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GIRIS

Astim ve kronik obstriktif akciger hastaligi (KOAH), iki inflamatuar obstriktif
akciger hastaligidir ve bazi hastalar her iki hastaligin 6zelliklerini de gosterebilir

Astim ve KOAH'In temel tedavisi, B-agonistleri ve muskarinik antagonistleri iceren
bronkodilator inhalerlerin kullanimini icerir

Her grupta, kisa ve uzun etkili inhalerler ve inhale kortikosteroidler (IKS) bulunur

Ne yazik ki, cesitli calismalar KOAH ve astim hastalarinin inhaler tedavisine
uyumunun zayif oldugunu gostermistir

*2023 GOLD Report - Global Initiative for Chronic Obstructive Lung Disease - GOLD. Accessed February 25, 2024.
*Compliance from self-reported versus pharmacy claims data with metered-dose inhalers. Ann Pharmacother. 2001;35(9):997—-1003
*Why Don’t Our Patients with Chronic Obstructive Pulmonary Disease Listen to Us? The Enigma of Nonadherence. Ann Am Thorac Soc. 2016;13(3): 317-323



* |KS, astimda birinci basamak tedavi ydntemidir; buna ek olarak, uzun etkili B-agonistler

(LABA'lar) ve gerekirse uzun etkili muskarinik antagonistler (LAMA'lar) eklenir

* KOAH'ta ilk tedavi uzun etkili bronkodilatorlerdir (LABA'lar ve/veya LAMA'lar) ancak
alevlenme yasayan hastalara IKS eklenir

 KOAH ve astimi olan hastalarda koroner kalp hastaligi, hipertansiyon ve kalp yetmeazligi
gibi kardiyovaskdiler hastaliklar icin artmis risk oldugu gosterilmistir

*Agusti A, Calverley PMA, Celli B, et al. Characterisation of COPD heterogeneity in the ECLIPSE cohort. Respir Res. 2010;11(1):1-14.
*Mannino DM, Thorn D, Swensen A, Holguin F. Prevalence and outcomes of diabetes, hypertension and cardiovascular disease in COPD. European Respiratory Journal. 2008
* Rogliani P, Laitano R, Ora J, Beasley R, Calzetta L. Strength of association between comorbidities and asthma: a meta-analysis. Eur Respir Rev. 2023



GIRIS

* inhaler kullaniminin kardiyovaskiiler advers olaylar ve mortalite ile ilgili endiseler
olmustur ve geliskili sonuglar yayinlanmistir

* Astima bagl mortalite orani yillik satin alinan IKS inhaler sayisi ile iliskili olsa da,
KOAH'ta tim nedenlere bagl mortalitede IKS ve LABA kullanimi ile onemli bir fark
gorulmemistir

* Bu durum, IKS+LABA+LAMA ile LABA+LAMA karsilastirmasi igin yapilan IMPACT
calismasinin post hoc analizinde gérulmustir

*Suissa S, Ernst P, Benayoun S, Baltzan M, Cai B. Low-Dose Inhaled Corticosteroids and the Prevention of Death from Asthma. 2009;343(5)
*Calverley PMA, Anderson JA, Celli B, et al. Salmeterol and Fluticasone Propionate and Survival in Chronic Obstructive Pulmonary Disease. Vol 356.; 2007
*Lipson DA at all,; IMPACT Investigators. Once-Daily Single-Inhaler Triple versus Dual Therapy in Patients with COPD. N Engl J Med. 2018 May



GIRIS

* Birkac calisma, LABA ve/veya LAMA inhalerlerinin kullaniminda kalp yetmezligi ve diger
kardiyovaskuler hastaliklar icin risk artisini gdéstermistir

e Ancak bazi kardiyovaskuler olaylar LABA'larin kullanimiyla azalmistir

* Ayrica, risk artisi veya kardiyovaskiler hastalik éykiisii olan KOAH hastalarinda, IKS
ve/veya LABA'larin kullanimiyla plasebo ile karsilastirildiginda kardiyovaskiler
morbiditede artis gortilmemistir

14. Correlation of Inhaled Long-Acting Bronchodilators With Adverse Cardiovascular Outcomes in Patients With Stable COPD: A Bayesian Network Meta-Analysis of Randomized Controlled Trials. 2019

15. Relationship of inhaled long-acting bronchodilators with cardiovascular outcomes among patients with stable COPD: a meta-analysis and systematic review of 43 randomized trials. Published online 2019
16. Association between Inhaled $2- agonists Initiation and Risk of Major Adverse Cardiovascular Events: A Population- based Nested Case-Control Study. Int J Chron Obstruct Pulmon Dis. 2022

17. Association of Cardiovascular Risk With Inhaled Long-Acting Bronchodilators in Patients With Chronic Obstructive Pulmonary Disease: A Nested Case-Control Study. JAMA Intern Med. 2018

18. Fluticasone furoate and vilanterol and survival in chronic obstructive pulmonary disease with heightened cardiovascular risk (SUMMIT): A double-blind randomised controlled trial. The Lancet. 2016



GIRIS

e Tiotropiumun Fonksiyon Uzerindeki Potansiyel Uzun Vadeli Etkilerini Anlama (UPLIFT)
calismasinin ardindan, inhale muskarinik antagonistlerin kullanimiyla KOAH hastalarinda

kardiyovaskuler 6lim, miyokard enfarktisu ve inme riskinin artmasiyla ilgili endiseler
reddedildi

*Inhaled anticholinergics and risk of major adverse cardiovascular events in patients with chronic obstructive pulmonary disease: a systematic review and meta-analysis. JAMA. 2008
*A 4-Year Trial of Tiotropium in Chronic Obstructive Pulmonary Disease. n engl j med. 2008



GIRIS

Bu ¢alismanin amaci

* LABA, LAMA ve IKS inhaler satin alimlari ile iliskili olarak KOAH ve astim hastalarinda
veni kardiyovaskuler hastalik tanisi riskini karsilastirmak icin tasarlanmistir

* Inhaler kullaniminin kardiyovaskiler hastalik riskini arttirmadigi hipotezi 6ne stirtildi



METOD

* Calisma populasyonu, 1 Ocak 2017 ile 31 Aralik 2019 tarihleri arasinda tek basina
veya kombinasyon halinde IKS, LABA ve LAMA inhalerleri satin alan, astim ve/veya
KOAH tanisi olan 18 yas ve uzeri erkek ve kadin hastalardan olusmustur

* Dislama kriterleri;
e 18 yasin altindaki hastalar
e Astim veya KOAH tanisi olmadan inhaler satin alan hastalar



METOD

Hipertansif hastalik

Serebrovaskiler hastaliklar

Iskemik kalp hastaliklar

Kardiyomiyopati, kapak hastaliklari, aritmiler, perikardit, miyokardit, endokardit

Periferik vaskuler hastaliklar, akut pulmoner kalp hastaliklari (akut kor-pulmonale,
pulmoner emboli ve enfarktiis) ve kronik pulmoner kalp hastaliklari (pulmoner
hipertansiyon, kor-pulmonale)

tanilari ile birlikte goraltp gorilmedigi incelenmis



METOD

* Her kardiyovaskiiler hastalik icin hastalar iki gruba ayrild:
1. Calisma donemi sirasinda ilk kez tani alanlar

2. Calisma dénemi dncesinde, sirasinda ve sonrasindaki bir yillik takip siresi de
dahil olmak lGzere hicbir donemde hastalik tanisi almamis olanlar

* Calismada incelenen her bir kardiyovaskiler hastalik i¢in;

* Ik kardiyovaskiler hastalik tanisindan énceki 12 ay icinde en az bir kez calisma
kapsamindaki inhalerlerden herhangi birini satin alan hastalar

* Hic inhaler kullanmamis hastalar arasinda tani alma riski karsilastiriimis



METOD

* Yas

Cinsiyet
___ temel demografik parametreler karsilastiriimis

Sigara icme aliskanliklari

Sosyoekonomik durum

Charlson komorbidite indeksi



ISTATISTIKSEL ANALIZ

* Gruplar, surekli degiskenler icin t-testleri veya ANOVA; kategorik degiskenler icin Ki-kare
veya Fisher'in kesin testleri (sayilarin az oldugu durumlarda) kullanilarak karsilastirilmis

* Birincil sonuc icin LABA, LAMA ve IKS inhalerleri satin alan hastalar icin kardiyovaskiler
hastaliklarin oran oranlarini (OR) hesaplanmis

* Yas, cinsiyet, sigara icme gecmisi, sosyoekonomik dizey, Charlson komorbidite indeksi ve
astim,KOAH tanilari dahil olmak lGizere ¢ok degiskenli analizlerde lojistik regresyon
kullanilmis



SONUGCLAR

* 94.834 hastanin
* 74.974 astim
* 46.907 KOAH
e 27.047 astim-koah birlikteligi

e Tum calisma populasyonunun;
e Ortalamayasi 57,9+ 19,7
* %44'0 erkek



SONUCLAR

* Popullasyonun;

 Sigara icme oykusu %43

* Yuksek sosyoekonomik duzey %44

* Dusuk sosyoekonomik dizey %19

 Tum hastalarin ortalama Charlson komorbidite indeksi 3,9+3,2



Tablo 1
Calisma popiilasyonun 6zellikleri

U

U

J

Total (n=94,834) Asthma (n=47,927) COPD (n=19,860) p-value Asthma-COPD overlap (n=27,047)
Age
Mean (SD) 57.94 (19.73) 47.86 (18.79) 69.95 (12.5) <0.001 66.97 (16.05)
Median (IQR) 61 (41,73) 44 (33,63) 70 (62,79) <0.001 69 (58,79)
Gender Male 41,831 (44%) 18,278 (38%) 12,145 (61%) <0.001 11,408 (42%)
Smoking status <0.001*
Current 18,711 (20%) 6,539 (14%) 7822 (39%) 6,733 (25%)
Past 22,080 (23%) 6,212 (13%) 6068 (31%) 6,643 (25%)
Never 42,633 (45%) 32,073 (67%) 4255 (21%) 11,235 (42%)
N/A 11,410 (12%) 3,103 (6%) 1715 (9%) 2,436 (9%)
Socioeconomic Level <0.001~
High 41,432 (44%) 23,995 (50%) 7459 (37%) 9,978 (37%)
Medium 32,365 (34%) 14,687 (31%) 7495 (39%) 10,183 (38%)
Low 17,744 (19%) 7,635 (16%) 4234 (21%) 5,875 (22%)
N/A 3293 (3%) 1,610 (3%) 672 (3%) 1011 (4%)
Charlson comorbidity index
Mean (SD) 3.97 (3.2) 2.47 (2.37) 5.72 (3.26) <0.001 5.34 (3.18)
Median (IQR) 3(1,6) 1(1,3) 5(3,8) <0.001 5@3,7)

* not including N/A; COPD, Chronic Obstructive Pulmonary Disease. IQR, Interquartile range; SD, standard deviation.



Tablo 2
Kardiyovaskiiler hastaliklara gore ¢alisma popiilasyonunun ozellikleri

Total Age Gender Smoking status Socioeconomic Level Charlson comorbidity index
Mean Median  p-value Male P- Current  Past Never N/A p- High Medium Low N/A - Mean Median N/ p-
(SD) (IQR) value value® value® (SD) (IQR) A value*
Hypertensive diseases Yes 3,676 63 64 <0.001 1729 < 984 821 1,591 280 < 1453 1233 868 122 < 39 4(2,5) 0 <
(13.5) (55,72) (47%) 0.001 (27%) (22%) (43%) (88%) 0.001 (40%) (34%) (24%) (38%) 0.001 (2.3) 0.001
No 47,997 45.6 43 20,397 11,456 7,458 26,935 2,148 22,140 15,645 8,485 1,727 21 1)1,3) 6
(17.1) (32,59) (42%) (24%) (16%) (56%) (4%) (46%) (33%) (18%) (4%) (1.9)
Cerebrovascular Yes 7,275 716 73 <0.001 3,390 < 1,637 1,868 2,992 778 < 2,829 2,728 1,467 251 < 6.5 6 (4,9 0 <
diseases (13.3) (65,81) (47%) 0.001 (23%) (26%) (41%) (11%)  0.001 (39%) (37%) (20%) (3%) 0.001 (3.1) 0.001
No 79,304 554 58 34,554 17,509 15140 41,054 5,601 35,377 26,509 14,674 2744 35(3) 3(1,5) 37
(19.8) (38,71) (44%) (22%) (19%) (52%) (7%) (45%) (33%) (19%) (3%)
Ischemic heart diseases  Yes 4,948 68 69 <0.001 2,236 < 1,172 1,252 2,033 491 < 2,130 1,646 991 181 < 4.9 5(3,6) 0 <
(13.2) (61,77) (45%) 0.001 (24%) (25%) (41%) (10%) 0.001 (43%) (33%) (20%) (4%) 0.001 (2.7) 0.001
No 65346 51.9 52 25,869 14,400 10,755 36,219 3,972 20492 21,912 11,698 2,244 2.9 2(1,4) 17
(19.4) (35,67) (40%) (20%) (16%) (55%) (6%) (45%) (34%) (18%) (3%) (2.6)
Hearth failure Yes 3,566 75.3 77 <0.001 1,862 < 800 945 1,365 456 < 1,346 1,317 795 108 < 6.6 6 (5,8) 0 <
(11.5) (68,84) (52%) 0.001 (22%) (27%) (38%) (13%) 0.001 (38%) (37%) (22%) (3%) 0.001 (2.7) 0.001
No 80,242 54.7 57 34,035 18,171 14,959 41,839 5,273 35931 27,014 14,470 2,827 32 3(1,5) 22
(19.2) (38,70) (42%) (23%) (19%) (52%) (7%) (45%) (34%) (18%) (4%) 2.7
Cardiomyopathy Yes 420 68.5 70 <0.001 234 < 110 115 149 46 < 146 152 99 (24%) 23 (5%) < 6.1 6 (4,8) 0 <
(13.3) (61,78) (56%) 0.001 (26%) (27%) (35%) (11%)  0.001 (35%) (36%) 0.001 (3.1) 0.001
No 92474 57.6 61 40,455 20,456 18,373 46,672 6,973 40,557 31,546 17,178 3,193 39 3(1,6) 36
(19.8) (41,73) (44%) (22%) (20%) (50%) (8%) (44%) (34%) (19%) (3%) (3.2)
Valvular diseases Yes 1,195 74.8 77 <0.001 580 0.001 218 329 482 166 < 512 404 238 41(3%) 052 6.8(3) 7(59 0 <
(129) (68,84) (49%) (18%) (28%) (40%) (14%)  0.001 (43%) (34%) (20%) 0.001
No 88,452 56.8 60 38,958 20,047 17,427 44,594 6,384 38,691 30,206 16,488 3,067 37 3(1,6) 33

(19.6) (40,72) (44%) (23%) (20%) (50%) (7%) (44%) (34%) (19%) (3%) (3.1)



Tablo 2

Kardiyovaskiiler hastaliklara gore ¢calisma popiilasyonunun ozellikleri

Total Age Gender Smoking status Socioeconomic Level Charlson comorbidity index
Mean  Median  p-value Male P Current  Past Never N/A p- High Medium  Low N/A p- Mean  Median N/ p-
(SD) (IQR) value value* value* (SD) (IQR) A value*
Conduction disorders Yes 1,546 71.6 74 <0.001 818 < . . . 0 <«
and arrhythmias 19 (658D) s ooo1| Miyokardit harig KVH tanili hastalarinin yas ortalamasi daha fazla 0,001
No 85,970 56.5 60 37,378 2 5 v . v v v v = T 31
i a0 Y S AT (JI‘“L'\ f"l‘“i\ i FaTi TAY il ol i TS ("W!'l FAAD S .r'm’,\ 100400 FiaTi P}
Pericarditis Yes 360 . ] . .. . . .
Perikardit, akut ve kronik pulmoner vaskuler hastalik harig, incelenen tiim KVH erkek orani daha fazla
No 93,370
19.8) (41,73) (44%) (22%) (20%) (50%) (8%) (44%) (34%) (19%) (3%) (3.2)
Myocarditis Yes 51 55.1 57 31(pl%) 0.016 11(22%) B (16%) 29 (57%) 3 (6%) @ 18 (35%) 17 (33%) 12(24%) 4(8%) 0.48 39 3(1,6) 0 0.94
No 94,1 . . . . . . . . e .
Miyokardit ve endokardit harig, incelenen KVH tanili hastalar arasinda sigara icme oyklst daha yliksek
Endocarditis Yes 126
(12.7)  (67,80) 0.001 ~—~ (3.3) 0.001

Peripheral vaseular) Yijksek Sosyoekonomik diizeye sahip hastalarda HT, SVH, iKH, KMP ve Kronik pulmoner kalp hastaligi daha disiik

diseases

Acute pulmonary heart Yes 92

diseases
No 94,491
Chronic pulmonary Yes 1,411
heart diseases
No 89,182

(19.7) (39,72) (43%) (22%) (19%) (52%) (7%) (44%) (34%) (19%) (3%)
715 73 <0.001 41 (45% 22 (24%) 26 (28%) 34 (37%) 10 0.037 31 (34%) 36(39%) 23(25%) 2(2%) 0.09 6.9 7(410) 0 <

(11.7)  (64,80) (11%) (3.6) 0.001
57.9 61 41,661 20,921 18,911 47,435 7,224 41,326 32,239 17,643 3,283 3.9 3(1,6) 37

(19.7) (41,73) (44%) (22%) (20%) (50%) (8%) (44%) (34%) (19%) (3%) (3.2)

74.6 76 <0.001 637 265 366 606 174 < 561 517 286 47 (3%) 0.004 6.8(3) 7(59) 0 <
(11.3) (67,83) (45%) (19%) (26%) (43%) (12%) 0.001 (40%) (37%) (20%) 0.001
56.9 60 39,375 20,140 17,539 44,977 6,526 39,281 30,292 16,513 3,096 38 3(1,6) 33

(19.6) (40,72) (44%) (23%) (20%) (50%) (7%) (44%) (34%) (19%) (3%) (3.1)

" not including N/A; IQR, Interquartile range; ICS, inhaled corticosteroids; LABA, long-acting p-agonist; LAMA, long-acting muscarinic antagonist; SD, standard deviation.




Tablo 3
Solunum hastaliklarina gore kardiyovaskiiler hastaliklarin dagilimi

Total Asthma COPD p- Asthma-
value COPD
overlap
Hypertensive Yes 3,676 2,669 2,201 < 1,194
diseases (6%) (13%) 0.001
No 47,997 42,160 14,973 9,136
Cerebrovascular Yes 7,275 4,984 5,315 < 3,022
diseases (7%) (13%) 0.001
No 79,304 64,222 35,761 20,679
Ischemic heart Yes 4,948 3,347 3,409 < 1,808 .e
discase @) az oo * Tablo 3, solunum hastaliklarina gore
No 65,346 56,111 24,632 15,397
Hearth failure Yes 3,566 2,083 2,977 < 1,494 k d H k o | h I kI d b I
(3%) 8%) 0.001 aralyovaskuler astaliklarin dagliimini
No 80,242 66,388 34,526 20,672 .. .
Cardiomyopathy ~ Yes 420 251 329 < 160 g 0] Ste rme kte d \r
(0.3%) (0.7%) 0.001
No 92,474 73,536 45,048 26,110
Valvular diseases Yes 1,195 732 933 < 470
(1%) (2%) 0.001 . . . . ..
No 88ds2 70791 42093 24,432 * Miyokardit haric kardiyovaskuler hastalik
Conduction Yes 1,546 1,017 1,120 < 591
disorders and (1%) (3%) 0.001
whyhmis N 5970 63%7 40410 tanisi alan hastalarda KOAH orani anlamli
Pericarditis Yes 360 232 269 < 141 .e
(0.3%) (0.5%) 0.001 I k d h k k
No 93,370 74,026 45,836 26,492 olara ana yu se
Myocarditis Yes 51 35 27 0.41 11
(0.04%)  (0.05%)
No 94,543 74,742 46,753 26,952
Endocarditis Yes 126 72 106 < 52
(0.1%) (0.2%) 0.001
No 94,374 74,698 46,545 26,869
Peripheral Yes 1,042 615 811 < 384
vascular (0.9%) (2%) 0.001
diseases No 86,347 70,129 40,036 23,818
Acute pulmonary Yes 92 52 85 < 45
heart diseases (0.07%)  (0.2%) 0.001
No 94,491 74,758 46,584 26,851
Chronic Yes 1,411 797 1,200 < 586
pulmonary (1%) (3%) 0.001

heart diseases No 89,182 71,527 42,182 24,527



Tablo 4

Her inhaler i¢in kardiyovaskiiler hastalik riski; cok degiskenli analiz

LABA LAMA ICS
Patients OR (95%CI) p-value Patients OR (95%CI) p-value Patients OR (95%CI) p-value
(n) (n) (n)
Hypertensive diseases Total 145 0.76 (0.63, 0.01 302 0.66 (0.57, <0.001 504 0.47 (0.42, <0.001
0.92) 0.76) 0.52)
Asthma 86 0.95 (0.58, 0.85 179 0.24 (0.06, 0.053 402 0.47 (0.40, <0.001
1.58) 1.02) 0.55)
COPD 126 0.71 (0.53, 0.02 298 0.57 (0.46, <0.001 307 0.36 (0.29, <0.001
0.95) 0.70) 0.46)
Cerebrovascular diseases Total 363 0.83 (0.74, 0.003 892 0.85 (0.78, 0.0002 1594 0.68 (0.64, <0.001
0.94) 0.92) 0.73)
Asthma 222 1.01 (0.68, 0.96 491 0.42 (0.15, 0.09 1102 0.62 (0.54, <0.001
1.5) 1.16) 0.70)
COPD 331 0.78 (0.65. 0.01 887 0.83 (0.74, 0.005 1203 0.76 (0.68, <0.001
0.95) 0.95) 0.85)
Ischemic heart diseases Total 232 0.86 (0.74, 0.05 489 0.80 (0.72, <0.001 727 0.45 (0.41, <0.001
1.00) 0.89) 0.49)
Asthma 134 0.75 (0.45, 0.26 280 0.34 (0.08, 0.14 537 0.43 (0.36, <0.001
1.25) 1.41) 0.50)
COPD 213 0.82 (0.65, 0.09 484 0.65 (0.55, <0.001 523 0.39 (0.33, <0.001
1.03) 0.77) 0.46)
Hearth failure Total 226 0.91 (0.78, 0.24 540 0.97 (0.87, 0.60 709 0.63 (0.57, <0.001
1.06) 1.08) 0.69)
Asthma 149 0.67 (0.29, 0.34 300 1.70 (0.65, 0.28 461 0.50 (0.39, <0.001
1.53) 4.41) 0.64)
COPD 220 0.62 (0.48, <0.001 535 0.80 (0.68, 0.01 607 0.59 (0.51, <0.001
0.80) 0.94) 0.69)
Cardiomyopathy Total 18 0.64 (0.38, 0.08 52 0.77 (0.56, 0.11 78 0.59 (0.45, <0.001
1.06) 1.06) 0.77)
Asthma 12 N/E 32 N/E 48 0.43 (0.23, 0.01
0.82)
COPD 18 0.49 (0.22, 0.09 52 0.58 (0.35, 0.03 67 0.52 (0.33, 0.003
1.13) 0.94) 0.80)
Valvular diseases Total 65 0.87 (0.66, 0.33 152 0.87 (0.72, 0.15 208 0.47 (0.39, <0.001
1.15) 1.05) 0.55)
Asthma 35 1.83 (0.84, 0.13 85 2.11 (0.65, 0.21 134 0.51 (0.36, 0.0002
3.96) 6.84) 0.73)
COPD 58 0.97 (0.66, 0.88 149 0.72 (0.54, 0.02 161 0.46 (0.35, <0.001
1.43) 0.95) 0.61)



Tablo 4
Her inhaler i¢in kardiyovaskiiler hastalik riski; cok degiskenli analiz

LABA LAMA ICS
Patients OR (95%¢CI) p-value Patients OR (95%CI) p-value Patients OR (95%CI) p-value
(n) (n) (n)
Conduction disorders and Total 74 0.71 (0.55, 0.01 196 0.95 (0.81, 0.59 292 0.57 (0.5, <0.001
arrhythmias 0.92) 1.13) 0.66)
Asthma 46 1.11 (0.52, 0.78 102 N/E 216 0.55 (0.42, <0.001
2.38) 0.72)
COPD 66 0.61 (0.41, 0.02 196 0.92 (0.72, 0.48 217 0.44 (0.33, <0.001
0.93) 1.17) 0.57)
Pericarditis Total 20 1.05 (0.66, 0.84 40 0.77 (0.54, 0.15 78 0.62 (0.47, <0.001
1.68) 1.10) 0.81)
Asthma 12 0.78 (0.11, 0.80 22 N/E 53 0.76 (0.45, 0.33
5.65) 1.31)
COPD 19 0.84 (0.41, 0.65 40 0.70 (0.42, 0.17 58 0.66 (0.41, 0.07
1.75) 1.17) 1.04)
Myocarditis Total 1 0.47 (0.06, 0.46 4 0.86 (0.29, 0.79 5 0.35 (0.14, 0.03
3.51) 2.54) 0.9)
Asthma 0 N/E 2 N/E 5 0.59 (0.17, 0.40
2.00)
COPD 1 0.93 (0.12, 0.95 4 0.74 (0.16, 0.70 2 N/E
7.34) 3.41)
Endocarditis Total 11 1.36 (0.71, 0.36 25 1.24 (0.77, 0.38 22 0.48 (0.3, 0.004
2.59) 2.00) 0.79)
Asthma 5 N/E 12 N/E 15 0.71 (0.23, 0.54
2.17)
COPD 11 1.39 (0.58, 0.46 25 1.07 (0.55, 0.84 17 0.42 (0.19, 0.04
3.36) 2.10) 0.95)
Peripheral vascular diseases Total 61 0.97 (0.73, 0.82 123 0.75 (0.61, 0.006 176 0.52 (0.43, <0.001
1.28) 0.92) 0.6)
Asthma 26 0.31 (0.04, 0.24 61 N/E 116 0.51 (0.35, <0.001
2.21) 0.74)
COPD 60 1.07 (0.74, 0.72 123 0.67 (0.50, 0.007 140 0.46 (0.34, <0.001
1.56) 0.90) 0.62)
Acute pulmonary heart diseases Total 14 1.49 (0.78, 0.23 28 2.22 (1.3, 3.6) 0.002 34 1.34 (0.85, 0.21
2.85) 2.12)
Asthma 10 N/E 17 N/E 24 0.57 (0.07, 0.60
4.87)
COPD 14 1.11 (0.38, 0.85 28 1.86 (0.88, 0.10 32 1.12 (0.53, 0.76

3.26) 3.94) 2.36)



SONUCLAR

* Tablo 4 ve Sekil 1, Kardiyovaskiler hastalik(KVH) ile iliskili LABA, LAMA ve IKS inhaler
kullanimina yonelik riskleri gostermektedir

* [KS inhaler satin alan hastalarda, yeni KVH gelisme riski, tani sayisi ve etki buyuklugu
acisindan hem genel calisma populasyonunda hem de alt gruplarda belirgin azalma
saptanmistir

* Genel calisma populasyonu icin en dikkat cekici risk azalmasi; miyokardit, iskemik kalp
hastaligi, kapak hastaligi, hipertansiyon ve endokardit tanilarinda gézlenmistir
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SONUCLAR

Astim ve KOAH hastalarinda bazi kardiyovaskuler hastaliklarin goreceli riskinin anlamli
Olctide azaldigini gostermektedir

Astim Hastalari icin
* [skemik kalp hastaligi > OR 0.43 (95% Cl 0.36-0.50)
* Kronik pulmoner kalp hastaliklari - OR 0.43 (95% CI 0.28-0.64)
e Kardiyomiyopati - OR 0.43 (95% CI 0.23-0.82)
* Hipertansiyon - OR 0.47 (95% Cl 0.40-0.55)

KOAH Hastalari Icin
e iskemik kalp hastaligi > OR 0.39 (95% Cl 0.33-0.46)
* Hipertansiyon - OR 0.36 (95% Cl 0.29-0.46)
* Endokardit - OR 0.42 (95% Cl 0.19-0.95)
* ileti bozukluklari ve aritmiler - OR 0.44 (95% Cl 0.33-0.57)



SONUCLAR

* LABA inhaleri satin alan hastalarda;
* ileti bozukluklari ve aritmiler (OR 0.71, %95 GA 0.55-0.92)
* Hipertansiyon (OR 0.76, %95 GA 0.63-0.92)

» Serebrovaskiler hastaliklar (OR 0.83, %95 GA 0.74-0.94) acisindan yeni tani alma
riski anlaml diizeyde daha dusukti

* Bu risk azalmasi 6zellikle KOAH hastalarinda belirgindi

* Astim hastalarinda LABA inhaleri kullanimina bagli olarak bu tc¢ kardiyovaskuler hastalik
icin anlamh bir fark saptanmadi



SONUCLAR

 KOAH hastalarinda kalp yetmezligi acisindan yeni tani alma riski de anlamli olarak daha
disukti (OR 0.62, %95 GA 0.48-0.80); ancak bu fark genel calisma popilasyonunda veya
astim hastalarinda gézlenmedi

e Calismada incelenen diger kardiyovaskuler hastaliklar acisindan LABA inhaleri kullanimi
ile yeni tani riski arasinda anlamli bir azalma saptanmadi



SONUCLAR

Genel Calisma Popiilasyonu

* LAMA inhaler kullanan hastalarda yeni KVH tanisi alma riski anlamli derecede azalmistir
Hipertansiyon: OR 0.66 (%95 Cl 0.57-0.76)

Periferik damar hastaligi: OR 0.75 (%95 Cl 0.61-0.92)

Iskemik kalp hastaligi: OR 0.80 (%95 Cl 0.72-0.89)

Serebrovaskiiler hastalik: OR 0.85 (%95 Cl 0.78—A0.92)



SONUCLAR

KOAH Alt Grubu

 LAMA inhaler kullanan KOAH hastalarinda risk azalmasi daha belirgindir
* Hipertansiyon: OR 0.57 (%95 CI 0.46-0.70)

* Periferik damar hastaligi: OR 0.67 (95 CI 0.50-0.90)

* iskemik kalp hastaligi: OR 0.65 (%95 Cl 0.55-0.77)

* Serebrovaskiiler hastalik: OR 0.83 (%95 Cl 0.74—0.95)

* LAMA tedavisinin kardiyovaskuler risk azaltici etkisinin en gliclii sekilde KOAH hastalarinda
ortaya ciktigi gérulmektedir

Astim Alt Grubu
* Astim hastalarinda LAMA inhaler kullanimiyla anlamli bir risk azalmasi saptanmamistir



SONUCLAR

LAMA inhaler kullanan yalnizca KOAH hastalarinda bazi kardiyak hastaliklar icin
anlamli risk azalmasi goézlenmistir:

Kardiyomiyopati: OR 0.58 (%95 CI 0.35-0.94)
Kapak hastaliklari: OR 0.72 (%95 CI 0.54—-0.95)
Kalp yetmezligi: OR 0.80 (%95 CI 0.68—-0.94)



SONUCLAR

* Genel calisma popllasyonu veya astim hastalarinda KMP, kapak hastaliklari ya da
kalp yetmezligi icin anlaml bir risk azalmasi saptanmamistir

* Genel populasyonda LAMA inhaler kullanimi akut pulmoner kalp hastaligi
riskinde anlamli artis ile iliskili bulunmustur(OR 2.22 95% Cl 1.30-3.60)

* Bu risk artisi KOAH veya astim alt gruplarinda anlaml degildir



TARTISMA

* Bu retrospektif calismada, herhangi bir LABA, LAMA ve IKS inhaler satin alan 94.834
KOAH ve astim hastasi arasinda kardiyovaskdiler olaylarin insidansi incelenmis

* [KS inhaler satin alan hastalar, tim calisma populasyonunda, astim ve KOAH alt
populasyonlarinda hipertansiyon, serebrovaskuler hastalik, PVH, IKH, kronik
pulmoner kalp hastaliklari, kapak hastaligi, KMP, kalp yetmezligi, iletim bozuklugu ve
aritmi riskleri acisindan anlamli olarak daha dusuk risk altindaydi



TARTISMA

* |KS inhaler kullananlarda endokardit riski,

* Genel ¢calisma popilasyonunda anlamli derecede daha dusuk
 KOAH (astim olsun veya olmasin) alt grubunda da anlamli diizeyde azalmis

* Ancak astim (KOAH olsun veya olmasin) alt grubunda anlamh degildir



TARTISMA

ePerikardit ve Miyokardit Riski

¢iKS inhaler kullanimi sonrasinda perikardit ve miyokardit riskinde anlamli
azalma yalnizca genel ¢alisma poplilasyonunda gozlenmistir

*KOAH veya astim alt gruplarinda bu azalma anlamh degildir

* Perikardit, miyokardit ve endokardit tanili hastalar icinde IKS inhaler kullananlarin
sayisi nispeten daha az oldugu icin bu sonucta dikkatle yorumlanmalidir



TARTISMA

e Tim calisma populasyonu ve LABA inhaler satin alan KOAH hastalari icin HT,
serebrovaskuler hastalik, iletim bozukluklari ve aritmiler acisindan risk 6nemli 6l¢lide
daha disukti

* Ancak, astimli hastalar icin daha dusuk bir risk saptanmadi

* Kalp yetmezligi riski sadece KOAH hastalari icin 6nemli élcude daha disukti



TARTISMA

 KOAH hastalarinda yapilan bir meta-analiz sonucuna gore;

« KOAH hastalarinda IKS tedavisinin kardiyovaskiiler hastaliklar,
serebrovaskiiler hastaliklar, arterioskleroz, hipertansiyon, anevrizma ve
arter diseksiyonlari, emboli ve tromboz acisindan plaseboya kiyasla ek bir
risk olusturmadigi saptanmistir

* |[KS+LABA kombinasyonu da LABA veya LABA+LAMA kombinasyonuna gore ek
bir kardiyovaskdler risk artisiyla iliskili degildir

Risk of Cardiovascular Events Associated with Inhaled Corticosteroid Treatment in Patients with Chronic Obstructive Pulmonary Disease: A Meta-Analysis. Can Respir J. 2018 Jul



TARTISMA

 SUMMIT c¢alismasinin bulgulari;

* Kardiyovaskuler hastalik riski yiiksek KOAH hastalarinda IKS ve/veya LABA
kullanimi plaseboya kiyasla kardiyovaskiler olay veya mortaliteyi artirmamistir

Fluticasone furoate and vilanterol and survival in chronic obstructive pulmonary disease with heightened cardiovascular risk (SUMMIT): A double-blind randomised controlled trial.
The Lancet. 2016



TARTISMA

e Bir meta-analizde;
* KOAH hastalarinda LABA kullanimiyla hipertansiyonda azalma oldugu bulunurken
(RR 0,73, %95 Cl 0,55-0,98)
» Kalp yetmeazligi riskinde artis egilimi gozlenmistir (RR 1,71 %95 Cl 1,04-2,84)

* Olodaterol kardiyovaskdler advers olaylarin(RR 0,65 %95 Cl 0,49-0,88), Formoterol
kardiyak iskemi riskini azaltabilir (RR 0,53, %95 Cl 0,32, 0,91)

Relationship of inhaled long-acting bronchodilators with cardiovascular outcomes among patients with stable COPD: a meta-analysis and systematic review of 43 randomized
trials. Int J Chron Obstruct Pulmon Dis. 2019 Apr



TARTISMA

* Farkli bir meta-analizde;

e LABA kullanimiyla (OR 1,70 %95 CI 1,00-2,90)

 LABA+LAMA kullanimiyla (OR 2,31 %95 Cl 1,1-5,09) kalp yetmezligi riski artisi
da gosterilmistir

Correlation of Inhaled Long-Acting Bronchodilators With Adverse Cardiovascular Outcomes in Patients With Stable COPD: A Bayesian Network Meta-Analysis of Randomized Controlled Trials. J
Cardiovasc Pharmacol. 2019



TARTISMA

* KOAH hastalari arasinda yapilan vaka kontrol calismasinda;

 LABA (OR 1,5 %95 Cl 1,35-1,67)

* LAMA (OR 1,52 %95 Cl 1,28-1,80) tedavisinin baslamasindan sonraki 30 giin
icinde, tedavi kullanilmayanlara kiyasla kardiyovaskuler hastalik riskinde artis
gorulmustir

* Ancak, bu etki tedavinin 31. gliniinden 60. guinltne kadar azalmis ve 71. glinden
240. giine kadar baslangic riskinden daha dusuk bir seviyeye ulasmistir

Wang MT, Liou JT, Lin CW, et al. Association of Cardiovascular Risk With Inhaled Long-Acting Bronchodilators in Patients With Chronic Obstructive Pulmonary Disease: A Nested Case-Control Study.
JAMA Intern Med. 2018



TARTISMA

* IKS+LABA inhalerleri, tek basina IKS ile karsilastirildiginda astim, KOAH
ve astim-KOAH birlikteligi olan hastalarda major kardiyovaskuler olay
riskinde artisla iliskili bulunmamistir

Amegadzie JE, Gamble JM, Farrell J, Gao Z. Association between Inhaled 82- agonists Initiation and Risk of Major Adverse Cardiovascular Events: A Population-based Nested Case-Control
Study. Int J Chron Obstruct Pulmon Dis. 2022



TARTISMA

* LAMA inhaler kullanimi, tim calisma populasyonunda ve KOAH hastalarinda
hipertansiyon, serebrovaskuler hastalik, periferik vaskuler hastalik ve iskemik kalp
hastaligi riskinde anlamli bir azalma ile iliskili bulunmustur

* Ancak bu iliski astim hastalari icin istatistiksel olarak anlamli degildir

* Kapak hastaliklari, kardiyomiyopati ve kalp yetersizligi acisindan anlamli risk azalmasi
valnizca KOAH hastalarinda saptanmistir



TARTISMA

* Bir meta-analizde, 30 ginden fazla bir stiredir ipratropium bromur veya tiotropium
kullanan KOAH hastalari arasinda daha yuksek kardiyovaskuler 61Gm, Ml ve inme riski

(RR 1,73 %95ClI 1,27-2,36) gosterilmistir

e Baska bir meta-analizde, LABA+LAMA kombinasyonu (RR 1,39 95%Cl 1,11-1,81) ve
tclt tedavi (RR 1,42 %95 ClI 1,03-1,61) kullanildiginda M1, kardiyovaskuler éliim ve

inme riskinde onemli bir artis gordlmustur

*Inhaled Anticholinergics and Risk of Major Adverse Cardiovascular Events in Patients With Chronic Obstructive Pulmonary Disease: A Systematic Review and Meta-analysis. JAMA.

2008
*Combination therapy with long-acting bronchodilators and the risk of major adverse cardiovascular events in patients with COPD: a systematic review and meta-analysis. Eur Respir J.

2023



TARTISMA

e 2008 yilinda FDA, tiotropiumun plasebo ile karsilastirildiginda inme riskinde ktc¢uk
bir artis olabilecegini (tedavi goren 1.000 hastada 2 vaka) belirten bir uyari yayinladi

* Tiotropium kullaniminda plasebo ile karsilastirildiginda Ml ve inme riskinde 6nemli
bir artis gortilmeyen UPLIFT calismasinin ardindan, FDA uyariyi geri cekti

*Kesten S, Celli B, Decramer M, Leimer |, Tashkin D. Tiotropium HandiHaler in the treatment of COPD: a safety review. Int J Chron Obstruct Pulmon Dis. 2009
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* LAMA inhalerlerinin kullanimi bir meta analizde aritmi, hipertansiyon, MI, inme ve kalp
yetmezligi riskini artirmamis olsa da, baska bir meta analiz tiotropium kullaniminda plasebo ile
karsilastirlldiginda kardiyovaskuler hastalikta azalma oldugunu gostermistir

« LABA+LAMA tedavisinin baslanmasi, IKS+LABA tedavisine kiyasla akut koroner sendrom, kalp
yetmezligi ve aritmi riskinde daha disuk oranlarla iliskilendirilmistir

* Ayrica, yapilan bir sistematik derlemede, tiotropium kullaniminin plaseboya kiyasla Ml riskinde
azalma ile iliskili oldugu bildirilmistir (RR 0.74, %95 GA 0.61—-0.90)

*Celli B, Decramer M, Leimer |, Vogel U, Kesten S, Tashkin DP. Cardiovascular safety of tiotropium in patients with COPD. Chest. 2010
*Samp JC, Joo MJ, Schumock GT, Calip GS, Pickard AS, Lee TA. Risk of Cardiovascular and Cerebrovascular Events in COPD Patients Treated With Long- Acting 82-Agonist Combined With a Long-Acting Muscarinic or

Inhaled Corticosteroid. 2017
*Rottenkolber M, Rottenkolber D, Fischer R, et al. Inhaled beta-2-agonists/ muscarinic antagonists and acute myocardial infarction in COPD patients. RespirnMed. 2014
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Bulgulardan birkac olasi aciklama cikarilabilir

inhale kortikosteroid kullanimi hastaliga bagl inflamasyon ve yiki azaltarak kardiyovaskiler
sistem Uzerindeki olumsuz etkileri hafifletebilir

Bu etki, IKS’nin birinci basamak tedavi oldugu astim hastalarinda kismen aciklanabilir

lleri yasli daha yuiksek kardiyovaskiler risk profiline sahip KOAH hastalarinda daha belirgin
bir kardiyovaskuler risk azalmasi gozlenmistir.Bu durum, bu hasta grubunda inhale uzun etkili
bronkodilatorlerin daha yaygin kullanim egilimiyle de iliskilidir



TARTISMA

* Semptomlarin ve alevlenmelerin azaltilmasi, kardiyovaskuler stresin ve buna bagl akut
ve/veya kronik komplikasyonlarin azalmasina katki saglayabilir

* Ayrica dispne yasayan KOAH ve astim hastalari, inhaler tedavilerden yarar gordukleri icin
semptomlarinin kardiyak kdokenli olabilecegini arastirma egiliminde daha az olabilir; bu durum
da kardiyovaskuler tani sikhginin azalmasina yol acabilir

e Diger yandan inhaler satin alan hastalar, hekim 6nerilerine daha iyi uyum gosteren, diger ilac
tedavilerine ve saglikli yasam aliskanliklarina daha yatkin bireyler olabilir.Bu nedenle inhaler
kullanimi, yalnizca tedavi etkisini degil, daha iyi genel saghk davranislarini ve buna bagl risk
azalmasini da yansitiyor olabilir



TARTISMA

* Mevcut calismanin gicu, onemli farkhliklarin gosterilmesini saglayan genis populasyon
olmasina ragmen, birkac sinirhligi bulunmaktadir

* Ik olarak, retrospektif bir calisma olarak, sonuclar inhaler kullanimi ile kardiyovaskiiler
hastalik arasinda supheli bir iliski oldugunu gosterebilir; ancak nedensel bir iliski
kurmak icin randomize kontrollu calismalar gereklidir

* |kincisi, inhalerlerle ilgili bilgiler satin alma verilerinden elde edilmistir ve bu durum
gercek kullanimla es anlamli degildir



TARTISMA

« LABA, LAMA ve iKS inhaler tedavilerinin semptomlari, alevlenmeleri ve mortaliteyi azaltmadaki
klinik yararlari kanitlanmis oldugundan, bu ilaclarin plasebo ile karsilastirildigi randomize kontrollG
calismalarin yurutilmesi etik olarak mumkuin degildir

* Bu nedenle, ilac maruziyetinin etkilerini karsilastirmak yalnizca gergek ila¢ satin alma verileri ya da
RKC’lerde inhalerlere yerlestirilen gizli izleme sensorlerinden elde edilen veriler araciligiyla
yapilabilmektedir

* Bu calisma, farkl jenerik ilaglari, inhale tedavilerin farkli dozlarini ve ila¢ kombinasyonlarini
karsilastirmamistir.Bu durum onemli bir sinirlilik olusturmaktadir



SONUC

 Astim ve KOAH hastalarini kapsayan genis 6lcekli retrospektif calismada, IKS inhaler
kullanimi kardiyovaskuler hastalik insidansinda anlamli bir azalma ile iliskili bulunmustur

* LABA ve LAMA inhaler kullaniminda da daha sinirli olmakla birlikte istatistiksel olarak
anlamli koruyucu etkiler gozlenmistir. Bu bulgularin dogrulanmasi ve nedensellik
iliskisinin daha guclu bir sekilde ortaya konabilmesi icin ileri randomize kontrollii
calismalara ihtiyac vardir
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