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DEFINICE

M stav kritické hypoperfuze organu na podkladé nizkého srdecniho vydeje

O hodnota TKs <90 mm Hg po dobu alespon 30 minut nebo potreba
vazopresoru k udrzeni TKs >90 mm Hg,

O pritomnost plicniho méstnani nebo potvrzeni zvysenych plnicich
tlaka levé komory srdecni

O znamky snizené organové perfuze s pritomnosti alespon jednoho
z nasledujicich kritérii: mentalni alterace, chladna a opocena
kize, oligurie, zvySena hodnota laktatu

o Cl <2,2 (2,0) I/min/m?
o PCWP >15 (18) mm Hg



DEFINICE

M kardiogenni sok pri akutnim selhani pravé komory

M obstrukcni sok



EPIDEMIOLOGIE

M4 -9 (15) % nemocnych s akutnim infarktem myokardu

B v Evropé 60 — 70 000 pacientu/rok

M vyssi vék

M pritomnost hypoxického poskozeni mozku
M tezka systolicka dysfunkce LK

M potreba vazopresorické podpory

H AKI/AKF

H vysoka hodnota laktatu



PRICINY — SOUVISEJICI S AKS

M akutni infarkt levé komory myokardu (selhani srdce jako pumpy) 80%

B mechanické komplikace akutniho infarktu myokardu m

O dysfunkce/ruptura papilarniho svalu
O ruptura mezikomorového septa
O ruptura volné stény LK

M akutni infarkt pravé komory myokardu m




PRICINY — NESOUVISEJICI S AKS

M akutni myokarditida 8-10%

B dekompenzace chr. srdecniho selhavani riizné etiologie

H akutni endokarditida s mechanickymi komplikacemi

H tako-tsubo kardiomyopatie

M obstrukce plnéni levé komory nadorem nebo trombem

M obstrukce vytokového traktu LK pri HKMP, trombem, nadorem

M intoxikace kardiodepresivnimi léky (B bl., Ca bl.)

Ml traumatické postizeni srdce (kontuze myokardu, akutni regurgitacni vada)
M zavazna tachyarytmie nebo bradyarytmie

M plicni embolie

M disekce aorty




EPIDEMIOLOGIE - MORTALITA

Time trends in hospital case fatality rates (CFR) in patients with acute myocardial infarction *
cardiogenic shock in the Worcester (MA, USA) metropolitan area.
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PATOFYZIOLOGIE

Myocardial infarction

Myocardial dysfunction
Systolic /] Diastolic
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UVODNI VYSETRENI A ZAJISTENI

|\ VYSETRENI INTERVENCE

B ABCD postup

» zvukové fenomény

+ poloha hlavy

+ pohled - poslech

B dvanactisvodové EKG
B sonografické vysetieni hrudniku s dirazem

« podkozni emfyzém : oxygenace
+pozice tre Y aventllace

n a I I E +napln keénich zil
scyanoza
Sp0:-ETCO:- USG - RTG-CT

« tepova frek:

H biochemické vysetreni krve C i Y.
@

+ kapilarni navrat SKortiala kvasenl

= tekutiny

= leky

« transfuzni pfipravky

+ krvaceni Stabilizace krevniho

+barva kize obéhu

Ml urgentni koronarografie
B RTG S+P D &g g s
Bl CT hrudniku

« vysetreni od hlavy k paté’
«teplota
» poranéni

« otoky PR s Odhaleni dalgich
B jizvy R [Red & priznakda
+zndmky uzivani drog R b o ey a termomanagement

« kozni zmény
+znamky infekce
+odbér anamnézy




EKG NALEZY — STEMI
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EKG NALEZY — STEMI, UZAVER RIA |

B STE aVR<STE V1




EKG NALEZY — STEMI, UZAVER RIA Il
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B deprese ST aVR




EKG NALEZY — KRITICKA STENOZA KMENE ACS

Bl deprese ST inferolateralné
B STE aVR > STE V1 nebo STE aVR =STE V1




EKG NALEZY - STEMI

112-Lead 2 HR 55 bpm | * ** ACHTE MI SUSPECTED ™ | #Lateral injury pattern | acute
052513114754 1 25 May 13 11:50:031 » : | Anterior injury pattern
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EKG NALEZY - STEMI
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EKG NALEZY - STEMI

Name: ) 112-Lead 1 HR 142 bpm | Abnormal ECG *Unconfirmed™ | * Low ORS voltages in 1imb leads
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EKG NALEZY - STEMI
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PACIENT 1

H 50 let, kurak, delnik na ubytovneé, nalezen bledy, zmateny, chyta
se za hrudnik

H sok, celkova alterace

] -Lead 4 HR 149 bp ADFIOIMal LG UNCOoN ez RAT KU o1 AL a1 Ty, P I TE
g RERRA L ey 11:15:20| « Simus tachyeardia anterfor subendocardial injury
Patient [0: | PRB. 126 ORS 9. 1825 | * Left atrial enlargement BB e
In¢ident: gr/ale 0. 2685/0. 4225 | * Cannot rule out Inferior infarct, age . ;
Age: 40 Sex: | P-ORS-T Aves §3°88°228°| undetermined
ERY | -

NS N o
VAl Vv

I\ il f M A J = i e o
! 3 { N y i v N~ o ~ TN~ os
| N T T e e “'_\/ | ' ‘-\ 'l' Y ". W | ™ |

I e e

E X 3 o A A y
<4 WA A | FAN R A Pl ! A 1 P oy Vo " ._/\_,_, l._/\—/ ':J\_— | N |
B i R U i e \ | ; v f I i

' ¢ L

rog s

S . i f ‘ fi |
X ’ ) r ] 1 f 3 il sl ) | 4 -3 I 11
e e e

'l 4 4 2 % AL el Al A ) e i1 w1
£ LRA SN A O RS N O O A e S i e ey . v

i: ‘ i y
175 SK 555 77 BEROUN 3113714134 BORSLROKGJGSTP L 1235506782

7

|
|

H




PACIENT 1

EXAM: 1191 _ &’ ExAM:1191 EXAM: 1192

18/Jun/2013 "‘%F’ 18/Jun/2013 18/Jun/2013
S 10:58:36 - AR 10:58:55 - 11:20:27 -
& 7.  Cardiac - N Cardiac _ Cardioc _

y M08 _ o Ml 0.8 Ml 0.8
4 TEO1 v TEO1 - : TEO1 -
14cm _ 14cm _




PACIENT 1

B okamzité IABK,SKG
B CABG




USG HRUDNIKU

B dysfunkce LK?

M srdec¢ni tamponada?
H dilatace PK?

W dilatace DDZ?

H B profil na plicich?
M pleuralni vypotky?

EXAM: 1143 -
05/Jun/f2013 -
04:02:31 -
Cardiac -

Ml 0.8=
TI0.1 .

16 13:34:32 g R . € 290272016 13:35:31




BIOCHEMICKE MARKERY

B biochemické markery nekrézy myokardu

M obvyklé markery vnitrniho prostredi a ABR



PODROBNE TTE

M systolicka funkce LK

M diastolicka funkce LK

M srdecni vydej

H mitralni reg. a dalsi vady

B vylouceni mech. komplikace
M systolicka funkce PK

H SPAP

B odhad CVP

M fluid responsiveness

M pleuralni vypotek

1 LVWd2cMOD= 147.6 cm3 1 MVpeakE= 1.23 mis

LVWd 2C AL =15563 cm3 2 MVpeakA= 0.46 mis
LVAd2C =3891cm2 < 3 MV PHT = 38 msec
LVLd2CH = 828cm P Ry MV DecT = 128 msec
2 LVWWs2cMOD=98.66 cm3 * S & E/AMVQAH
LVVs 2C AL =101.2cm3 ‘ 3 —
LVAs 2C =2943 cm2 3
LVLs2CH =727cm |

= 5.86 cm2

3 HR : =74 i
EF MOD: 33 % +
EFAL: 35% ﬁ
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' 0 1.0 20 i
LVOTpeak= 0.78 mis Height= 2.71 cm . V =336mis | $ ¢ =
PeakPG = 2.46 mmHg ! ) Time = 0msec 40" PG=4524 mmHg i :TAPSE i 4
MeanPG = 1.28 mmHg e« 2 Slope = cmis 3 I = 8
LVOT VTI = 1687 cm J #.%  Height= 237 cm :
L Time = 0msec
d 2 Slope = cmis




SYSTOLICKA FUNKCE LK




DIASTOLICKA FUNKCE LK

1 MVpeakE= 123 mis _
-2 MVpeakA= 0.46 m/s
3 MVPHT = 38 msec

£

. MV DecT = 128 msec x| gl MVpeakE= 0.77 mis

: = ‘ —— , MVpeakA= 056 mis

- MVA 586 cm2 e, S T G g - -
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SRDECNI VYDEJ

1 LVOTpeak= 0.41 mis
PeakPG = 0.67 mmH
MeanPG = 0.39 mmH
LVOT VTl = 6.08 cm

| l i
HF{ 66 BP \’

Cl=1,6 I/min/m2
Cl= CO / BSA



SYSTOLICKA FUNKCE PK

AoRoot= 0.77 cm
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1V =213 mis
PG=18.11 mmH




PRELOAD - CVP

1 AoRoot= 2.42 cm

2LAD = 242cm
LA/Ao: 1.00
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TROMBUS LK




URGENTNIi KORONAROGRAFIE




URGENTNIi KORONAROGRAFIE
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TERAPIE

M zajisténi vitalnich funkci

H revaskularizace a lécba mech.
komplikaci

B farmakoterapie
M |[écba arytmii
B mechanicka podpora obéhu

M obvykla intenzivni péce

PACIENT S KARDIOGENNIM SOKEM

m farmakoterapie

M inotropni podpora

M ventilacni podpora

M revaskularizace a reperfuze
M odstranéni mechanickych

komplikaci

pacient nestabilni pacient stabilni

kratkodoba mechanicka
podpora srdecni

weaning

funkeci

weaning

uprava kardlalchﬁpravy kardialnich fur/ up:l:an\:(a::l’kardlalmch

zhodnoceni neurologického stavu standardni chronicka
a organovych funkci terapie

/ S

ireverzibilni neurologicky deficit normalni neurologické funkce

}

}

weaning

dlouhodoba mechanicka podpora srdecni ,bridge
to transplantation” nebo ,,destination therapy”




ANTIHEMOSTATICKA LECBA

M specificka podskupina nemocnych s AKS (hypoperfuze splanchniku, i.v./NGS,

U see ) KLINICKE PRiZNAKY A SYMPTOMY AKS

B ASA 150 mg i.v. (100mg/ml, 1,5 ml)

ELEVACE ST USEKU ) )
0,25 mV u muzi ve véku <40 let NALEZ BEZ ST ELEVACI

B UFH 70-100 j/kg i.v. nebo D i v 7 koo el Lk ) (O HALO B
enoxaparin 0,5 mg/kg i.v.

STEMI

(pozdéji potvrzeni infarktu myokardu stanovenim
troponinu, nesmi oddalit Ié¢bu)

pozdéji upresnéni diagndzy stanovenim troponinu na:
mNSTEMI, pokud je troponin pozitivni
mNAP, pokud je troponin negativni

M ticagrelor 180 mg nebo
STANOVENI RIZIKA A CASOVANIi LECBY
p ra S ug re I 60 mg p . o . :> m velmi vysoké: ¢asna SKG do 2 hodin (dPCI)

m vysoké: ¢asna SKG do 24 hodin
B stfedni: ¢asna SKG do 72 hodin

H nizké: selektivné SKG podle zatézového testu

H Inh. GPIIb/Illa jen periproc.

LECBA dPCI (prioritni postup v Ceské republice) LECBA CASNOU SKG

m kyselina acetylosalicylova 150-300 mg p.o. nebo 150 mg i.v. m kyselina acetylosalicylova 150-300 mg p.o. nebo 150 mg i.v.
mticagrelor 180 mg nebo prasugrel 60 mg p.o., pokud nejsou k m clopidogrel 600 mg nebo ticagrelor 180 mg nebo prasugrel 60 mg p.o.
dispozici nebo jsou kontraindikovany, clopidogrel 600 mg p.o. m fondaparinux 2,5 mg s.c., pokud neni k dispozici tak enoxaparin 1

m nefrakcionovany heparin 70-100 1U/kg nebo enoxaparin 0,5 mglkg mg/kg s.c. nebo nefrakcionovany heparin 60-70 1U/kg (maximalné 5000
i.v., alternativou muze byt bivaluridin U) i.v.

V pripadé indikace systémové trombolyzy kyselina LECBA SELEKTIVNi SKG

acetylosalicylova, clopidogre! a heparin nebo enoxaparin m stejny postup jako v pripadé indikace ¢asné SKG, pouze nasycovaci

davka clopidogrelu je 300 mg p.o.




REVASKULARIZACNI LECBA

Percutaneous Coronory Intervention
for Cardiogenic Shock

CARDIOGENIC SHOCK CHF JANUARY/FEBRUARY 2003 35 S H D{: K Tr i 'E- |

M nejdulezitéjsi soucast terapie

Cardiogenic Shock: A Summary of the

Randomized SHOCK Trial
p=0.11 p<0.03 p<0.03

66

Acute myocardial infarction 63

< 36 hrs
I ERV

Mortality (%)

56
53
47 20
Shock IMS

% 12 hrs
Randomization

< 6hrs 2 54 hrs

Emergency Initial medical

revascularization stabilization

« |ABP/ pharmacologic support » ABP/pharmacologic support

* Possible prior thrombolysis + Thrombolysis unless absolute
« Emergency early PTCA/CABG contraindication 30 Days 6 Months 12 Months
+ Possible delayed '
revascularization

ERV...urgentni revaskularizace
IMS...uvodni konzervativni stabilizace




REVASKULARIZACNI LECBA

M nejdulezitéjsi soucast terapie

CARDIOGENIC SHOCK CHF JANUARY/FEBRUARY 2003 35

Cardiogenic Shock: A Summary of the
Randomized SHOCK Trial

Acute myocardial infarction 40 - f,~_"~" % 09 B 359  ERV
: 9N IMS

< 36 hrs

Shock

. Treatment x Age group
} S 12hrs oo B ‘2-“' 2 Interaction p-values:
Randomization B P | At 30-day: 0.012

< hrs 2 54 hrs £ 6-month: 0.003
30-Day 6-Month

(N=246) (N=244)

Emergency Initial medical
revascularization stabilization

* |ABP/ pharmacologic support + ABP/pharmacologic support H =
+ Possible prior thrombolysis + Thrombolysis unless absolute PaCIentl 575 Iet
« Emergency early PTCA/CABG contraindication

 possbledelayed ERV...urgentni revaskularizace
revascularization
IMS...avodni konzervativni stabilizace




REVASKULARIZACNI LECBA

Early revascularization is beneficial across all ages and a wide Favours Early Favours Initial
spectrum of cardiogenic shock severity: A pooled analysis of Revascularisation Medical Stabilisation
trials

] Overall Risk Ratio
(95% Confidence Interval)
Raban V. Jeg&r'-z, Philip Urban?®, Shannon M. Harkness®, Chi-Hong Tseng1, Jean-

Christophe Stauffer”. Thierry H. Lejemtel?, Lynn A. Sleeper®, Matthias E. Pfisterer?, and Adl SHOCK

Judith . Hochman' %hﬁﬁlf'

0.85 (0.71-1.02)

Age =75 SHOCK
£ ShMasH
Cverall

o

0.93 (0.39-2.25)

¢

Age <=T75 0.83 (0.62-1.11)

3

Age T1-T75

T

0.83 (0.48-1.43)

Age 66-70

i1

0.82 (0.51-1.32)

.

Age ob-6o

0.81 (0.52-1.26)

Age <=55 0.86 (0.32-2.26)

Risk Ratio




REVASKULARIZACNI LECBA

M casna revaskularizacni |écba ma prednost pred oddalenou

B prednost ma mechanicka revaskularizace (PClI/CABG) pred systémovou
trombolyzou

H neni jasné, zda je efektivnéjsi PCl nebo CABG

H neni jasné, zda revaskularizovat jen culprit l1ézi, nebo vsechny vyznamné léze
(CULPRITSHOCK)



VAZOPRESORICKA PODPORA

H noradrenalin

B dopamin
M vazopresin/terlipressin

H adrenalin



NORADRENALIN VS. DOPAMIN

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 4, 2010 VOL. 362 NO.9

Comparison of Dopamine and Norepinephrine
in the Treatment of Shock

B dopamin vice arytmii

Probability of Survival (%)

No. at Risk
Norepinephrine
Dopamine

P=0.07 by log-rank test

——1—__Norepinephrine

.I-__"ﬂ—:.,_..._,.

Dopamine

V 4 V 4

28denni prezivani

821
858

3 12 16 20

Days since Randomization

553 504 467 432
546 494 452 426




VAZOPRESIN, TERLIPRESSIN

Am J Cardiel. 2005 Dec 15;96(12):1617-20. Epub 2005 Cct 21.

Effect of vasopressin on hemodynamics in patients with refractory cardiogenic shock complicating acute
myocardial infarction.

Jolly 5", Newton G, Horlick E, Seidelin PH, Ross HJ. Husain M, Dzavik V.

+ Author information

Abstract

In a retrospective study of 36 patients who developed cardiogenic shock after myocardial infarction, intravenous vasopressin therapy
increased mean arterial pressure from 56 to 73 mm Hg at 1 hour (p < 0.001) and maintained it for 24 hours without changing pulmonary
capillary wedge pressure, cardiac index, urine output, or other inotropic requirements. After norepinephrine administration, mean pulmonary
capillary wedge pressure increased at 1 hour from 21 to 24 mm Hg (p = 0.04); however, this increase was not sustained at 12 and 24 hours.
Morepinephrine was associated with a significant increase in cardiac power index at 24 hours, whereas there was only a trend for an increase
in cardiac power with vasopressin therapy. In a cohort of patients who developed refractory cardiogenic shock after myocardial infarction,
vasopressin was associated with increased mean arterial pressure and no adverse effect on other hemodynamic parameters.

B minimalni evidence
H ultimum refugium




ADRENALIN VS. NORADRENALIN+DOBUTAMIN

Crt Care Med. 2011 Mar;39(3):450-5. doi- 10.1087/CCM.0b013e3181ffeleb.

Comparison of norepinephrine-dobutamine to epinephrine for hemodynamics, lactate metabolism, and
organ function variables in cardiogenic shock. A prospective, randomized pilot study.

Levy B', Perez P, Pemy J, Thivilier C, Gerard A.

+ Author information

Abstract
OBJECTIVE: There is no study that has compared, in a randomized manner, which vasopressor is most suitable in optimizing both systemic

and regional hemodynamics in cardiogenic shock patients. Hence, the present study was designed to compare epinephrine and
norepinephrine-dobutamine in dopamine-resistant cardiogenic shock.

DESIGN: Open, randomized interventional human study.

SETTING: Medical intensive care unit in a university hospital.

PATIENTS: Thirty patients with a cardiac index of <22 L/min/m and a mean arterial pressure of <60 mm Hg resistant to combined dopamine-
dobutamine treatment and signs of shock. Patients were not included in cases of cardiogenic shock secondary to acute ischemic events such
as myocardial infarction. Noninclusion criteria also included immediate indication of mechanical assistance.

CONCLUSIONS: When considering global hemodynamic effects, epinephrine is as effective as norepinephrine-dobutamine. Nevertheless,
epinephrine is associated with a transient lactic acidosis, higher heart rate and arrhythmia, and inadequate gastric mucosa perfusion. Thus,
the combination norepinephrine-dobutamine appears to be a more reliable and safer strategy.




VAZOPRESORICKA PODPORA

M cilova hodnota MAP 65 — 70 mm Hg (ev. vyssi u hypertoniku)

B vazopresor prvni volby je noradrenalin
M alternativou kombinace noradrenalin+dobutamin muze byt adrenalin

M terlipressin je ultimum refugium

Ml cca 20% nemocnych s kardiogennim sokem ma relativni intravaskularni
hypovolemii

M v inicialni stabilizaci Ize pouzit opatrnou volumexpanze, resp. passive leg
raising test



INOTROPNI PODPORA
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DOBUTAMIN

H pozitivné inotropni, chronotropni a mirny vazodilatacni efekt

M zvysuje spotrebu O, v myokardu

M3 -10 (15) ug/kg/min

M po 48 hodinach rozvoj tolerance (down regulace B receptort)

B déletrvajici podavani zvysSuje mortalitu jiz v davce >5 ug/kg/min

M aditivni efekt s milrinonem



DOPAMIN

M pozitivné inotropni, chronotropni, vazokonstrikéni a diureticky efekt

M variabilni vztah uvedenych efektti a davky (1-3, 3-10, 10-20 ug/kg/min)

B proarytmogenné, zvysuje spotrebu O, myokardu



MILRINON

H pozitivné inotropni, vazodilatacni efekt v systémovém i plicnim recisti,
nezavisly na koncentraci B receptoru

M zvysuje koncentraci intracelularniho Ca, proarytmogenné
W 25-75 ug/kg/20 min, poté 0,3-0,8 ug/kg/min kontinualné

M zvysuje mortalitu nemocnych s ischemickou KMP, nema vliv na mortalitu
pacientl s neischemickou KMP



LEVOSIMENDAN

M pozitivné inotropni, lusitropni, kardioprotektivni a vazodilatacni efekt

Ml nezvysuje koncentraci intracelularniho Ca ani spotrebu 02

M 25-75 ug/kg/20 min, poté 0,3-0,8 ug/kg/min kontinualné



LEVOSIMENDAN

J Cardiothorac Vasc Anesth. 2015 Dec;29(6):1415-25. doi: 10.1053].jvca. 2015.03.023. Epub 2015 Mar 26.

Levosimendan Treatment for Heart Failure: A Systematic Review and Meta-Analysis.
Gona B', Li 72, Yat Wong PC?

+ Author information

CONCLUSIONS: As compared to placebo or dobutamine, levosimendan in patients with heart failure seemed to have hemodynamic and
cardiac benefits. It reduced total mortality and was associated with an increased risk of cardiovascular adverse events.

Copyright @ 2015 Elsevier Inc. All rights reserved.

Intensive Care Med. 2013 Feb;41(2):203-21. doi: 10.1007/200134-014-3604-1. Epub 2014 Dec 18.

Effects of levosimendan for low cardiac output syndrome in critically ill patients: systematic review with
meta-analysis and trial sequential analysis.

Koster G', Wetterslev J, Gluud C, Zijlstra JG, Scheeren TW, van der Horst IC, Keus F.

+ Author information

CONCLUSIONS: The available evidence is inconclusive whether or not levosimendan may have a beneficial effect on mortality due to risks of

systematic errors and random errors. Further well-designed randomised frials are needed.




LEVOSIMENDAN

b L

' JOMENOL O Devoted to the Practice of

\ | Cardiac Surgery Adutand Pediatric Heart Surgery

Review Article

Levosimendan Reduces Mortality in Adults with Left
Ventricular Dysfunction Undergoing Cardiac Surgery:
A Systematic Review and Meta-analysis

Fourteen studies were included in the analysis. Levosimendan reduced early mortality in patients with
reduced ejection fraction (5.5% vs. 9.1%) (OR 0.48 [0.23-0.76]; p =0.004). This result was confirmed
using sensitivity analysis. Postoperative acute renal failure was lower with levosimendan therapy (7.4%
vs. 11.5%). Intensive care unit stay was shorter in the levosimendan cohort comparable in both groups
(standardized mean difference —-0.31 [-0.53, —-0.09]; p = 0.006; 12 = 33.6%). Levosimendan-treated
patients stayed 1.01 (1.61-0.42) days shorter when compared to control (p =0.001).

Conclusion

Our meta-analysis demonstrates that Levosimendan improves clinical outcomes in patients with left
ventricular dysfunction undergoing cardiac surgery. Results of the ongoing multicenter randomized
controlled trial are awaited to provide more conclusive evidence regarding the benefit of this drug. doi:
10.1111/jocs.12562 (] Card Surg 2015,;30:547-554)




LEVOSIMENDAN

M akutni srdecni selhani po kardiochirurgickém vykonu

M akutni srdecni selhani u nemocnych lécenych betablokatory

M akutni srdecni selhani ischemické etiologie



INOTROPNI PODPORA

H prvni volbou je dobutamin

B u pacientu s kardiogennim Sokem a s lécbou betablokatory muze byt
indikovan levosimendan

M u pacientu s kardiogennim Sokem po kardiochirurgickém vykonu muze byt
indikovan levosimendan

Bl u kardiogenniho soku neischemické etiologie a ve spojeni s vyraznou plicni
hypertenzi Ize zvazir milrinon
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Intraaortic Balloon Support for Myocardial Infarction
with Cardiogenic Shock

X
=
5
£
o
=

P=0.92 by log-rank test

Control

IABP

10 15 20

Days since Randomization




IABK

The NEW ENGLAN D
JOURNAL o MEDICINE

QCTOBER 4, 2012

Baseline Variable

Sex

Female
Male
Age
=50 yr
50-75yr
>75yr
Diabetes
Yes
Mao
Hypertension

ESTABLISHED IN 1812 YOL. 367

NO. 14

Intraaortic Balloon Support for Myocardial Infarction
with Cardiogenic Shock

Yes

Mo
Type of MI
B >40% nemocnych po KPR [
STEMI type

Antericr

B 10% crossover v nonlABK

Previous infarction

Yes
Mo
Hypothermia

Yes
Ma

Blood pressure

<30 mm Hg

=380 mm Hg

Mo. of

Patients

1&7
411

70
334
184

195
£

410
183

412
177

216
196

131
466

226
172

161
432

IABP Control
30-day mortality (%)

44.4
37.3

19.4
346
53.7

42.9
372

42.9
28.9

41.0
37.5

47.9
373

43.1
351

0.7
359

432
40.5

441
36.5
0.0

46.7
329

40.4
43.0

429
38.3

43.7
422

333
433

4472
303

46.4
39.2

Relative Risk (95% Cl)

— 1.03 (0.74-1.43)
— 0.92 (0.72-1.18)

0.44 (0.21-0.95)

- 0.95 (0.71-1.27)
— 1.07 {0.81-1.41)

— 0.92 (0.67-1.26)

0.96 (0.74-1.23)

o 1.06 (0.84—1.34)

0.67 (0.45-1.01)

—— 0.96 (0.77-1.21)

S 0.98 (0.67—1.43)

— 0.81 (0.58-1.13)
—— 1.16 {0.85-1.57)

<

1.44 (0.93-2.21)

- 0.86 (0.69—1.07)

—— 1.09 (0.82—1.44)
— 0.89 (0.68-1.16)

— 1.09 (0.79-1.50)
— 0.92 (0.72-1.17)

1.5

2.0

|ABP Better

Control Better

PValue for
Interaction

061

0.09

0.82

0.05

0.76

0.04

0.31



IABK

Intraaortalni balonkova kontrapulzace
v kardiologické intenzivni péci - konsenzus expertu

Richard Rokyta', Petr O3tadal?, Petr Kala?, Jan Bélohlavek®, Andreas Kriiger?, Jifi Pafenica®, Tomas Janota®,
Milan Hromadka', Tomas Kovarnik®, Tomas Hnatek®, Petr Jansky’, Jan Vojacek®

B IABK muze byt prospésna pred korekci mechanickych komplikaci IM

H IABK neni rutinné indikovana pri kardiogennim soku nesouvisejicim s mech.
komplikaci IM

M pouziti IABK muze byt zvazeno také u kardiogenniho Soku jiné priciny nez IM,
napt. pri tézké akutni myokarditidé, tako-tsubo, DKMPtie, akutni neischemické mitralni
reg. nebo dekompenzované aortalni stendze

B IABK muze byt také pouzita jako most k zavedeni vyssSi mechanické podpory



OBSTRUKCNI SOK

M plicni embolie
M srdecni tamponada

H tenzni pneumotorax

Plicni embolizace

PAPd > PCWP o 5 a vice mmHg
Srdecni tamponada

=vilarl=1r»1+]1» 1V |V

CVP = PAPd = LAP = LVEDP



AKUTNI SELHANI PRAVE KOMORY

B STEMI pravé komory, v 99% doprovazi STEMI spodni stény
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AKUTNI SELHANI PRAVE KOMORY

B hemodynamické symptomy ma 25-50% vsech AIM PK

M patofyziologické poznamky
O PK ma bohaté levo-pravé alternativni kolateralni zasobeni
O koronarni perfuze K probiha v systole i diastole

O myokard PK ma vyssi rezistenci k hypoxii
H bézné doprovodné jevy AIM PK jsou AVB, sinusova bradykardie a fis

M pri AIM se rozviji systolicko-diastolicka dysfunkce PK



AKUTNI SELHANI PRAVE KOMORY

H STEMI spodni stény

H hypotenze, sok

M zvysena napln krénich zil
M absence plicniho edému

B paradoxni pulz, Kussmaulovo znameni

Bl pozor na doprovodné levostranné akutni srdecni selhani



AKUTNI SELHANI PRAVE KOMORY

M reperfuzni lécba!!!
B optimalizace preloadu (volumexpanze cca 1000-2000 ml prvni hodinu)
B kontraindikace nitratu a diuretik

M zabranit bradykardii, resit AB blokadu a tachyfibrilaci sini (DDD stimulace,
elektricka kardioverze)

M noradrenalin + inotropni podpora dobutaminem (nebo levosimendanem)



AKUTNI SELHANI PRAVE KOMORY

¢ J K., 62 let

¢ obézni hypertonik, diabetik s CHOPN

¢ 3 hodiny bolest na hrudi, slabost, hypotenze,
bradykardie, rozvijejici se kardiogenni sok bez
plicniho edému

e troponin 1 50,1 ug/1 (0,03)



AKUTNI SELHANI PRAVE KOMORY




AKUTNI SELHANI PRAVE KOMORY

LEVA VENCITA TEPNA PRAVA VENCITA TEPNA



AKUTNI SELHANI PRAVE KOMORY

PO PCI ACD



AKUTNI SELHANI PRAVE KOMORY

15\
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HR
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AKUTNI SELHANI PRAVE KOMORY

e 12 dni UPV
¢ neékolik dni docasna externi DDD kardiostimulace
e neoligurické selhani ledvin, mirna akutni ischemicka hepatopatie

e rok po AIM bez symptomu ICHS, namahova dusnost
NYHAI-1I



RUPTURA PAPILARNIHO SVALU

Ml akutni masivni mitralni regurgitace
B 9x casteji posteromedialni nez anterolateralni papilarni sval
W kardiogenni $ok s plicnim edémem a drsnym syst. Selestem
B TTE, TEE, SKG+LVG v
m standardni 1é¢ba $oku + IABK &

M casné chirurgickeé reseni




RUPTURA PAPILARNIHO SVALU

P54 Severe acute mitral regurg|itatinn complicating acute myocardial infarction: case for aggressive therapy

J Belohlavek, R Skulec, T Kovarnik, A Linhart, M Psenicka, M Aschermann
Department of Internal Medicine Il, Faculty General Hospital, Charles University, Prague, Czech Republic
Critical Care 2003, 7(Suppl 2):P054 (DOI 10.1186/cc1943)

Patient (9/2001-10/2002) AMI MI to shock Shock/MODS Outcome

Valve replacement

50-year-old male Anterior < 1 day +/+ Survived
57-year-old male Posterior 3 days +/+ Survived
70-year-old female Inferior 3 weeks +/- Survived
38-year-old male Lateral Immediately Died
60-year-old male Anterior Immediately Died

54-year-old female Lateral 3 weeks Survived




RUPTURA MEZIKOMOROVEHO SEPTA

H recidiva bolesti na hrudi

M kardiogenni sok s plicnim edémem a pravostrannym selhanim a
holosystolickym selestem

B TTE, TEE, SKG+LVG, invazivni |
oxymetrie z PK e,

M terapie kardiogenniho soku + IABK
B casné chirurgické reseni

M katetrizacni implantace Amplatzer
okludéru




RUPTURA VOLNE STENY LK

Ml cca 10% nahlych umrti v souvislosti AIM
Ml nahle vznikly sok se srdecni tamponadou
M rychly rozvoj NZO (PEA)

M perikardiocentéza a urgentni operace




ARYTMIE

12-Lead 2
g611151760567 11 Jun 15
PR 8. 8883
Incident: ar/01e
Age: 65 Sex P-QRS-T Akes
I : | aR

— Record ID; 182816862847228 Oct 16 06:47:35 | *Atrial fibrillationwithslow

HR 226 bpm | * Abnormal ECG "Uncorlifirmed”
17:06:02 | »Atrial flutter withvariable AV block
QRS-8. 8663+ = Marked SF-abnormality, possible
B.1885/8.364s | lateral subendocardial injury
0% 77° 233°
V1

bR , IR ‘
Name: 112-Lead7 HR 31 bpm | Abnormal ECG ™Unconfirmed™

Patient ID: | PR 0. 258s 0RS 6.136s | ventricular response

Incident:; i QT/0Tc 0.616< " 5665 | *Left axis deviation

Age: 80 Sex: F 1 P-ORS-T Axes 166° -64” -6o , ® IV conduction defect
it b | VR V1
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ARYTMIE

Algoritmus bradykardie

= Zhodnotte stav pacienta postupem ABCDE
= Zahajte podavani kysiiku, zajistéte 7iini vstup
* Monitorujte EKG, krevni tlak a Sp0., natotte 12svodové EKG
= |dentifikujte reverzibilni piiciny a zahajte jejich
|écbu (napi. minerdlovd dysbalance)

Zjistéte, zda jsou piitomny zévainé priznaky:
1.0k 3. Ischémie myokardu
2.Synkopa 4, Srdecni selhdni

ANO

Atropin
0,5mg IV

Riziko asystolie?
= Recentni asystolie

Uspokojiva
odpovéd?
= AV blokada Mobitz Il
NE = Kompletni AV blokdda se Sirokymi
QRS komplexy
Docasnd lécha: = Jéstava komor > 35
= ppakované do maximaln
davky3mg IV NE
= |soprenalin 5 ug/min
= Adrenalin 2-10 yg/min
= Altemativni farmaka *
nebo
= Zeyni kardiostimulace

Konsilium specialisty
Zajisténi transvenoznf kardiostimulace

*Alternativni farmaka:

= Aminofylin

= Dopamin

= Glukagon (v pripadé
pteddvkovani betablokdtory
nebo blokatory kalcovych kandli)

= Glykopyrolat mize byt podén jako
nahrada atropinu

Kardioverze synchronizovanym vybojem*
{max.3 vyboje)

= Amiodaran 300 mg IV b&hem
10-20 minut a zopakovani kardioverze
nasledné:

= Amiedaron 200 mg béhem 24 hodin

Konsilium specialisty

Moing srdecni arytmie
* Fibrilacesini s blokadou
Tawarova raménka

létba jako pfi fibrilaci sini s uzkymi komplexy

= Polymorfni komorova tachykardie
(napl. torsades de pointes -
podejie magnesium 2 g
behem 10 minut)

Algoritmus tachykardie (s hmatnym pulzem)

= Zhodnotte stay pacienta postupem ABCDE

= Podejte kysllk, zajistéte IV vstup

= Monitorujte EXG, krevni tlak a Sp0,, natoite 12svodové EXG.

= Identifikujte reverzibilni piiciny a zahajte jejich 1écbu
(napi. minerdlova dysbalance)

Zjistéte, zda jsou pfitomny zavainé priznaky:
G Vestabilni stav 1. Sok 3. Ischémie myokardu
2. Synkopa

Siroké QRS komplexy
Jsou QRS komplexy pravidelné?

Pravidelné

$d :

= PouZijte vagové manévry
= Adenosin 6 mg IV rychlym bolusem,

pri neuspokojivé adpovedi podejte 12 mg IV,

pii neuspokojivé odpovédi podejte dalSich 12 malV
= Kontinuaini monitorace EKG

Komorova tachykardie Obnoveni sinusového rytmu?

(nebo nejasny rytmus)

* Amiodaron 300 mg IV béhem ANO
20-60 minut, nasledné amiodaron
900 mg béhem 24 hodin

* (pokud v minulosti potyrzena)

Supraventrikularni tachyarytmie

s blokadou Tawarovaraménka = Pfi opakovani znovu podejte

podejte adenosin jako pii pravidelné adenosin a zvazte antiarytmickou

tachykardii s izkymi komplexy profylaxi

Pravdépodobné paroxysmaini SVT:
= Natoite 12svodové EKG se s

Uzké QRS komplexy
Je rytmus pravidelny?

Nepravidelna tachykardie
s uzkymi QRS komplexy
Pravdépodobné fibrilace sin
Kontrola srdeéni frekvence
= Betablol nebo verapamil
= Pfi znamkach srdecniho selhdvani zvazte
podani digoxinu nebo amiodaronu
Zajistéte antikoagulacni léchu pfi trvani > 48 hodin

Konsilium speciafisty

Pravdépodobné flutter sini
= Kontrola srdecni frekvence (napf. betablokétor)




STRATEGIE

pacient nestabilni

PACIENT S KARDIOGENNIM SOKEM

m farmakoterapie

M inotropni podpora

M ventilacni podpora

M revaskularizace a reperfuze

B odstranéni mechanickych
komplikaci

pacient stabilni

kratkodoba mechanicka .
o weaning
podpora srdecni

funkei

uprava kardlalchdpravy kardialnich fur/ \ ur;lrjan\:(ac‘kardlalmch

weaning

zhodnoceni neurologického stavu standardni chronicka
a organovych funkci terapie

/ N\

ireverzibilni neurologicky deficit normalni neurologické funkce

}

1

weaning

dlouhodoba mechanicka podpora srdecni ,bridge
to transplantation” nebo ,, destination therapy“




MECHANICKE SRDECNI PODPORY

B kardiogenni sok refrakterni na lécbu

M pasivni
o IABK

H aktivni kratkodobé
O Tandem Heart

o Impella
o ECMO

H aktivni dlouhodobeé
O ThoraTec
O HeartMate Il



MECHANICKE SRDECNI PODPORY

B most k zotaveni -

B most k rozhodnuti -

B most k intervenci -

B most k jiné kratkodobé podpore -
B most k dlouhodobé podpore -

B most k transplantaci -

M destination therapy



KRATKODOBE MECH. SRDECNI PODPORY

H nejsou velké randomizované studie

M retrospektivni a mensi prospektivni prace
O proveditelnost
B naznacuji lepsi prezivani



POZADAVKY NA PODPORU

M aktivni, generujici vlastni prutok
M rychla zprovoznitelnost

M perkutanni zavedeni

Bl dostatecna ucinnost



TYPY

B Impella C TandemHeart




TYPY

IABP

Pump mechanism Pneurnatic
Cannula size 7.9 Fr

Inserdon technigue Descending acria
via the femoral
artery

Haemodynamic support 05 -1.0L min~’
Implantatdon time

Risk of limb ischaemia

Anticoagulation

Haemolysis

Post-implantation
management complexity
Optionalactivecooling inpost- Mo
cardiopulmonary
resusci@tion patients

Centrifugal

18-21 Fr inflow;15-22 Fr ocutflow

Inflow cannula into the right atrium via
the femoral vein, outflow cannula
into the descending aorta via the
femoral artery

=45 min~ "

TandemHeart

ECMO

Centrifugal

21 Frinflow; 15-17 Fr outflow

21 Frinflow cannula into left atrium via
fernoral veinandtransseptal puncture and
15=17 Fr outflow cannula into the
femoral artery

4L min~’

Impella 2.5

Axial flow

13 Fr

12 Fr catheter placed
retrogradely across the
aortic valve via the
femoral artery

25 L min~"

Impella 5.0

Axial flow

22 Fr

21 Frcatheter placed retrogradely
across the aortic valve via a
surgical cutdownof the femoral
artery

5.0 L min~"




IMPELLA 2.5

2-4 L/min

Pump




TANDEM HEART

9 L/min




ECMO (EXTRAKORPORALNIi MEMBRANOVA OXYGENACE)

Veno-arterialni (VA) Inflow kanyla 20-23F

Outflow kanyla 15-17F

Prutok az 7 L/min

Nahrada srdce i plic




ECMO

ECMO u kardiogenniho soku
Vysledky

Odpojeni od ECMO

Propusteni z nemocnice

Preziti 1 rok




ECMO

ECMO u kardiogenniho soku
Hemodynamika

T R BB

J 1 obé&hem
« 1 arterialni TK

« 1 perfuze tkani

X

1 afterload LK




ECMO

ECMO u kardiogenniho soku
Distenze Spatné vyprazdnované LK
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Vznik trombu v levé komore



ECMO

« VySSi prutok systémem ECMO u kardiogenniho

Soku muZe negativné ovlivnit funkéni parametry
levé srdeCni komory

U

« VA ECMO u kardiogenniho soku:

obehova, nikoli srdecni podpora



ZAVER

B mortalita na kardiogenni sok klesa jen pozvolna

M zasadni je rychla diagndza kardiogenniho soku
odhaleni priciny
revaskularizacni €i jina intervencni lécba

H diky mechanickym srdec¢nim podporam neni ani rychle progreduijici
kardiogenni sok nereagujici na konvencni lécbu zcela neresitelny



Dekuji za pozornost

skulec@email.cz



