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4. univerzalni definice
infarktu myokardu

Myocardial Infarction Type 1

== »

Plaque rupture/erosion with
occlusive thrombus

o= &

Plaque rupture/erosion with
non-occlusive thrombus

Criteria for type 1 Ml

Detection of a rise andfor fall of ¢Tn values with at least one
value above the 99th percentile URL and with at least one of the
following:

Symptoms of acute myecardial ischaemia;

Mew ischaemic ECG changes;

Development of pathological Q waves;

Imaging evidence of new loss of viable myocardium or new
regional wall moticn abnormality in a pattern consistent with

an ischaemic aetiology;
e |dentification of a coronary thrombus by angiography includ-
ing intracoronary imaging or by autopsy.”

Myocardial Infarction Type 2

Atherosclerosis and oxygen
supply/demand imbalance

Vasospasm or coronary
microvascular dysfunction

=mo

Non-atherosclerotic
coronary dissection

4

Oxygen supply/demand
imbalance alone

Criteria for type 2 Ml

Detection of a rise and/or fall of cTn values with at least one value
above the 99th percentile URL, and evidence of an imbalance
between myocardial oxygen supply and demand unrelated to acute
coronary athero-thrombosis, requiring at least one of the following:

Symptoms of acute myocardial ischaemia;

MNew ischaemic ECG changes;

Development of pathological QQ waves;

Imaging evidence of new loss of viable myocardium or new
regional wall motion abnormality in a pattern consistent with

an ischaemic aeticlogy.

Criteria for PCl-related Ml < 48 h
after the index procedure
(type 4a MI) stent thrombosis 4b

Coronary intervention-related Ml is arbitrarily defined by an ele-
vation of cTn values more than five times the 95th percentile
URL in patients with normal baseline values. In patients with ele-
vated pre-procedure cTn in whom the cTn level are stable
(= 209 variation) or falling, the post-procedure cTn must rise by
= 20%. However, the absolute post-procedural value must still be
at least five times the 99th percentile URL. In addition, one of the
following elements is required:

e New ischaemic ECG changes;

e Development of new pathological Q waves;®

® |maging evidence of new loss of viable myocardium or new
regional wall motion abnormality in a pattern consistent with
an ischaemic aetiology:

» Angiographic findings consistent with a procedural flow-limit-
ing complication such as coronary dissection, occlusion of a
major epicardial artery or a side branch occlusion/thrombus,
disruption of collateral flow, or distal embolization.”

Criteria for type 3 Ml

Patients who suffer cardiac death, with symptoms suggestive of
myocardial ischaemia accompanied by presumed new ischaemic
ECG changes or ventricular fibrillation, but die before blood sam-
ples for biomarkers can be obtained, or before increases in car-
diac biomarkers can be identified, or M| is detected by autopsy
examination.

Criteria for CABG-related Ml < 48 h
after the index procedure (type 5 Ml)

CABG-related Ml is arbitrarily defined as elevation of cTn values
> 10 times the $9th percentile URL in patients with normal base-
line cTn values. In patients with elevated pre-procedure cTn in
whom cTn levels are stable (< 20% variation) or falling, the post-
procedure cTn must rise by > 20%. However, the absolute post-
procedural value still must be > 10 times the 99th percentile
URL. In addition, cne of the following elements is required:

e Development of new pathological Q waves;®
e Angiographic documented new graft occlusion or new native

coronary artery occlusion;
e Imaging evidence of new loss of viable myocardium ar new

regional wall motion abnormality in a pattern consistent with
an ischaemic aetiology.




l.  Primarni PCl jako dominantni reperfusni terapie

/'

e Zadna omezeni z hlediska:

e Veku

* Komorbidit
* Time is muscle”

e Golden hours : reperfuze do 120 minut
Primary PCl do 12 hodin I/A
Primary PCl > 12 hodin + symptomy |/C
Primary PCl 12-48 hodin II/A

Maximum time from FMC to ECG and diagnosis* | |0 min

Maximum expected delay from STEMI diagnosis =120 min
to primary PCI (wire crossing) to choose primary
PCl strategy over fibrinclysis (if this target time
cannot be met, consider fibrinolysis)

Maximum time from STEMI diagnosis to wire =60 min
crossing in patients presenting at primary PCI

hospitals

Maximum time from STEMI diagnosis to wire <90 min

crossing in transferred patients




* Dominujici radidlni pristup (5F, 6F)
* Rutinni pouziti DES

e Strategie revaskularizace
* Coronary imaging (IVUS, OCT)

* Hodnoceni funkéniho vyznamu
koronarnich stenéz (FFR, iFR,...)

« Ustup od rutinni trombectomie
(aspiracni katetry)

« Zadny benefit oxygenoterapie

o 74dna efektivni é¢ba no-reflow

3.A All-cause mortality in patients with STEMI at 30days in all studies

Technika a strategie primarni PCI
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l1l. ,,De-escalation” antitrombotickeé terapie

CENTRAL ILLUSTRATION: Primary Efficacy and Bleeding Outcomes
Compared to De-Escalation Therapy

A

Primary Efficacy Outcome

Comparison: Other vs 'De-Escalation’

HR (95%CI)
Clopidogrel -— 1.42 (0.95-2.13)
Low-Dose Prasugrel —_— 1.34 (0.84-2.14)
Prasugrel —_— 1.20 (0.82-1.76)
Ticagrelor —_ 1.36 (0.92-2.03)

0.5 1 2
Favor Favor
Other Treatments De-Escalation

Primary Bleeding Outcome

Comparison: Other vs ‘De-Escalation’

HR (95% CI)

Clopidogrel —_— 2.08 (1.29-3.36)

Low-Dose Prasugrel —_— 2.49 (1.34-4.63)

Prasugrel ——— 2.77 (1.82-4.20)

Ticagrelor —_—— 3.11 (1.94-4.99)
—t

0.5 1 2

Favor Favor
Other Treatments  De-Escalation

Shoji, S. et al. J Am Coll Cardiol. 2021;78(8):763-777.

e Standardni terapie ACS
 DAPT 12 mésicl
* ASA +P2Y,,

* De-escalation strategie
* DAPT 3 mésice
* Poté ASA + Clopidogrel nebo low-
dose prasugrel (3,75 nebo 5 mg)
* De-escalation strategie:
* \lyznamné snizeni rizika krvaceni

* Bez negativniho dopadu na
ischemické prihody (+, MI, stroke)

 Strategie ASA + clopidogrel = ASA +
low dose prasugrel

There were no significant differences between the 5 DAPT strategies with respect to the primary efficacy outcomes



Mortality reduction with antiplatelet therapy de-escalation after PCI

Temporal trends of ischemic and bleeding events after ACS

ACS I 3 months
il = 0

~ Ischemic Bleeding Ischemic Bleeding
" events events events events
| Months from ACS >

In patients with acute coronary syndrome (ACS) the risk of ischemic events is higher in the first 1-3 months after
percutaneous coronary intervention (PCl) and lower thereafter compared with the risk of major bleeding.

Ischemic and bleeding events after ACS depending on DAPT regimen
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MACE MAJOR BLEEDING ALL-CAUSE DEATH

Compared to potent standard dual antiplatelet therapy (DAPT), de-escalation antiplatelet therapy was associated with
similar rates of major adverse cardiovascular events (MACE), lower rates of major bleeding, and lower rates of mortality.



IV. Kompletni vs nekompletni revaskularizace u
STEMI

w STEMI wiTH MULTIVESSEL CAD AND SUCCESSFUL PCI To THE CULPRIT LESION
MVD defined as at least one additional non-culprit lesion = 2.5 mm diameter
and 270% stenosis or 50-69% with FFR =0.80

COMPLETE
Trial Design

i) Exclusion Criteria: Intent to revascularize NCL,
planned surgical revascularization, prior CABG
RANDOMIZATION
Stratified for intended timing of NCL PCI:

Actual Time to study NCL PCl in Complete Group (median)  pyying initial hospitalization or after discharge (max 45 d)
During initial hospitalization: 1 day (IQR 1-3)

After hospital discharge: 23 days (IQR 12.5-33.5)

COMPLETE REVASCULARIZATION CULPRIT-LESION-ONLY REVASCULARIZATION
Routine staged PCI* of all suitable non-culprit lesions No further revascularization of non-culprit lesions,
with the goal of complete revascularization guideline-directed medical therapy alone
N=2016 N=2025
*Everolimus-eluting stents I I
strongly recommended Guideline-Directed Medical Therapy

ASA, P2Y12 inhibitor (Ticagrelor strongly recommended), Statin, BB, ACE/ARB + Risk Factor Modification
| ]

v

MEDIAN FOLLOW-UP: 3 YEARS

Co-PRIMARY OUTCOMES: 1. Composite of CV death or new Ml
2. Composite of CV death, new Ml or IDR

Key SEcoNDARY OutcoMmeE: CV death, new MI, IDR, unstable angina, NYHA class IV heart failure




@ Conclusions

COMPLETE TRIAL

In patients with STEMI and multi-vessel coronary artery disease:

. ) ) » Compared with culprit-lesion-only PCI, routine non-culprit lesion PCI with the goal of
Predchozi studie complete revascularization:

. . * Reduced CV death or new Ml by 26% (P=0.004), NNT = 37

All-cause Mortality

o * Reduced CV death, new Ml or IDR by 49% (P<0.001), NNT =13

- ] * The benefit of complete revascularization was similar in those undergoing non-
culprit lesion PCI during the index hospitalization (median 1 day) and several weeks
e after hospital discharge (median 3 weeks)
* There were no significant differences in bleeding, stent thrombosis, AKI or stroke
. . 2nd Co-Primary Outcome:
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V. Kardiogenni sok

(Guidelines Revaskularizace 2018)

Doporuceni pro lécbu pacienti s kardiogennim Sokem

Emergentni koronarografie je indikovana
u pacientd s akutnim srde¢nim selhanim nebo B
kardiogennim sokem komplikujicim AKS.

Provedeni emergentni PCl culprit |éze je
indikovano u pacientd s kardiogennim Sokem
zpusobenym STEMI nebo non-STE AKS, ne-
zavisle na €ase od zacatku symptoma, pokud
koronarni anatomie umoznuje provedeni PC.

Emergentni CABG je doporucen u pacientd
5 kardiogennim Sokem, pokud koronarni
anatomie neumoznuje provedeni PCI.

\ pripadé hemodynamické nestability je
indikovano emergentni chirurgické nebo
katetrizacni reseni mechanické komplikace
AKS dle rozhodnuti kardiotymu.,

lJ vybranych pacientd s AKS a kardiogennim
sokem miZe byt zvdZzeno pouziti kratkodobé
mechanické podpory obéhu, po zhodnoceni
pacientova véku, pridruzenych onemocnéni,
neurologického stavu, predpokladu dlouhodo-
bého prezivani a predpokladané kvality Zivota.

Rutinni pouziti IABP u pacienti
5 kardiogennim Sokem komplikujicim akutni
IM neni doporuceno.

( Pacient s kardiogennim Sokem J

v

* Farmakoterapie

* [notropni podpora

» \/entilacni podpora

* Reperfuze

* Revaskularizace

* Lécba mechanickych komplikaci

I |
Nestabllnl pacient Stabilni pauent

Kratkodobd mechanickd
podporaobehu J ( Ukonceni podpory j

Obnova srdecnich funkci Bez obnovy srdecnlch funkei

Obnova srdecnich funkci

funkce a orgdnové funkce

.
( Ukonceni podpory J [ Standard

[ Zhodnotte neurologické J

Y
ni terapie J

Ireverzibilni neurologicky deficit Pfiznivé neurologické funkce

Y Y

jako cilova terapie nebo jako

Mechanickd obéhova podpora
Ukonceni podpory
most k transplantaci

J




VI. Mechanické srdecni podpory

 Akutni infarkt myokardu je pfi¢inou KS v 70%

* |ABK snizuje afterload a zvysuje koronarni prutok, ale nevede k redukci
mortality

* Impella jakozto axialni pumpa vede k odlehcCeni (unloadingu) levé komory a
snizuje tak napéti na sténu LK a objem LK. Chybi randomizované studie stran
klinického prinosu. Data z registru upozornuji na vyssi riziko vaskularnich a
krvacivych komplikaci (hemolyza)

* VA-ECMO zajistuje organovou perfuzi, ale zvysuje afterload leve komory,
LVEDp, aortalni Ci mitralni regurgitaci a plicni edém. Snizuje koronarni
Eerfuzi. Nutny venting levé komory (ECMO + Impella). CAVE: vaskulalni

omplikace, hemolyza.

. Rolce]| d%éasm’/ch mechanickych podpor je nutné potvrdit v randomizovanych
studiic



ECMO CS

n=122, rapidly deteriorating or severe cardiogenic shock
immediate VA ECMO vs no immediate VA ECMO

Mortality

ar

Composite endpoint

100

80 —

60

40 —

Cumulative incidence (%)

20

Number at risk

58

59

— ECMO
—— CONSERVATIVE
— :
T 1
5 10 15 20 25 30
Days from initial visit
38 27 23 20 20 20
38 32 26 26 25 25

VA- Conservative
End point, n (%) ECMO
N=58 N=59
Composite primary outcome—composite of death 37 42 (71.2)
from any cause, implantation of another mechanical | (63.8)
circulatory support, resuscitated cardiac arrest
Death 29 28 (47.5)
(50.0)
Another mechanical circulatory support 10 25 (42.4)
(17.2)
Resuscitated cardiac arrest 6(10.3) | 8 (13.6)
Composite of death from any cause or resuscitated | 31 32 (54.2)
cardiac arrest (53.4)
Composite of death from any cause, implantation of | 51 50 (84.7)
another mechanical circulatory support, resuscitated | (87.9)

cardiac arrest, and serious adverse event

Circulation. 2023;147:454—-464




Nové koncepty vyuziti MSP Impella

e Kardiogenni Sok u akutniho infarktu myokardu (AMICS)
e Recover IV (Impella CP + PCl vs PCl, endpoint mortalita, MACCE

* DanGer study

* Unloading levé komory u STEMI
« STEMI DTU (FDA trial)

* High-risk PCI
* Protect IV

Short term mortality

Study name

Statistics for each study

Risk Lower Upper
limit 2Z-Value p-Value

ratio

Basir, M. B., et al. (2019) 1,302
Boshara, A, et al. (2021) 1,238
Chatzis, G, et al. (2021) 0,657
Hemradj, V. V., etal. (2020) 0,778
Jensen, P.B., etal. (2018) 0,409
Joseph, S. M., etal. (2016). 0,659
Loehn, T, et al. (2020). 0,510
O'Neill, W. W., etal. (2018). 0,855
Ouweneel, D. M., et al. (2019).0,788
Ouweneel, D. M., et al. (2017).0,380
Schafer, A, et al. (2020). 0,264
Tarantii, G, et al. (2021) 0,558
Wilkins C. E., etal. (2019) 1,277
0,702

limit

0,709
0,679
0.437
0,478
0,134
0,489
0,309
0,805
0,488
0,063
0172
0,353
0,770
0,561

2,393
2,256
0,989
1,267
1,246
0,887
0,841
0,907
1,271
2,309
0,405
0,880
2,120
0,878

0,851
0,698

2014
-1,009
-1,573
2,746
-2,636
5,140
-0,977
1,051
6,102
2,507

0,947

-3,093

0,395
0,485
0,044
0,313
0,116
0,006
0,008
0,000
0,329
0,293
0,000
0,012
0,344
0,002

0,01

Risk ratio and 95% CI

0.1 1 10 100

Impella Pre-PCl Impella Post-PCI



AMICS a Impella CP: klinicka studie DanGer

(Danish-German cardiogenic shock trial) ongoing, OHCA excluded

Immediate placement of
Impella CP

[Randomization to control group]

ECPELLA / VA-ECMO
BIPELLA / Revascularization LVAD
Impella 5.0
LVAD T
i~ T Volume,
‘ IWea:: \ Stable Day 35 Vasopressor, Unstable Consider
mpella hemodynamics R o i escalation Inotropes haemodynamics escalation
Unstable haemodynamics j
during weaning:
onti
== Withdraw treatment Withdraw treatment

[ Day 5 ] if futile prognosis

Wean Impella if futile prognosis

Danish German Cardiogenic Shock trial



STEMI zadni stény s kardiog. Sokem HE B S T

Uzaver dominantniho RC + stenosy kmene ACS, Komplexni direct PCl s podporou obéhu Impella CP 3,5
RIA, RD |/min (3x bifurkace RIA/RD, kmen-RIA/RC, RC/RMS)




VIl. SrdecCni zastava

e Sohledem na obtiznost hodnoceni EKG u
nemocnych se srdecni zastavou, urgentni SKG
by méla byt zvazena u Uspésné
resuscitovanych, ale také v situaci pokracuijici
resuscitace, pokud je vysoka mira podezreni
na probihajici infarkt (stenokardie pred zdstavou,
zndma korondrni nemoc, abnormdalni EKG)

* U nemocnych bez ST elevaci je vhodné
vyloucit nekoronarni pficiny stavu (respiracni
selhdni, plicni embolie, CMP, ...)

* Invazivni pristup musi zohlednit pripadnou
nepriznivou neurologickou progndézu

» Zdstava beze svédkii
* Asystolie jako vstupni rytmus

* Vice jak 20 minut komplexni KPCR bez
obnovy cirkulace

A primary PCl strategy is recommended in
patients with resuscitated cardiac arrest and
an ECG consistent with STEML.** 7153

It is indicated that healthcare systems imple-
ment strategies to facilitate transfer of all
patients in whom a Ml is suspected directly
to the hospital offering 24/7 PCl-mediated

reperfusion therapy via one specialized EMS.

Urgent angiography (and PCl if indicated)
should be considered in patients with resus-
citated cardiac arrest without diagnostic ST-

segment elevation but with a high suspicion
69-7173

of ongoing myocardial ischaemia.

Guidelines Revaskularizace 2018



Prague OHCA

4345 Patients with out-of-hospital cardiac
arrest assessed for eligibility

3987 Excluded
1601 Declared dead at scene before
randomization
1263 Return of spontaneous circulation
before randomization
677 Unwitnessed cardiac arrest
363 Noncardiac cause
49 Age <18y
34 Data not available

»

A\

358 Without return of spontaneous
circulation assessed for inclusion

94 Excluded

36 Age>65y

29 Physician decision not to enroll

19 Referred to other institution
4 ECLS or ICU bed capacity not available
4 Reason unknown
1 Mechanical CPR device not functional
1 Polymorbidity

— = 8 Excluded®
264 Randomized? i > 7 Consent not obtained

1 Randomized after study stopped by DSMB

124 Randomized to invasive strategy and 132 Randomized to standard strategy and
included in the primary outcome analysis included in the primary outcome analysis
115 Received invasive strategy 121 Received standard strategy

as randomized as randomized

9 Received standard strategy 11 Received invasive strategy

JAMA. 2022;327(8):737-747

No. (%)
Invasive Standard
strategy strategy
Prehospital and early hospital events (n=124) (n=132)
Arrived to hospital 123 (99) 87 (66)
Time from collapse to hospital arrival, 49 (44-60) 60 (50-69)
median (IQR), min
Transport time - time from 26 (19-33) 33(25-42)
randomization to admission,
median (IQR), min
Prehospital declaration of death 1(1) 45 (34)
Declaration of death within 1 h 10 (8) 19 (14)
of hospital admission
Time of CPR (time to death/ROSC 58 (43-70) 46 (33-68)
or ECLS), median (IQR), min
Duration of CPR, min
<30 14 (11) 26 (20)
>30 and <45 19 (15) 33(25)
>45 91 (73) 73 (55)
Sustained ROSC on admission® 34 (27) 58 (44)



Prague OHCA

JAMA

[l
(]

QUESTION In patients with witnessed refractory out-of-hospital cardiac arrest, does early intra-arrest transport, extracorporeal
cardiopulmonary resuscitation, and invasive assessment and treatment improve outcomes compared with standard resuscitation?

CONCLUSION An invasive treatment strategy did not significantly improve survival with neurologically favorable outcome at 180 days
compared with standard resuscitation, although the trial was possibly underpowered to detect a clinically relevant difference.

POPULATION

212 Men \-/I
44 Women n

Adults with witnessed
out-of-hospital cardiac arrest

of presumed cardiac origin without
return of spontaneous circulation

Median age: 58 years

LOCATIONS

Field;
1 Hospital cardiac
center in Czech Republic

© AMA
INTERVENTION FINDINGS
— Survival to 180 days with good neurologic outcome
256 Patients analyzed Invasive strategy Standard strategy
/ R \\ 39 of 124 patients 29 of 132 patients
124 132 . -

Invasive strategy Standard strategy p B

Intra-arrest transport to cardiac Continued advanced o [

center for extracorporeal cardiac life support O 31.5% Y 22.0% 13

resuscitation and invasive delivered on site NN o EAN o

assessment and treatment

The between-group difference

PRIMARY OUTCOME was not significant:

Survival with good neurologic outcome (Cerebral Performance 0 0 _1 20 o).
Category 1-2 on scale from 1 [conscious and alert] to 5 [brain 9.5% (95%Cl, -1.3% 10 20.1%);

death]) at 180 days after randomization odds ratio, 1.63 (95% 1, 0.93 t0 2.85); P= .09

Belohlavek, J, Smalcova J, Rob D, et al; Prague OHCA Study Group. Effect of intra-arrest transport, extracorporeal cardiopulmonary resuscitation, and immediate invasive
assessment and treatment on functional neurologic outcome in refractory out-of-hospital cardiac arrest. JAMA. Published February 22, 2022. do0i:10.1001/jama.2022.1025




Kdo ma profit z urgentni invazivni strategie po OHCA

Nemocni s STE = urgentni SKG + PCI

Nemocnhi bez STE:

I e

koronarni pricina (resSitelna PCl) u 30%
urgentni prijem

zhodnoceni stavu: anamnéza (50%
,warning symptoms”), svédci, doba
resuscitace / ROSC, neuro, vék,
komorbidity, prognodza

koronarni vs nekoronarni vs nekardialni
priciny

Urgentni SKG u nemocnych s
pravdépodobnou koronarni pri¢inou
nebo v pripadé hemodynamické
nestability

Prognosticky nepriznivé faktory po
OHCA

Srdecni zastava beze svédki
Zahajeni zakladni KPCR za > 10 min
Inicialni nedefibrilovatelny rytmus

Vice jak 20 minut rozsirené KPCR bez obnovy
cirkulace

Zavazné komorbidity, omezena doba preziti

Cangrelor - optimalni intravenosni
antiagregans, ON-OFF ucinek



VIII: vyuziti novych technologii
App - zCase — informacni panel pro centralni pfijem nemocnice,
katetrizacni sal, ...

3 IK+EM
b AKTUALIZOVANO V 11:08 Fae | » JKE °
PODPORA 236 051 111 M 1 1 . 08 pa 28.08.2020
ARYTMIE - ivi i i
i Hostivice RZP 7 min -29 min

A Vi SRSk b ot peimee 731137017 na cesté Pfijezd 11:38

Ukoncené pfipady

BOLEST JINA Revnice RLP Ukonceno

STENOKARDIE 2 Vranov RZP 35 min Ukonceno

na ceste

ASISTENCE Sedlany RZP 1 14min  Ukonceno

na ceste

R it L IRANSEORT — | Besky Brod RLP 88min  Ukonceno

na ceste

DUSNOST Kolin RZP 1 102min  Ukonceno

Ricany RZP 2 16 min Ukonceno

PRAVE VE SLUZBE
Petr Raska (IKEM) Marek Sramko (IKEM)
602 396 262 776 246 127




