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Behandla lungan for att radda hjartat?
- Kardiovaskulara konsekvenser av KOL-exacerbation

Josefin Sundh

Overlékare Lungsektionen, Hjért-lung-fysiologiska kliniken Universitetssjukhuset i Orebro
Docent Fakulteten fér Medicin och Hélsa, Orebro Universitet
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Risken for hjartinfarkt och stroke

ar okad i anslutning till KOL-exacerbation

Author and Year N in study Weight Risk Ratio [95% CI]

Donaldson 2010 (N =25,857) i 17.81 1.11[0.70, 1.70]

Goto 2018 (N=362,867) 22 20.04 1.28(1.17,1.39)

Halpin 2011 (N =3,960) = 537 13.04[1.71,99.70)

Kunisaki 2018 (N =16,485) ., 16.64 7.00 [4.00, 12.30)

Reilev 2019 (N = 118,807) Jini] 20.12 3.57(3.43,3.71]

Rothnie 2018 (N =5,696) [ ] 20.02 1.65(1.50, 1.81])

RE Model (Q=615.00, df=5, p=0.00; 112=99.2%) @ 2.43 [1.40,4.20)
05 1 : 10 30

Risk Ratio (log scale)
CVL
Author and Year N in study Weight Risk Ratio [95% CI]
Donaldson 2010 (N = 25,857) I 15.79 0.93 [0.60, 1.50)
Goto 2018 (N=362,867) ‘W 21.14 1.77(1.55,2.01]
Halpin 2011 (N =3,960) . 414 4.51[0.97, 20.86]
Portegies 2016 (N =1,028) —— 15.81 1.28[0.81,2.02]
Reilev 2019 (N = 118,807) [Tl 21.62 2.78[2.60,2.97)
Rothnie 2018 (N =5,696) E 21.50 1.51[1.39,1.65]
RE Model (Q=149.36, df=5, p=0.00; IA2=96.79P/’\—/->,\ 1.68(1.19,2.38)
0.1 ! 5 10 30

Risk Ratio (log scale)

Mullerova
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Okad risk for flera olika kardiovaskulara
events efter exacerbation av KOL

Number of outcome events Number of outcome events
30-day reference  30-day period after I-year reference  1-year period after
Outcomes period AECOPD IRR (95%CI) P value Outcomes period AECOPD IRR (95%CI) P value
Composite 7.010 9414 - 1.34 (1.30-1.39)  <0.001 Composite 28,629 34,399 . 1.20(1.18-1.22) <.001
Acute myocardial Acute
3 ik 939 1,200 . 1.28 (1.17-1.39)  <0.001 myocardial 3879 4253 Ld 1.10(1.05-1.15)  <.001
infarction 2 ¢
infarction
Heart failure 4,541 5.679 - 1.25(1.20-1.30)  <0.001 :::;::e 18,283 21,880 L 1.20(1.17-1.22) <.001
Atrial fibrillation 813 1,232 o 1.52(1.39-1.66) <0001 . . 3,275 3,902 ool 1.19(1.14-1.25) <001
fibrillation
Pulmonary 308 582 et 1,89 (1.65-2.17)  <0.001 L imonary 1181 1,504 re 127(1.18-137) <001
embolism embolism
Ischemic stroke 368 650 ot 1.77 (1.55-2.01)  <0.001 Ischemic stroke 1,790 2,481 1 1.39(1.30-1.47) <001
Haemorrhagic 41 7 i 173 (118-2.54)  0.005 Hemontiagic 21 379 et 171 (1.452.02) <001
stroke stroke
0.2 1.0 50 0.2 1.0 5.0
IRR for acute cardiovascular event IRR for cardiovascular outcome cvent

Goto J Gen Intern Med 2018




s Region Orebro l3n

I(A) Outcome: MI
300
é 2501
um . . E 200
.“; L]
Okad risk for P o -
3 "=
2 1001 00 o g SN
; o QPO"@ o oo;:gtﬁg’qugo 00.0' ‘0‘.“ °,
MACE efter [ o|piotpindfily 50
-4
ol

n T T T T T T T T T T T T T
-182 -168 ~154 ~140 126 112 -98 -84 -70 -56 -42 -28 -14 -1
- exa Ce r a I O l l Control periods Washout  Index

Outcome: CV death

200+

150 o

o 0% %
100 S S X

_e@@reo 00" A ﬁ ﬁ gogx,@%f

04
T T T T T T T T T T T T T T
-182 -168 -154 -140 -126 -112 -98 -84 -70 -56 -42 -28 -14 -1

Control periods Washout  Index

5

=]

Number of patients with exacerbation

G

Outcome: stroke
60
55
50 .
45
40
35 %
301 o F o o o000 So
2540 © B, o° o LR
20 °0m%°o%% °°o°° °09 %o o°
15 °0—5 %o
10
5_
0+ : : : : : : : : : : : : : :
-182 168 -154 140 -126 -112 -98 -84 -70 -56 -42 -28 -14 -1

Number of patients with exacerbation

Control periods Washout  Index




.. 2018
05918 L i
nRegion Orebro lan
\ "~

Risken for kardiovaskulara events efter KOL-
exacerbation ar hogst initialt och minskar gradvis

All Exacerbations
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Hospitalization
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1-30d 31-90d 91d-—1yr

Days following onset of acute exacerbation of COPD

>1yr

~ Kunisaki Am J Resp Crit Care h
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Vad beror
den okade
risken pa?

Exacerbations
of COPD

Acute respiratory infection

Hypoxaemia

Tachycardia

High arterial stiffness

Systemic inflammation

Hypercoagulability

— Platelet activation

Oxidative stress

Acute
cardiac
dysfunction

Endothelial dysfunction

Lung hyperinflation

High-dose B, agonist

Pulmonary hypertension and
ventricular interdependence

Autonomic nervous system
dysfunction

MacDonald
Lancet Respiratory Medicine
2016
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Mekanismer vid KOL och hjartinfarkt

J

Smoking Ageing /

Acute myocardial
infarction

Plaque rupture
Thrombosis

- Goedemans Eur Respir Rev i-
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Patienter med KOL-exacerbationer
kan fa hjartinfarkt av bade typ 1 och typ 2

Plaque rupture with thrombus

MN‘ A

Vasospasm or endothelial
dysfunction

" < MiType 2

Fixed atherosclerosis and
supply-demand imbalance

&\ o

Supply-demand
imbalance alone

« Typ-2-infarkt hogre mortalitet
» Prevalens typ 2-infarkt baserat pa registering Swedeheart 7%
* Prevalens vid klinisk studie 25% av alla infarkter!?

Thygesen European Heart Jou.
Baron Heart
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| vilken utstrackning har patienter med KOL och sjalvrapporterad
hjartinfarkt underliggande coronaratheroskleros?

90%
80%
70%
60%
50%
40%
30%
20%

10%

0%

CAL No CAL

m Significant coronary atherosclerosis
Non-significant coronary atherosclerosis
No or non significant coronary atherosclerosis

T

Sundh, prel SCAPIS-data
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CAL dubblerar risken for hjartinfarkt
bade med och utan underliggande coronaratheroskleros

Multininominal regression of association of CAL
with mycocardial infarction with and without underlying atherosclerosis

4,5

3,5

0,5

Significant coronary atherosclerosis Non significant atherosclerosis

Sundh, prel SCAPIS-data
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KOL-exacerbationer kan vara svara att sarskilja
fran hjartinfarkt och forsamring i hjartsjukdom

« Hjartinfarkt hos KOL-patienter ger oftare atypisk klinik men retrospektiv
bedomning av KOL-exacerbationer visar att manga hjartinfarkter missas

« Svar KOL kan ge hogerkammarsvikt och hypoxi kan ge njurpaverkan
med vatskeretention

« En femtedel av exacerbationerna beror sannolikt egentligen pa hjartsvikt
och arytmi

Brekke Resp Med 2008
MacDonald Lancet Respiratory Medicine 2016
Couturaud JAMA. 2021

T
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Troponiner och natriuretiska
peptider vid KOL-exacerbationer

« Kan bl a bero pa typ 1 och 2-infarkt, hoger eller vansterkammarbelastning
* Predikterar oavsett orsak risken for mortalitet vid exacerbation av KOL

104;
fm Neither elevated
094 ©
" Troponin T elevated
L R T T T e e L EEL R R D
' NT-proBNP elevated
0.7 4 .
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Pavasini Int J Cardi
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Kan vi paverka risken for kardiovaskular
sjuklighet/dod efter KOL-exacerbationer???

e
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Behandla hjartat for att skydda hjartat?

 Battre sekundarprofylax!

* Primarprevention?

- Flertal observationsstudier visar minskad risk av betablockad,
statiner, ACE-hammare och ASA bla hjartkarlsjukdom och mortalitet
vid KOL med eller utan hjartsjukdom

- Hittills ingen RCT med pavisad primarprofylaktisk effekt efter
exacerbationer saknas

Andell Am J Heart Ass 2015
Short BMJ. 2011, Dransfield Thorax. 2008, Rutten Arch Intern Med
Mortensen Respir Res 2009

~ Pavasini COPD 2016 Harrison Thorax 2014
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Behandla lungan for att skydda hjartat?

e
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Metaanalys av studier avseende trippelterapi

Minskad risk for all-cause mortality....

triple LAMA/LABA Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Aaron 2007 6 145 6 148 56% 1.02 [0.32, 3.24) —
Lipson 2018 50 4151 39 2070 41.8% 0.63 [0.42, 0.97] —
Papi 2018 16 764 21 768 17.2% 0.76 [0.39, 1.47] —T
Kerwin 2019 3 194 1 174 1.4% 2.72 [0.28, 26.37]
Rabe 2020 28 2144 49 2125 34.0% 0.56 [0.35, 0.90] —
Total (95% CI) 7398 5285 100.0% 0.66 [0.50, 0.87] £
Total events 103 116
Heterogeneity: Tau? = 0.00; Chiz = 2.72, df = 4 (P = 0.61); 2= 0% 0 65 0=2 3 5 2=0
Test for overall effect: Z = 3.00 (P = 0.003) B Favc;urs triple  Favours LAMA/LABA

...och minskad risk for fatala cardiovascular events

triple LAMA/LABA Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Lipson 2018 20 4151 16 2070 53.0% 0.62[0.32, 1.20] —T
Rabe 2020 11 2144 28 2125 47.0% 0.39[0.19, 0.78] ——
Total (95% ClI) 6295 4195 100.0% 0.50 [0.31, 0.80] B
Total events 31 44

ity: 2 = e 2= = = - 12 = 09 t t + +
Heterogeneity: Tau? = 0.00; Chi? = 0.95, df =1 (P = 0.33); I = 0% 0.05 02 1 5 20

Test for overall effect: Z = 2.86 (P = 0.004)

Favours triple Favours LAMA/LABA
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Effect on all cause mortality of
triple therapy vs LABA/LAMA

Time to all-cause mortality (on/off treatment)’ Time to all-cause mortality (on/off treatment)?
Other endpoint Secondary
endpoint
3.57
- == FF/UMEC/VI
S 0l Fm IMPACT ETHOS
] = UMEC/VI

N

of all-cause mortality (%)>

Kaplan—Meier cumulative incidence
o

4 8 12 16 20 24 28 32 36 40 44 48 52

o

T 1 1 T T T T T T T T T 1
0 28 56 84 112 140 168 196 224 252 280 308 336 364

Time to event (days) Weeks
FF/UMEC/VI BUD/GLY/FORM
demonstrated a demonstrated a
significant reduction vs significant reduction vs LAMA/LABA
28(%) LAgMA/LABA 490/0 gHR: 0.51; 95% ClI: 0.33, 0.80; unadjusted
HR: 0.72; 95% Cl: 0.53 to 0.99; p=0.042 p=0.0035
0,83% absolute risk reduction 1,24% absolute risk reduction

1Lipson AJRCCM 2020., Martinez Am J Crit Care Med 2021
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Reduction in all-cause mortality in different disease areas

Estimated absolute reduction in all cause mortality

1.40% 1,24%

1,20%

1,00% 0,87% 0,83%

0,80% 0,62%

0,60%

0,40%

0,00% o . . .

S & S &
< & &L
\zg»&\ %\& Oé\
S & &
N &
X
%0

(p=0.052) (p=0.042) (p=0.0035)

FP, Flutikasonpropionat; SAL, Salmeterol; FF, Flutikasonfuroat; UMEC, Umeklidinium; VI, Vilanterol; BUD, Budesonid; GLY, Glykopyrronium; FOR, Formoterol

1. Anthonisen NR et al. Ann Intern Med 2005;142(4):233-9; 2. Scandinavian Simvastatin Survival Study group. Lancet 1194;344(8934):1383.9; 3. The Heart Outcomes Prevention Evaluation Study Investigators. N Engl
J Med 2000; 342:145-53; 4. Calverley et al NEJM 2007;356:775-895. Lipson et al. Am J Respir Crit Care Med 2020 Jun 15;201(12):1508-1516; 6. Martinez FJ et al. Am J Respir Crit Care Med. 2020
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NNT for COPD12 NNT for cardio vascular disease?

Statin treatmentfor 5 years

Triplevs Benefits in NNT
LAMA/LABA
» 1in 83 were helped (life saved)
1 » 11n 39 were helped (preventing non-fatal heart attack)
80 « 1in 125 were helped (preventing stroke)

Blood pressure therapy for4years

120 Benefits in NNT

» 1in 125 were helped (prevented death)
« 11n 67 were helped (prevented stroke)
¢ 1in 100 were helped (prevented heart attack®)

1. Martinez FJ et al. Am J Respir CritCare Med. 2021 Mar 1; 203(5): 553-564, 2. Lipson etal. Am J Respir Crit Care Med. 2020 Jun 15;201(12):1508-1516;
3. hitps:/iwww.thennt.com/. Available at: https:/fiwww thennt.com/nnt/statins-for-heart-disease-prevention-with-known-heart-disease/ (Accessed November 2020).
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Post-hoc analys nr 1 (ETHOS)

Noexac - 1 mod exac e = 2 mod exac = 1 sev exac
Iy 6~
=
©
0 ~
EE 4-
[S )]
5 ¢
K]
23 24
c £
©
Q
<
0- T T T T
0 3 6 9 12
Time from state entry (months)
Number of patients at risk
No exac 8504 6035 4820 3971 1704
1 mod exac 3485 1880 985 414 3
= 2 mod exac 1558 992 534 134 0
= 1 sev exac 939 542 356 185 3

Ju fler exacerbationer desto storre mortalitetsrisk utan ICS

Rhodes BMC Medical Research Methodology 2022
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Post-hoc analys nr 2 (IMPACT):

160 é #CVAESI ¢ Serious CVAESI 100 3 ¢ CVAES| ¢ Serious CVAESI
o) r t
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Exacerbation 1-30days 31-90 days 91-365 days Exacerbation 1-30days 31-90 days 91-365 days
event event
] o [
Exacerbation Svar exacerbation

Okad risk for cardiovaskuléra events efter exacerbation oavsett tidigare
exacerbationsfrekvens, KOL-behandling och kardiovaskular risk
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< Post-hoc analys nr 3 (IMPACT)

Figure 3. Time-to-First On-Treatment Composite Event®

= FFIUMEC/VI = FFVI = UMECNVI
229 FF/UMEC/VI vs UMECIVI HR: 0.84 (95% CI1 0.74, 0.98)
20 4 FFAUMEC/VI vs FF/VI HR: 0,94 (95% CI 0.84, 1.05)
UMEC/VI vs FFVI HR: 1.12 (5% CI 0.98, 1.28)
£
t
o
2
S
2
=
=
:
0 28 56 84 12 140 168 196 224 252 280 308 338 364
Time to event (days)
Number of patients at risk

FFIUMECNVI 4151 4014 3850 3748 2552 3529 3460 3348 301 3218 3185 3101 2053 2920
FFIVI 4124 3024 3638 3562 MM 3284 3208 3124 015 2059 2911 2841 2798 2672
UMECVI 2070 1848 1818 1740 1676 1607 1564 1526 1467 1441 1412 1378 1356 1300

¥Senere exacarbaton of SEN0US p of s2nous CVAES! or ACM

FF=fhticascne furoate; UMEC i Vi=wik ol HR=h d rato; Cl=confidence interval, CVAES I=cardiovascdar adverse event of specal imerest; ACM= al-cause mortalty

Trippelbehandling minskade risken for kompositmatt av exacerbationer,
pneumoni, kardiovaskulara events, och dod, efter sjukvardad exacerbation...
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Post-hoc analys nr 3 uppdelat pa undergrupper

...men effekten av ICS verkar framfor allt drivas av paverkan pa exacerbationer

Figure 4. Time-to-First Composite Adverse Events (A) Severe Exacerbation, (B) Serious
Cardiovascular Adverse Event of Special Interest (C) Serious Pneumonia and (D) All-Cause
Mortality
— FF/IUMEC/VI — FFVI —— UMEC\VI
A . B .
Severe exacerbation* Serious CVAESH
~ 167 FFAUMECAI vs UMECVI HR: 0.75 (65% C10.64, 0.87) ~ 169 FFUMECVI vs UMECNI HR: 096 (65% CI10.72,1.27)
2 14 FFUMECAI vs FEMIHR: 088 (85% CI 0.78, 1.01) £ 144 FFUMECAIvs FENIHR: 1.19 (95% CI 093, 1.51)
E 12 UMEC/VI vs FF/VI HR 1,19 (95% C11.02, 138) E 12 UMEC/VI vs FF/VIHR: 1.24 (85% C10.92, 1.66)
3 10 E
% d %
2 6 2
2 4 2 4
£ > -
L S R G S I G WSS A
0 28 56 84 112 140 168 196 224 252 280 308 336 364 0 28 56 84 112 140 168 196 224 252 280 208 326 364
Time to event (days) Time to event (days)
¢ Severe pneumonia® o ACM
~ 187 FRUMECAI vs UMECHI HR: 162 (65% C11.21,2.17) ~ 187 FRUMECNIvs UMECNI HR: 0.58 (85% C10.38,0.88)
£ 14 FFUMECAI vs FEMVIHR: 110 (85% CI 0,86, 1,34) £ 144 FEUMECNI vs FEVIHR: 0.95 (95% CI 0.64, 1.40)
E 12 UMEC/VI vs FF/VI HR 0.68 (95% C10.50,091) ',.';' 12 UMEC/VI vs FFVIHR: 1,63 (95% C1 1.07, 2.49)
3 10 3 10
B 8 3 3
& s -
2 4 R et I
£ 2 S _ g 2
P s
0 f————— 1
0 28 56 B4 112 140 168 196 224 252 280 308 336 364 0 28 56 B4 112 140 168 196 224 252 280 308 336 364
Time to event (days) Time to event (days)
AEvent keading to hosgdaization or death.
FF=h furcate, UMEC: Adivium Vi=vil I, HR=hazard raio, Cl=confidenos interval, CVAE Sircardiovasculer adverse evert of specisl interest, ACM=all.cause mortality




S RegonOetolin— Take home messages

« Kardiell samsjuklighet ar vanligt vid KOL, men prevalensen vid
exacerbationer underskattas ofta

 Risken for framforallt hjartinfarkt och stroke ar klart 6kad vid och under den
narmaste tiden efter en KOL-exacerbation

» Patienter med KOL-exacerbationer kan fa hjartinfarkt av bade typ 1 och typ 2

* Vid KOL-exacerbation predikterar forhojda troponiner och natriuretiska
peptider okad risk for mortalitet och kardiella handelser

* Det ar viktigt att patienter med KOL och samtidig kand hjartsjukdom far
kardiell behandling enligt befintliga riktlinjer

* Det finns ett stort behov av randomiserade kontrollerade studier
av nyttan av att “behandla lungan for att radda hjartat!

L



