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+ Shock teams ?

VFN PRAHA

Zakladem péece vzdy byla a bude tymova prace, tak proC shock teams?




"' Proc shock teams ?
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Petr, et al. "Extracorporeal Membrane Oxygenation in the Therapy of Cardiogenic Shock: Results of the ECMO-CS Randomized Clinical Trial." Circulation (2022).
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* Proc shock teams ?

ysledky pacientu s kardiogennim sokem zavisi na rychlosti a casovan
2Cby, prodlevy v diagnostice, transportu, indikaci lecby (PCI, MSP) tak
muzou byt jednim z klicovych problemu
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Carl Heinrich, et al. "Impact of treatment delay on mortality in ST-segment elevation myocardial infarction (STEMI) patients presenting with and without haemodynamic instab
> German prospective, multicentre FITT-STEMI trial." European heart journal 39.13 (2018): 1065-1074.



#  situace které jste mozna zazili...

Dnes mame pro tyto situace efektivni metody lécby, ale tyto metody
musi byt aplikovany vcas.

Mnoho komplikaci |Ize ocekavat.

Pripraveny tym rozdil i desitek minut.




* Shock teams

* Multidisciplinarni tym:
- kardio-intenzivista
- intervencni kardiolog
- specialista na srdecni selhani/MSP
- kardiochirurg

- zdravotni sestry, perfuzionista a dalsi

Moghaddam, Nima, et al. "Cardiogenic shock teams and centres: a contemporary review of multidisciplinary care for cardiogenic
shock." ESC heatrt failure 8.2 (2021): 988-998.



+ The Detroit Cardiogenic Shock Initiative and
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The National Cardiogenic Shock Initiative

Single-arm, prospective, observational, multicenter study
Early MCS (Impella) in AMICS treated with PCI
Prvni faze 4 centra (41 pacientu), druha faze 35 center (171 pacient)

'ROIT CARDIOGENIC SHOCK INITIATIVE
ALGORITHM

SION CRITERIA

lyocardial Infarction

'mic Symptoms

and/or biomarker evidence of AMI (STEMI or NSTEMI)

enic Shock

tension (<90/60) or the need for vasopressors or inotropes to maintain systolic
d pressure >90

ence of end organ hypoperfusion (cool extremities, oliguria, lactic acidosis)

EXCLUSION CRITERIA

Evidence of Anoxic Brain Injury

Unwitnessed out of hospital cardiac arrest or any cardiac arrest in which ROSC is nc
achieved in 30 minutes

Transfer with IABP placed prior to Impella

Septic, anaphylactic, hemorrhagic, and neurologic causes of shock

Non-ischemic causes of shock/hypotension (Pulmonary Embolism, Pneumothorax,
Myocarditis, Tamponade, etc.)

Active Bleeding

Mechanical Complications of AMI

Known left ventricular thrombus

Patient who did not received revascularization

Mechanical aortic valve

B., Schreiber, T, Dixon, S., Alaswad, K., Patel, K., Almany, S., ... & O'Neill MD, W. W. (2018). Feasibility of early mechanical circulatory support in acute myocardial ir
ted by cardiogenic shock: the D etroit cardiogenic shock initiative. Catheterization and Cardiovascular Interventions, 91(3), 454-461.

B., Kapur, N. K., Patel, K., Salam, M. A., Schreiber, T,, Kaki, A., ... & National Cardiogenic Shock Initiative Investigators. (2019). Improved outcomes associated with
protocols: updates from the National Cardiogenic Shock Initiative. Catheterization and Cardiovascular Interventions, 93(7), 1173-1183.
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. Obtain femoral arterial access (via direct visualization with use of ultrasound and fluoros«

. Obtain venous access (Femoral or Internal Jugular)
~ . Obtain either Fick calculated cardiac index or LVEDP
'IVATE CATH LAB I _
. | IF LVEDP >15 or Cardiac Index < 2.2 AND anatomy suitable, place IMPELLA

Coronary Angiography & PCI
. Attempt to provide TIMI 11l flow in all major epicardial vessels other than CTO
. If unable to obtain TIMI III flow, consider administration of intra-coronary

vasodilators

JUALITY MEASURES **

)oor to Support Time
90 minutes

stablish TIMI I11 Flow . WW
. Cardiac Power Output : xC
Vean off Vasopressors & 451
notropes
laintain CPO >0.6 W 2. Pulmonary Artery Pulsatility Index (PAPI): sPAP - dPAP

RA

mprove survival to
ischarge to >80%

v
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If CPO is =0.6 and PAPI 0.9, operators should wean vasopressors and inotropes and determine if Impella
can be weaned and removed in the Cath Lab or left in place with transfer to ICU.

If CPO remains <0.6 operators should consider the following options:
. PAPI is <0.9 consider right sided hemodynamic support
. PAPI =0.9 consideration for additional hemodynamic support
Local practice patterns should dictate the next steps:
. Placement of more robust MCS device(s)
. Transfer to LVAD/Transplant center
IFCPO is >0.6 and PAPI <0.9 consider providing right sided hemodynamic support if clinical suspicion
for RV dysfunctionffailure

Vascular Assessment

. Prior to discharge from the Cath Lab, a detailed vascular exam should be performed including femoral
angiogram and Doppler assessment of the affected limb.
. If indicated, external bypass should be performed.

ICU Care
*  Daily hemodynamic assessments should be performed, including detailed vascular

assessment
*  Monitor for signs of hemolysis and adjust Impella position as indicated

Device Weaning

Impella should only be considered for explantation once the following criteria are met:
*  Weaning off from all inotropes and vasopressors
* CPO=0.6,and PAPI =09

Brid Decisi

Patients who do not regain myocardial recovery within 3-5 days, as clinically indicated, should
be transferred to an LVAD/Transplant center. If patients are not candidates, palliative care
options should be considered.




* Vysledky

survival to explant vs. historical controls (85% vs 51% p < 0.001)
survival to discharge 76% a 72%.

Historical Advancements in the Treatment of

Cardiogenic Shock
50 > a8
1973 1988 1997 2016 2019
Scheidt et al. Lee et al. Hochman et al. Dagmar et al. NCSI

Cela rada limitaci, single-arm, 118 pacientu z 289 excluded, selekcni bias



‘ INOVA Heart and Vascular
Institute Shock Team

1gle center observational, retrospective

-day survival in 2016 vs 2017 vs 2018 from
% to 57.9% and 76.6% (p < 0.01).

. N., Truesdell, A. G., Sherwood, M. W., Desai, S., Tran, H. A., Epps, K. C., ... &
, C. M. (2019). Standardized team-based care for cardiogenic shock. Journal of the
college of cardiology, 73(13), 1659-1669.

CENTRAL ILLUSTRATION: Cardiogenic Shock Algorithm

Patient with suspected cardiogenic shock (CS)

@ Clinical criteria to rapidly identify shock state:

Systolic blood pressure (SBP) <90 mm Hg for >30 minutes
(or use of inotropes/vasopressors to maintain SBP)

Evidence of end-organ hypoperfusion

Lactate level =2 mmal/L

@ Activate Shock Team through a cne-call line for multidisciplinary discussion:
Interventional Cardiology; Cardiac Surgery; Advanced Heart Failure; Critical Care
[

Transfer patient to cardiac catheterization lab or cardiac intensive care unit (CICU) for ev

If acute decompensated heart failure If acute myocardial infarction card
cardiogenic shock (ADHF-CS) suspected: shock (AMI-CS) suspected:
Right heart catheterization Right heart catheterization

Echo Coronary angiography + revasculal

Assessment of peripheral vascular :

@ Hemodynamic Criteria for Cardiogenic Shock:

Fick cardiac index <1.8 Ifmin/m2 without inotropes/vasopressors
f{or <2.2 I/min/m2 with inotropes/vasopressors)

Pulmonary capillary wedge pressure >15 mm Hg
Cardiac power output (CPO) <0.6 W
PAPI <1.0

If Hemodynamic Criteria are met, consider Percutaneous Mechanical Circulatory Support

Admit Patient to CICU

Daily bedside echocardiograms for patients with PMCS
Freguent neurcvascular assessments for patients with PMCS
Serial assessment of end-organ perfusion and hemodynamics: CPO, PAPI and lacta

Evaluation for weaning vs. escalation of support

Tehrani. B.N. et al. J Am Coll Cardiol. 2019:73(13):1659-69.



Clinical Suspicion for Cardiogenic Shock?

o Utah Cardiac Recovery ;
" Shock Team e

v HF Cardiologist
— v HF CT Surgeon
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%+  University of Ottawa
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Heart Institute

1gle center, observational, retrospective
0 pts (64 shock code vs. 36 controls)

sSi pouziti MCS 45% vs. 28%

dny efekt na 30d preziti Ci nemocnicni preziti
0 days follow-up, survival 67% vs 42%

lutson JH, Boodhwani M, McDonald B, So D, de Roock S, Rubens F,
k E, Ruel M, le May M, Labinaz M. Multidisciplinary code shock team
ogenic shock: a Canadian-center experience. CJC Open 2020: 249-

University of Ottawa Heart Institut
CODE SHOCK Protocol

STEP 1 CARDIDGENIC SHOCK®

Inclusion Criteria Must have at least 1 criteria from A gnd B
A. Hypolension

* Hypotension for =30 mergites: SEP <90 or WA
[Epp—— * Cardiac mdex <1.8 Lf'min

* irorope support;: segle agent moderste dos
B. Hypoperfusion

+ LUring outpul $0.5 mL%g/hr

+ Acute kidney and/or lver mpury

* Lactate 23 mmall

" O ——

I ]
STeP 2 CCU Senior Resident
CCU Review ™ tabie >10 Call CCU Senior Resident
T
: L 4
bemem======o (LU Siaff Discussion/Review
CODE SHOCK Exciusion Criteria
+ Resuscitation Catagory Status 2 or 3
» Brolomged carclac arre=t =50 mins
+ hdvanced comarbiditkes e expactancy <& moniPs
¥
STEP 3
Code Activation
MCS Relative Contraindications
* Age 270 R
1 = Active bleeding v—————+
L4 & Lindorlrilled tepsisepthc vhock
STEP 4
Shock Team Review

* Cosnlfermi®ian of :ﬂl:ll',lllnl‘“' sl

* REsuscRation
« Miadca optimization
= Temporary MCS evalugbon

* Hoart transplant/UVAD evaluatios

+ Whgdienide dase modoope - epuveiesd e frepfipinin)
Sodptonvee 25 i 502§
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In-hospital Survival

In-hospital Survival
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#®  Critical Care Cardiology Trials Network

enTraLiLLy P =0.002

‘ed Outcomes

ardiogenic Shock
Suspected

72%

hock Team vs No Shock

P = NS
11% P=N

nter Population Characi

rdiogenic shock

missions (n) 240V B
11-CS (%) 27v

ma) 2 |ABP Impella Tandem ECMO Tempor
wami  5v(n = 317) (n = 98) (n = 28) (n = 34) Surgical
(L/min/m?) 19v: {n=2
0 (W) 0.62 v

W Shock Team [ No Shock Team

polos, A.l. et al. J Am Coll Cardiol. 2021;78(13):1309-1317.
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*  University Hospital of Bordeaux

Multidisciplinary cardiogenic shock team approach improves the long-term outcomes of patients suffering from
refractory cardiogenic shock treated with short-term mechanical circulatory support

Population

(J
% Median age : 54 years

Acute coronary syndrome  58%
\ ADHE 20%
11%
5%

\ Intoxication

Acute myocarditis

Results

Kaplan Meier OR 0.55

(95 C1 0.32-0.94)

Cox regression HR 0.59

(95 C10.39-0.88)

Study Design

Primary outcome

Refractory cardiogenic shock + STMCS implanted
2007-2013 2013-2019 { ]_-yea r survival }

Historical cohort

1.0+

=
%
|

Overall survival probability

o
S

=
o
1

Multidisciplinary 24h Team

Anaesthetist Cardiologist Surgeon

— Control group

= Shock Team group

Log-Rank test, p=0.044 COI’]Clusion

Team-based decision-making for STMCS
implantation in refractory cardiogenic
shock is associated with better 1-year
survival rates.

T
90

T T T
180 270 360
Time after STMCS (day)

Hérion, Francois-Xavier, et al. European Heart Journal: Acute Cardiovascular Care 12.12 (2023): 821-830.



il 24/7 Shock, ECPR, MCS team ve VFN

Mobile abb use Initial call from EMS, local
i hospitals, in-hospital calls

VFN PRAHA

ECPR

Cardiac
team Cathlab

intensivist
t
eam _SHOCK
DOC”

Cardiac
surgery
team

MCS
team

1. Early recognition
2. Team activation

3. Admission
(ICU/cathlab/OR)
4. MCS candidacy

Rob, D., & Bélohlavek, J. (2021). The mechanical support of cardiogenic shock. Current Opinion in Critical Care, 27(4), 440-446.
Graph from Stevenson, M. J., et al. Current Cardiology Reports, 1-7.



#*  potencialni vyhody a nevyhody shock teams

Nevyhody

né komunikacni schéma Personalni narocnost 24/7

chlejsi aktivace tymu Riziko zpozdeni lecby v pripadé

. . , . , spatnée/slozité nastavené komunikace
na identifikace roli a zodpovednosti P /

izeni rizika individualni chyby Neshody v tymu, komunikacni bariéra
7$eni expertizy — Gzky okruh Prilisné svazani protokolem, omezeni
oravna indikace (PCl a MSP) individualizace lecby

oravné casovani (PCl a MSP) Overtreatment

bilni shock team - specifika Navyseni byrokracie




Léeba KS je vysoce komplexni a je vzdy tymovou praci

Ustanoveni multidisciplinarniho tymu + jasneho strucneho protokol

cilem rychlé identifikace, komunikace a rozhodnuti ma velmi silné ratio
Potencialni vyhody prevazuji nad nevyhodami
Observacni studie ukazuji zlepseni preziti pri zavedeni shock teams

Evidence je slaba a studie maji mnoho limitaci



