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KOAH’da Glincel Farmakoterapinin Odagi

Semptom ve Alevilenme Kontrolii
Kronik semptomlarin hafifletilmesi ve alevlenmelerin 6nlenmesi

FEV, Azalmasi

FEV.'deki yillik diisus, hastaligin dogal seyrini izlemek i¢in
kullanilan sonlanim noktasi

Farmakoterapinin FEV; Uzerindeki Etkisi
FEV, diisus hizinda belirgin bir yavaslama henliz yok




Farmakoterapinin FEV, Azalma Hizina Etkisi
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capacity of 0.7 or less; FEV1 which showed no response (<15% change) to 1 mg inhaled terbutaline or
prednisolone 37.5 mg orally once daily for 10 days. 290 patients were randomly assigned budesonide,
800 microg plus 400 microg daily for 6 months followed by 400 microg twice daily for 30 months, or
placebo for 36 months. The mean age of the participants was 59 years and the mean FEV1 237 L or
86% of predicted. The main outcome measure was rate of FEW1 decline. Analyses were by intention to
treat.

Findings: The crude rates of FEW1 decline were slightly smaller than expected (placebo group 41.8 mL
per year, budesonide group 45.1 mL per year). The estimated rates of decline from the regression
model did not differ significantly (49.1 mL vs 46.0 mL per year; difference 3.1 mL per year [95% ClI
-12.8 to 19.0]; p=0.7). Before the study, the minimum relevant difference was defined as 20 mL per
year; this difference was outside the 95% CI. No effect of inhaled budesonide was seen on respiratory
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FEV, azalma hizi
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Active, n=145
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Figure 2. Effect of all active therapies on the rate of decline in FEV,. The center of the diamond indicates the point estimate and the width is the 95% CI.
BRONCUS = Bronchitis Randomized on NAC Cost-Utility Study; Cl = confidence interval, COPD = chronic obstructive pulmonary disease;

ISOLDE = Inhaled Steroids in Obstructive Lung Disease in Europe; LHS = Lung Health Study; LHS2 =Lung Health Study 2; SUMMIT = Study to
Understand Mortality and Morbidity; TORCH = Toward a Revolution in COPD Health; UPLIFT = Understanding Potential Long-Term Impacts on Function

with Tiotropium.




Table 2. Impact of Therapy on FEV;, in the Studies Included in This Systematic Review
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KOAH’ta idame Tedaviler

Short-acting (SABA)
Fenoterol
Levalbuterol
Salbutamol (albuterol)
Terbutaline
Long-acting (LABA)
Arformoterol
Formoterol
Indacaterol
Olodaterol
Salmeterol
Anticholinergics
Short-acting (SAMA)
Ipratropium bromide
Oxitropium bromide
Long-acting (LAMA)
Aclidinium bromide
Glycopyrronium bromide
Tiotropium
Umeclidinium
Revefenacin

Fenoterol/ipratropium
Salbutamol/ipratropium
g-Acting
Formoterol/aclidinium
Formoterol/glycopyrronium
Indacaterol/glycopyrronium
Vilanterol/umeclidinium
Olodaterol/tiotropium
Methylxanthines
Aminophylline
Theophylline (SR)

Formoterol/budesonide
Formoterol/mometasone
Salmeterol/fluticasone propionate
Vilanterol/fluticasone furoate

Fluticasone/umeclidinium/vilanterol
Beclometasone/formoterol/glycopyrronium
Budesonide/formoterol/gl
Phosphodiesterase-3 and/or -4 Inhibitors
Roflumilast

Ensifentrine

Mucolytic Agents

Erdosteine

Carbocysteinet

Biologics
Dupilumab
Mepolizumab

Iinhaler Type Nebulizer

Oral/injectable Delivery

tablet, solution

Duration of Action

variable

syrup, tablet

_wvariable

variable

tablet

variable

12 hours

DPI

12 hours

DPI
smi

24 hours
24 hours

MDI, DPI

MDI

12 hours

6-8 hours

MDI

DPI1

7-9 hours

12 hours

DPI1

variable

DPI, SMI, MDI
DPI

24 hours
24 hours

24 hours

6-8 hours
variable

12 hours
12 hours

12-24 hours

solution, injectable

24 hours
24 hours

variable

tablet, capsule, elixir, solution,
injectable

variable

12 hours

___capsule, suspension
capsule, packet, solution,
Syrup
solution, tablet

_injectable
_injectable

_12 hours
6-8 hours

2-6 hours

*This list is not exhaustive. Not all formulations are available in all countries. In some countries other formulations and dosages may be available. TDosing regimens are under
discussion. MDI = metered dose inhaler; DPI = dry powder inhaler; SMI = soft mist inhaler. Note that glycopyrrolate & glycopyrronium are the same compound




Stabil KOAH’ta Bronkodilatorler

Inhaled bronchodilators in COPD are central to symptom management and commaonly given on a
regular basis to prevent or reduce symptoms (Evidence A)

Inhaled bronchodilators are recommendead over oral bronchodilators (Evidence A)

Regular and as-needed use of SABA or SAMA improves FEV1 and symptoms (Evidence A)

Combinations of SABA and SAMA are superior compared to either medication alone in improving
FEW1 and symptoms (Evidence A)

LABAs and LAMAS are preferred over short-acting agents except for patients with anly occasional
dyspnea (Evidence A), and for immediate relief of symptoms in patients already on long-acting
bronchodilators for maintenance therapy

LaBAs and LAaMAsS significantly improwe lung function, dyspnea, health status, and reduce
exacerbation rates (Evidence A)

LAMAS have a greater effect on exacerbation reduction compared with LABAS (Evidence A) and
decrease hospitalizations (Evidence B)

When initiating treatment with long acting bronchodilators the preferred choice is'@ combination
of a LABA and a LAMA. In patients with persistent dyspneéa on a single long-acting bronchodilator
treatment should be escalated to two (Evidence A).

Combination treatment with a LABA and a LAMBincreases FEVL and reduces symptoms com pared
to monotherapy (Evidence A)

Combination treatment with a LABA+LAMA reduces exacerbations compared to monotherapy
(Evidence B)

Combinations can be given as single inhaler or multiple inhaler treatment. Single inhaler therapy
may be more convenient and effectivethanmultiple inhalers

Ensifentrine significantly improwes lung function [Evidence A), dyspnea (Evidence A) and health
status (Ewvidence B)

Theophyllineg'exerts a small bronchodilator effect in stable COPD (Evidence A) and that is associated
with modest symptomatic benefits (Evidence B)

Hava yolu diiz kas tonusunu degistirir
FEV, ve semptomlari iyilestirir




B-agonistler
Kisa Etkili B,-agonistler (SABA)
Uzun Etkili B2-agonistler(LABA)




KOAH’ta idame Tedaviler

Generic Drug Name inhaler ?ype Nebulizer Oral/injectable Delivery Duration of Action
BETA:-Agonists

Short-acting (SABA)

Fenoterol MDI | v tablet, solution | variable
Levalbuterol MDI | v | variable
Salbutamol (albuterol) MDI, DPI | ~ syrup, tablet | variable
Terbutaline DPI | tablet | variable
Long-acting (LABA)

Arformoterol | v | 12 hours
Formoterol DPI! | v 12 hours
Indacaterol DPI | 24 hours
Olodaterol __smi \ 24 hours

Salmeterol MDI DPI 12 hours
Anticholinergics

Short-acting (SAMA)

Ipratropium bromide MDI ~ | 6-8 hours
Oxitropium bromide MDI | v | | 7-9 hours
Long-acting (LAMA) A

Aclidinium bromide DPI | 12 hours
Glycopyrronium bromide DPI v solution | variable
Tiotropium DP1, SMI, MD1_| | 24 hours
Umeclidinium DPI | | 24 hours
Revefenacin | ~ | 24 hours

Fenoterol/ipratropium smi | ~ \ 6-8 hours

variable

4
9
q

Salbutamol/ipratropium SMI,

Formoterol/aclidinium B _DPIL A = | .~ | 12 hours _
Formoterol/glycopyrronium MDI1 | 12 hours
Indacaterol/glycopyrronium DPI 12-24 hours
Vilanterol/umeclidinium 24 hours
Olodaterol/notro um 24 hours
Aminophylline solution, injectable variable
Theophylline (SR) | tablet, capsule, elixir, solution, variable

injectable

ation of Long-Acting Beta.-Agonist Pius Corticosteroid in One Device (LABA+ICS)

Formoterol/beclometasone - | 12 hours
Formoterol/budesonide N | 12 hours
Formoterol/mometasone 12 hours

|
Salmeterol/fluticasone propionate MDI 1 | | 5 12 hours

Vilanterol/fluticasone furoate | | 24 hours

Triple Combination in One Device (LABA+LAMA+ICS

Fluticasone/umeclidinium/vilanterol DPI | l | 24 hours

Beclometasone/formoterol/glycopyrronium MDI1, DPI | | | 12 hours
Budesonide/formoterol/glycopyrrolate MDI | | | 12 hours

Phosphodiesterase-3 and/or -4 Inhibitors

Roflumilast tablet 24 hours

Ensifentrine 12 hours

Mucolytic Agents
n

Erdosteine capsule, suspensio 12 hours

Carbocysteinet capsule, packet, solunon 6-8 hours
syrup |
N-acetyl teinet solution, tablet | 2-6 hours

Biologics
Dupilumab
Mepolizumab

_injectable
_injectable

2 weeks
4 weeks

*This list is not exhaustive. Not all formulations are available in all countries. In some countries other formulations and dosages may be available. TDosing regimens are under
Siscussion. MDI = metered dose inhaler: DPI = dry powder inhaler: SM1I = soft mist inhaler. Note that glycopyrrolate & glycopyrronium are the same compound.




Main results

Thirteen studies were included in this review. All studies used a crossover design and were of high quality. Spirometry performed
at the end of the study period and after the administration of treatment (post-bronchodilator) showed a slight but significant
increase in FEV1 and FVC when compared to placebo (WMD 0.14 L; 95%(CI 0.04, 0.25 & WMD 0.30 L; 95%Cl 0.02, 0.58, respectively).
In addition, both morning and evening PEFR were significantly better during active treatment than during placebo (WMD 29.17
L/min; 95%Cl 0.25, 58.09 & WMD 36.75 L/min; 95%Cl 2.56, 70.94, respectively).

Asignificant improvement in daily breathlessness score was observed during treatment with beta-2 agonist when compared to
placebo (SMD 1.33;95%Cl 1.0, 1.65).

SABA
Etki suiresi 4—6 saat
FEV, /semptomlarda iyilesme saglar

Sestini P et al.Cochrane Database Syst Rev. 2002;(4):CD001495. doi: 10.1002/14651858.CD001495.






KOAH’ta idame Tedaviler

Generic Drug Name Iinhaler Type Nebulizer Oral/injectable Delivery Duration of Action

Short-act‘ng (sasaAa)

Fenoterol MD1 | ~ tablet, solution variable
Levalbuterol MD1 | v variable
Salbutamol (albuterol) _____MDIL, DPL i v | syrup, tablet | v able
Terbutaline DPI | tablet | wvariable
Long-acting (LABA)
Arformoterol | ~ 12 hours
Formoterol DPI1 | v 12 hours
Indacaterol DPI | | | 24 hours
Olodaterol smil | | 24 hours
a2l o - ALY P ala
Anticholinergics
Short-acting (SAMA) .
Ipratropium bromide MDI s 6-8 hours
Oxitropium bromide MDI | ~ | 7-9 hours
Long-acting (LAMA) AP
Aclidinium bromide DPI \ ‘ | 12 hours
Glycopyrronium bromide DPI | v | solution | variable
Tiotropium DPI, SMI, MDI_| } | 24 hours
Umeclidinium ~ _DPi | l : - -_ | 24 hours
Revefenacin | v | 24 hour:
Combination Short-Acting Betax-Agonist Plus Anticholinergic in One Device (SABA+SAMA
Fenoterol/ipratropium smi \ ~ | 6-8 hours
Salbutamol/ipratropium SMiII, MDI | ~ | variable

Formoterol/acl um 12 hours
Formoterol/glycopyrronium . g 12 hours
Indacaterol/glycopyrronium

|
| | 12-24 hours
|
|

Vilanterol/umeclidinium DPI 24 hours
lodaterol/notro ium 24 hours
Aminophylline | solution, injectable variable
Theophylline (SR) | | tablet, capsule, elixir, solution, | variable
ectable
Combination of Long-Act g i S oid in One Dev-ce {(LABA+ICS)
Formoterol/beclometasone S MDIL DPI | 12 hours
Formoterol/budesonide _._™MDL DPI | | 12 hours
Formoterol/mometasone MD1 | 12 hours
Salmeterol/fluticasone propionate MDI, DPI | | 12 hours
V-lanlerol/ﬂuncasone furoate DPI 24 hours
Fluticasone/umeclidinium/vilanterol DPI 1 24 hours
Beclometasone/formoterol/glycopyrronium MDI1, DPI | | | 12 hours
Budesonide/formoterol/glycopyrrolate MDI | | | 12 hours
Phosphodiesterase-3 and/or -4 Inhibitors
Roflumilast | | tablet | 24 hours
Ens-fentnne 12 hours
Erdosteine 2 | capsule, suspension | . 12 hours
Carbocysteinet i capsule, packet, solunon | 6-8 hours
| syrup
N -acetylcysteinet solution, tablet 2-6 hours
Dupilumab _injectable 2 weeks

Mepolizumab injectable 1 4 weeks.

*This list is not exhaustive. Not all formulations are available in all countries. In some countries other formulations and dosages may be availlable. *Dosing regimens are under
discussion. MDI = metered dose inhaler; DP1 = dry powder inhaler; SMI = soft mist inhaler. Note that glycopyrrolate & glycopyrronium are the same compound




SAMA-ipratropium
e FEV1'de

* Oral steroid gereksiniminde SABA’ya gore daha anlamli
farkhhlik saglar

Appleton S, et al.lpratropium bromide versus long-acting beta-2 agonists for stable chronic obstructive pulmonary disease. Cochrane
Database Syst Rev. 2006 Jul 19;2006(3):CD006101. doi: 10.1002/14651858.CD006101



LAMA
Tiotropium, aklidinyum, glikoppironyum bromir
(glikoppirolat), umeklidinyum, revefenacin

Doz Sikhgi

Glinde 1 kez
Tiotropium, umeklidinyum, revefenacin

Glinde 2 kez
Bazi aklidinyum ve glikoppirrolat formlari

Her iki kullanim sekli
Glikopirrolat (lilkeye gore degisen onaylarla)

Melani AS. Long-acting muscarinic antagonists. Expert Rev Clin Pharmacol. 2015;8(4):479-501. doi: 10.1586/17512433.2015.1058154.




Stabil KOAH’ta Bronkodilatorler

Inhaled bronchodilators in COPD are central to symptom management and commonly given on a
regular basis to prevent or reduce symptoms (Evidence A)

Inhaled bronchodilators are recommended owver oral bronchodilators (Evidence A)
Regular and as-needed use of SABA or SAMA improves FEV1 and symptoms (Evidencoe A)

Combinations of SABA and SAMA are superior compared to either medication alone in improving
FEV1 and symptoms (Evidence A)

LABAs and LAMAS are preferred owver short-acting agents except for patients with only occasional
dyspnea (Evidence A), and for immediate relief of symptoms in patients already on long-acting
bronchodilators for maintenance therapy

LAaBAs and LAMAS significantly improve lung function, dyspnea, health status, and reduce
exacerbation rates (Evidence A)

LAMAS have a greater effect on exacerbation reduction comparedwith LABAS (Evidence A) and
decrease hospitalizations (Evidence B)

When initiating treatment with long acting bronchodilators the preferred choice is'a combination
of a LABA and a LAMA. In patients with persistent dyspnea on a single long-acting bronchodilator
treatment should be escalated 1o two (Evidence A).

Combination treatment with a LABA and a LAMBincreases FEVL and reduces symptoms compared
to monotherapy (Evidence A)

Combination treatment with a LABA+LAMA reduces exacerbations compared to monotherapy
[Evidence B)

Combinations can be given as single inhaler or multiple inhaler treatment. Single inhaler therapy
may be more convenient and effective thammultiple inhalers

Ensifentrine significantly improwves lung function (Evidence A), dyspnea (Evidence A) and health
status (Evidence B)

Theophylline exerts a small bronchodilator effect in stable COPD (Evidence A) and that is associated
with modest symptomatic benefits [Evidence B)

Tiotropium LABA tedavisine kiyasla alevlenme oranlarini daha belirgin azalttir




Yan Etki/Glivenlilik Profili

Zayif sistemik emilim

e Atropine benzer sistemik yan etkilerin ortaya ¢cikma olasiligi
diistik

Genis doz araliklarinda kullanim
* Yiiksek glivenlilik profili

Melani AS. Expert Rev Clin Pharmacol. 2015;8(4):479-501. doi: 10.1586/17512433.2015.1058154
Tashkin DP. Curr Opin Pulm Med. 2010 Mar;16(2):97-105. doi: 10.1097/MCP.0b013e328335df1le.



Table 3—Serious, Including Fatal, Selected Adverse Events From Pooled Placebo-Controlled Trials®
Tiotropium Placebo 5% C1
Selected Events Mo, Person-Years Ratet Mo Person-Y ears Ratet RR Lionwrer Upper
Total treated 1, 435 2172 3354 1672 ™A MNA MNA MNA
Fatal adverse events
fotal deaths 12 21658 1.5 5 1,665 i 0,510 1.16
Fatal cardiovascular events 11 2171 051 16 1.671 (RT3 026 1,26
Carmliac armest 1 2171 0mils T 1,671 042 o) 014 1.76
Ml voreard il G faretion 1 2 171 i 1.4 1 1 55 [T s [l a7 13
— —
Calisma Popiilasyonu
i ' h
.
Tiotropium: 4.435 hasta
.
Plasebo: 3.384 hasta
* Agiz kurulug k
Agiz kurulugu en si
e
- Ui iyon riski belirgi
riner retansiyon riski belirgin artmis
iger ad laylar hafif duzeyd
Diger advers olaylar hafif-orta duzeyde
L § II-I L A Y LS ol » s Lal L e 2 or | B ey AR ELY ! N PO ey =
Renal and urinany disonders -
Frostatic disorder [5] 2,169 0.25 1 1672 0.06 5 0.549 15,33
Renal fail ure 5 2,170 0.23 2 1.671 0,12 2 0,45 11. a5
Urinarn: retemntion 3 2171 .14 1 1672 006 2. 025 26,55
. . = - N N _
Respiratory infections
Bronchitis infections 12 21685 T 1,670 042 1.61 064 1. 10
Prewurmaomia S0 2. 160 (575 1655 395 0 041 0,57
Respiratory thoracie and mediastinal
discrders
Asthma 3 2,171 0.1 1 1.672 006 2.52 0.23 2T.22
COPD exacerbation 152 2,138 T.11 165 1633 10,10 0.658 0.54 0. 55
|1l.-\'|1||4 i 21 2 167 0naT 15 1.66T 0.a6 0. 76 038 1. 52
Respirat ory failure 13 2167 .60 21 1. 66T 1.26 0.57 029 1.13
FDdata are presents d for baro or more selected events in patients receiving tobmopionm,. NA = not ;||1|1|iq-;||||4 .
tAll rates are per 1D person-years.

Kesten S, Jara M, Wentworth C, Lanes S. Chest. 2006 Dec;130(6):1695-703. doi: 10.1378/chest.130.6.1695.



> N EnglJ Med. 2010 Sep 16;363(12):1097-9. doi: 10.1056/NEJMp1008502. Epub 2010 Sep 8.

The safety of tiotropium--the FDA's conclusions

Theresa M Michele !, Simone Pinheiro, Solomon lyasu

Safety Data from Pooled Analysis of Tiotropium Trials and UPLIFT.*

29 Pooled Trials UPLIFT

Attribute (N=13,544) (N=5992)
Study duration 1-12 mo 48 mo
Patient-years (placebo group) 3065 8499
Patient-years (tiotropium group) 4571 9222
Relative risk (95% Cl)

Stroke 1.37 (0.73-15.86) 0.95 (0.70-1.29)

Myocardial infarction 0.71 (0.51-0.99)

Death from cardiovascular causest 0.97 (0.54-1.75) 0.73 (0.56-0.95)

Death from any cause 0.85 (0. 74-0.98) 98)

UPLIFT calismasi
Tiotropium kardiyovaskiiler risk lizerinde artirici bir etkisi yok

cardiac death, or sudden cardiac death.






KOAH’ta idame Tedaviler

Generic Drug Name inhaler Type

Figure A3.1

Nebulizer Oral/injectable Delivery Duration of Action

BETA:-Agonists

Short-acting (SABA)

Fenoterol _ MDI i - tablet, solution 1 _variable
Levalbuterol MDI1 | v | variable
Salbutamol (albuterol) MDI, DPI | e syrup, tablet | wvariable
Terbutaline DPI | tablet | variable
Long-acting (LABA)

Arformoterol | o | 12 hours
Formoterol DP! v | 12 hours
Indacaterol DPI | 24 hours
Olodaterol smi | 24 hours
Salmeterol MDI, DPI | | 12 hours
Short-acting (SAMA) -

Ipratropium bromide - MDI | e | | B 6-8 hours =
Oxitropium bromide MDI | v | | 7-9 hours
Long-acting (LAMA) AV

Aclidinium bromide DPI | 12 hours
Glycopyrronium bromide DPI o solution | variable
Tiotropium DPI, SMI, MDI_| | 24 hours
Umeclidinium DPI | | 24 hours
Revefenacin | v | 24 hours

gic in

One Device (SABA+SAMA

Fenoterol/ipratropium st | 6-8 hours
Salbutamol/ipratropium SMI, MDI | ~ | | variable
Formoterol/aclidinium _DPL B SN | 12 hours
Formoterol/glycopyrronium = MDi (S > - L 12 hours ’
Indacaterol/glycopyrronium DPI 12-24 hours
Vilanterol/umeclidinium DPi 24 hours
S— o maieis

Aminophylline

solution, injectable variable

Theophylline (SR)

tablet, capsule, elixir, solution, variable

injectable
e (LABA+ICS)

Formoterol/beclometasone MDIL.DPI | | 12 hours
Formoterol/budesonide MDI1, DPI | 12 hours
Formoterol/mometasone MD1 | 12 hours
Salmeterol/fluticasone propionate MDI, DPI | | 12 hours
Vilanterol/fluticasone furoate DPI | | | 24 hours
Triple Combination in One Device (LABA+LAMA+ICS

Fluticasone/umeclidinium/vilanterol DPI | | | 24 hours
Beclometasone/formoterol/glycopyrronium MDI1, DPI | | | 12 hours
Budesonide/formoterol/glycopyrrolate MDI | | 12 hours
Roflumilast | | tablet ‘ 24 hours
Ensifentrine | ~ | | 12 hours
Erdosteine | capsule, suspension | 12 hours
Carbocysteinet capsule, packet, solution, 6-8 hours

N-acetyl teinet

Syrup 1

solution, tablet | 2-6 hours

ﬁ | - |

2 weeks

Biologics
Dupilumab
Mepolizumab

injectable

1

*This list is not exhaustive. Not all formulations are available in all countries. In some countries other formulations and dosages may be available. *Dosing regimens are under

discussion. MDI = metered dose inhaler; DPI = dry powder inhaler; SMI =

soft mist inhaler. Note that glycopyrrolate & glycopyrronium are the same compound




Stabil KOAH’ta Bronkodilatorler

Inhaled bronchodilators in COPD are central to symptom management and commonly given on a
regular basis to prevent or reduce symptoms (Evidence A)

Inhaled bronchodilators are recommeanded owver aral bronchodilators (Evidence A)
Regular and as-needed use of SABA or SAMA improwves FEV1 and symptoms (Evidence A)

Combinations of SABA and SAMA are superior compared to either medication alone in improving
FEV1 and symptoms (Evidence A)

LABAs and LAMAS are preferred over short-acting agents except for patients with only occcasional
dyspnea (Evidence A), and for immediate relief of symptoms in patients already on long-acting
bronchodilators for maintenance therapy

LABAs and LAMAS significantly improve lung function, dyspnea, health status, and reduce
exacerbation rates (Evidence A)

LAMAS have a greater effect on exacerbation reduction compared with LABAS (Evidence A) and
decrease hospitalizations (Evidence B)

When initiating treatment with long acting bronchodilators the preferred choice is' @ combination
of a LABA and a LAMA. In patients with persistent dyspnea on a single long-acting bronchodilator
treatment should be escalated to two (Evidence A).

Combination treatment with a LABA and a LAMBIincreases FEVL and reduces symptoms compared
o monotherapy (Ewidence A)

Combinatdon treatment with a LABA+LAMA reduces exacerbations compared to monotherapy
[Evidence B)

Combinations can be given as single inhaler or multiple inhaler treatment. Single inhaler therapy
may be more comvenient and effective thammultiple inhalers

Ensifentrine significantly improwes lung function (Evidence A), dyspnea (Evidence A) and health
status (Evidence B)

Theophylline exerts a small bronchodilator effect in stable COPD (Evidence A) and that is associated

with modest symptomatic benefits [Evidence B)

Teofilin Stabil KOAH’ta hafif diizeyde bronkodilator etki




Ciddi yan etkiler
e Atrial ve ventrikiiler aritmiler
e Grand mal konviilsiyon

Daha Sik Goriilen Yan Etkiler
* Bas agrisi

* Uykusuzluk

e Bulant

e Mide yanmasi

Bu yan etkiler terapotik serum diizeylerinde bile ortaya ¢ikabilir!!!

Ram FS, et al.Cochrane Database Syst Rev. 2002;2002(4):CD003902. doi: 10.1002/14651858.CD003902. PMID: 12519617









KOAH’ta idame Tedaviler

Figure A3.1

Generic Drug Name Iinhaler Type

BETA-Agonists

Nebulizer

Oral/injectable Delivery

Duration of Action

Short-acting (SABA)

Fenoterol - _MDi - el tablet, solution _variable
Levalbuterol MDI1 v variable
Salbutamol (albuterol) MDI, DPI1 v syrup, tablet variable
Terbutaline DPI tablet variable
Long-acting (LABA)

Arformoterol v 12 hours
Formoterol DPI v 12 hours
Indacaterol DPI 24 hours
Olodaterol smi 24 hours
Salmeterol MDI, DPI | | 12 hours
Short-acting (SAMA) .

Ipratropium bromide = _MDI g SV 1 ny . 6-8 hours =
Oxitropium bromide MDI | v | 7-9 hours
Long-acting (LAMA) AV

Aclidinium bromide DPI 12 hours
Glycopyrronium bromide DPI v solution variable
Tiotropium DPI1, SMI, MDI 24 hours

Fenoterol/ipratropium
Salbutamol/ipratropium

Formoterol/aclidinium
Formoterol/glycopyrronium
Indacaterol/glycopyrronium

c in One Device (SABA+SAMA

12 hours
2 hours

12-24 hours

Vilanterol/umeclidinium
Olodaterol/tiotropium
Methylxanthines

24 hours
24 hours

Theophylline (SR)

ation of Long-Acting Beta onist Pius Corticoster

tablet, capsule, elixir, solution,

injectable
e (LABA+ICS)

variable

Formoterol/beclometasone S MDIL.DPI 12 hours
Formoterol/budesonide MDI, DPI 12 hours
Formoterol/mometasone MD1 12 hours
Salmeterol/fluticasone propionate MDI, DPI | 12 hours
Vilanterol/fluticasone furoate DPI | 24 hours
Triple Combination in One Device (LABA+LAMA+ICS

Fluticasone/umeclidinium/vilanterol DPI 24 hours_
Beclometasone/formoterol/glycopyrronium MDI1, DPI 12 hours
Budesonide/formoterol/gl rrolate MDI 12 hours

Phosphodiesterase-3 and/or -4 Inhibitors
Roflumilast

tablet

24 hours

Ensifentrine
Mucolytic Agents

|
|
i

12 hours

Erdosteine

Carbocysteinet

| | capsule, suspension 12 hours
capsule, packet, solution, 6-8 hours

| | syrup

| - | solution, tablet 2-6 hours

Biologics
Dupilumab

injectable

2 weeks

Mepolizumab

4 weeks

*This list is not exhaustive. Not all formulations are available in all countries. In some countries other formulations and dosages may be availlable. *Dosing regimens are under
discussion. MDI = metered dose inhaler; DPI = dry powder inhaler; SMI = soft mist inhaler. Note that glycopyrrolate & glycopyrronium are the same compound



Stabil KOAH’ta Bronkodilatorler

Inhaled bronchodilators in COPD are central to symptom management and commonly given on a
regular basis to prevent or reduce symptoms (Evidence A)

Inhaled bronchodilators are recommended owver oral bronchodilators (Evidence A)
Regular and as-needed use of SABA or SAMA improves FEV1 and symptoms (Evidence A)

ampinations o an are supernor compared 1o either mediicanon alone in Improving
FEV1 and symptoms (Evidence A)

LABAs and LAMAS are preferred over short-acting agents except for patients with only cccasional
dyspnea (Evidence A), and for immediate relief of symptoms in patients already on long-acting
bronchodilators for maintenance therapy

LABAs and LAMAS significantly improve lung function, dyspnea, health status, and reduce
exacerbation rates (Evidence A)

LAMAS have a greater effect on exacerbation reduction comparedwith LABAS ([Evidence A) and
decrease hospitalizations (Evidence B)

When initiating treatment with long acting bronchodilatars the preferred choice is'a combination
of a LABA and a LAMA. In patients with persistent dyspnea on a single long-acting bronchodilator
treatment should be escalated 1o two (Evidence A).

Combination treatment with a LABA and a LAMBincreases FEVL and reduces symptoms compared
to monotherapy (Evidence A)

Combination treatment with a LABA+LAMA reduces exacerbations compared to monotherapy
[Evidence B)

Combinations can be given as single inhaler or multiple inhaler treatment. Single inhaler therapy
may be more convenient and effective thammultiple inhalers

Ensifentrine significantly improwves lung function (Evidence A), dyspnea (Evidence A) and health
status (Evidence B)

Theophylling exerts a small bronchodilator effect in stable COPD (Evidence A) and that is associated
with modest symptomatic benefits (Evidence B)
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SABA /SAMA ve LABA/LAMA
FEV,; ve semptom lizerinde her ilacin tek basina kullanimina gore daha etkili!!!

Gross et al. Dey Combination Solution Study Group. Respiration. 1998;65(5):354-62. doi: 10.1159/000029295.
Tashkin,et al. COPD. 2009 Feb;6(1):17-25. doi: 10.1080/15412550902724073..



Stabil KOAH’ta Bronkodilatorler

Inhaled bronchodilators in COPD are central to symptom management and commonly given on a
regular basis to prevent or reduce symptoms (Evidence A)

Inhaled bronchodilators are recommended over oral bronchodilators (Evidence A)
Regular and as-needed use of SABA or SAMA improves FEV1 and symptoms (Evidence A)

Combinations of SABA and SAMA are superior compared to either medication alone in improving
FEWV1 and symptoms (Evidence A)

LABAs and LAMAs are preferred over short-acting agents except for patients with only occasional
dyspnea (Evidence A}, and for immediate relief of symptoms in patients already on long-acting
bronchodilators for maintenance therapy

LABAs and LAMAS significantly improwve lung function, dyspnea, health status, and reduce
exacerbation rates (Evidence A)

LAMAS hawve a greater effect on exacerbation reduction comparedwith LABAS [Evidence A) and
decrease hospitalizations (Evidence B)

When initiating treatment with long acting bronchodilatars the preferred choice is'a combination
of a LABA and a LAMA. In patients with persistent dyspnea on a single long-acting bronchodilator
treatment should be escalated 1o two (Evidence A).

Combination treatment with a LABA and a LAMBIincreases FEVL and reduces symptoms com pared
to monotherapy (Evidence A)

Combination treatment with a LABA+LAMA reduces ekacerbations compared to monotherapy
[Evidence B)

Combinations can be given as single inhaler or multiple inhaler treatment. Single inhaler therapy
may be more convenient and effectivethammultiple inhalers

Ensifentrine significantly improwes lung function (Evidence A), dyspnea (Evidence A) and health
status (Evidence B)

Theophyllineexerts a small breamchodilator effect in stable COPD (Evidence A) and that is associated
with modest symptomatic benefits (Evidence B)

Fevl Artirir ,Dispneyi Azaltir ,Saglik Durumunu lyilestirir,Alevlenmeyi Azaltir







Anti-inflammatory Maintenance Therapy

Figure A3.3

Regular treatment with ICS increases the risk of pneumonia especially in those with severe disease
(Evidence A)

An ICS combined with a LABA is more effective than the individual components in improving lung
function and health status and reducing exacerbations in patients with exacerbations and moderate to
very severe COPD (Evidence A)

We do not encourage the use of a LABA+ICS combination in COPD. If there is an indication for an ICS the
combination LABA+LAMA+ICS has been shown to be superior to LABA+ICS and is therefore the preferred
choice

Iinhaled

= = Triple inhaled therapy of LABA+LAMA+ICS improves lung function, symptoms and health status, and
Corticosteroids

reduces exacerbations, compared to LABA+ICS, LABA+LAMA or LAMA monotherapy (Evidence A). Recent
data suggesta beneficial effect of triple inhaled therapy versus fixed-dose LABA+LAMA combinations on
mortality in symptomatic COPD patients with a history of frequent and/or severe exacerbations

If patients with COPD have features of asthma, treatment should always contain an ICS

Independent of ICS use, there is evidence that a blood eosinophil count < 29 increases the risk of
pneumonia (Evidence C)

Combinations can be given as single or multiple inhaler therapy. Single inhaler therapy may be more

Antiinflamatuvar tedavilerin etkinligini degerlendirmede sonlanim noktalari
* Alevlenme
* En az bir alevlenmesi olan hasta sayisi
* ilk alevlenmeye kadar gegen siire (time-to-first exacerbation)

Neden Bu Sonlanimlar?
* Kronik inflamasyonun klinik etkisi, en belirgin sekilde alevlenmelerde ortaya ¢ikar!
* Antiinflamatuvar ilag etkinligi, alevlenme yiikiindeki azalma uizerinden degerlendirilir!

Dupilumab reduces exacerbations, improves lung function and quality of life, in patients with chronic

Biologics bronchitis, over S2 weeks (Evidence A)

Mepolizumab reduces exacerbations, in patients with and without chronic bronchitis, over 52 to 104
weeks (Evidence A)

Statin therapy is not recommended for prevention of exacerbations (Evidence A)

Simvastatin does not prevent exacerbations in COPD patients at increased risk of exacerbations and
without indications for statin therapy (Evidence A). However, observational studies suggest that statins
may have positive effects on some outcomes in patients with COPD who receive them for cardiovascular
and metabolic indications (Evidence C)

Other Anti-
Inflammatory
Agents

Leukotriene modifiers have not been tested adequately in COPD patients







KOAH’ta idame Tedaviler

Figure A3.1

Generic Drug Name inhaler Type Nebulizer Oral/injectable Delivery Duration of Action

BETA:-Agonists
Short-acting (SABA)

Fenoterol _ MDI B - , tablet, solution _ | _variable
Levalbuterol MDI1 | v | variable
Salbutamol (albuterol) MDI, DPI | e syrup, tablet | wvariable
Terbutaline DPI | tablet | variable
Long-acting (LABA)

Arformoterol | o | 12 hours
Formoterol DP! v | 12 hours
Indacaterol DPI | 24 hours
Olodaterol smi | 24 hours
Salmeterol MDI, DPI | | 12 hours
Short-acting (SAMA) -

Ipratropium bromide - MDI §i e | = ’ | B 6-8 hours =
Oxitropium bromide MDI | v | | 7-9 hours
Long-acting (LAMA) AV

Aclidinium bromide DPI | 12 hours
Glycopyrronium bromide DPI o solution | variable
Tiotropium DPI, SMI, MDI_| | 24 hours
Umeclidinium DPI | | 24 hours
Revefenacin | v | 24 hours

gic in One Device (SABA+SAMA

Fenoterol/ipratropium st | 6-8 hours
Salbutamol/ipratropium SMI, MDI | ~ | | variable
Formoterol/aclidinium g _DPL B SN | 12 hours
Formoterol/glycopyrronium = MDi L - > - gy 12 hours ’
Indacaterol/glycopyrronium DPI | | 12-24 hours
vilanterol/umeclidinium DPi | | 24 hours
Olodaterol/tiotropium Sni | | 24 hours
Aminophylline | | solution, injectable | variable

Theophylline (SR) ! tablet, capsule, elixir, solution, variable

Formoterol/beclometasone = MDIL.DPI | | 12 hours
Formoterol/budesonide MDY, DPI 12 hours
Formoterol/mometasone MD1 12 hours
Salmeterol/fluticasone propionate MDI, DPI i E | 12 hours
Vilanterol/fluticasone furoate DPI | 24 hours
Triple Combination in One Device (LABA+LAMA+ICS

Fluticasone/umeclidinium/vilanterol DPI 24 hours
Beclometasone/formoterol/glycopyrronium MDI1, DPI | | 12 hours
Budesonide/formoterol/gl MDI 12 hours

Roflumilast | | tablet ‘ 24 hours
Ensifentrine | v | | 12 hours
I ——
Erdosteine | capsule, suspension | 12 hours
Carbocysteinet capsule, packet, solution, 6-8 hours
] 1 Syrup |
N-acetyl teinet | ~ | solution, tablet | 2-6 hours

[siologics -~ - =

2 weeks

Biologics
Dupilumab
Mepolizumab

| injectable

1

*This list is not exhaustive. Not all formulations are available in all countries. In some countries other formulations and dosages may be available. *Dosing regimens are under
discussion. MDI = metered dose inhaler; DPI = dry powder inhaler; SMI = soft mist inhaler. Note that glycopyrrolate & glycopyrronium are the same compound




Meta-Analysis > Cochrane Database Syst Rev. 2012 Sep 12;2012(9):CD006829.

doi: 10.1002/14651858.CD006829.pub2.

Com}
agoni
agoni

Luis Javier

Meta-Analysis > Cochrane Database Syst Rev. 2013 Aug 30;2013(8):CD006826.
doi: 10.1002/14651858.CD006826.pub?.

Combined corticosteroid and long-acting beta(2)-
agonist in one inhaler versus inhaled corticosteroids
alone for chronic obstructive pulmonary disease

Luis Javier Nannini 1, Phillippa Poole, Stephen J Milan, Annabel Kesterton

ICS+LABA
* FEV1

* Saghk durumunda iyilesme

 Alevlenme azaltma her iki bilesenin tek basina kullanimindan daha etkili

* Mortaliteye etkisi yok




Klinik mesaj
ICS etkinligi heterojen

Sigara yuku, eslik eden bronkodilator tedavisi,hasta fenotipi
tarafindan etkilenir.

KOAH’ta ICS secilmis hasta gruplarinda kullaniimali







KOAH’ta idame Tedaviler

- R — o ————

Generic Drug Name Iinhaler Type Nebulizer Oral/injectable Delivery Duration of Action

BETA-Agonists
Short-acting (SABA)

Fenoterol MDI v tablet, solution | variable
Levalbuterol I . T- TR - | _wvariable
Salbutamol (albuterol) MDI, DPI v syrup, tablet variable
Terbutaline DPI tablet | variable
Long-acting (LABA)

Arformoterol | v | 12 hours
Formoterol DPI1 v 12 hours
Indacaterol DPI | | 24 hours
Olodaterol Smi 24 hours
Salmeterol MDI, DPI | | 12 hours
Short-acting (SAMA) .

Ipratropium bromide MDI v | 6-8 hours
Oxitropium bromide MDI v | i | 7-9 hours
Long-acting (LAMA) AV

Aclidinium bromide DPI | | 12 hours
Glycopyrronium bromide DPI | v | solution variable
Tiotropium DPI, SMI, MDI | } 1 24 hours
Umeclidinium DPI l | 24 hours
Revefenacin | v | | 24 hours
Fenoterol/ipratropium smi | ~ | 6-8 hours
Salbutamol/ipratropium SMmiI, MDI ~ | variable
Formoterol/aclidinium g DPIL - SO | 12 hours
Formoterol/glycopyrronium MDD 12 hours
Indacaterol/glycopyrronium DPI LN _ 12-24 hours

Olodaterol/tiotropium S 24 hours

Aminophylline solution, injectable variable

Theophylline (SR) 1 tablet, capsule, elixir, solution, | variable
injectable

g-Acting Beta.-Agonist Plus Corticosteroid in One De e (LABA+ICS)

| |
i

Vvilanterol/umeclidinium DPi | 24 hours

Formoterol/beclometasone - MDI,DPI | 12 hours
Formoterol/budesonide . MDI DPI 1 12 hours
Formoterol/mometasone MDI1 | 12 hours
Salmeterol/fluticasone propionate . NMDI, DPI | | A 12 hours )

Triple Combination in One Device (LABA+LAMA+ICS

Fluticasone/umeclidinium/vilanterol DPI | | 24 hours
Beclometasone/formoterol/glycopyrronium MDI, DPI | | 12 hours
Budesonide/formoterol/glycopyrrolate MDI | | 12 hours
Phosphodiesterase-3 and/or -4 Inhibitors

Ensifentrine | v | | 12 hours
Erdosteine - . | capsule, suspension _ | 12 hours >
Carbocysteinet capsule, packet, solution, | 6-8 hours

syrup |

N-acetyl teinet | ~ ‘ solution, tablet 2-6 hours
Dupilumab . | ! _injectable 2 weeks
Mepolizumab injectable 1 4 weeks

*This list is not exhaustive. Not all formulations are available in all countries. In some countries other formulations and dosages may be available. *Dosing regimens are under
discussion. MDI = metered dose inhaler; DPI = dry powder inhaler; SMI = soft mist inhaler. Note that glycopyrrolate & glycopyrronium are the same compound







Randomized Controlled Trial > Respir Med. 2012 Jan;106(1):91-101.
doi: {eudidedomad 2001 00002 Coub 2011 0ot 20

Be

to Randomized Controlled Trial » Thorax. 2015 Jun;70(6):519-27.
Cor doi: 10.1136/thoraxjnl-2014-206670. Epub 2015 Apr 3.

Randomized Controlled Trial > Respir Med. 2012 Mar;106(3):382-9.
doi: 10.1016/j.rmed.2011.09.004. Epub 2011 Oct 4.

Nicoll pro

Glycopyrronium once-daily significantly improves
ranjlung function and health status when combined with
salmeterol/fluticasone in patients with COPD: the
GLISTEN study, a randomised controlled trial

Peter A Frith 1, Philip J Thompson 2, Rajeev Ratnavadivel 3, Catherina L Chang #, Peter Bremner 2,

Oral glukokortikoidler
Steroid miyopatisi ,kas gligsuzliigii, fonksiyonel kapasitede azalma,solunum yetmezligi







Follow-up Pharmacological Treatment

Figure 3.9

@ Adjust Treatment

FOLLOW-UP treatment - for patients with COPD who are already
receiving maintenance pharmacological treatment

CONTINUE CURRENT TREATMENT unless dyspnea or
exacerbation management require optimization

IF PERSISTENT DYSPNEA IF ONE OR MORE MODERATE OR
SEVERE EXACERBATION

LABA or LAMA LABA or LAMA J

—_—

! blood

LABA + LAMA* LABA + LAMA® ’ <

—

i blood
€05 <300, 4 thond w
wos > 100
5 2 o Biood
» Consider switching inhaler device or ) LABA #LAMA + ICS* eos > 300
molecules ——
* Implement or escalate y l
non-pharmacological treatment(s) &
* Consider adding ensifentrine 4 4
« Investigate (and treat) other causes = : z :
¢ & { ) s,\ 3 Roflumilast Azithromycin Biologic Therapy:®
of dyspnea » if FEVI < 50% & preferentially in {see Figure 3.11)
e chronic bronchitis former smokers Dupilumab
if chronic bronchitis*®
Mepolizumab

“Single inhaler therapy may be mofe tonvenientdnd effective than multiple inhalers; single inhalers improve adherence to treatment

BListed in order of approval in the US

“Patient-reported history of chronic bronchilis (chronic productive cough) for 3 months in the year up to screening, absent other known causes.

Consider de-escalation of ICS if pneumonia or other considerable side-effects. In case of blood eosinophils 2 300 cells/ul de-escalation is more likely
to be associated with the development of exacerbations




Anti-inflammatory Maintenance Therapy

Figure A3.3

Iinhaled
Corticosteroids

Oral Glucocorticoids

PDE Inhibitors

Antibiotics

Mucoregulators &
Antioxidant Agen

Biologics

Other Anti-
Inflammatory
Agents

Regular treatment with ICS increases the risk of pneumonia especially in those with severe disease
(Evidence A)

An ICS combined with a LABA is more effective than the individual components in improving lung
funcrion and heaith status and reducing exacerbations in patients with exacerbations and moderate to
wvery severe COPD (Evidence A)

We do not encourage the use of a LABA+ICS combination in COPD. If there is an indication for an ICS the
combination LABA+LAMA+ICS has been shown 1o be superior to LABA+ICS and is therefore the preferred
choice

Triple inhaled therapy of LABA+LAMA+ICS improves lung function, symptoms and health status, and
reduces exacerbations, compared to LABA+ICS, LABA=LAMA or LAMA monotherapy (Evidence A). Recent
data suggesta beneficial effect of triple inhaled therapy versus fixed-dose LABA+LAMA combinations on
mortality in symptomatic COPD patients with a history of frequent and/or severe exacerbations

If patients with COPD have features of asthma, treatment should always contain an ICS

Independent of ICS use, there is evidence that a blood eosinophif eount < 2% increases the risk of
pneumonia (Evidence C) '

Combinations can be given as single or mulitiple inhaler therapy: Single inhaler therapy may be more
convenient and effective than multiple inhalers '

Long-term use of oral glucocorticoids has nummerous side effects (Evidence A) with no evidence of
benefits (Evidence C)

In patients with chronic bronchitis, severe towenySevere COPD and a history of exacerbations:
« Roflumilast improves lung funcrtion and reduces moderate and severe exacerbations (Evidence A)

Ensifentrine improves lung function (Ewidence A) but an effect on exacerbations has not been evaluated
in patients at increased exacerbation risk

Long-term azithromyein and eryt"ﬂbn‘!*t’fn therapy reduces exacerbations over one year (Evidence A)

Preferentiallyy But not anly in former smokers with exacerbations despite appropriate therapy,
azithromy¢€in can be considered (Evidence B)

Treatment Wwith azlmm!smed with an increased incidence of bacterial resistance (Evidence
A) and heé?ﬁ‘mﬁ‘npairments‘ (Evidence B)

Regular treatment with mucolytics such as erdosteine, carbocysteine and N-acetylcysteine reduces the
risk of exacerbations n select populations (Evidence B)

Antioxidant dm;olytics are recommended only in selected patents (Evidence A)

in patientsulith COPD with blood eosinophils = 300 celis/ulL (see Figure 3.11) who are uncontrolled on

triple therapy:

- deﬂ(';mab reduces exacerbations, improves lung function and quality of life, in patients with chronic
bronchitis, over 52 weeks (Evidence A)

Statin therapy is not recommended for prevention of exacerbations (Evidence A)

Simvastatin does not prevent exacerbations in COPD patients at increased risk of exacerbations and
without indications for statin therapy (Evidence A). However, observational studies suggest that statins
may have positive effects on some outcomes in patients with COPD who receive them for cardiovascular
and metabolic indications (Evidence C)
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