilen tedawi « =g

Hastalarda hissedilen semptom dereceleri ve havayolu kisthlZ 35rhd: arasinda major bir tutarseidk meveut clup daha dleri bir deZeriendirme gereklidir.

Ref: GOLD 2017 son rapor — 16 Kasim 2016’ da yayinlanmustir.




Neden Bronkodilatorler ?




GOLD 2011-2018

Tedavinin Amaclari

Tablo 4.1 Stabil KOAH'da tedavi hedefleri

Semptomlarin giderilmesi

Egzersiz toleransinin arttinimasi
Saglik durumunun yilestirilmesi

Ve

Hastalik progresyonunun engellenmesi

Alevlenmelerin engellenmesi ve tedavisi

Moﬂaliteninazaltnlmasl

SEMPTOMLARIN AZALTILMASI

RISKIN AZALTILMAS|




Hava Hapsi
Hiperinflasyon

Nefes darhgi

Kondisyon kaybi inaktivite

Egzersiz kapasitesinde diisme

—

- Progres: Akciger fonksiyonlarinda
Maluliyet
z —_—> kotilesme

HRQL = Saglikla iliskili Yasam Kalitesinde Bozulma Ferro T. Clinical Pulmonary Medicine 2005; Decramer M. Eur Respir Rev 2006



GOLD 2018 - Yeni ABCD Degerlendirmesi

Spirometrik Havayolu Semptomlar yada
olarak konmus ‘ obstriiksiyonunun — alevlenme riskinin
tani degerlendirmesi Orta ve Agir degerlendirmesi
Alevlenme
oykiusii :
) !
>2, yada=>1 :
|
e @
|
Post- GOLD 1 > 80 gerektiren :
. \ y
bronkodilator o2 | so79 | N [T fommm———————
- |
FEV,/FVC< 0.7 Oveya 1 !
GOLD3 | 30-49 (hastaneye |
yatis (A) 1 (B
GOLD 4 <30 olmadan) :
. I
|
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Semptomlar
mMRC 0-1 mMRC > 2



Comparison of the 2017 and 2015 Global Initiative for Chronic

Obstructive Lung Disease Reports
Impact on Grouping and Outcomes

Carlos Cabrera Lopez', Ciro Casanova Macario?, José Maria Marin Trigo®, Juan P. de-Torres?, Rebeca Sicilia Torres,
JesUs Maria Gonzalez®, Francesca Polverino®, Miguel Divo®, Victor Pinto Plata’, Javier J. Zulueta?, and
Bartolomé Celli®

2015 2017

D
11.72%

A B

.369 26.749
A 5 53.36% 6.74%

42.86% 14.04%

American Journal of Respiratory and Critical Care Medicine Volume 197 Number 4 | February 15 2018



Comparison of the 2017 and 2015 Global Initiative for Chronic
Obstructive Lung Disease Reports
Impact on Grouping and Outcomes

Carlos Cabrera Lopez', Ciro Casanova Macario?, José Maria Marin Trigo®, Juan P. de-Torres?, Rebeca Sicilia Torres,
JesUs Maria Gonzalez®, Francesca Polverino®, Miguel Divo®, Victor Pinto Plata’, Javier J. Zulueta?, and
Bartolomé Celli®

Group Obstruction n (2o)
A GOLD 1 104 (27)
GOLD 3 65 (16)
C ) | ) A e

B GOLD 1 19 (10)
GOLD 2 85 (449)
GOLD 3 72 (37)

GOLD 4 17 (9
C GOLD 1 10 (11)
GOLD 2 46 (50)
GOLD 3 28 (30)

GOLD 4 8 (9

D GoOLD 1 7 (7))
GOLD 2 38 (36

() | ) /] ®
GOLD 4 20 (18)

Armerican Jourmal of Respiratory and Critical Care Medicine Volume 197 Number 4 | February 15 2018



Comparison of the 2017 and 2015 Global Initiative for Chronic
Obstructive Lung Disease Reports
Impact on Grouping and Outcomes

Carlos Cabrera Lopez', Ciro Casanova Macario?, José Maria Marin Trigo®, Juan P. de-Torres?, Rebeca Sicilia Torres,
Jesuis Maria Gonzalez®, Francesca Polverino®, Miguel Divo®, Victor Pinto Plata’, Javier J. Zulueta®, and
Bartolomé Celli®

Kaplan-Meier curves for survival.
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Comparison of the 2017 and 2015 Global Initiative for Chronic
Obstructive Lung Disease Reports

Impact on Grouping and Outcomes

Carlos Cabrera Lépez’', Ciro Casanova Macario?, José Maria Marin Trigo®, Juan P. de-Torres?, Rebeca Sicilia Torres’,
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B Kaplan-Meier curves for survival.
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Ekspiratuar Akim Kisitlanmasi

Hava Hapsi

Hiperinflasyon

Nefes darhgi

inaktivite

Kondisyon kaybi

Egzersiz kapasitesinde diisme

Komorbiditeler

- Progres: Akciger fonksiyonlarinda
Maluliyet
z —_—> kotilesme

HRQL = Saglikla iliskili Yasam Kalitesinde Bozulma Ferro T. Clinical Pulmonary Medicine 2005; Decramer M. Eur Respir Rev 2006



Komorbideteler

KOAH olgularininda komorbidite sikligi:
e %50 sinde 1-2
* %158 inde 3 -4
e % 6.8 inde 5 ve lstu
e % 6’ sin da yok

* Genel populasyonda komorbidite 1.8 ise
KOAH'da 3.7



The revised GOLD 2017 COPD categorization in relation to comorbidities

Kathrin Kahnert™", Peter Alter”, David Young®, Tanja Lucke”, Joachim Heinrich?,

Rudolf M. Huber”, Jiirgen Behr”, Margarethe Wacker®, Frank Biertz', Henrik Watz®, Robert Bals",
Tobias Welte', Hubert Wirtz, Felix Herth®, Jorgen Vestbo', Emiel F. Wouters™,

Claus F. Vogelmeier”, Rudolf A. Jorres®

Symptoms Exacerbations

Gastrointest?
disorders
Asthma
Sleep apnea
Osteoporosis
Mental disorders
Heart failure

Coronary artery
disease

Hyperuricemia
Diabetes
Hyperlipidemia
Hypertension

Respiratory Medicine 134 (2018) 79-85



Comparison of the 2017 and 2015 Global Initiative for Chronic

Obstructive Lung Disease Reports
Impact on Grouping and Outcomes

Carlos Cabrera Lopez', Ciro Casanova Macario?, José Maria Marin Trigo®, Juan P. de-Torres?, Rebeca Sicilia Torres,
JesUs Maria Gonzalez®, Francesca Polverino®, Miguel Divo®, Victor Pinto Plata’, Javier J. Zulueta?, and
Bartolomé Celli®

2015 2017

D
11.72%

A B

.369 26.749
A 5 53.36% 6.74%

42.86% 14.04%

American Journal of Respiratory and Critical Care Medicine Volume 197 Number 4 | February 15 2018



The revised GOLD 2017 COPD categorization in relation to comorbidities

Comorbidities

Hyperlipidemia

Heart failure
Hypertension

Coronary artery disease
Diabetes

Mental disorder

GOLD 2017 grouping according to

CAT

BD vs. AC (symptoms)

1231

[0.930; 1.629]
3208
(1144 9.111]
1132

10.853; 1.502]
2,00+
[1.306; 3.127)
0742

10492 1.118]
2,839+++
(1,852 4.351]

< 008 **p < 001, ***p = 0.00L F

(D vs. AB
(exacerbations)

1775
[1.051; 1.548]
1,840+
[1.203, 2813]
1234
[1.018; 1518]
1,256

[0.976; 1.616]
1424¢
[1,066; 1.901]
1,303
[1.046; 1.625]

GOLD 2017 grouping according to

mMRC
BD vs. AC (symptoms) (D vs. AB
(exacerbations)
0.981 1.304**
[0.803; 1.199] [1.074; 1.584]
1.591 1852+
[0.995; 2.543] [1.205; 2.845]
0.965 1,265
[0.786; 1.185] [1.035; 1.546]
1,902+ 1.220
[1.452; 2.493] 0947, 1.573]
1197 1.344*
[0.883; 1.623] [1.007; 1.793]
1.585%* 1.304*
[1.253; 2.007] [1.044; 1.629]

Overall prevalence %

428
99

56.6
171
130

24.2

Respiratory Medicine 134 (2018) 79—-85



*p

The revised GOLD 2017 COPD categorization in relation to comorbidities

Kathrin Kahnert™", Peter Alter”, David Young®, Tanja Lucke”, Joachim Heinrich?,
Rudolf M. Huber®, Jiirgen Behr®, Margarethe Wacker®, Frank Biertz', Henrik Watz#, Robert Bals",
Tobias Welte', Hubert Wirtz, Felix Herth®, Jorgen Vestbo', Emiel F. Wouters™,
Claus F. Vogelmeier”, Rudolf A. Jorres®
Respiratory Medicine 134 (2018) 79—-85

GOLD 2017 grouping according to GOLD 2017 grouping according to Overall prevalence %
Comorbidities CAT mMRC
BD vs. AC (symptoms) CDvs. AB BD vs. AC (symptoms) (D vs. AB
(exacerbations) (exacerbations)
Gastrointestinal 1.548* 1.801%** 1,607+ 1i750%* 46.3
disorders [1.167; 2.053] [1.489; 2.179] [1.317; 1.961] [1.445; 2119]
Asthma 3314+ 1.641%* 1079 1,762+ 17.7
[1.973; 5.568] [1.287; 2.093] [0.831; 1.400] [1.380; 2.151]
Hyperuricemia 1.275 1439+ 1.092 1454 181
[0.866; 1.877] [1.119; 1.851] [0.839; 1.421] [1.130; 1.871]
Osteoporosis 1700 1.465* 1598 1.421% 158
[1.062; 2.720] [1.126; 1.905] [1.197; 2.117] [1.090; 1.852]
Sleep apnea LT47* 1463 1.441% 1485 104
= 005 **p < 001, ***p < 0.00L F
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Ekspiratuar Akim Kisitlanmasi

Hava Hapsi
Hiperinflasyon

Nefes darhgi

inaktivite

Kondisyon kaybi

Egzersiz kapasitesinde diisme

Komorbiditeler

- Progres: Akciger fonksiyonlarinda
Maluliyet
z —_—> kotilesme

HRQL = Saglikla iliskili Yasam Kalitesinde Bozulma Ferro T. Clinical Pulmonary Medicine 2005; Decramer M. Eur Respir Rev 2006



FEV1 Kaybi ve Alevlenme lliskisi

1 tane orta veya alevlenmeyi takiben

Postbronkodilatdor FEV1 de ortalama dusus
alevlenme dncesi donemdeki dlistise gore artmis

Post BD FEV1 kaybi

* Alevlenme 6ncesi 39.1 ml/yil
e Alevlenme sonrasi 76.5 ml/yil (p< 0.003)

Post BD FVC kaybi

* Alevlenme 6ncesi 34.7 ml/yil
* Alevlenme sonrasi 106.5ml/yIl (p< 0.011)




Effect of a single exacerbation on decline in lung function in COPD

David M.G. Halpin ", Marc Decramer °, Bartolome R. Celli ¢, Achim Mueller ¢,
Norbert Metzdorf ¢, Donald P. Tashkin '

Pre-bronchodilator Post-bronchodilator

n = 583 n =579

FEV FvC FEV FvC

1 1
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100
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Respiratory Medicine 128 (2017) 8591



Effect of a single exacerbation on decline in lung function in COPD

David M.G. Halpin **, Marc Decramer °, Bartolome R. Celli ¢, Achim Mueller ¢,
Norbert Metzdorf ¢, Donald P. Tashkin '

Pre-bronchodilator Post-bronchodilator

n = 1038 n = 1035

FEV FvC FEV FvC

1 1

20

31.0

40
35-3 40.4 38-2
‘ 41.8 . 43.9

60 T p = 0.4939

pr = 0.4033 p = 0.2827 p =0.5616
80

Mean rate of decline (mL/year)

100 —

Bl Beginning of treatment
120 - End of treatment

Respiratory Medicine 128 (2017) 8591



FEV1 Kaybi ve Alevlenmeme lliskisi

* Orta veya alevlenme gecirmeyen olgularda ise
ilk 2 yil ve takiben 3-4 yil postbronkodilator
FEV1 de ve FVC de ortalama dusus de fark yok

— FEV1 38.2 ml/ yil ile 41.8 mL/yil
— FVC 45.3 ml/yil ile 43.9 mL/yil
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Ekspiratuar Akim Kisitlanmasi
Alevlenmeler

Hava Hapsi
Hiperinflasyon

Nefes darligi

inaktivite

Kondisyon kaybi

Egzersiz kapasitesinde diisme

Komorbiditeler

- Progres: Akciger fonksiyonlarinda
Maluliyet
z —_—> kotilesme

HRQL = Saglikla iliskili Yasam Kalitesinde Bozulma Ferro T. Clinical Pulmonary Medicine 2005; Decramer M. Eur Respir Rev 2006



Bronkodilatorler




«um, — Global Strategy for Diagnosis, Management and
Prevention of COPD
== Manage Stable COPD: Tedavinin Amaclar: (1Y

‘,)\»AQ}HL') 6
0/‘55:4 SET™ \50

O

R

* Semptomlari iyilestir 7

Semptomlari

* Egzersiz toleransinini iyilestir - azalt

* Yasam kalitesini iyilestir

* Hastaligin progresyonunu engelle -

Riskleri

 Alevlenmeleri onle ve tedavi et S

* Mortaliteyi azalt

GOLD 2018



Semptomlari Azaltilmasinda
Bronkodilatorler



KOAH TANISI

RiSK FAKTORLERINE '
MARUZIYET

Sigaradumani

SEMPTOMLAR

Nefesdarniigl

ATONIK OKSUTrUK

: )
nesiek

c/aisontam Kinliigi
. Y,

Salgam

SPIROMETRE J




KOAH
diisiindiiren
semptomlar
* Nefes darhgi
* Kronik

oksurik
veya
e Balgam

GOLD 2018

Spirometri: Tani icin gerekli

(&

Semptomlar: Risk faktorleri:
* Nefes darhgi * Hastaya spesifik
* Kronik okstruak e Tatun
* Balgam * Meslek
* ic mekan /dis
mekan kirlilik

_

Spirometri(Post-brokodilatér)

ve/veya

Risk faktorlerine
maruziyet
oykusu

Hava yolu darhgini gésteren FEV,/FVC <0.7




Nefes darligi KOAH’ta en sik gorulen,
en kritik semptom

* Dispne KOAH’In kardinal bir semptomudur, ciddi bir anksiyete ve maluliyet sebebidir!

e 17 Avrupa ulkesinde 2441 KOAH hastasinin degerlendirildigi calismada, en sik gorulen
semptomun dispne oldugu gosterilmistir (%72.5)?

e SUNRISE (Tirkiye, 2012) calismasinda da dispne, %99 ile hastalarin en ¢ok sikayet ettikleri

semptom olarak bildirilmistir.3

KOAH hastalarinda semptom degiskenligi2

80 — 72.5

60 - . '

50 — - 4.7
40 — T 8.3
30 T
20 —
10 —

Hasta (%)

Dispne Balgam Okstiriik Hirilti Goguste
stkisma

Az Orta . Cok . Asiri

Grafik 2 numarali referanstan uyarlanmistir

1. GOLD 2017. http://goldcopd.org/. Erisim: Haziran 2017 2. Kessler R et al. Eur Respir J. 2011;37:264-272. 3. Kuyucu T et al Tlberkiiloz ve Toraks Dergisi
2011; 59(4): 328-339.



http://goldcopd.org/

Dispne yasam kalitesini azaltir

Aktivite ile birlikte
olusan dispne

e KOAH hastalari dispne sikayetleri ile bas edebilmek
icin bilincsiz olarak glinlik aktivitelerini azaltirlar?

Dispneden kaginmak
icin
daha sedanter
bir yasam

* Fiziksel aktivitedeki bu azalma nefes darligini daha
da arttiran kondisyonsuzluga yol agmaktadir!-?

" Kondisyonsuzlugun
E M dispneyi arttirmasi

Aktivitenin daha da
azaltilmasi

Sekil 1 numarali referanstan uyarlanmistir. KOAH: Kronik obstriktif akciger hastalig

1. Reardon JZ et al. Am J Med. 2006;119:532-537. 2. ZuWallack R. COPD. 2007;4:293-297.






Perception of symptoms and quality of life —
comparison of patients’ and physicians’ views in
the COPD MIRROR study

334 KOAH Hastasi, 333 A.H ve 333 Gogus Hastaliklari Uzmani

Mild/moderate Severe/very severe

1 2 3 4 5 1 2 3 4 5
QoL * E ® A OF
Daily activities - o4 of
Work activities » E A eF
Leisure/social activities oA i e A o
Sleep - ; “e
Physician/patient relationship « i ¢ A0

e Patients ¢ GPs a PULs

1= not at all impacting 2= only a little impacting 3= somewhat impacting 4= very much impacting
5= completely impacting

Celli B, et.al. International Journal of COPD 2017:12 2189-2196



Perception of symptoms and quality of life —
comparison of patients’ and physicians’ views in
the COPD MIRROR study

334 KOAH Hastasi, 333 A.H ve 333 Gogus Hastaliklari Uzmani

Mild/moderate Severelvery severe
1 2 3 4 5 1 2 3 4 5
Self care A * i id
Household chores 0¢ A * i soi
i
Carry things like grocery/laundry ® A* ; i
]
Walking up/down stairs *a | oA 0%
Taking walks A E ® A O
Doing small repair work at home/on the car ® 4 i | *A0
% I
Doing grocery shopping ® A i 2o
o AF i ¢ oA

Sexual intercourse

e Patients ¢« GPs a4 PULs

1= not at all impacting 2= only a little impacting 3= somewhat impacting 4= very much impacting
5= completely impacting

Celli B, et.al. International Journal of COPD 2017:12 2189-2196



KOAH ve Bronkodilator Tedavi

Normal KOAH

Inspirasyon

Inflammasyon

Kiiciik Hava hapsi(hiperinflasyon)
havayo e

. dispnesinde
1 Residual volum :
A FRC J Egzersiz

1 Egzersiz

, _tnlaransinda
tutama, @
j 1, aklidinyum
terol, olandeterol....
'
~
i lavayollar
kapanmasi
v P




6 haftalik tedavi sonrasi 24 saatlik FEV1 degerleri

1,5 -

1,4 -

1,1 -

1,0

—A— Tiotropium -#- Salmeterol
—— Tiotropium + salmeterol qd —e— Tiotropium + salmeterol bid

;

I

e~

2 4 6 8 10 12 14 16 18 20 22 24

Time (hours)

ATS 2005 Van Noord



Uzun etkili bronkodilator

250

N=71

200 -

150 127

100 -

n
=]
1

Change from Baseline in FEV, (mL)

o
I

kkkk

234

® Tiotropium
® Formoterol
Combination

* P<0.03 vs formoterol, ** P<0.02 vs tiotropium,
*** P<0.02 vs formoterol, *** P< 0.0001 vs each agent

Daytime FEV4

Van Nord JA, et al. ERJ 2005.

Nighttime FEV;



Comparative efficacy of long-acting [32-agonists as

monotherapy for chronic obstructive pulmonary
disease: a network meta-analysis

Salmeterol

50 pg BID

Stockley et al*®

Indacaterol Torch (Calverley
75 pyg OD et al*’, Jones et al*?) Korn et al*®
Chapman et al** Kornmann et al'®
Molken et al*®
Celli et al**
B2354 (Gotfried et al**, Kerwin et al*®) Hanania et al*
B2355 (Gotfried et al’*, Kerwin et al*) Calverley et al*s Indacaterol
Mahler et al*® 150 ug OD
. Brusasco et al*’ Kinoshita et al**
Vilanterol Celli et al®" Donohue et al*® Kornmann et al'®
25 ug OD Donohue et al”? Kornmann et al'® Feldman et al’”

Yao et al* (82333)
Donohue et al®*
Bateman et al® (QVA2303)

417 (Maltais et al*?)
418 (Maltaisetal®) |

1222.11 (Ferguson et al*®) Placebo
1222 .12 (Ferguson et al*?)
1222.13 (Koch et al'®)
1222.14 (Koch et al'®)

— 1222.11 (Ferguson et al*®)
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Donohue et al**

Kinoshita et al**
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1222.14 (Koch et al'®)
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D'Urzo et al*®
Singh et al*® Danhl et al’*
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T~ | 122214 (Kochetal®) 1222.14 (Koch et al'®)

T
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1222 .13 (Koch et al'®)
1222 .14 (Koch et al'®)

Formoterol
12 pg BID
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Comparative efficacy of long-acting 32-agonists as
monotherapy for chronic obstructive pulmonary
disease: a network meta-analysis

>

1.60

1.40

1.20

1.00

0.80

0.60

versus placebo

0.40

Difference in intervention

0.20

0.00

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

Difference in CFB in intervention @
versus placebo

0.00

TDI

1 95% credible interval |

1.051 1AL
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——— 95% credible interval
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Figure 4 Difference in change from baseline TDI focal score of intervention versus placebo at 12 and 24 weeks. (A) TDI focal score at 12 weeks and (B) TDI focal score

at 24 weeks.

Abbreviations: FOR, formorterol; IND, indacatercl; OLO, slodaterol; SAL, salmerterol: TDI, transition dyspnea index: VIL, vilanterol: CFB, change from baseline.
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Figure 3 Change from baseline differences in trough FEV| (L) for intervention versus placebo at 12 and 24 weeks. (A) Trough FEV, at 12 weeks and (B) trough FEV ac

24 wealie
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Figure 5 Change from baseline difference in SGRQ total score for intervention versus placebo at 12 and 24 weeks. (A) SGRQ total score at 12 weeks and (B) SGRQ rtotal

score at 24 weeks.
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New combination
bronchodilators for chronic
obstructive pulmonary

disease: current evidence
and future perspectives

Dave Singh

Bronkodilator kombinasyonlarinin
semptom kontrolunde
6 ay degerlendirmeleri
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Difference in mean trough FEV,

compared with placebo (ml)
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|
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Trough FEV1
26 Hafta

Study 373 Study 361
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Difference in mean TDI focal score

compared with placebo
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Difference in mean TDI focal score

compared with placebo
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LABA/LAMA combinations versus LAMA
monotherapy or LABA/ICS in COPD:a
systematic review and meta-analysis

Studies identified through database Unpublished records identified through
searching (n=501) other sources (n=172)
h 4 v
Excluded: abstracts, reviews, pooled Excluded: unpublished records without
analyses, letters (n=382) results and post hoc analysis (n=78)
Trials retrieved for further N Excluded: monotherapy, free drug
evaluation (n=213) " combinations (n=41)
A 4
Trials retrieved for further .| Excluded: placebo-controlled, crossover
evaluation (n=172) "| study, trial duration <4 weeks (n=29)

h 4

Trials retrieved for further .| Excluded: inappropriate protocols or
evaluation (n=143) "|  outcomes (n=57)

h 4

Trials retrieved for further
evaluation (n=86)

A4

Excluded: duplicate studies (n=68)

v

[ Trials with eligible data (n=18) J

Rodrigo GJ et al . International Journal of COPD 2017:12 907-922



LABA/LAMA combinations versus LAMA
monotherapy or LABAJ/ICS in COPD: a
systematic review and meta-analysis

Study or LABA/LAMA LAMA Weight Mean difference IV, Mean difference IV,
subgroup Mean, L SD, L Total Mean, L SD, L Total (%) random, 95% CI, L random, 95% CI, L
Ind/Gly (110/50 ug od) vs Tio (18 pg od) and Gly (50 ug od)

Asai et al** 0.21 0.17 113 0.14 0.15 38 4.8 0.07 (0.01, 0.13)

Bateman et al** 0.17 043 474 0.06 043 953 54 0.11 (0.06, 0.16) _—
Larbig et al*” 0.3 0.23 376 0.19 0.23 371 6.4 0.11 (0.08, 0.14) e
Wedzicha et al*® 0.17 0.39 666 0.11 0.39 1,316 6.1 0.06 (0.02, 0.10) —_—
Subtotal (95% CI) 1,629 2,678 22.7 0.09 (0.06, 0.12) -
Heterogeneity: 72=0.00; »?=5.18, df=3 (P=0.186); /?=42%

Test for overall effect: Z=6.30 (P<0.0001)

Ind/Gly (27.5/15.6 ug bid) vs Gly (15.6 ug bid)

Mahler et al (FLIGHT 1) 0.2 0.23 258 0.09 022 262 6.0 0.11 (0.07, 0.15) —_—
Mahler et al (FLIGHT 2)2® 0.21 0.22 250 0.12 0.22 251 6.0 0.09 (0.05, 0.13) —_—
Subtotal (95% CI) 508 513 12 0.10 (0.07, 0.13) e
Heterogeneity: 72=0.00; ¥?=0.52, df=1 (P=0.47), I’=0%

Test for overall effect: Z=7.18 (FP<0.0001)

Umec/Vi (62.5/25 ug od) vs Tio (18 ug od) and Umec (62.5 pg od)

Decramer et al (Study 1)* 0.18 0.24 207 041 0.24 203 5.5 0.08 (0.03, 0.13)

Decramer et al (Study 2)* 0.2 022 217 041 021 215 59 0.10 (0.086, 0.14) _—
Donohue et al*® 0.18 0.22 413 0.12 0.22 418 6.5 0.06 (0.03, 0.09) —_—
Maleki-Yazdi et al*! 0.18 0.23 454 0.08 0.23 451 6.5 0.10 (0.07, 0.13) —_—
Subtotal (95% CI) 1,291 1,287 24.4 0.08 (0.06, 0.11) -
Heterogeneity: 72=0.00; y*=4.19, df=3 (P=0.24); /°=28%

Test for overall effect: Z=7.85 (P<0.0001)

Acli/For (400/12 ug bid) vs Acli (400 ug bid)

D'Urzo et al'® 0.1 0.1 335 0.08 0.07 337 7.4 0.03 (0.02, 0.04) -

Singh et al*? 0.06 0.05 385 0.05 0.03 385 76 0.01 (0.00, 0.02) -

Subtotal (95% CI) 720 722 15.0 0.02 (-0.00, 0.04) -
Heterogeneity: 72=0.00; »*=7.52, df=1 (P=0.008); /*=87%

Test for overall effect: Z=1.92 (P=0.06)

Tio/Olo (5/5 pg od) vs Tio (5 pg od)

Buhl et al (Study 1237.5)" 0.14 0.2 521 0.07 0.2 520 6.9 0.07 (0.05, 0.09) —_—

Buhl et al (Study 1237.6)" 0.14 0.2 497 0.08 0.2 498 6.8 0.06 (0.04, 0.08) —_—

Singh et al (OTEMTO 1) 0.16 0.18 200 0.13 0.2 200 6.1 0.03 (-0.01, 0.07) T

Singh et al (OTEMTO 2)** 0.16 0.18 199 0.12 0.18 197 6.2 0.04 (0.00, 0.08) —_—
Subtotal (95% Cl) 1,417 1,415 26 0.05 (0.04, 0.07) 4
Heterogeneity: 72=0.00; y?=4.02, df=3 (P=0.26); /°=25%

Test for overall effect: Z=6.27 (P<0.0001)

Total (95% CI) 5,565 6,615 100 0.07 (0.05, 0.09) -
Heterogeneity: 1?=0.00; ¥*=165.90, df=15 (P<0.0001); /?=91% b + t d
Test for overall effect: Z=6.63 (P<0.0001) -0.2 —0.1 o 0.1 0.2
Test for subgroup differences: y?=34.57, df=4 (P<0.0001); /?=88.4% Favors LAMA Favors LABA/LAMA

! Pooled mican differancs for trowgh FEV (chamge from basales, L) at wook |2 with 9575 Cls,

Rodrigo GJ et al . International Journal of COPD 2017:12 907-922



LABA//LAMA combinations versus LAMA
monotherapy or LABAJ/ICS in COPD: a
systematic review and meta-analysis

Trough FEV 1

A LABA/ LABA/

Study or Mean LAMA ICS Weight Mean difference IV, Mean difference IV,
subgroup difference SE Total Total (%) random, 95% CI random, 95% CI
Ind/Gly (110/50 pg od) vs Sal/FP (50/500 ug bid)

Vogelmeier et al** 0.092 0.016 230 235 8.7 0.09 (0.06, 0.12) —_—
Wedzicha et al*® 0.078 0.006 1,597 1,595 61.9 0.08 (0.07, 0.09) E 3
Zhong et al*® 0.078 0.016 342 332 8.7 0.08 (0.05, 0.11) —_—
Subtotal (95% CI) 2,169 2,162 79.3 0.08 (0.07, 0.09) L 2

Heterogeneity: 72=0.00; ¥*=0.68, df=2 (P=0.71); I’=0%
Test for overall effect: Z=15.00 (P<0.0001)

Umec/Vi (62.5/25 ug od) vs SallFP (50/250 or 500 ug bid)

Donchue et al (DB2114930)¥ 0.082 0.018 317 312 6.9 0.08 (0.05, 0.12)

Donchue et al (DB2114951)% 0.098 0.019 323 311 6.2 0.10(0.06, 0.14)

Singh et al*® 0.09 0.017 333 338 7.7 0.09 (0.06, 0.12) —_—
Subtotal (95% CI) 973 961 20.7 0.09 (0.07, 0.11) -
Heterogeneity: 2=0.00; »?=0.37, df=2 (P=0.83); 1°=0%

Test for overall effect: Z=8.66 (P<0.0001)

Total (95% CI) 3,142 3,123 100 0.08 (0.07, 0.09) L 2
Heterogeneity: 72=0.00; ¥?=1.82, df=5 (P=0.87); I’=0% l t t 1
Test for overall effect: Z=17.30 (P<0.0001) -0.2 -0.1 0 0.1 0.2
Test for subgroup differences: y?=0.77, df=1 (P=0.38); I’=0% Favors LABA/ICS Favors LABA/LAMA
B LABA/ LABA/

Study or Mean LAMA ICS Weight Mean difference IV, Mean difference IV,

subgroup difference SE Total  Total (%) random, 95% ClI random, 95% ClI

Ind/Gly (110/50 pg od) vs Sal/FP (50/500 pg bid)

Vogelmeier et al* 0.103 0.019 212 216 25.2 0.10 (0.07, 0.14) —
Wedzicha et al*® 0.086 0.027 1,597 1,595 227 0.09 (0.03, 0.14) e e
Zhong et al*® 0.075 0.016 352 340 26.0 0.07 (0.04, 0.11) —a—

Subtotal (95% CI) 2,161 2,151 73.8 0.09 (0.06, 0.11) -
Heterogeneity: r2=0.00; y*=1.27, df=2 (P=0.53); I*=0%

Test for overall effect: Z=7.76 (P<0.0001)

Acli/For (400/12 ug bid) vs Sal/FP (50/500 ug bid)

VVogelmeier et al*® -0.014 0.015 402 386 26.2 —0.01 (-0.04, 0.02) ———

Subtotal (95% CI) 402 386 26.2 —0.01 (—0.04, 0.02) -

Heterogeneity: not applicable

Test for overall effect: Z=0.93 (P=0.35)

Total (95% CI) 2,563 2,537 100 0.06 (0.00, 0.12) ———
Heterogeneity: 72=0.00; »?=30.20, df=3 (P<0.0001); /*=90% I t + 1
Test for overall effect: Z=2.09 (P=0.04) -0.2 -0.1 0 0.1 0.2
Test for subgroup differences: y?=28.93, df=1 (P<0.0001); /°=96.5% Favors LABA/ICS Favors LABA/LAMA

Figure 3 Pooled mean difference for trough FEV, (change from baseline, L) at (A) week 12 and (B) weeks 24-26, with 95% Cls, for eligible studies comparing approved
LABA/LAMA combinations with approved LABA/ICS combinations.

Rodrigo GJ et al . International Journal of COPD 2017:12 907-922



LABA/LAMA combinations versus LAMA
monotherapy or LABA/ICS in COPD:a
systematic review and meta-analysis

ALEVLENME

A LABA/ LABA

Study or LAMA ICS Weight Risk ratio IV, Risk ratio IV,

subgroup Log (risk ratio) SE Total Total (%) random, 95% Cl random, 95% Cl

Wedzicha et al** -0.18 0.04 1651 1656 927  0.84(0.77,0.90) l

Zhong et al*® -0.37 018 372 369 7.3 0.69 (0.49, 0.98)

Total (95% Cl) 2,023 2,025 100 0.82(0.75, 0.91) <P

Heterogeneity: r2=0.00; 7*=1.06, df=1 (P=0.30); /*=6% : : : :

Test for overall effect: Z=3.91 (P<0.0001) 0.5 0.7 1 1.5 2

Favors LABA/LAMA Favors LABA/ICS

B LABA/ LABA/

Study or LAMA ICS Weight Risk ratio IV, Risk ratio IV,

subgroup Log (risk ratio) SE Total Total (%) random, 95% ClI random, 95% CI

Wedzicha et al** -0.13 011 1651 1656 619  0.88(0.71,1.09)

Zhong et al® =117 052 372 369 381 0.31(0.11, 0.86) i

Total (95% Cl) 2,023 2,025 100 0.59 (0.22, 1.59)

Heterogeneity: r2=0.40; 7*=3.83, df=1 (P=0.05); [>=74%
Test for overall effect: Z=1.04 (P=0.30)

0.1

T T T 1

0.2 05 1 2 5 10
Favors LABA/LAMA  Favors LABA/ICS

Figure 4 Pooled relative risk of annualized rates of (A) moderate and/or severe exacerbations or (B) severe exacerbations, with 95% Cls, for eligible studies comparing

approved LABA/LAMA combinations with approved LABA/ICS combinations.

Rodrigo GJ et al . International Journal of COPD 2017:12 907-922



LABA/LAMA combinations versus LAMA
monotherapy or LABA/ICS in COPD:a
systematic review and meta-analysis

Pooled relative risk of AE incidence at end of treatment,

Stody or CAEBATL AN AN e Risk ratio M—H., Risk ratio M—H,
subgroup Ewvents: Total Events Total &) ramdorm, 95% Cl random, 95%: CI
IndfGihy {110!50 pg od) ws Tio (18 |.|g o-d} arld GI;«I (20 pg od)

Asai et al* 28 39 o.E 1.18 {D.96, 1.46) -1
Bateman et al* 26‘1 4?4 SE65 953 36 0.93 (D.84, 1.02) e
Larkig et al*~ 249 407 49 405 11.0 1.00 {0.94, 1.05) ——
Wedzicha et al*= 678 TZ9 1,380 1.477 5&5.8 1.00 {097, 1.02)

Subtotal (95% CI) 1,729 2,874 T4.3 0.99 (0.95, 1.03) =

Total events: 1,389 2322

Heterogeneity: w2=0.00; r*=5.13, df=3 (FP=0_16); *=42%

Test for overall effect: Z=0.39 (£L=0.70)

IndfGly (27 .5M1 5.6 pg bid) vs Gly (15.6 g bid)

Mahler et al (FLIGHT 1) 126 258 116 262 1.0 110 {092, 1.33) e

Mahiler et al (FLIGHT 2= o5 250 o8 251 o7 D97 {(0.78, 1.21) —_—
Subtotal (95%% CI) 508 543 1.7 1.05 (0.91, 1.21) et
Total events: 21 214

Heterogeneity: t2=0.00; x*=0 73, df=1 (P=0_39); ==0%

Test for overall effect: Z=0.635 (F=0.52)

UmmecVi (62.5/25 pg od) ws Tio (18 pg od) and Umec (62,5 g od)

Diecramer et al {Study 1) 108 fet e 8z 208 o7 1.290 (1.04, 1.60)

Decramer et al (Study 27 127 217 126 21s 1.4 1.00 {0.85, 1.17)

Donohus et al*® 212 413 216 418 20 0,99 {087, 1.13) e
Maleki-vazdi et al*" 202 454 190 4351 1.5 1.06 {(0.91, 1.23) —_—
Subtotal (95% CI) 1,296 1,292 5.6 1.06 (0.96, 1.17) il
Total events: B49 B14

Heterogeneity: r*=0.00; x*=4.70, df=3 (F=0_20); ~=26%

Test for overall effect: Z=1.08 (£P=0.28)

AcliFor (40012 pg bid) vs Acli (400 pg bid)

D'Urzo et al'= 215 235 210 337 26 1.03 {092, 1.18) —_—t—
Singh et aPF* 15 285 1S 38s 1.7 1.02 {0D.89, 1.18) s pa——
Subtotal (95%% C1) 720 T22 4.3 1.03 (0.94, 1.12) -
Total events A0

Heterogeneity: ©3=0.00; ¥*=0.01, drf=1 {P=0_93); <=0%

Test for overall effect: Z=0.57 (F=0.57)

TiodOlo (65 g od) ws Tio (5 g od)

Buhl et al (Study 1237.5)7 387 522 281 s527 &4 1.03 {0.95, 1.10) —
Buhl et al (Study 1227.8) 374 S07 aTe sDeE &4 0.99 {0.92, 1.07) ——
Singh =t al (OTEMTO 1) 51 203 S0 203 o7 1.01 {081, 1.26)

Singh et al (OTEMTO 2)= a7 202 a3 203 o 094 (0.76, 1.17)

Subtotal (95% CI) 1,434 1,439 14.2 1.0 (096, 1.06)

Total events 930

Heterogeneity: ©2=0.00; *=0.78, df=3 (F=0.85); ~=0%

Test for overall effect: Z=0.22 {(F=0.83)

Total (955 CI) 5,687 6,840 400 1.00 (0.98, 1.02)

Total events 3,607 4,490

Heterogeneity: w2=0.00; $*=13.73, df=15 (F=0.55); I*=0% ' . ] . .
Test for overall effect: Z=0.07 {(F=0.95) o5 o7 1 1.5 >
Test for subgroup differences: 3y =187, df=4 (F~=0.7&); =03 F LA AL ANA Favors LANMA

Rodrigo GJ et al . International Journal of COPD 2017:12 907-922



LABA/LAMA combinations versus LAMA
monotherapy or LABA/ICS in COPD:a
systematic review and meta-analysis

Pooled relative risk of AE incidence at end of treatment,

Study or LABA/LAMA LABA/ICS Weight Risk ratio M-H, Risk ratio M-H,
subgroup Events Total Events Total (%) random, 95% CI random, 95% CI
Ind/Gly (110/50 pg od) vs Sal/FP (50/500 pg bid)

Vogelmeier et al** 143 258 159 264 106 0.92(0.79, 1.07) —
Wedzicha et al*® 1,459 1,678 1,498 1,680 52.1 0.98 (0.95, 1.00) ||

Zhong et al*® 149 372 175 369 8.7 0.84 (0.72, 1.00)

Subtotal (95% CI) 2,308 2,313 714 0.93 (0.85, 1.03) <

Total events 1,751 1,832

Heterogeneity: 72=0.00; y*=4.51, df=2 (P=0.10); [*=56%
Test for overall effect: Z=1.44 (P=0.15)

Umec/Vi (62.5/25 ug od) vs Sal/FP (50/250 or 500 pg bid)

Donohue et al (DB2114930)% 93 353 96 353 4.3 0.97 (0.76, 1.24) —_—
Donchue et al (DB2114951)% 104 349 108 348 5.0 0.96 (0.77, 1.20) —_—
Singh et al*®® 99 358 105 358 4.7 0.94 (0.75,1.19) —_—
Subtotal (95% CI) 1,060 1,059 1441 0.96 (0.84, 1.09) =
Total events 296 309

Heterogeneity: 7°=0.00; y*=0.03, df=2 (P=0.99); I*=0%
Test for overall effect: Z=0.64 (P=0.52)

Acli/For (400/12 pg bid) vs Sal/FP (50/500 pg bid)

Vogelmeier et al* 235 467 265 466 14.5 0.88 (0.78, 1.00) —
Subtotal (95% CI) 467 466 14.5 0.88 (0.78, 1.00) -
Total events 235 265

Heterogeneity: not applicable
Test for overall effect: Z=2.00 (P=0.05)

Total (95% Cl) 3,835 3,838 100 0.94 (0.89, 0.99) <

Total events 2,282 2,406

Heterogeneity: 72=0.00; y?=7.82, df=6 (P=0.25); I*>=23% I } } |
Test for overall effect: Z=2.26 (P=0.02) 0.5 0.7 1 15 2
Test for subgroup differences: y?=0.80, df=2 (P=0.67); I*=0% Favors LABA/LAMA Favors LABA/ICS

Rodrigo GJ et al . International Journal of COPD 2017:12 907-922
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Egzersiz Dayanikhligini lyilestirmede
Bronkodilatorler



Impact of LABA/LAMA combination on exercise endurance and lung
hyperinflation in COPD: A pair-wise and network meta-analysis

Luigino Calzetta ?, Josuel Ora ", Francesco Cavalli %, Paola Rogliani *:”, Denis E. O'Donnell ,
Mario Cazzola *

LABA/LAMA
combination

__________

LABA v 1,106 | LAMA

__________

Placebo




Impact of LABA/LAMA combination on exercise endurance and lung
hyperinflation in COPD: A pair-wise and network meta-analysis

Luigino Calzetta “, Josuel Ora b Francesco Cavalli %, Paola Rogliani *°, Denis E. O'Donnell ¢,
Mario Cazzola *~

A

Favours monocomponents Favours combination

LABA/LAMA combination vs. LABA
43 (24, 64) [ e |

LABA/LAMA combination vs. LAMA
22 (3,42) |

T I I 1 1 I 1 1 Ll 1

0O 10 20 30 40 50 60 70 80 90 100
Relative Effect (95% Crl, Tlim, sec)

Respiratory Mediane 129 (2017) 189—198



Impact of LABA/LAMA combination on exercise endurance and lung
hyperinflation in COPD: A pair-wise and network meta-analysis

Luigino Calzetta ¢, Josuel Ora °, Francesco Cavalli ¢, Paola Rogliani ', Denis E. O'Donnell ¢,
Mario Cazzola *"~

[ FAEVOLWFE MONMOCOMBonStts Favours combinsthon

LABA/LAMA combination va. LABA

107 (85, 133} e

LABALAMA combination vs. LAMA

B7 (60, 113) _,e_l

LABA/LAMA combination vs. placebo

228 (A4, 231) |_e_|

6 50 100 150 200 250 300
H-ulnﬂu&Eﬁ&:tfﬂﬁ% Ccrdl, Il:.rnll'|

Respiratory Mediane 129 (2017) 189—198
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Yasam Kalitesini lyilestirmede
Bronkodilatorler



Dispne ve SGRQ Dispne ve CAT iliskisi
iliskisi

100 ~ 40 -
90 - 35 -
80 -
30 -
70 -
5 | 25 -+
9 2
o 50 - : 20 -
5 <
%) 40 - o 15 -
30 -
10 -
20 -+
10 - > 7
O T T T T 0 T T T T
0 1 2 3 4 0 1 2 3 4
MMRC derecesi MmMRC derecesi

* 1817 hastadan elde edilen veriler, mMRC dereceleri ile saglik durumu puanlari arasinda anlamli
bir iliski oldugunu gostermistir.

Grafik 1 numarali referanstan uyarlanmistir.

KOAH: Kronik obstriktif akciger hastaligi; CAT: KOAH degerlendirme testi; mMRC: modifiye Medical Research Council dispne skalasi

1. Jones PW et al. Eur Respir J. 2013;42:647—-654.



6 aylik tedavide, LAMA/LABA, mono bronkodilatorlere gore, klinik
sonuclari iyilestirmistir?

\ 23 RKC’nin etkililik ve glivenlilik verilerinin meta analizi
Dispne (TDI)

vs LABA 0.40 (0.26, 0.53) I L 4 !
vs LAMA 0.35(0.24, 0.47) ; @ !
1 1 1
0 0.2 0.4 0.6
Solunum fonksiyonu (trough FEV,, L)}
vs LABA 0.10 (0.07, 0.12) F \ 4 1
vs LAMA 0.06 (0.05, 0.08) ——
| | |
0 0.05 0.1 0.15
Saglk durumu (SGRQ)"
vs LABA 1.1 (0.4, 2.5) I <& i
vs LAMA 1.6 (0.5, 2.8) } <> |
| | | |
-1 0 1 2 3
Karsilastirma lehine LAMA/LABA lehine

*Ortalama fark (%95 kabul edilebilir aralik). Grafik 1 numarali referanstan uyarlanmistir FEV,: 1. saniyede zorlu ekspiratuar voliim; FVC: Zorlu vital
kapasite; LABA: Uzun etkili beta agonist; LAMA: Uzun etkili antikolinerjik; SGRQ: St george solunum anketi; TDI: Gegis dispne indeksi; RKC:
Randomize kontrolli ¢alisma

1.0ObaY et al. Thorax 2016, 71, 15-25 69
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LAMA + LABA LABA + ICS

Takip eden
alevienme(ler)

Grup D

Eger FEV1<50% pred. ve
hastads kronik bronsitvar
ise roflumilastdusun

Mzkrolid dusun
{cans Snce sigara kulianmg)

Takip eden
alevienme(ler)

Kaha
semptomliar/

Takip eden
ﬂ A

Takip eden
alevienme(ler)

alevienme(ler)

LAMA = LAMA + LABA

Grup A Grup B
Devam etmek,kesmek ya da
alternatif bir bronkodilatator LAMA + LABA
sinifi denemek
T Kalici
s semptomliar
etkiyi
degerlendir
T Uzun etkili Bronkodilatator
Bronkodilatator (LABA or LAMA)
[Tercih edilen tedawi « =g
Hastalarda hissedilan semptom dereceleri ve havayolu kst 35rh3 arasinda major bir tutarse ik meveut olup daha dleri bir degerlendirme gereklidir.

Ref: GOLD 2017 son rapor — 16 Kasim 2016’ da yayinlanmustir.




Tekrarlayan Alevlenmeler ve Sagkalim

—————————— No exacerbation -
P<0.001
- 1-2 exacerbations <+

<

P=0.07
---------------------- 3-4 exacerbations <«

| |
O 10 20 30 40 50 60
AYLAR

Soler-Catalufia JJ et al. Thorax 2005;64:925-31



Stk Alevlenmelerin FEV, dususu Uzerine etkisi

0.95 A
Sik olmayan alevienmeler
FEV, disiisii : 32 ml/ yil
0.90 -
S)
0 0.85 -
LL Sik alevlenme
FEV, disiisii : 40 ml/ yil
0.80 -
075 ] | 1 1 1 1
0 1 2 3 4

Yillar

Donaldson GC et al. Thorax 2002



FEV 1 ve Kardiyak Mortalite

* FEV1 dususu kardiyovaskiler mortalite
belirteci

 KOAH olgularinda FEV 1'de her % 10’luk
dusus
e Kardiyovaskuler mortaliteyi % 28
* Non- fatal koroner olaylari % 20 arttirir

Anthonisen NR, et al. Lung Health Study
Research Group. Hospitalizations and mortality in the Lung Health
Study. Am J Respir Crit Care Med 2002;166:333—-339.



KOAH’da Bronkodilatorler

/ Bonkodllatoler
| Hava hapsi \

Havayolunun acik | inflamasyon

l kalmaS| 595
| Semptom iAIevIenme /

| Havayolu
komlresyonu

| Hastaligin
progresyonu —> | Mortalite




The Prevention of Chronic Obstructive Pulmonary
Disease Exacerbations by Salmeterol/Fluticasone
Propionate or Tiotropium Bromide

Jadwiga A. Wedzicha', Peter M. A, Calverley?, Terence A. Seemungal’, Gerry Hagan, Zainab Ansari‘, and
Robert A. Stockley?, for the INSPIRE Investiqators

Am J Respir Crit Care Med. 2008, 1;177:19-26




Calisma dizayni

Randomize, c¢ift kor, paralel grup calismasi

Prednizolon Salmeterol flutikazon 50/500ug b.d. (n=658)

30mg/gun+ "
salmeterol
50ug b.d. 2 yil suresince
tedavi
2 haftalik
giris donemi .

Tiotropium 18ug o.d (n=665)

Wedzicha JA, Calverley PM, Seemungal TA, Hagan G, Ansari Z, Stockley RA; INSPIRE Investigators.The prevention of chronic obstructive pulmonary disease exacerbations by

salmeterol/fluticasone propionate or tiotropium bromide. Am J Respir Crit Care Med. 2008, 1,177:19-26



Alevlenme Sikligi

Salmeterol/
Flutikazon
(n = 658)

Tiotropium
(n = 665)

Alevlenme 1.28 1.32
p-degeri 0.656

RR, 0.967; % 95 [CI],0.836-1.119]; P = 0.656

Wedzicha JA, Calverley PM, Seemungal TA, Hagan G, Ansari Z, Stockley RA; INSPIRE Investigators.The prevention of chronic obstructive pulmonary disease exacerbations by

salmeterol/fluticasone propionate or tiotropium bromide. Am J Respir Crit Care Med. 2008, 1;177:19-26
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A 4-Year Trial of Tiotropium in Chronic Obstructive
Pulmonary Disease

Donald P. Tashkin, M.D., Bartolome Celli, M.D,, Stephen Senn, Ph.D., Deborah Burkhart, B.S.N., Steven Kesten, M.D,,
Shailendra Menjoge, Ph.D., and Marc Decramer, M.D., Ph.D., for the UPLIFT Study Investigators*




Amac

e Birincil sonlanim

e FEV 1 azalmasi

* |kincil sonlanim
e Alevlenme
e Alevlenme nedeni ile hastaneye yatis

e Yasam kalitesi (St. George’s Respiratory
Questionnaire)

e Mortalite ( Tedavi ve izlemde)




A 4-Year Trial of Tiotropium in Chronic Obstructive
Pulmonary Disease

Donald P. Tashkin, M.D., Bartolome Celli, M.D., Stephen Senn, Ph.D., Deborah Burkhart, B.5.MN., Steven Kesten, M.D.,
Shailendra Menjoge, Ph.D., and Marc Decramer, M.D., Ph.D., for the UPLIFT Study Investigators™

80—

Tiotropium

Hazard ratio, 0.86
(95% Cl, 0.81-0.91)
P<0.001

Probability of Exacerbation (%)

T T | T | T 1
0O 6 12 18 24 30 36 42 48

Month

No. at Risk
Tiotropium 2986 1996 1496 1223 983 838 709 610 26
Placebo 3006 1815 1284 1010 776 634 545 460 21




A 4-Year Trial of Tiotropium in Chronic Obstructive
Pulmonary Disease

Donald P. Tashkin, M.D., Bartolome Celli, M.D., Stephen Senn, Ph.D., Deborah Burkhart, B.S.N., Steven Kesten, M.D.,
Shailendra Menjoge, Ph.D., and Marc Decramer, M.D., Ph.D., for the UPLIFT Study Investigators®

Table 3. Exacerbations of COPD and Related Hospitalizations.*
Relative Risk for Tiotropium
Variable Tiotropium Placebo vs. Placebo (95% Cl) P Value
Exacerbation
Per patient-year — no. 0.73+0.02 0.85+0.02 0.86 (0.81-0.91) <0.001
Leading to hospitalization — no. per 0.1520.01 0.1620.01 0.94 (0.82-1.07) 0.34
patient-year
Days per patient-year 12.11+0.32 13.64+0.35 0.39 (0.83-0.95) 0.001
Hospitalization days per patient-year 3.1740.17 3.1310.17 1.01(0.87-1.18) 0.36
Patients with exacerbation — no. (%)
Total 2001 (67.0) 2049 (68.2) NA 0.35
Leading to hospitalization 759 (25.4) 811 (27.0) NA 0.18




Antikolinerjikler Alevlenmeleri Azaltmada

Etkilidir

Kaynaklar
Beeh et al. 2004 — !
Brusasco et al. 2003 : O
Calverley et al. 2003 I—o¢ :
Casaburi et al. 2002 |—0—|-|
Cellietal. 2003 o : _»
Littner et al. 2000 +—= _ |
Niewoehner et al. 2004 —o—
O’Donnell et al. 2004 | . |
Vincken et al 2002 — |
Overall @
. . . . . . .
0.5 1.0 5.0 10.0

Odds ratio
Barr et al. Cochrane Database of Systematic Reviews. 2005, Issue 2
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Tiotropium versus Salmeterol for the Prevention
of Exacerbations of COPD

Claus Vogelmeier, M.D., Bettina Hederer, M., Thomas Glaab, M.D., Hendrik Schmidt, Ph.D.,
Maureen P.M.H. Rutten-van Malken, Ph.D., Kai M. Beeh, M.D., Klaus F. Rabe, M.D., and Leonardo M. Fabbri, M.D,,
for the POET-COPD Investigators*



Characteristic
MMale sex ([95)
Hgme v
Smoking status
Current smoker (355
Smoking history (pack-vr)
Duration of TPy (we) 1
LD stage (95) 0
i
i
|
Spirometry after bronchodilation§
FEW, (liters)
FEW, (25 of predicted walue)
FwiZ (liters)
Ratico of FEW, to FWIC [(25)
Pulmornary medications ($S)
Sy
Anticholinergic drug
Tiotrnopiurm
Short-acting
—AEonists
Long-acting"]
Short-acting
Slucocorticoids
InhaledY
WWith tiotropiurm
With long-acting F_-agonists
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0,45+
0.40-
0.35-
0.30-
0.25-
0.20-
0.15-
0.10-
0.05-

Hazard ratio, 0.83 {95% CI, 0.77-0.90)
P<0.001 by log-rank test

Salmeterol

Tiotropium

0.00
0

Probability of COPD Exacerbation

T T T T T T T T T 11
30 60 90 120150 180210240 270 300 330 360

No. at Risk
Tiotropium
Salmeteral

|
330 360

150 180 210 240 270 300

|
90 120

Days

3707 3369 3136 2955 2787 2647 2561 2455 2343 2241 12169 2107 1869
3669 3328 3028 2802 2605 247 2351 2251 2137 2050 1982 1915 1657



107 0.5- Hazard ratio, 0.72 (35% C1, 0.61-085
0.9 P<0.001 by log-rank test
8 03 010
B 0.7- Salmeterol
&
Eg 0.64 0.054 Tiotropium
p:
= = 05—
g
.EIEG-4'E'-{H} NN N N O N N N B N B
7 034 0 30 60 90 120150 180210240 270 300 330 360
% W
; 0.2-
0.1
. S ——
=7 11T T T T T T
0 30 &0 90 120 150 180 1210 240 270 300 330 360
Days
No. at Risk

Tiotropium 3707 3564 3433 3359 3285 3217 3177 3125 3066 3017 2977 2948 12663
Salmeterol 3669 3502 3362 3244 3172 3080 3032 2982 2021 2870 2834 12806 2439
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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*

Wedzicha J et al N Engl J Med. 2016 Jun 9;374(23):2222-34



Superiority Noninferiority

margin margin
| |
! :
| |
Per-Protocol Population 0',8 ) 185 O'9|6 : |
| . | | |
P=0.003 | |
| |
| |
! :
82 : 94 ' !
Modified Intention-to-Treat 0,8 0’88 0|9 l |
Populati ! | | |
opulation <0 001 i i
| |
| i |
0.8 0.9 1.0 1.15
- >

Indacaterol-Glycopyrronium Better ~ Salmeterol-Fluticasone Better

Wedzicha J et al N Engl J Med. 2016 Jun 9;374(23):2222-34



Time to First Exacerbation

1009 Salmeterol-fluticasone group
904 = Indacaterol-glycopyrronium group ANy Hazard ratio
T 80 0.84 (95% C,
c 0.78-0.91)
S 70 P<0.001
3 Moderate
5 60 |
v or Severe  Hazard ratio,
& 907 0.78 (95% Cl,
5 0l 0.70-0.86)
2 | P<0.001
5 30-
®
9
a 20 Severe Hazard ratio,
odl — 081 (95%Cl,
] — 0.66-1.00)
0 T T T T T I T 1 P=0.046
0 6 12 19 26 32 38 45 52
Week

Wedzicha J et al N Engl J Med. 2016 Jun 9;374(23):2222-34



Pharmacological strategies to reduce
exacerbation risk in COPD: a narrative
review

Marc Miravitlles'”, AnNnthony D'Urzo”, Dave Sir‘ngh3 and Viadimir Koblizek™

Table 1 Risk factors for exacerbations of chronic obstructive
pulmonary disease [6, 21-23, 25, 122]

Risk factors
Older age COPD
Lower body mass index PRESENTATION Frequent exacerbator

(>1 exacerbation/year)
Continued smoking

Poor exercise capacity LAMA

Severity of airflow obstruction \
LABA/LAMA

Previous exacerbations (including hospitalizations for exacerbations)
Longer duration of chronic obstructive pulmonary disease /
Co-morbidities (e.g. bronchiectasis, cardiovascular disease, pulmonary FOLLOW-UP

- 0-1 exacerbation/year >1 exacerbations/year
hypertension, gastroesophageal reflux) ASSESSMENT

|

Continue Check comorbidities
Environmental pollutants LABALLAMA Check compliance with treatment
Add therapy according to phenotype

Respiratory tract infections (viral and bacterial

Chronic bronchial mucus production

Colder weather/temperature / \
High blood Chronic bronchitis  Frequent infections and/or
eosinophilia bronchiectasis
Add ICS Consider roflumilast ~ Consider mucolytics

Consider mucolytics  Consider azithromycin

Miravitlles et al. Respiratory Research (2016) 17:112



Therapeutic recommendations based on exacerbation phenotype

COPD

| |
mMMRC 1 and 0-1 MMRC 2+ or
exacerbation-year >1 exacerbation-year'

! !

LAMA — If not adequately__ LAMA/LABA
controlled '

If >1 exacerbation

' |
I—jugh b.'OOd ) = Frequent infections
eosinophil count  Chronic bronchitis and/or bronchiectasis

(eosinophilia)
v ’

Consider roflumilast Consider mucolytics
Consider mucolytics ||Consider azithromycin

Add ICS

Miravitlles et al., 2017



What does endotyping mean for treatment in chronic
obstructive pulmonary disease?

Alvar Agusti, Bartolome Celli, Rosa Faner

Exposome

Multi-level biological networks

>

Genome

;
DODIR

v

Endotypes
(biological mechanisms)

» Biomarkers

v

Phenotypes
(clinical expression)

Lancet 2017 390: 980-37



What does endotyping mean for treatment in chronic
obstructive pulmonary disease?

Alvar Agusti, Bartolome Celli, Rosa Faner

‘A potential approach to COPD treatment based on endotypes and biomarkers, as per available therapeutic recommendations’

Definition

COPD is a clinical syndrome defined by the presence of respiratory symptoms and persistent airflow limitation

Pathogenesis ¢

Persistent respiratory symptoms

v

Airflow limitation

v

Dyspnoea Cough

Endotypes

Biomarkers

Precision treatment

Expectoration

v

Fixed

Wheezing T Airway resistance
Partly reversible
|
v
T MiJ(us Bronchoconstriction
Chronic bronchitis Bro iectasis ACO

ron
Neutrophilic inflammation Eosinophilic
Microbiome? inflammation

Clinical history Eosinophils
Microbiology FENO
CT scan?
Mucolytics
Antibiotics ICS
Roflumilast LTRA

Biologics

1 Elastic recoil

DLCO
CT scan

l

Lung volume
reduction

\_/

Lancet 2017; 390: 980-87



Patientwith COPD

Stable state®

« measure circulating eosinophils

« consider risk of exacerbations and lung function decline

!

!

Acute exacerbationt
» measure circulating eosinaphils

v

!

Low esinaphils (<2% or <150 cells per )
and low nisk of exacerbations and lung
function dedlinet

High eosinophils (=2% or 2150 cells per pL)
and high risk of exacerbations and lung
function declinez

=2% eosinophils
+ likely response to oral
corticosteroids

<2% eosinophils
+ unlikely response to oral
corticosteroids

'

!

Unlikey to respond to inhaled corticosteroids

Likely to respond to inhaled corticosteroids

v

For patientswho show a limited response to inhaled
corticosteroids, consider monodonal antibodiess, in particular
for those with a high risk of exacerbations and lung function
decline (ie, ongoing exacerbations and past lung function dedline,
despite high-dose inhaled corticosteroid therapy) and
2300 eosinophils per L

Lancet Respir Med 2017;
L:F47-59
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Progresyonu ne kadar
engelleyebiliriz?






Sigara icimi ile Akciger Fonksiyonu ve Yas Arasindaki iliski

100 7]
— Sigara icmeyenler
© -~
X TS~
= S~ ~
% Sigaraya - > oS S Sigaray! birakmis
c 50 — duyarli igiciler N «
g (KOAH) ~ \olinlar (45 yasinda)
) Se
L 25 NS Sigarayi birakmis
Slam S o olanlar (65 yasinda)
N
_____________________________________________________________ Mmoo
0 T [ l | | [ [ l l
25 40 50 75

Fletcher C, Peto R. Br Med J 1977; 1:1645-1648 YAS




The Natural History of Chronic Airflow
Obstruction Revisited
An Analysis of the Framingham Offspring Cohort

Robab Kohansal'Z, Pablo Martinez-Camblor'3, Alvar Agusti’*3, A. Sonia Buists, David M. Mannino’,
and Joan B. Soriano™

* Incelenen populasyon erkekler (n=2121),
kadinlari (n=2270) iceriyor

* Yas grubu 13-80 arasinda degisiyor (n=4391)
* |zlem suresi 26 yil

* Adelosandan ileri yasa kadar takip

e Spirometre standardize




TABLE 1. BASELINE DEMOGRAPHIC AND CLINICAL
CHARACTERISTICS OF PARTICIPANTS WITH TWGO OR

MORE S5PIROMETRIES, AT EXAM 1 OF THE FRAMINGHAM

OFF5PRING COHORT

hale Female
(n=2121) (n = 2270)
Follow-up, years 227 + 27 231+ 1.8
Age, years 365 =105 35.6 = 10.1
Height, cm 176.3 = 7.2 162.3 = 6.1
Weight, kqg B81.9 =125 63.3 = 11.8
BMI, kg/m~ 264 + 3.6 240 + 4.3
sSmoker, n {%4)
Current 361 (17.0%) 393 (17 3%)
Fommer 1,094 (51 .6%) 965 (42 5%)
Mever 666 (31 .4%) 912 (40.0%)
Pack-years* 31.2 = 241 120+ 170
FEV,, L 3.7 0.7 2705
FEV,, % pred g/8 =139 00 =175
v, L 43 =08 3.2 05
FVC, % pred gie =11.7 B56 =113
FEV, /FVC 0.85 = 0.1 0.86 = 0.1
FEV,, % pred at age 25 81.7 =143 83.1 = 14.0




FEY, (Litars)

Sigara icmeyenlerin FEV 1 Kaybi
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Sigara Icen Erkeklerin FEV 1 Kaybi (38.2ml/yil)
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Sigara Icen Kadinlarin FEV 1 Kaybi (23.9ml/yil)
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KOAH Evreleri ve FEV 1 Kaybi
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TEDAVI PROTOKOLU

Butun
KOAH + : -
serbest

KOAH
ilaclari
serbest

Kullaniimayan: Calisma suresince inhale kisa etkili antikolinerjikler




Bronkodilator-oncesi ve -sonrasi FEV,
(Zaman noktalarindaki ortalama degerler)

1,50 7 —a— Tiotropium —=— Kontrol
1,40
_______ gmmmmmmmmmmm e
= 1,30
_, (n=2516)
> —_ Post-Bronch FEV,
1 20 W (n=2374) A =47 -65mL
*
1,0 v~ il :::_': """"""""""" (n=2494)
- . Pre-Bronch FEV,
— —B—
- A=87-103 mL
1,00 4 (n=2363)
//
0 17 I | | | | | | |
01 6 12 18 24 30 36 42 48
30. G
- AYLAR

*P<0.0001 vs. control. Repeated measure ANOVA was used to estimate means. Means are adjusted for baseline measurements.
Baseline trough FEV, (observed mean) = 1.116 (trough), 1.347 (peak). Patients with =3 acceptable PFTs after day 30 were included in the analysis.



FEV,'deki Gerileme Orani

Tiotropium (mLil) Kontrol (mLiy) A Tio - Kon %95 P-
GA degeri*
n Ortalama n Ortalama Ortalama
(SE) (SE) (SE)
Bronk-oncesi 2557 30 (1) 2413 30 (1) 0(2) -4. 4 0.95
Bronk-sonrasi 2554 40 (1) 2410 42 (1) 2 (2) -6, 2 0.20




Post-bronk FEV,’de Dusus Orani
A =6 mL, p=0.02

* * * Post-bronk FEV,
* " A=52 - 82 mL
* * *
NN |y - S T
Pre-bronk FEV,
A=100 - 119 mL
0 /ﬁ | | T T | | T T
01 6 12 18 24 30 36 42 48
30. Giin
(kararh durum) Ay

*P<0.0001 vs. kontrol.



FEV, (L)

idame tedavisi almayan olgularda her
klinik vizitde saptanan FEV,

1.1

1.0 -

Y.
R
¥ ! Postbronkodilator FEV,
R S 96 ml . -
L S Y., P<0.0001 Tiotropium
= v Kontrol
i-l ------- S :
. 134 ml Prebronkodilator FEV,
R S (P<0.0001) Tiotropium
P<0.05 biitiin zaman birimleri m Kontrol
0 12 24 36 48
AYLAR

Troosters et al. Am J Respir Crit Care Med 2009;179:A2467



<50 yasindaki hastalarda 4 yil sonunda FEV1
degisimi

FEV,iLj

.70 —

’ prm——— .i g 5 5
1 £ — B T .

e _i _______ P . T T
Tl _;
1.5 — e, oW
@ Postbronkodilatér
. A Tiotropium — kontrol
— p . kiyasl =58 — 172 mL

.40 e . lyaslamasi m

£ i

i - ‘. E E
I S!] 1___-_-_-_-_-_-_-_-________-_-_-_-_-_-_-_______-;-.r_.l ......... I

Prebronkodilator
12 - A Tiotropium — kontrol
kiyaslamasi = 82 — 148 mL
—ik—— Tiotropium
1.10 — Kontrol
:_'_‘:
0= | | | | | | | |
ol A 12 18 24 Al a 42 48

30. Gun Tiotropium




<50 yasindaki hastalarda yillik FEV, azalma

oranlari (ortalamazSE)

Ortalama (+SE) azalma orani (mL/yil)

70

60 1

50

40 H

30

20

10

. Tiotropium

|:| Kontrol

P=0.34

Prebronkodilator FEV,

FEV,, 1 saniyede zorlu ekspiratuar volumu

P=0.01

58ml

Postbronkodilator FEV,



n \)
Respiratory Research gl

Research

Efficacy of salmeterol/fluticasone propionate by GOLD stage of
chronic obstructive pulmonary disease: analysis from the

randomised, placebo-controlled TORCH study
Christine R Jenkins*!, Paul W Jones', Peter MA Calverley',

Bartolome Celli, Julie A Anderson®, Gary T Ferguson®, Julie C Yates™
Lisa R Willits™ and Jorgen Vestbo'®?

Respiratory Research 2009, 10:59 doi:10.1186/1465-9921-10-59



The reduction in the rate of decline in FEV,; with SFC ver-
sus placebo was 16 ml/year (95%0 CI: O, 32) in GOLD
stage II patients, 16 ml/year (95%0 CI: 5, 28) in GOLD
stage 111 patients and 11 ml/year (9520 CI: -8, 30) in
GOLD stage IV patients (Figure 5).

B Placebo HEASAL B FP ESFC

% FEV, at baseline

<30% ) 30% to <50% =>50% .
= }
®
= —10 -+
O =
D
o 8 —20 4
“— >
o = —23
ke E -30 -~ -28 28
©
~ —34
Qg —40 A —40 —40
87 — -43 7 —44
b= —50 - -49
<
—60 - —5e —60
Baseline FEV1 (ml) 717 709 713 707 1108 1137 1101 1113 1}% 1587 1635 1625
Figure 5

Rate of decline in FEV | by baseline post-bronchodila-
tor FEV, % predicted.




Klinik Onemi Olan Kdtilesme

Clinicaly Important
Deteretion



Umeclidinium /

vilanterol Vs
monommponpms and

« Moderate / severé
exacerbations, or

. J 2100 mL FEV,
or
o 1 >4-unit SGRQ

Included

Aclidinium / /ndacatcr()/ /
ML I | 4
formoterol Vs glycopyrromur
monocomponent or 53//710[0(0/
fluticasone”

N VS tiotropium

s and

p/qubo-'

. Moderate / severé
exacerbations, and

| 5100 mL FEV,/ ¥ 21-unit

* v

DI, and

« Moderate / severe
exacerbations, or

« Worsening from baseline
in 21 of:
_ Trough FEV, 2100mL), |+ T 24-unit SGRQ
- TDI 21, or
- SGRQ 24 units

1. Sing
ingh et al. Int J Chron Obstruct Pulmon Dis 2016;11:1413-24

3 A”ZUE[O etallr LJC[ ron ObSUUCH U“”O” DIS 201; 121325 3;
’




CID

e Bazal trough FEV1 >100 ml kottlesme ve
/veya -

* SGRQ total skorunda > 4 (inite ve/veya

e Tedavi sirasinda orta-agir alevlenme

e TDI >1 Unite




{

Ekspiratuar Akim Kisitlanmasi
Alevlenmeler

Hava Hapsi
Hiperinflasyon

Nefes darligi

inaktivite

Kondisyon kaybi

Egzersiz kapasitesinde diisme

Komorbiditeler

- Progres: Akciger fonksiyonlarinda
Maluliyet
z —_—> kotilesme

HRQL = Saglikla iliskili Yasam Kalitesinde Bozulma Ferro T. Clinical Pulmonary Medicine 2005; Decramer M. Eur Respir Rev 2006
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Prevention of COPD

o/‘sEASETM

RS Manage Stable COPD: Tedavinin Amaclari

Semptomlari iyilestir
Egzersiz toleransinini iyilestir
Yasam kalitesini iyilestir

Hastaligin progresyonunu engelle
Alevlenmeleri 6nle ve tedavi et
Mortaliteyi azalt

Global Strategy for Diagnosis, Management and

Global Initiative for Chronic
Obstructive
Lun

Disease

Semptomlari
™ azalt

Riskleri
azalt

GOLD 2018



Mortalitenin Azaltilmasinda
Bronkodilatorler



Mortalite onhabercileri nelerdir?

FEV 1 * Sigara paket yili

PEF * Alevlenme nedeniile
P20?2 hastaneye yatig
Dispne * Yasam kalitesi

Viicut Kitle indeksi (VKi) | |* Depresyon ve disabilite
leri yas * Kronik bronsit




Sagkalim Belirtecleri Nelerdir?

Journal of Respiratory Medicine (2008) 102 (Supplement 1), $27-535%

respiratoryMEDICINE S8

Predictors of Survival in COPD: More than Just the
FEV,

Bartolome R. Celli', Claudia G. Cote 2, Suzanne C. Lareau ** and
Paula M. Meek 4




Sagkalim Izlem Belirtecleri Nelerdir?

* FEV 1

* Hiperinflasyon

* Dispne

* Egzersiz Kapasitesi
* Anemi

* Yasam Kalitesi




COPD: maximization of bronchodilation

Stefano Nardini', Gianna Camiciottoli?, Salvatore Locicero®, Rosario Maselli?, Franco Pasqua’, Giovanni Passalacqua®,
Riccardo Pela’, Alberto Pesci®, Alfredo Sebastiani” and Alessandro Vatrella'

Conanuous prediecors

Physical activity level gero.1i5 <0,001
Steps per day per 13154 <0.001

FEV %pred ger11% 4

IC/TLC ratio ger52% 4

Fat-free mass index ger13gmn2+

6-min walk distance ger6im

Body-mass index ger261gm24

SGRQ, activity score ger 12pons +)

SGRQ, total score per 10pons +

Categorized seores

ADO index ge1 14oht4)

BODE index ger 14ohite)

MMRC dyspnoea gerosgrm +

0 20 40 60 80 100 120
Relative risk of all.cause mortality, %

Figure 1 Comparison between relative risk of death associated with physical activity and established predictors of mortality.
J

Nardini et al. Multidisciplinary Respiratory Medicine 2014, 9:50



Physical activity s the strongest predictor of
all-cause mortality in patients with chronic

obstructive pulmonary disease: a prospective
cohort study

Benjamin Waschki, Anne Kirsten, Olaf Holz, Kai-Christian Mller, Thorsten
Meyer, Henrlk Watz and Helgo Magnussen

Chest: Prepublished online January 27, 2011;
DOI 10.1378/chest. 10-2521




Description

* Lung Function
* Physical Activity

* Exercise Capacity

Nutritional Status

*Muscular Status

Cardiovascular Status

Patient number (%)

Age (yr), mean (SD)

Men, n (9%)

Current smokers, n (%)
Pack-years, mean (SD)

FEV. (% of predicted), mean (SD)
IG/TLC, mean (SD)

Physical activity level, mean (SD)

Steps per day, mean (SD)

6-min walk distance (m), mean (SD)
Body mass index ikg.-"me}, mean (SD)
Fat-free mass index [kg-"me}, mean (30}
Muscle depletion®, n (9:)

Left ventr. ejection fraction £50%, n (%:)
E wave / A wave, mean (SD)

Tei index, mean (SD)

NT-pro-BMP (pg/mL), median {IQR)

Survivors
143 (84.6)
63.6 (6.6)
107 (74.8)
62 (43.4)
52 (28)
58.8 (21.1)
34.5 (9.6)
1.55 (0.27)

8424 (3679)

450 (107)
26.7 (5.1)
18.9 (2.6)
13 (9.5)
4(3)
0.93 (0.21)
0.41 (0.11)

64 (38 - 106)

P value

0.0383

0.82

0.41

0.98

=0.001

=0.001

=0.001

<0.001

<0.001

0.004

0.023

0.013

079

0.32

0.033

0.038




COPD: maximization of bronchodilation

Stefano Nardini', Gianna Camiciottoli?, Salvatore Locicero®, Rosario Maselli?, Franco Pasqua’, Giovanni Passalacqua®,
Riccardo Pela’, Alberto Pesci®, Alfredo Sebastiani” and Alessandro Vatrella'

Conanuous prediecors

Physical activity level gero.1i5 <0,001
Steps per day per 13154 <0.001

FEV %pred ger11% 4

IC/TLC ratio ger52% 4

Fat-free mass index ger13gmn2+

6-min walk distance ger6im

Body-mass index ger261gm24

SGRQ, activity score ger 12pons +)
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Categorized seores

ADO index ge1 14oht4)

BODE index ger 14ohite)
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Relative risk of all.cause mortality, %

Figure 1 Comparison between relative risk of death associated with physical activity and established predictors of mortality.
J

Nardini et al. Multidisciplinary Respiratory Medicine 2014, 9:50



Characteristics of Physical Activities in Daily Life

in Chronic Obstructive Pulmonary Disease

Fabio Pitta, Thierry Troosters, Martijn A. Spruit, Vanessa S. Probst, Marc Decramer, and Rik Gosselink

90 1 Saghkli
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KOAH ILERLERKEN FizZiK AKTiVIDE DUSER

Zaman (dakika)

Pitta et al. Am J Respir Crit Care Med 2005;171:972-977
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Erken Evre KOAH’da bile inaktivite vardir
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GOLD
lvell

Fcv,
65%
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i
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38%

GOLD

FEV,
25%

Pitta et al. AJRCCM 2005; 171: 972-977



Dusen Egzersiz Kapasitesinin Kronik
Hastaliklar Uzerine Etkisi

2.5 17 >8METS
5-8 METS
<5 METS

2.0 -

o i
g 1.5
=

)

—

0O 1.0 T

0.5 -

0

Hipertansiyon KOAH Diabet Sigara icimi BMI >30

MET: metabolic equivalents
Myers J. N Engl J Med 2002;346:793-801




Hacim

Akciger VolUm Parametreleri

TLC

TLC

IRV 0c

Normal KOAH




Hiperinflasyon

* Inspiratuvar kapasitenin (IC) total akciger
kapasitesine (TLC) orani

e |C/ TLC oraninin % 25’ in altina inmesi
mortalitede belirgin artisa neden olur




Inspirato
Mortality
Pulmonary Disease

ry-to-Total Lung Capacity Ratio Predicts
in Patients with Chronic Obstructive

Ciro Casanova, Claudia Cote, Juan P. de Torres, Armando Aguirre-Jaime, Jose M. Marin, Victor Pinto-Plata,

and Bartolome R. Celli

Any Causes Cumulative Survival

1"
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ICTLG = 25%
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Maonths

Respiratory Failure Cumulative Survival

i
ICTLE = 25%
.
£ 9
Ky ICITLC = 25%
3 .1 P=0.001
a.n
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1] 10 0 ia i 50 6l
Manths

Casanova C, et al. Inspiratory-to-total lung capacity ratio predicts mortality in patients with chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 2005 ;

15;171:591-7




KOAH’ta hava hapsi

Normal Hafif/Orta Siddetli
inspirasyon KOAH KOAH

Kiiciik e >
havayollari }:2
¥

Alveoler tutamaklar Elastikiyet kaybi Alveoler tutamaklarin kaybi

Ekspirasyon N
~
}I kapanma
1 O
’

0 Dispne Hava hapsi
J Sagllk‘ P | Havaihap
durumu J/ Egzersiz kapasitesi hiperinflasyon

Peter J. Barnes



inspirasyon kapasitesindeki artis, hastalarin solunum voliimlerini daha rahat arttirabilmelerine ve egzersiz
kapasitelerinin artmasina olanak vermektedir

Egzersiz kapasitesi FEV1 diizeyiyle degil, inspirasyon kapasitesiyle iliskilidir

I Tiotropium [ Placebo
600 -
e -
400 -
C '
TIC 200
| i . -
é 1
R r 2004
I J
LV FRC/EELY 400+
—— _
i
R ik
i FRC/EELY -800- FEV, ALC c FRC S\C
! Celli B ve ark.
Normal KOM Chest 2003; 124: 1743




UZUN ETKILILER

Tiotropium* Salmeterol**
FEV, (L) +0.22 +0.21
FVC (L) +0.43 +0.54
RV (L) -0.56 -0.23
TLC (L) -0.19 -0.11
RV/TLC (%) -6.0 2.6

*Mean treatment difference versus placebo at peak after 42 days of treatment
**Mean treatment difference versus placebo

Man WD, et al. Thorax. 2004;59:471-476.
O’Donnell DE, et al. Eur Resp J. 2004,;23:832-840.



Uzun Etkili Bronkodilatorlerin Etkisi

—

Hava hapsini azaltir

Egzersiz / Nefes
<

> darligin

toleransini

artirir azaltir

Sagliga bagl yasam kalitesini 1yilestirir



Bronkodilatasyon

B,-agonist

g’

10000000 seeenesse: Ot
U O | ||
Cholinergic nerve L] @ | I |
) . JOUNUNITROIOY eeeee. |n
L/'AMZ - f \
- e '
i o V) CAMP ATP
Antimuscarinic 3 1 f‘\
PO

PKA PK
(active) (Inactive)

Smooth muscle

v v

Relaxation Relaxation

Nardini et al. Multidisciplinary Respiratory Medicine 2014, 9:50
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Uzun etkili antikolinerjik

* FEV 1

* Hiperinflasyon

* Dispne

* Egzersiz Kapasitesi

* Yasam Kalitesi
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MORTALITE

* Tedavide

e ]1.glinden tedavi aldigl son gin
e Vital durum

e 4yil (1440 giin)

e 4yil+ 30 gunizlem (1470 gun)

On-treatment Vital status

A 4

Screening
Protocol Defined Treatment Period

»

Day 1 Discontinuation Day 1440 Day 1470
Randomization End of End of
treatment follow up
period




Tiim nedenlerden 6liim olasihigi [%0]

Tum Nedenlerden Olim Olasiligi
Tedavi Sirasinda + Vital Durum — 1440. Gun

20
15 -
10 -
Risk orani = 0.87
%95 GA: (0.76, 0.99)
5 P = 0.034 (log-sira testi)
Tiotropium
+ 4+« 0+ ++ Kontrol
O ]
| | [ [ [ [ [ |
0] 6 12 18 24 30 36 42 48



Kardiyovaskuler Olaylar

Plasebo Tiotropium | Risk Orani* (%95 GA)

Bilesik sonlanim 246 | 2.89 | 208 | 2.25 |0.78 (0.65, 0.94)
noktasi

Olumcil bilesik 124 | 1.42 | 98 | 1.04 IO.73(0.56,0.95)|

sonlanim noktasi

Lrisk oranina kars! plasebo; 2 risk altindaki 100 kisi yili basina tiotropium ya da

plasebo
*SOC kardiyak (6lumcui), SOC vaskuler (6limcdal), Ml (6lumcil+6limcil-olmayan), inme (6limcual+6limcil-olmayan), ani 6lim,

ani kardiyak 6lim






Bronkodilator ve bronkodilator
kombinasyonlari plasebodan yani
tedavi edememekten daha iyi..........



Comparative efficacy of combination
bronchodilator therapies in COPD:
a network meta-analysis

A Search on April 14—18, 2014 (n=4,720) B Search on April 16, 2014 (n=3_006)
clinicaltrials_gow (Nn=949), HTA (n=13), WHO EMBASE (n=881). MEDLINE (n=610),
ICTRP (n=2,922), current controlled trnial (n=87), CDSR (n=21), CENTRAL (n=1,415),
EU-CTR (n=307), PharmMNet Bund (n=320)_ DARE (n=62), HTA (n=17)

PROSPEROC (n=122)

- !

Trial screening Title/abstract screening
n=4,720 n=3,006

Mot relevant n=2 697
Study design out of scope (N=839)

Mot relevant n=4,561

Study design out of scope (n=1,813) Po, - _
- e pulation out of scope (N=64)
Population out of scope (n 504) Intervention out of scope (N=118)
Intervention out of scope (N=845) »| Comparison ocut of scope (n=65)
Comparator out qf scope | _78) Cutcomes out of scope (n=1)
Du“:-omes noi,Of interest (n=1) Conference abstract <2009 (n=290)
Duplicates (n=1.303) Duplicates (n=1,195)
Language (Nn=25)

h 4

b i

. . . - Full-text screenin
159 registries included for 138 trials =309 9
clinicaltrials.gov (n=102), WHO ICTRP (n=5),
current controlled trials (n=1), EU-CTR (n=51)
Not relevant n=295
Mot relevant n=100 Study design out of scope (Nn=57)
] Intervention out of scope (N=100) Populanqn out of scope (H:D_}
Intervention out of scope (N=135)
Comparison out of scope (n=18)
b 7l Outcomes out of scope (N=75)
59 registries included for 44 trials Duplicates (n=4)
clinicaltnals.gov (n=30), current controlled > Language (n=2)
- = . N tri b =4
trials (n=1). EU-CTR (n=28) onrstrievable (n=4)

CSRs from GSK n=4 |—-
5

Included in NMA: 77 citations (26 trials)
Full-text articles, n=20

Conference abstracts, n=32

Trial registries, n=21

CSRs, n=4

Huisman E.L. et. al. International Journal of COPD 2015:10 1863-1881



Comparative efficacy of combination
bronchodilator therapies in COPD:
a networlk meta-analysis

Huisman et al Dove
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Figure 2 Overall network of studies in the NMA analysis of UMEC/VI versus LABA/LAMA combination therapies evaluated at 24 weeks for (A) trough FEV , (B) SGRQ

total score, (C) TDI focal score, and (D) rescue medication use.

Huisman E.L. et. al. International Journal of COPD 2015:10 1863-1881



A Mean trough FEV, at 24 weeks (mL) - UMEC 99 ug/V1 22 ig vs comparators
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B Mean SGRQ total score at 24 weeks - UMEC 95 pg/VI 22 g vs comparators
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C Mean TDI focal score at 24 weeks - UMEC 55 g/VI 22 g vs comparators
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Dogru Tani Orani

% 65 % 49

Chapman, et al. Chest 2001.



Ne kadar?

Ekspiratuar Akim Kisitlanmasi
Alevlenmeler

Hava Hapsi
Hiperinflasyon

Nefes darhgi

Kondisyon kaybi inaktivite

Egzersiz kapasitesinde diisme

Progres: Akciger fonksiyonlarinda
kotilesme

HRQL = Saglikla iliskili Yasam Kalitesinde Bozulma Ferro T. Clinical Pulmonary Medicine 2005; Decramer M. Eur Respir Rev 2006



Yerin seni cektigi kadar agirsin

Kanatlarin cirpindigr kadar hafif

Kalbinin attigi kadar canlisin

Gozlerinin uzagi gordigu kadar genc...
Sevdiklerin kadar iyisin

Sevdigin kadar sevileceksin.

Glinesin dogusundadir doganin sana verdigi
deger

Ve karsindakine deger verdigin kadar insansin
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