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Srdecni selhani a ICHS

~ 2/3 srdecniho selhani v populaci je (a bude) disledkem ICHS

Revaskularizace jednoznaéné zlepsuje mortalitu u akutnich forem
ICHS

Jaky ma revaskularizace (PCl nebo CABG) efekt na
prognozu/funkci LK u pacientu s chronickou ICHS (a snizenou
EF) neni uplné jasné



Stavajici praxe revaskularziace u ischemické dysfunkce
stoji na datech z registru

CASS registr, ICHS, LV EF < 36%
CABG vs medical therapy

SURVIVAL BY STRATIFIED DIRECT ADJUSTMENT
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Survival Probability

Duke database, 1969-1994, LV EF < 40%
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Starsi ne-randomizované registry (CASS registry, Duke database)
CABG u pacientu s EF LK < 35% byla spojena s lepSim pfeZitim
(zvlasté u 3VD a left-main) proti OMT,

ale:
revaskularizace byla indikovana pro AP (nikoliv HF)

primitivni farmakoterapie, absence randomizace (cela fada moznych zkresleni)



Efekt CABG u ischemického srdecniho selhani:
randomizovana kontrolovana studie STICH

STICH - Surgical Treatment of Ischemic Heart Failure (n=1212)

randomizovana studie CABG vs OMT u pacientti s EF LK < 35%, ICHS (2-3 tepny),
bez ohledu na AP ¢i viabilitu, pacienti se sten6zou kmene nebo tézkou AP nebyli zarazovani

recruitment 2002-2007 (véetné IKEM)
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studie STICH po 10 letech sledovani (STICHES)

Death from Any Cause (Primary Outcome)

100-
OMT vs CABG u ICHS s EF<35% 90- Hazard ratio, 0.84 (95% Cl, 0.73-0.97)
n=1212 P=0.02 by log-rank test
80+
0 Medical therapy
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Number needed to treat: n=14 104
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Po dvou letech je operacni riziko vykompenzovano zlepsenym prezitim

Efekt CABG na prognozu se uplatni az za delSi dobu

N Engl ) Med 2016;374:1511-20.



STICHES: analyza podskupin

P Value for
Subgroup No. of Patients Hazard Ratio (95% Cl) Interaction
All patients 1212 [ 0.84 (0.73-0.97)
Age . 0.18
=60 yr 589 F—— 0.91 (0.75-1.10)
<60 yr 623 ——]! 0.75 (0.60-0.93)
Sex ' 0.50
Male 1064 =1t 0.85 (0.73-0.99)
Female 148 : o—] 0.73 (0.46-1.16)
NYHA heart failure class E 0.74
lor I 765 —— 0.85 (0.71-1.02)
I or IV 447 ——] 0.81 (0.65-1.01)
LVEF : 0.31
<28% 653 —— . 0.77 (0.64-0.92)
>28% 559 —e—] 0.89 (0.71-1.11)
End-systolic volume index E 0.68
<78 ml/m? 564 ——H+ 0.85 (0.68—1.06)
>78 ml/m?2 551 —— 0.80 (0.65-0.98)
CCS angina class : 0.52
No angina or | 629 ——: 0.80 (0.65-0.97)
11, 111, or IV 583 —— 0.88 (0.72-1.09)
No. of diseased vessels with =75% stenosis E 0.04
0,1,0r2 769 - 0.93 (0.77-1.11)
3 442 F—— 0.68 (0.54-0.86)

Miladsi 60 let, s vétSi dysfunkci a nemoci tfi tepen nejvice profitovali z CABG



Change in LVEF (%)

STICHES: viabilita, zména EF a prognoza
v 10-letém sledovani

N=601, testovani viability pomoci SPECT/dobutamin stress echo
u 50% posouzeni EF za 4 mésice po randomizaci, follow-up 10,4 let
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Zlepseni EF nebylo spojeno
s poklesem mortality

.... Efekt CABG na progndézu
ischemické dysfunkce neni
zprostredkovan zlepsenim EF

.... (snizeni rizika re-IM ?)

Percentage of Patients

Pacienti s viabilnim myokardem méli malé zlepSeni
EF LK (bez ohledu na CABG)
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Viabilita nepredikovala efekt CABG na EF
a efekt CABG na prognézu

Improvement vs. no improvement in LVEF: adjusted hazard ratio, 1.00 (95% CI, 0.74-1.34)

Celkova mortalita

Improvement in LVEF
(N=167; 105 deaths) 64%
62%

No improvement in LVEF
(N=151; 91 deaths)

Years since 4-Month Study Visit

Panza JA NEJM 2019;381: 739-48



The STICH Trial (Surgical Treatment for

Ischemic Heart Failure)
Mode-of-Death Results

Number of Events

CABG MED Hazard Ratio -
610)  (602) P (85% ClI) :
Sudden Death 74 99 0.04 0.73 (0.54, 0.99) = S
!
'
Pump Failure Death 33 49 0.05 0.64 (0.41, 1.00) ‘—*—‘{'
'
!
Fatal MI Death 1 13 <0.01 0.07 (0.01, 0.57) - ;
'
:

Fatal CVA Death 1" 12 0.79 0.89 (0.39, 2.02) ' o2 1
:

CV Procedure Death 28 9 <0.01 3.11 (1.47, 6.60) ' ———1

,
'

Other Cardiac Death 14 7 0.15 1.92 (0.77, 4.75) t -

I I I

1 | I 1 | 1 | 1
0.008 0.016 0.031 0.063 0.125 0.250 0.500 1.000 2.000 4.000 8.000
CABG Better MED Better

CABG ve STICH snizoval mortalitu pfedevSim prevenci reinfarktu

J Am Coll Cardiol HF 2013;1:400-8



Efekt PCIl u ischemického srdecniho selhani ?
Studie REVIVE

N=700, LV EF <35% + extenzivni ICHS schidna k PCI, + viabilita
organizovana British Cardiovascular Intervention Society

Optimal Medical

PCI Therapy
Characteristic (N=347) (N=353)
Age —yr 70.0+£9.0 68.8+9.1
» Left ventricular ejection fraction — % 27.0+6.6 27.0+£6.9
Coronary artery disease characteristic
Median BCIS jeopardy score (IQR)** 10 (8-12) 10 (8-12)
» Left main coronary artery disease — no./total no. (25) 50/346 (14) 45/352 (13)
Three-vessel coronary artery disease — no./total no. (%) 133/346 (38) 143/352 (42)
MNYHA functional class — no./total no. (26)f
lorll 265/345 (77) 248/350 (V1)
» 1 or IV 30/345 (23) 1027350 (29)
Median NT-proBNP — pg/ml (IQR) 1376 (697—3426) 1461 (712—3365)
No angina 228/346 (66) 236/351 (67)

Randomizace: OMT vs OMT + kompletni revaskularizace pomoci PCI

1° endpoint: umrti nebo HF hospitalizace

Perera D, et al.
2°endpoint: EFza6al2mF-u:41m NEJM 2022; 387: 1351-60



Studie REVIVE: vysledky

F-u: 41 m 100+
PCl: 129 events (in 37.2% of patients)
90 Optimal medical therapy: 134 events (in 38.0% of patients)
e 804
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Optimal Medical
PCI Therapy Treatment Effect
Outcome (N=347) (N=353) (95% Cl)*
Primary outcome
Death from any cause or hospitalization for 129 (37.2) 134 (38.0) 0.99 (0.78-1.27)
heart failure — no. (%) 1
Secondary outcomes
Components of the primary outcome
Death from any cause 110 (31.7) 115 (32.6) 0.98 (0.75-1.27)
Hospitalization for heart failure{ 51 (14.7) 54 (15.3) 0.97 (0.66-1.43)

P(_:I revaskula’rlzace u ischemickeé dysfunkce nema Perera D, et al.
vliv na prognozu NEJM 2022; 387: 1351-60



Studie REVIVE

efekt PCI revaskularizace u ischemické dysfunkce

Mean LVEF (%)

407 Echocardiographic Estimates of LVEF
1T T _ _{ nelzepsuje QoL po 12m
304
Neni zadna podskupina kde by
PCI+OMT byla lepsi nez OMT
254
1
0 6 é 1|2 Subgroup No. of Patients Hazard Ratio (95% Cl)
All patients 700 —— 0.99 (0.78-1.27)
Months since Randomization Age 3
<70yr 350 —a— 0.86 (0.59-1.24)
=70yr 350 — 1.07 (0.78-1.48)
BCIS jeopardy score i
<8 - 308 —— 1.14 (0.78-1.66)
=10 390 —.— 0.92 (0.67-1.27)
Zévéry: LVSQ% 351 —l—}— 0.87 (0.62-1.22)
=29% 347 —_— 1.18 (0.83-1.67)
Diabetes mellitus i
. . , o —a— . .73-1.
CABG a PCI nejsou ekvivalentni = g5 — S
. v s NYHA functional class |
(CABG Je IepS|) lorll 513 —— 1.07 (0.79-1.46)
Ior IV 182 —a— 0.99 (0.67-1.48)
Atrial fibrillation 1
H v 4T o —— ) 75-1.
Revaskularizace pomoci PCI nezlepSuje EF ol . - o1 (036140
eft main stem disease !

. o ) i ] No t 603 —a— 0.96 (0.74-1.25)
Pacienti s ischemickou dysfunkci s e » —= 127 (0.70-230
Maji vysokou mortalitu (30% @ 41m) <160l w = L4 07159

a = -m ” - - 2 ng iter _0._‘ i .76—1..
Mysli i na jiné moznosti (LVAD, Tx, ICD..) 0 o 15 20

PCI Optimal Medical Therapy
Perera D, et al. NEJM 2022; 387: 1351-60 Better Better



CABG nebo PCIl u ischemického HF ?

Swedish Coronary Angiography and Angioplasty Registry (SCAAR)

Patients with heart failure with reduced ejection
fraction and multivessel disease n = 2509

Y\

Coronary artery bypass graft
(CABG) n =1100

Percutaneous coronary
intervention (PCI) n = 1409

150 200 250
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100

Delsi preziti po CABG nez po PCI u HF,

presto narusta pocet PCI !!
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Volz S et al. EHJ 2021: 42, 2657-2664



ProC€ je CABG lepsi u extenzivni ICHS ?

A) CABG: kompletnéjsi revaskularizace
B) CABG: prevence infarktu ,, chirurgickou kolateralizaci“

Studie které s CABG mély

meneé IM, mely i méné mortality

i mensi IM muze byt u pacienta
s nizkou EF letalni

p < 0.001 49
CABG provides
protection
against vessel
gﬁfl?cs;?n through 2 ///
collateralization - L. ,—ﬂ/
4 L] - L] I T T q T -_.-'fa-
CABG snizuje riziko re-IM 10 8 6 4 37 0 2
relM Casto vznika na neobliterujicich platech o
e ’
oot e . e
Gratft (zilni nebo tepenny) je ,zdravéjsi - -4 -
a méné ateroskleroticky, nez koronarni e
~ 6 -

tepna pred intervenovanou lézi Difference in New. Non-Lethal Mi

(CABG-PCI in Percentage Points)

Doenst, T. et al. J Am Coll Cardiol. 2019;73(8):964-76.
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ACC/AHA Heart Failure guidelines 2022

7.4.3. Revascularization for CAD

Recommendation for Revascularization for CAD
Referenced studies that support the recommendation are summarized

in the

In selected patients with HF, reduced EF (EF
<35%), and suitable coronary anatomy, surgical
revascularization plus GDMT is beneficial to

improve symptoms, cardiovascular hospitaliza-
tions, and long-term all-cause mortality.'®

Zadna zminka o viabilité
rozsahu ischemie
pouziti PCI



Indikace revaskularizace u pacientti s ChSS
ESC HF 2021 guidelines

2018 ESC/EACTS Guidelines on myocardial
revascularization

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Recommendations for myocardial revascularization in
patients with heart failure with reduced ejection

Recommendations on revascularizations in patients
with chronic heart failure and systolic left ventricular

dysfunction (ejection fraction <35%) fraction

Recommendations Recommendations Class® Level®
In patients with LV systolic dysfunc-
npd ‘ed s with severe ;YS ol Et:n:‘ CABG should be considered as the first-choice
tion an coronaryartery Isease sul e Tor . ) . . .
intervention, myocardial revascularization is revascularization strategy, in patients suitable for la
recommended?1250 surgery, especially if they have diabetes and for

CABG dod2s the f those with multivessel disease >811875885%0

I1s recommended as the Tirst revas-

cularization strategy choice in patients Coronary revascularization should be considered

with multivessel disease and acceptable to relieve persistent symptoms of angina (or an

surgical risk #51248:253 angina-equivalent) in patients with HFrEF, CCS, lla c

In patients with one- or two-vessel dis- and coronary anatomy suitable for revasculariza-

ease, PCl should be considered asan tion, despite OMT including anti-anginal drugs.

alternative to CABG when complete In LVAD candidates needing coronary revascula- I c

larizati be achieved. a

revascufarizaton can be achieve rization, CABG should be avoided, if possible.

In patients with three-vessel disease, PCI Coronary revascularization may be considered

should be considered based on the evalu- to improve outcomes in patients with HFrEF,

ation by the Heart Team of the patient’s '

coronary anatomy, the expected com- CCS, and coronary anatomy suitable for revas-

pleteness of revascularization, diabetes cularization, after careful evaluation of the indi-

status, and comorbidities. vidual risk to benefit ratio, including coronary C
LV aneurysmectomy during CABG should anatomy (i.e. proximal stenosis >90% of large
be considered in patients with NYHA class vessels, stenosis of left main or proximal LAD),
II/1V, large LV aneurysm, large thrombus comorbidities, life expectancy, and patient’s
formation, or if the aneurysm is the origin of perspectives.
arrhythmias.

" PCl may be considered as an alternative to
Surgical ventricular restoration during 2 CABG, based on Heart Team evaluation, consid- = 5
. . o~ <

CABG may be considered in selected Q ering coronary anatomy, comorbidities, and sur- 5
patients treated in centres with 5 ical risk. ]
EXDEI’TiSE.zsz_quS&E? g @

Nové ESC HF guidelines jsou bezdlvodné skeptické k revaskularizaci



Zavery
ICHS je a bude nadale vyznamna pric¢ina dysfunkce LK/srde¢niho selhani
U ischemického HFrEF, CABG zlepsSuje mortalitu, ale trva to déle a jinak
nez se predpokladalo
zlepsSeni EF asi nehraje moc velikou roli

CABG snizuje riziko re-IM (snizuje rozsah aterosklerézy v koron. reciste)

Perkutanni intervence u ischemického HFrEF neméla vliv na prognézu, QoL a
ejekéni frakci (studie REVIVE)

Nevyjasnéné otazky:
Ma smysl testovat viabilitu ?

Konkordance mezi oblasti viability a revaskularizaci (vysledky REVIVE?)
Detekce viability (rozsahu jizvy) pomoci magnetické rezonance ?
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Vyznam viability — podstudie STICH

601 pacientd ve STICH podstoupili vySetieni viability (nerandomizované)

SPECT nebo dobutaminové echo

1.0+
Hazard ratio, 0.64 (95% Cl, 0.48-0.86)

091 P=0.003
0.8-
0.74 pritomnost viability = lepsSi prognéza
0.6-
0.5-
0.4-

Without viability

Probability of Death

0.3+

With viabili
02 ith viability

Years since Randomization

Vysledek testu viability nepredpovédél dlouhodoby benefit z CABG !! PValue for

Subgroup No. Deaths Hazard Ratio (95% Cl) Interaction
Without viability 114 58 B 0.70 (0.41-1.13) 053
With viability 437 178 —— 0.86 (0.64-1.16)
T T T T T 1 ]
0.25 0.50 1.0 2.0
CABG Medical
Better Therapy
Better

Bonow RO, NEJM 2011;364: 1617-25

Vyznam konvenénich metod testovani viability pred CABG je otazny



Vliv véku na vysledky STICHES

All-cause Mortality
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Predpovida angina pectoris efekt revaskularizace ?

studie STICH (n=1212, EF<35%) , pacienti s AP CCS llI-IV a s sten6zou kmene vylouéeni

No Angina

No Angina at Baseline
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(=]

% 0.4

R

‘é 034 Medical Therapy Alone
s

+

s 0.2

g

5 o

=

§

% 1 2 3 4 5

Years

Jolicceur, E.M. et al. J Am Coll Cardiol. 2015; 66(19):2092-100.

Cumulztive Risk of All-Cause Death

Medical Therapy

L AP

Angina at Baseline

Probab ility of All-Cause Death
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01

0.57

0.4+

0.3+ Medical Therapy Alone

0.2 CABG
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% 1T ¥ § T 3
Years

Hazard ratio, 1.05 (95% C1, 0.79 - 1.38)
p=075

Mo angina at basaling i

g
-
T

T Angina at baseline

1 2 El 4 5
Years from Randomization

pacienti bez AP profitovali z CABG
dokonce vice nez tis AP !!

nepritomnost sy AP by neméla byt
davodem pro¢ neindikujeme SKG
nebo revaskularizaci



ICHS je hlavni pri¢ina srde¢niho selhani

U

NHANES | survey

60 4 He J, Arch Int. Med. 2001, 161: 996- 1002
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62% srdecniho selhani v populaci je disledkem koronarni ischémie/lM



Testovani ,,viability* nic moc neprinasi
Racionale pro testovani viability je presvédcivé, ale evidence pokulhava

Riziko mortality (celk.+CV.) ve studiich u ischemické dysfunkce LK, u kterych
byla revaskularizace provedena podle vysledku testu viability a nebo ne

Study Intervention Controls Relative risk 95% ClI Weight
STICH23 116/304 120/29 —I— 0.910 0.656-1.263 37%
HEART® 26/69 25/69 —— 1.064 0.533-2.125 9%
PARR-228 37/138 16/46 —_— 0.687 0.336-1.403 1%
REVIVED-BCIS2'7 110/347 115/353 —.— 0.961 0.699 -1.319 43%
Total (fixed effects) 289/858 276/765 ’ 0.923 0.750-1.136 100%
Total (random effects) 289/858 276/765 . 0.922 0.750 -1.135 100%

01 1 10
Relative risk

Test for heterogeneity

Q 0.8882 Management adherent Management nonadherent

to viability assessment to viability assessment

DF 3

Significance level P =0.8283

Pouzité testy viability: SPECT, dobutaminoveé echo, PET (PARR-2), nikoliv CMR !

SYSTEMATIC REVIEW AND META-ANALYSIS
- i ,neviabilni“ oblasti se mizou po del§i dobé zmatofit . T ,
Myocardial Revascularization in Patients

- benefit se nemusi projevit jen zlep$enim kinetiky With Ischemic Cardiomyopathy: For Whom
- kolateralizace off-target segementu ? and How '

J Am Heart Assoc. 2023;12:e026943.



Vyznam MR pro odhad efektu revaskularizace

Hodnoceni transmuralita a rozsah jizvy — late Gd enhancement - LGE

.
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Regional Systalic Wall
Thickening, mm

Baseline

Follow-up

Baseline

Follow-up

jizva < 50%

viabilita

rozsah jizveni myokardu (scar burden)
neprimy ukazatel viability

u jizvy nad 50% tloustky stény LK neni po
CABG zlepseni kontraktility

Shah, Kim RJ, JAMA. 2013;309(9):909-918



Revaskulaziace u ischemické dysfunkce LK

10-lety follow-up

studie STICH

Death from Any Cause (Primary Outcome)

100+

Studie STICHES 90-
OMT vs CABG u ICHS s EF<35% 80+
n=1212 = 70-
% 60

Vylou€eni pacienti s jasnou E 50—
CABG indikaci (kmen, AP llI-IV st) £ 4ol
Po 10 letech je zjevny N
mortalitni benefit z CABG Lo

Hazard ratio, 0.84 (95% Cl, 0.73-0.97)
P=0.02 by log-rank test

Medical therapy

_—

Priznivy efekt CABG nebyl predikovan:

- ani pritomnosti anginy
Jolicoeur EM, JACC 2015, 66; 2092-100
- ani viabilitou podle dobu-echa ¢i SPECTu

Bonow R, NEJM 2011; 364: 1617-25

pristup k revaskularizaci po STICH

| | |
9 10 11

Years since Randomization

- revaskularizace bez ohledu na viabilitu (pfi vhodné anatomii a nizkém riziku)..AHA

- ddraz na hodnoceni rozsahu jizvy (LGE MR -

transmuralita a rozsah)



Change in LV EF vs Viability by Treatment

ISR WEF R PRI FE 4 @ @

& @ bk & FREeE & 8

£
=
[=]
=
-
2
@
=
|
3]
m
3
=
W
>
B
@
=]
=
e
¥}

_| Treatmenrt at Randomization CABG —— MED

T T r T

o 20 40 60 80 100
Percent Viable Myocardium Panza JANEJM 2019;381: 739-48




Studie STICH - efekt CABG

N=1212, follow-up 56 mésica; vysoky podil cross-over (17% do CABG), nizka mortalita v kontrolni skupiné

@ 1.0 Hazard ratio, 0.86 (95% Cl, 0.72-1.04)
2 094 P=0.12 10
Ly U .
U , . Hazard ratio, 0.81 (95% Cl, 0.66—1.00
> 08 Celkova mortalita 0.9d 005 ( )
< 07 £ osd _
5 oc sg KV mortalita
U= : = 9 074
= = ©
= 0.5 ) "B U 0.6
= Medical therapy a5
0.4+ <3 054
‘s s o v
z 034 S 044 Medical therapy
— 3.2
g 027 ST 034
< 5 CABG
3 0.1 ga¥Y ood
O;O O l_
0 1 2 3 4 5 6 '
® - " 00 1 1 1 I 1 1
Years since Randomization 0 1 2 3 4 5 6
Years since Randomization
D
1.0
0.9 4 Hazard ratio, 0.70 (95% Cl, 0.58-0.84)
E og | P<0.001
£ 07 Analyza podle
£ 2 o6 Ié¢by kterou dostali
o =
E téi 0.5 1 Medical therapy
=E<< 04 -
]
8 0.3 -
=
o 0.2
011 Celkova mortalita
D-O T T T T T T T T T T T 1

9] 1 2 3 4 5 6

P Years Since Randomization vuw_u,ues, NEJ M 2011’ 364 1607'16



CABG zlepsil nejen preziti, ale i kvalitu zivota

Pacienty reportovana kvalita zivota hodnocena pomoci
Kansas city cardiomyopathy questionnaire (KCCQ)

-4 CABG + medical therapy
05 Medical therapy alone

KCCO Oweral| Summary Scoore

60—

BE
P 0,001 Pz 0,001 P = 0,006 P=0.037
50 T T T T

Months

”, . Quality-of-Life Outcomes With Coronary Artery Bypass Graft Surgery in
ustup anginy Ischemic Left Ventricular Dysfunction

ustup projevt srdeéniho selhani
Ann Intern Med. 2014;161:392-399. doi10.7326/M13-1380



Ktery pacient s ischemickym dysfunkci
nejvic profituje z CABG ?

Favors Medical Therapy A Severe Renal Insufficiency
Smaller LVESVI (<79 ml/m2) -

Higher LVEF (>28%)

Single-Vessel Coronary Disease

Limited Functional Capacity
(6MWD <300 meters, KCCQ
Physcial Ability Score <55)

More Viable Myocardium

Ischemic Burden

Biomarker Level (BNP, STNFR-1)

Less Viable Myocardium

Increased MI Risk

Increased Risk of Sudden Cardiac Death
Moderate to Severe Mitral Regurgitation

Preserved Functional Capacity
(6MWD >300 meters, KCCQ
Physical Ability Score >55)

Lower LVEF (<27%)

Three-Vessel Coronary Disease -

Larger LVESVI (>79ml/m2)

Favors CABG + Medical Therapy Y

Velazguez, E.J. et al. J Am Coll Cardiol. 2015; 65(6):615-24.,



Hazard Ratio (95% CI)

Hazard Ratio (95% CI)

STICHES: vliv véku na benefit z CABG

All-cause Mortality

4
- MEDS
1
] CABG
0.25
0.125
0.0625 —
0.0313 +— - T : - - -
30 40 50 60 70 80 90
Baseline Age in Years
Cardiovascular Mortality
4-
24
1
0.5 - / \
0.25
0.125
0.0625 -
0.0313 -

T T T T T T T

30 40 50 60 70 80 90
Baseline Age in Years

Z revaskularizace
profitovali
predevsim
pacienti < 60 let

Petrie MC Circulation 2016; 134: 1314-1324



Po ICHS jako pric¢iné srdecniho selhani
je nutné aktivne patrat

Populacni prazkum srdeéniho selhani v jiznim Londyné (292 000), 15 mésicu
De-novo srdeéni selhani: n=332 (incidence 0,9 /1000)
De-novo selhani + vék < 75 let — mandatorni koronarografie: n=136;

z nich 71 mélo ICHS jako etiologickou pfi€inu !

HF etiologie dle panelu kardiologt

a neivazivnich vysetreni HF etiologie po provedeni SKG
Undetermined Undetermined
40 (29%) (no angiographi

aphic
data) 13 (10%)

Other 7 (5%)

AF 6 (4%
? oronary artery
sease 71
Aleohol 7 (65%)

CAD 54
(40%) AF 4 (3%)

Valve disease
13 (10%)

Hypertension
9 (7%)

Hypertension 6

Srdecni selhani mize byt prvnim projevem ICHS

| bez pfedchoziho IM, ¢&i typickych pfiznakt ICHS (AP)

Fox K, et al. EHJ 2001; 228-236



Neprima evidence pro revaskularizaci
zavazné (LV EF< 35%) ischemické dysfunkce

Starsi studie porovnavajici efekt CABG x farmakoterapie (CASS, VA, ECSS) vyloucily pacienty s EF <35%

U tézké dysfunkce jen data z nerandomizovanych registrti (CASS registry, Duke)

nCUMULATIVE SURVIVAL: ejecfr 31-35 wCUMULATIVE SURVIVAL:  ejecfr 26—30 w CUMULATIVE SURVIVAL:  ejecfr 3-25
100.135...125 ..... BB e SRR, SRR [RTTR. - 100
. T ) ]
3 L.
> 80k S UUCEEE LR S ¢ <>E % 180
> ; > Z
% 112 fr x
N B0 9930 G ¢ E’,) 0 60
- L . N ¥ =
= EF LK 30-35%  © 1 = z
Wogp b : y W 340
x LEGEND x L . : : ”
o . : : 3 : : Y L...| =e— medica . T e
00| 720 E?g:gg{ . R R z O opk..| ®= medical [EEERREE e Feeeeeeod 2 2 =~ surgieal : :
- - +— surgical - - - r : : : 1
. B 0 il | 11 | | 11l l 11 | 1 11 [ 1 1 | i 11 [ 0 I I 1 L l L 0 YEAR 0 l Wl ; E \ 111 : é - é - 70
YEAR 0 1 2 11 1 L1l 11 1 1 1 1 1 1 i 1 1 1 1 1
ASURVIVAL 3 ¢ ° 6 7 YEAR o 1 2 3 4 5 6 7 RSRWAL o e 57 50 #4138 38
o 100 91 81 75 73 64 55 ZSURVIVAL T 100 85 77 72 66 62 62 62
— 100 91 87 82 77 73 65 — 100 88 78 68 62 59 49
P = 0.2600 — 100 89 B2 79 74 70 66 E =g-0?‘5gt | = 7.676
Log Ronk Stat = 1.269 P = 0.0749 TSR T

Leg Rank Stet = 3.172

nejvétsi benefit byl pozorovan u pacienti pod s LE EF pod 25% (ale mortalita az 10%)

revaskularizace byla indikovana pro AP (nikoliv ChSS), pouze Zilni grafty (bez LIMA)

primitivni farmakoterapie (bez BB, statint, ACEi..),
vysoka mortalita v konzervativné |éCené skupiné

Alderman EL, Circ 1983, 68: 785-795 CASS registry



Znalost ischemicke etiologie HF ma vyznam

1.00-

0.75-

Mortality

0.25+

0.00+

Mortality
o
o
o

0.00-

0.504

Swedish Coronary Angiography and Angioplasty Registry

== HF-NCAD —— HF-CAD

P <0.0001 ———

0 2 4 6 8 10 12 14 16 18

Time in years

== Normal = SVD — MWD LM

P<0.0001

4 6 8 10 12 14 16 18
Time in years

200-2018, 22 457 pts
Indikace pro SKG: srdecni selhani

Ischemicka etiologie: horsi progndza
Vliv na volbu lécby
farmaka, CABG, PCI

CABG zlepSuje preziti u extenzivni
ICHS s dysfunkci

Koronarografie se pfi rozvoji HF maji
délat (Ize-li uvazovat o revasc.)

Bollano et al. ESC Heart Fail 2022; 9: 1812-22



Posouzeni pritomnosti koronarni nemoci u
pacientll se srdec¢nim selhanim

2021 ESC Guidelines for the diagnosis and
60% ChSS v popu laci je navrub ICHS treatment of acute and chronic heart failure

Invasive coronary angiography (in those who are considered
eligible for potential coronary revascularization)
Koronarografie u pacienta s ChSS vzdy: L ARy B e, e e el
patients with angina despite pharmacological ther-
apy or symptomatic ventricular arrhylhmia:s.5
Invasive coronary angiography may be considered

pri AP in patients with HFrEF with an intermediate to high
po zastavé obéhu, pfi komor. arytmiich, pre-test probability of CAD and the presence of
p‘l'-ed OperaCi Srdce ischaemia in non-invasive stress tests.®’

Non-invasive testing

v . . . - . , CTCA should be considered in patients with a
pri AKS + selhani (kardlogen' SOk! pIIC. edem) low to intermediate pre-test probability of CAD

or those with equivocal non-invasive stress tests
U dySfU n kce n ej as. etiologie u paCienta, ktery in order to rule out coronary artery stenosis.

- v - Non-invasive stress imaging (CMR, stress echocar-
ma vysokou pravdépodobnost ICHS a ktery by B i

byl schopen podstoupit revaskularizaci assessment of myocardial ischaemia and viability in

patients with CAD who are considered suitable for
9093

lla C

coronary revascularization.

Exercise testing may be considered to detect

U nizké pravdépodobnosti muze stacit CT CA
Kvalita popisu CTCA v CR je proménliva

reversible myocardial ischaemia and investigate

the cause of dyspnoea.” ~%¢

ESC 2021: entuziasmus pro CMR, CT koronarografii



CFR

CR |PERF

MET

SCAR

Normal myocardium

CFR

CR |PERF

MET

Severe CAD

Repetitive
Ischaemia

Stunned myocardium

CFR

CR |PERF

MET

SCAR

:

il

Hibernating myocardium

CFR

CR |PERF

MET

SCAR

!

L4l

X | X

X

v

Myocardial scar

Shah BN, EHJ 2013, 34: 1323-1334

Indikace revaskularizace

Stendza kmene LCA &i ekvivalent
Postizeni 3 tepen
Postizeni 2 tepen vCetné prox. RIA

Benefit z CABG zvysSuje

- DM

- ischemické MiR

- systolicka dysfunkce LK

soucéasné M riziko vykonu !

O efektivité revaskularizace (proti optimalizované farmakoterapii)
u tézké ischemické dysfunkce (LV EF< 35%) donedavna nebyly dikazy



STICH — Surgical Treatment of Ischemic Heart Failure

randomizovana studie u pacientll s EF LK < 35% a ICHS
Hypotéza 1. Hypotéza 2
Efekt CABG+MEDS vs MEDS ? Efekt resekce anezrysmatu+CABG vs CABG ?

bez ohledu na anginu pectoris Ci viabilitu
pacienti s jednoznacnou indikaci k CABG nebyli zafazovani (sten6za kmene nebo AP 1l1-1V)

CAD, EF = 0.35 Surgical ventricular

Q) toration (SVR)
restoration
\‘/’ STICH
Eligidle for MED-only treatment?
Yu‘
.:':‘1‘3“01‘ K WG. - ‘mc = 2136 Randomized pts
1 2 3 4 5 6 7
MED || MED MED (| MED MED || MED 602 MED only
case | + casc || case | + | caBe || cABG | = 1033 CABG added
SVR SVR 501 CABG+SVR added
— " Numbers for Analysis .
— 5 e by Hypothesis |
CARG CABG | CARS ; Vék 60 let, 76 % po IM, BMI 27,
SVR ? NYHA 11 52%, NYHA 1l 34%
(602) (| (610) (499) || (50) 36% bez AP
: Surgical Revascularization SVR Hypothesis :
{Hypothesle n 8 AR o0, MOS0

Velazques, NEJM 2011; 364:1607-16


https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi2pJSK-97XAhUHXhQKHcSyCFoQjRwIBw&url=https://www.slideshare.net/auriom/stitch-trial-61464639&psig=AOvVaw2HNFcyxyYLA4JWt5hizMXh&ust=1511879204447692

Studie STICH - efekt rekonstrukce

1000 pacientu ve STICH podstoupilo CABG nebo CABG+SVR (surgical ventricular reconstruction,
.. remodelace tvaru LK, odstranéni aneurysmatu endoventrikularni zaplatou)

ESVI: CABG -9%, CABG+SVR: jen - 19%

NYHA Heart Failure Class

CABG CABG plus SVR Death from Any Cause or Hospitalization for Cardiac Causes
—_ - 0.77
500 500 O Class| P=090 CABG
36 50 —_

i ) i [ Class |1 0.6-
400 165 400- 207 179 B Class llI-IV N
2 i | 0.5- CABG plus SVR
2 >
5 3004 300+ e
o = 0

al

5 190 . 2 /f/
G 2004 241 200 244 — S 03- /
2 & g

i i /

100 100 02- J
] & 7 62 0.1- /
0
Baseline Latest Baseline Latest 00
(N=499) Follow-up (N=501) Follow-up ' 7(') ‘ ‘l : é : 3' : L" : é
(N=435) (N=429)
Years since Randomization

zadny efekt SVR na symptomy a preziti

Jones RH, NEJM 2009; 360:1705-17

resekce aneuryzmatu LK (pfi CABG) je v souc¢asnosti indikovana
pfi riziku ruptury, trombembolie, pfi vyskytu zavaznych komor. arytmii
ESVI by mél byt < 70 ml/m2



Death

CABG nebo perkutanni intervence (PCI) ?

Chybi randomizované studie které by sledovaly efekt PCl u MVD+LVEF<35%, jen data z registru

40% -
o | Celkova mortalita
EES _
20% - P
_==="" CABG
10%
uuufil ! ! ! 1
0.0 10 20 30 40

Follow-up (years)

Registr vykonu v New York State
Pacienti s LF EF < 35% a MVD

Nerandomizované srovnani
»propensity-matching” vybér

EES: everolimus-eluting stent (n=1351)
CABG (n=3265)

mensi benefit PCI u DM (studie BARI)

Myocardial Infarction

40% A

30% -

20% -

10% A —_——— T

MI

Follow-up (years)

(Circulation. 2016:133:2132-2140.

Nelze li provést CABG, je multi-PCI prijatelnou alternativou , studie zatim chybi



Vyznam CMR pri rozhodovani o revaskularizaci

Vyuziti MR k predikci zlepseni funkce po revaskularizaci
(transmuralita a rozsah jizvy — late Gd enhancement -GE)

jizva > 50%

<50% scarning >50% scarring rozsah jizveni myokardu (scar burden)

4- : 1 zlepsSuje predikci pozdniho zlepseni systolické
| funkce po CABG

11
73 | U jizvy nad 50% tloustky stény LK neni po
1 . _ CABG zlepseni kontraktility

Regional Systolic Wall
Thickening, mm
s

Baselne Follow-up  Baseline  Follow-up Shah, Kim RJ, JAMA. 2013;309(9):909-918



CABG nebo perkutanni koronarni intervence ?

posun indikaci: i stenéza kmene je nyni feSitelna PCI

zena 87 let, akutni LSI s plic. edémem, EF 30%, dif. hypokineza, hs-Tnl: 220, bez AP

CABG a PCI ramcové ekvivalentni
pfi PCl méné morbidity, ale vyssi riziko re-PCI

CABG vyhodnéjsi za téchto situaci:
Diabetici
Rozsahlejsi mutivesssel disease (MVD)
Soucasna vyznamna MiR (+ indikace vykonu na chlopni)



Indikace revaskularizace u pacientu s dysfunkci LK
(anebo ChSS) dle ESC guidelines o revaskularizaci

CABG je indikovan u pacientd se sten6zou kmene ACS nebo jejim ekvivalentem
(proximalni stenosa RIA a RCx) (tfida )

CABG je indikovan u pacientli s onemocnénim 2-3 tepen v€etné RIA (Trida I)

PCI muize byt zvazena jako alternativa k CABG pokud pacient neni vhodny
CABG kandidat

Nové 2018 ESC guidelines o revaskularizaci:
Viabilita €i pritomnost AP neni zminovana jako podminka revaskularizace

AHA guidelines: CABG nebo PCI Ize zvazit i bez ohledu na viabilitu, je li vhodna
anatomie ariziko

Resekce aneurysmatu béhem CABG jen u vybranych pacienti s velkym aneurysmatem LK, a vysokym
rizikem ruptury, trombembolie, komorovych arytmii (tfida lla) a nebo pokud Ize dosahnout ESVI pod 70
ml/m2 (tfida IIb)



Recommendations for the management of valvular
heart disease in patients with heart failure

Aortic valve intervention, TAV| or SAVR, & rec-
ommended in patients with HF and severe high-
gradient aortic stenosis to reduce mor@lity and
improve symptoms="*

It is recommended that the choice between
TAWI and SAVR be made by the Heart Team,
according to individual patient preference and
features including age, surgical risk, clinical, ana-
tomical and procedural aspects, weighing the
risks and benefits of each approach.*

Percutaneous edge-to-edge mitral valve repair
should be considered in carefully selected
patients with secondary mitral regurgitation, not
eligible for surgery and not needing coronary
revascularization, who are symptomatic” despite
OMT and who fulfil eriteria® for achieving a
reduction in HF hospitalizations.®'*

In patients with HF, severe secondary mitral
regurgitation and CAD who need revasculariza-
tion, CABG and mitral valve surgery should be
considered.

Percutaneous edge-to-edge mitral valve repair
may be considered to improve symptoms in
carefully selected patients with secondary mitral
regurgitation, not eligible for surgery and not
needing coronary revascularization, highly symp-
tomatic despite OMT and who do not fulfil crite-
ria for reducing HF hospitalization *'”

& EST 201



1 AVAI <0.4 cm2/m2, mAoG < 40 mmHg, SVi <35 ml/m2
1
ef e ¥ Vék>70, typické symptomy, LVH,

AVA < 0.8 cm2, mAoG 30-40,

l

—
Agaston score chlopné
t

>2000 & > 1200 @

mAoG pfi D:
~—  >40 mmHg

e

? 9

AVAI pfi D: ? T ?
>0.6 cm/m2 @l

pseudostenoza

SAVR

(Class lla)
OR Preference TAVI:
TAVI Y
— (Class Ila) 4 - vék >75 let
- 4 nebo

vysokeé riziko operace
EUROSCORE > 8%



CABG nebo perkutanni koronarni intervence ?

CABG a PCI ramcové ekvivalentni
pfi PClI méné morbidity,

v v s

ale vyssi riziko re-PCI

CABG vyhodnéjsi za téchto situaci:
Diabetici
Mutivesssel disease (MVD), low EF
Soucasna vyznamna MiR
(+ indikace vykonu na chlopni)

PCI

Left coronary artery

Circumflex

Right coronary ‘
artery coronary artery
Left anterior
descending
coronary
% A artel
Distal right v
coronary

artery

Left internal thoracic
artery to left anterior
descending

Right internal thoracic
artery or radial artery

Sequential anastomosis
to obtuse marginal
1and 3

FAVOURS PCI

Clinical characteristics

Presence of severe co-morbidity (not adequately reflected
by scores)

Advanced age/frailty/reduced life expectancy

Restricted mobility and conditions that affect the
rehabilitation process

FAVOURS CABG

Clinical characteristics
Diabetes

Reduced LV function (EF <35%)
Contraindication to DAPT

Recurrent diffuse in-stent restenosis

Anatomical and technical aspects
MVD with SYNTAX score 0-22

Anatomy likely resulting in incomplete revascularization
with CABG due to poor quality or missing conduits

Severe chest deformation or scoliosis
Sequelae of chest radiation
Porcelainaorta®

Anatomical and technical aspects

MVD with SYNTAX score 223

Anatomy likely resulting in incomplete revascularization
with PCI

Severely calcified coronary artery lesions limiting lesion
expansion

Need for concomitant interventions
Ascending aortic pathology with indication for surgery
Concomitant cardiac surgery




Vyznam viability — podstudie STICH

601 pacientd ve STICH podstoupili vysetireni viability (SPECT nebo dobutaminové echo)

1.0+
Hazard ratio, 0.64 (95% Cl, 0.48-0.86)

094 pP=0.003
0.3
0.7 pritomnost viability (>10%) — lepSi prognéza
0.6
0.5
0.4

Without viability

Probability of Death

0.3+

With viabili
02 ith viability

Years since Randomization

Ale: vysledek testu viability nepredpovédél dlouhodoby benefit z CABG !!

PValue for
Subgroup No. Deaths Hazard Ratio (95% Cl) Interaction
Without viability 114 58 —— 0.70 (041-1.18) 0.33
With ‘.riabil'lty 487 178 —B— 0.86 (0.64-1.16)
[ T T T 171 1
0.25 0.50 1.0 2.0
CABG Medical
Better Therapy
Batter

Vyznam konvenénich metod testovani viability pred CABG je tedy otazny

Bonow RO, NEJM 2011;364: 1617-25



Medikamentozni lécba ischemického srdecniho selhani

Aspirin

anti-anginal medications in patients wi

Statin (?) —
(Class 1)

Optimalni farmakoterapie ChSS

(BB + ACEI/ARB/ARNi + MRA + gliflozin) w
CCS symptoms 4
X

Antianginozni terapie { )

Q sinus rhythm J J\ atrial ﬁblﬁ'llation Yy

oo Trimetazidine Ranolazine
U stabilnich ChSS s EF>40% a SR:

In absence of

rivaroxaban 2,5 mg 1xd Ivabradine improvement _©  Nicorandil | gp  Nitrates

pfldany k aspi,rinu (Class lla) i (Class llb) (Class llb)

COMPASS trial Felopidine OR Amlodipine
trial

Branch KR, Criculation 2019; 140: 529-37 (Class Iib) (Class Iib)

Diltiazem (Class lll)

A




Chirurgicka remodelace anerysmatu LK — studie STICH

1000 pacientu ve STICH podstoupilo CABG nebo CABG+SVR (surgical ventricular reconstruction,
.. remodelace tvaru LK, odstranéni anerusymatu endoventrikularni zaplatou)

CABG+SVD: ESVI - 19%, CABG: ESVI - 9%, zadny efekt na symptomy a preziti

NYHA Heart Failure Class
CABG

500+

36

CABG plus SVR

500+

50

222
400+

300+

165 400 27 17

300+

200+

No. of Patients

100+

190

Latest Baseline Latest

Baseline
(N=499) Follow-up (N=501) Follow-up
(N=435) (N=429)

077 p_pgo

0.6-

0.5-

o
T

Probability
<)
0

o
v

0.1-

0.0~
0

Death from Any Cause or Hospitalization for Cardiac Causes

CABG

CABG plus SVR

1 2 3 4
Years since Randomization

O Class |
O Class Il
M Class -1V

Jones RH, NEJM 2009; 360:1705-17

resekce aneuryzmatu LK (pri CABG) jen pfi riziku — ruptury, trombembolie, komor. arytmii



No. of

Patients Device Group Control Group

Subgroup
All patients 614
Age
=74 yr 317
<74yr 297
Sex
Female 221
Male 393
Cause of cardiomyopathy
Ischemic 373
Nonischemic 241
Previous cardiac resynchronization therapy
Yes 224
No 390
Hospitalization for heart failure within
previous 1yr
Yes 407
No 207
Baseline NYHA class
lorll 240
1l 322
IVa, ambulatery 51
STS risk score
=8% 262
<8% 352
Risk of surgery-related complications or death
High 423
Not high 188
Baseline severity of mitral regurgitation
Moderate-to-severe, grade 3+ 320
Severe, grade 4+ 293
Baseline left ventricular ejection fraction
With median as cutoff
=30% 301
<30% 274
With additional cutoff
>40% 103
=40% 472
Baseline left ventricular end-diastolic
volume
=181 ml 288
<181 ml 287

annualized rate (no. of events/

total no. of patient-yr)

35.8 (160/446.5)

37.7 (86/228.0)
33.9 (74/218.5)

44.3 (66/149.0)
31.6 (94/297.5)

30.8 (85/276.0)
44.0 (75/170.5)

41.6 (68/163.3)
32.5 (92/283.2)

38.2 (116/303.8)
30.8 (44/142.7)

315 (62/197.1)
34.6 (78/225.5)
83.4 (20/24.0)

39.6 (68/171.7)
33.5 (92/274.8)

36.5 (106/290.4)
33.1 (51/153.9)

27.3 (62/227.0)
44.6 (97/219.5)
29.0 (66/227.7)

40.1 (76/189.6)

32.9 (26/79.0)
34.3 (116/338.3)

35.1 (73/207.9)
32.9 (69/209.4)

67.9 (283/416.8)

61.7 (129/209.2)
74.2 (154/207.5)

58.2 (98/168.4)
74.5 (185/248.4)

66.0 (162/245.6)
70.7 (121/171.1)

72.0 (107/148.7)
65.7 (176/268.1)

69.1 (189/273.7)
65.7 (94/143.1)

53.4 (80/149.9)
68.9 (158/229.4)
113.0 (40/35.4)

80.3 (132/164.4)
59.8 (151/252.4)

76.3 (215/281.8)
50.4 (68/135.0)

58.8 (137/232.9)
80.1 (146/182.4)
60.3 (123/204.0)

82.2 (153/186.1)

51.0 (35/68.6)
75.0 (241/321.5)

80.4 (162/201.5)
60.4 (114/188.7)
[

Hazard Ratio (95% Cl)

0.54 (0.41-0.70)

0.62 (0.44-0.88)
0.47 (0.31-0.71)

0.77 (0.49-1.21)
0.44 (0.32-0.61)

0.48 (0.34-0.68)
0.62 (0.41-0.94)

0.58 (0.38-0.89)
0.51 (0.36-0.72)

0.56 (0.41-0.78)
0.48 (0.30-0.76)

0.59 (0.38-0.92)
0.52 (0.36-0.75)
0.77 (0.34-1.75)

0.51 (0.34-0.77)
0.57 (0.40—0.80)

0.49 (0.35-0.68)
0.67 (0.41-1.08)

0.48 (0.31-0.74)
0.57 (0.40-0.80)
0.49 (0.32-0.76)

0.50 (0.34-0.72)

0.65 (0.33-1.27)
0.47 (0.34-0.64)

0.44 (0.31-0.64)
0.56 (0.36-0.85)
1

0.2

2.5

Device Better

Control Better

P Value for
Interaction

0.29

0.05

0.35

0.62

0.58

0.66

0.70

0.28

0.53

0.96

0.34

0.44



Revaskularizace u ischemického srdecniho selhani

STICH — Surgical Treatment of Ischemic Heart Failure (n=1212)
randomizovana studie CABG vs OMT u pacientt s EF LK < 35%, ICHS (2-3 tepny),
bez ohledu na AP ¢i viabilitu, pacienti se stenézou kmene nebo téZkou AP nebyli zafazovani

1 2 3 4 5

Years since Randomization

© 1.0+ Hazard ratio, 0.86 (95% Cl, 0.72-1.04) Velazques, NEJM 2011, 364:1607-16
£ 094 P=0.12
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& oe] Favors Medical Therapy A severe Renal Insufficiency _
£ 05 el th Smaller LVESVI (<79 ml/m?)

é 0.4 Medical therapy Higher LVEF (>28%)

2z 03 CABG Single-Vessel Coronary Disease

E 0.2+ Limited Functional Capacity

e 014 (6MWD <300 meters, KCCQ
oo Physcial Ability Score <55)

More Viable Myocardium
Ischemic Burden
Biomarker Level (BNP, STNFR-1)

19 7 Less Viable Myocardium
0.9 - Hazard ratio, 0.70 (95% Cl, 0.58-0.84) Increased MI Risk
P<0.001

E 08 Increased Risk of Sudden Cardiac Death
= -7 7 Analyza podle Moderate to Severe Mitral Regurgitation
= % -6 1 léCby kterou dostali Preserved Functional Capacity
B2 03 Medical therapy (6MWD >300 meters, KCCQ
E=< 04 Physical Ability Score >55)
% 0.3 - CABC Lower LVEF (<27%) -
£ o2 Three-Vessel Coronary Disease

0.1 Larger LVESVI (>79ml/m2)
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o 1 2 3 4 Favors CABG + Medical Therapy | §

Years Since Randomization

e

v i v veir . x , , Velazguez, E.J. et al. J Am Coll Cardiol. 2015; 65(6):615-24.,
CABG - 0 néco lepSi preziti a méné KV udalosti i
30d CABG mortalita 5%

1 : P . 0 Pacienti s nejvyssim rizikem €asné mortality méli
nizka mortalita ve skupiné farmakoterapie (7%/y) nejvétsi dlouhodoby benefit

vysoky podil cross-over



