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Hot Topics - Tagungshighlights
15:00-17:00  ECC SaalD

Moderation: C. Hermes, Bonn; S. John, Niirnberg

15:00 - 15:30 Lunge/Beatmung
S. Kluge, Hamburg

15:30 - 16:00 Sepsis
M. Kochanek, Kaln

16:00 - 16:30 Pflege
I Ochmann, Hamburg

16:30 - 17:00 Herz-Kreislauf
U Janssens, Eschweiler
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12:30-14:00  Salon Strasshurg 08:30 - 10:00 ECC Raum III

Moderation: A. Geppert, Wien/A; M. Buerke, Siegen _ - _
_ _ _ o _ Moderation: J. Tongers, Halle (Saale); U. Miiller-Werdan, Berlin
12:30 - 12:50 Septische Kardiomyopathie - Pathophysiologie und Therapie
K Werdon Halle (Szale] 08:30 - 09:00 Temperaturmanagement
12:50 - 13:10 Monitoring und Steuerung bei septischer Kardiomyopathie K. Roed, Hamburg
M. Ruf, Traunstein

1310-1330  Mein Patient mit kardogenem Schock hatein MCS - 09:00 - 09:30 Neurologische Entscheidungsprozesse nach Reanimation

was ist zu tun? . Erbguth, Salzburg/A
A. Geppert, Wien/A _ _
09:30 - 10:00 ECLS - Sinn vs Unsinn
13:30 - 13:50 Mein Patient mit kardiogenem Schock hat eine Klappenerkrankung - T Wenaenmayeﬁ Frefburg

was ist zu tun?
: Nukleus Notfallmedizin
fL. Lemm, Slegen Reanimationsbehandlung - Up to date

12:30-14:00  ECC Raum Il

Moderation: W. Behringer, Wien/A; M. Nickoleit, Germering

_ 12:30 - 13:00 Team Training Extrakorporale Zirkulation - Ist das maglich? _

J=5. Pooth, Freiburg
14:00-15:30  ECCSaalD
13:00- 13:30 Reanimation bei Kindern
Moderation: M. Buerke, Siegen; J. Tonge) M. Nickoleit, Germering

14:00 - 1430 ACS in der Notaufnahme 13:30 - 14:00 Lﬁn&gﬁrf:ﬁ;ﬁr’;ﬂwﬁ%mem nach Reanimation - Ist das notwendig?
M. Mickel, Berlin ST e e

J. Tongers, Halle (Saale)

eipzig; K. Werdan, Halle (Saale)

14:30 - 15:00 Interventionen und Antithrombotische Medikation

S. Reith, Miinster 09:00 - 09:30 Wo wollen wir hin?
15:00 - 15:30 Komplikationen beim ACS A. Geppert Wieo/
B. Schrage, Hamburg 09:30-10:00  Helfen uns ECLS-Systeme?

H. Thiele, Leipzig
7 DGIIN
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Septischer Schock

T | Septisc

—
Schoc

Septische Kardiomyopathie
Pumpfunktion {-JJJ
Gestorte Regulation der
Herzfunktion

Gestorte
Mikrozirkulation &

Zytopathische
Hypoxie

Werdan K, et al: Organversagen Herz
bei Intensivpatienten — Etabliertes und
(,,Kardiale Autonome ungeloste Probleme. Intensivmedizin, Mai 2023

Dysfunktion“) Hrsg: Eckart — Weigand — Briegel, ecomed Medizin

und Notfallmedizin

Nach Karl Werdan



Semiquantitative Messung
,Microvascular Flow Index“ (MFI)

Bewertung des Flusses in vier Quadranten
O Fehlend 1 Intermittierend
. 2 Trage 3 Normal
7 DGIIN .
e >~ Punkte in allen Quadranten / 4 = MFI
und Notfallmedizin Nach Karl Werdan
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Biorhythmisch-definierte physikalische Stimulation der :
spontanen arteriolaren Vasomotion mittels elektromagnetisch
alternierenden Felder geringer Flussdichte (Physikalische
Gefalltherapie BEMER®)

3 Behandlungen a 8 min/Tag, 4 Tage (10,5 — 21,0 uT)

Registrierung: DRKS-ID: DRKS00006741 (Sept. 12, 2014)

Nach Karl Werdan

Foto von D. Kuhnert, Martin-Luther-Universitat Halle-Wittenberg




MicrocircMODS-Studie —
Mikro- und Makrozirkulation

Tag 1 Tag 2 Tag 3 Tag 4 Tag 4/5

Param eter vor PVT1 |[vorPVT1 |vorPVT1 |vor PVT1 |nach letzter

PVT
Microvascular Flow

Index (MFI)
MicrocircMODS 100 % 129 % 129 % 119 % 124 %
Herzindex (L/min/m2)
MicrocircMODS 100 % 132 % 132 % 104 % 140 %
Historische Kontrolle 100 % 106 % 69 % 86 % 80 %

Schlagvolumen-

Index (ml/m2)
MicrocircMODS 100 % 131 % 138 % 131 % 154 %
Historische Kontrolle 100 % 90 % 80 % 90 % 83 %

Vasopressoren-Score

MicrocircMODS 100 % 27 % 0% 0% 0%
Historische Kontrolle 100 % 69 % 77 % 0% 0 %
P eutsche Geselscht fr Angaben als prozentuale Medianwerte. PVT = Physikalische Gefa3therapie BEMER®);

Internistische Intensivmedizin

und Notfallmedizin Werdan et al: eingereicht. Nach Karl Werdan



Gestorte Mikrozirkulation in Schock & Sepsis
,Mikrozirkulations-Schock*

e Entkopplung Makro- & Mikrozirkulation: Prognose-relevant!
(,Loss in Haemodynamic Coherence®¥): Nach Karl Werdan
= Blutdruck-Stabilisierung bedeutet nicht Normalisierung
der Mikrozirkulation!
= Erniedrigter (normal: 3) Microvascular Flow Index (MFI)
von < 2,6 bedeutet klinisch ungunstige Prognose*
= Therapieoptionen:
— Betablocker bel septischem Schock: MFI 2,8 —»> 3.0**
— VA-ECMO bel kardiogenem Schock: MFI 2,1 — 2,8***
— Elektromagnetisches Feld mit definierter Impulskon-
figuration bei MODS (MicrocircMODS): MFI 2.1 — 2,7****

*Ince et al: Int Care Med 2018;44:281-299; **Morelli et al: Crit Care Med 2013;41:2162-
2168; ***Chommeloux et al: Crit Care Med 2020;48:e9-e17; ****Werdan et al: eingereicht




Direct assessment of microcirculation in shock: a

randomized-controlled multicenter study

©@® MicroScan USB3|

Intervention
Team knows and
discusses

¥

« Lactate >2 mmol/L
» Vasoactive drugs despite adequate

Repetition of SDF microscopy
after 24 hours

141

Patients in
shock

Inclusion criteria

fluid resuscitation

L
Control

Team does not know

X
Treatment changes for
fluid resuscitation and / or
vasoactive drugs?

Primary endpoint: Difference in 30-days mortality?

p=0.008 W Control
e B Intervention 100 + Control
% - 90 + Intervention
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- = &
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T 939
® " o p=0.192
ﬁ«. _ 0
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Days elapsed

Knowing the SDF-based sublingual microcirculatory
assessment results in significantly more treatment

changes that do not impact survival in patients suffering
from shock irrespective of shock etiology.

# peiIN

Deutsche Gesellschaft fir
Internistische Intensivmedizin
und Notfallmedizin

RR Bruno et al. Int Care Med 2023; https://doi-org/10.1007/s00134-023-07098-5
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Treatment changes for

fluid resuscitation and / or Primary endpoint: Difference in 30-days mortality?
vasoactive drugs?

changes that do not impact survival in patients suffering
from shock irrespective of shock etiology.
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Vasopressoren bel Sepsis

Effect of Reduced Exposure to Vasopressors on 90-Day Mortality in Older Critically Ill Patients With
Vasodilatory Hypotension: A Randomized Clinical Trial

*
e
|
|
|
1
|
1
|
1

© winenok B .

QUESTION What is the effect on mortality at 90 days of reducing the exposure to vasopressors through permissive hypotension (mean
arterial pressure target of 60-65 mm Hg) in ICU patients aged 65 years or older receiving vasopressors for vasadilatory hypotension?

CONCLUSION This randomized trial found that reducing the exposure to vasopressors through permissive hypotension did not significantly
reduce mortality at 90 days. However, the Cl around the point estimate for the primary outcome should be considered when interpreting
the clinical importance of the study.

POPULATION ] INTERVENTION FINDINGS
All-cause mortality at 90 days

Mean daily MAP {mm Hg)
s
(1]
1]
(1]
L1}
1]
1]
]
(1]

1388 Men . 2463 Patients amalyzed PE"“'SSW_E L 1 1
1067 Women N~ - -~ hypotension Usual care
k / \ 500 of 1221 patients 542 of 1242 patients 2
Patients aged 265 years with 1221 1242 ]
vasodllalmyhypgtsnﬂ.nrll,‘as Permissive hypotension Usual care o Fars N= 1246 1267 755 847 390 484 2i0 290 132 185 85 135 55 101
assessed by treating clnican Vasapressar use quided by Vasopressor use L a0y L
Mean age: 75 years mean arterial pressure, at discretion of 3% (O
target of 60-65 mm Hg treating clinicians E
Usual care
Permissive hypotension
RLAOE "/_\\ T There was nostatisticaly significant difference, 0.4
65 AdultICUs | ‘ All-cause morality 2t 90 days Absmutenskmﬂeren(e,'2-85%
inthe UK tyat 30 day: (95501, 67550 LOSKP=15 0.3
= O
Lamontagne F, Richards-Belle A, Thomas Trial investigaters. Effect of reduced exposure to essors on 90-day mortality in older critically ill patients *g
with vasodilatory hypotension: a randemized clinical trial [published anline February 12, 2020]. JAMA. doi: 1t = 0.2
0.1
I Unadjusted HR, 0.96 (95% Cl, 0.86-1.07)
Von | I I I I I g anS re el l Adjusted HR, 0.94 (95% Cl, 0.84-1.05)
[] 0 T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12
Months
No. at risk
Permissive hypotension 1283 794 743 721 699 667 631 596 545 509 480 442 409
Usual care 1300 772 727 697 677 642 604 569 525 489 459 435 395

JAMA 2023
by <

Internistische Intensivmedizin
und Notfallmedizin

Nach Martin Ruf



Vasopressoren bei Sepsis

Effect of Reduced Exposure to Vasopressors on 90-Day Mortality in Older Critically Ill Patients With
Vasodilatory Hypotension: A Randomized Clinical Trial

MAP von
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QUESTION What is the effect on mortality at 90 days of reducing the exposure to vasopressors through permissive hypotension (mean
arterial pressure target of 60-65 mm Hg) in ICU patients aged 65 years or older receiving vasopressors for vasodilatory hypotension?

CONCLUSION This randomized trial found that reducing the exposure to vasopressors through permissive hypotension did not significantly
reduce mortality at 90 days, However, the Cl around the point estimate for the primary outcome should be considered when interpreting
the clinical importance of the study.

INTERVENTION

@ 2463 Patients analyzed

FINDINGS
All-cause mortality at 90 days

POPULATION 0

1388 Men ||
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Lamontagne F, Richards-Belle A, Thomas K, et al; 65 Trial investigators. Effect of reduced exposure to vasopressors on 90-day mortality in older critically ill patients
with vasodilatory hypotension:  randomized clinical trial [published online February 12, 2020]. JAMA. doi:10.1001/jama.2020.0930
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Nach Martin Ruf



« ACS / Kardiogener Schock

e—




Biomarker strategies

Hemodynamic Stress
(AMI/Shock)

& CortisollR

Vasoconstriction
//

pre-provasopressin

Vasopressin Neurophysin II @
1 20 28 32 Pz !k 164

tracer
126 164

| AQEOAY |
W

Fig. 1. Sequence of pre-provasopressin.

Numbers indicate amino acids. Signal, signal peptide. The assay principle for
copeptin is also shown. Tracer, labeled antibody; solid phase, antibody coated
on tubes. Single-letter amino acid sequence for copeptin is shown.

“Emergency Role” on VIR
Very HIGH Value of AVP

“Physiological Role” on V2R
AVP=5/6 pg/mL

Nach Martin Mockel



Biomarker strategies: Copeptin and troponin; confirmation of RCT

BM) Open Multicentre cross-sectional
observational registry to monitor the
safety of early discharge after rule-out
of acute myocardial infarction by
copeptin and troponin: the Pro-

Core registry

Evangelos Giannitsis, Piers Clifford,? Anna Slagman,®* Ralph Ruedelstein,’
Christoph Liebetrau,®” Christian Hamm,*” Didier Honnart,® Kurt Huber,*'®

Primary discharge
after fast rule out (974 Conventional work up

Variable Categories Total (2294 patients)  patiente}——__ (1320 patients)

Exact length of stay in 4.3 (4.1-4.5) 3.8 (3.6-4.0) 4.8 (4.7-5.0)
ED/CPU (hours)

Giannitsis E, et al. BMJ Open 2019;9:e028311. doi:10.1136/bmjopen-2018-028311

Copeptin als Erganzung zum kardialen Troponin unterstutzt die sichere Entlassung
von Patienten mit Brustschmerzen oder anderen Symptomen, die auf ein ACS

hindeuten, unter Routinebedingungen mit dem Einsatz eines breiten Spektrums
\Iokaler Standard-POC, konventionellen und hochsensitiven Troponin-Tests

Nach Martin Mockel



Copeptin and hs troponin Nach Martin Mackel

(c) NSTEMI
11,002
STEMI or missing _ ]
info on MI type lT_{ 0.253(0.237-0.269)  N=2901
I
10,539
<18 or missing
* infoon age
0.614 (0.599-0.629) N =3873
10,495
Missing
biomarker info 0.00 0.25 0.50 0.75 1.00
Effectiveness (95% Cl)

10,329 | Full analysis population

N
Missing mortality

10,329 " info

Full population for v

diagnosis NSTEMI 6.234 Full population for
! prediction 30d mortality

!Biomarkers . Troponin + Copeptin | Troponin

v v
Further filtering for label population analysis and subgroup
analyses if missing values occurred (e.g., GRACE) T Mo, 8. 610658

Die Ergebnisse einer grol3en gepoolten Kohorte bestatigen die Sicherheit der dualen
Markerstrategie fur den sofortigen Ausschluss eines NSTEMI und erweitern die

\Evidenz auf hs-cTn

Copeptin unterhalb des Cut-offs in Kombination mit hs-cTn unterhalb des ULN kann bei mehr als 2,4-mal

mehr Patienten mit Verdacht auf ACS eingesetzt werden als eine Einzelmarkerstrategie auf der Grundlage

von sehr niedrigem hs-cTn, ohne dass sehr friih vorstellig werdende Patienten oder andere wichtige
\Untergruppen ausgeschlossen werden mussen.




BIOVASC — STUDY 7\ 1K
Sofortige vs. gestufte komplette Revaskularls,lerunB\ )

« Patienten mit ACS und Mehrgefal3-KHK (> 70%)

 Multizentrische randomisierte Studie

/ Sofortige PCI / Index-Sitzung

n= 1525 Pat \
Follow-up: 1 Jahr ,staged” PCI binnen 6 Wo

Primarer komb. Endpunkt:

Mortalitat, Myokardinfarkt, Revaskularisation, Apoplex nach 1 Jahr

Diletti R et al. The Lancet 2023 Nach Sebastian Reith



BIOVASC — STUDY - ’T K
Sofortige vs. gestufte komplette Revaskularisierun k)

« Bel Patienten mit ACS und
Mehrgefal3-KHK ist die sofortige |
Mehrgefal3-PCl einer Intervall-PCl <Ju%&s
nicht unterlegen. cular évents at 1

e index

ortality, myocardial

Allerdings konnte durch die
sofortige Mehrgefal3-PCI eine
Reduktion der Myokardinfarktrate
und der ungeplanten
Revaskularisierungen erreicht

werden.
o 3 60 90 120 150 180 210 240 270 300 330 360 Dijletti R et al. The Lancet 2023

Time from randomisation (days)

Number at risk
Immediate complete revascularisation 764 744 743 742 742 742 738 736 735 734 729 624 680
Staged complete revascularisation 761 732 724 721 719 718 718 716 716 714 714 710 666

Nach Sebastian Reith
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SCAI SCAI Stages of Cardiogenic Shock

Society for Cardi lar
Angigg,:';,y & |mm:asrv?ntions Adapted from tha SCAI Clinical Expert Consensus Statement on the Classification of Cardiegenic Shock

Endorsed by ACC, AHA, SCCM. and STS
EXTREMIS

. A patient being supported by multiple interventions who may be
experiencing cardiac arrest with ongoing CPR and/for ECMO.

DETERIORATING

Arrest (A) Modifi

A patient who fails to respond toinitial interventions. Similar to stage Cand
getting worse.

CLASSIC

. A patient presenting with hypoperfusion requinng intervention beyond volume
resuscitation (inotrope, pressor, or mechanical support including ECMO). These
patients typically preseat with relative hypotension.

. A patient who has clinical evidence of relative hypotension or tachycardia
without hypoperfusion.

. A patient with risk factors for cardioganic shock who is not currently

aexpariancing signs or symptoms. For axample, large acute myocardial

infarction, prior infarction, acute andfor acute on chronic heart failure.

Baran DA, Grines CL, Balley S, et al. SCAl clinical expert consensus statement on the classification of cardiogenic shock. Catheter Cardiovase Interv. 2019:1-9, https:/idei.crg/10.1002/ccd 2B329
For more information, please visit: www.scai.org/shockdafinition

© 2019 Society for Cardiovascular Angiography and Interventions

Nach A. Geppert
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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 mmol/l

[

@ Activate Shock Team through a one-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 evaluation

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

Right heart catheterization Right heart catheterization
Echo Coronary angiography + revascularization
Assessment of peripheral vascular anatomy

Hemodynamic Criteria for Cardiogenic Shock:

Fick cardiac index <1.8 |/min/m2 without inotropes/vasopressors
(or <2.2 l/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 (PMCS)

Admit Patient to CICU

Daily bedside echocardiograms for patients with PMCS
Frequent neurovascular assessments for patients with PMCS
Serial assessment of end-organ perfusion and hemodynamics: CPO, PAPi and lactate

Evaluation for weaning vs. escalation of support

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

Schematic representation of the care pathways in the upstream and critical care management of patients with acute myocardial infarction (AMI) and acute
decompensated heart failure (ADHF) cardiogenic shock at the INOVA Heart and Vascular Institute. CPO = [mean arterial pressure x cardiac output]/451;
PAPi = [systolic pulmonary arterial pressure - diastolic pulmonary arterial pressure]/right atrial pressure.

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

© 2019 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER
THE CC BY-NC-ND LICENSE (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Standardized Team-Based Care for E
Cardiogenic Shock

VOL. 73, NO. 13, 2019

Behnam N. Tehrani, MD,* Alexander G. Truesdell, MD,*" Matthew W. Sherwood, MD,” Shashank Desai, MD,*

Nach A. Geppert



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 mmol/l

@ Activate Shock Team through a one-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 evaluation

If acute decompensated heart failure If acute myocardial infarction cardiogenic
cardiogenic shock (ADHF-CS) suspected: shock (AMI-CS) suspected:
Right heart catheterization Right heart catheterization
Echo Coronary angiography + revascularization
Assessment of peripheral vascular anatomy

Nach A. Geppert



Hemodynamic Criteria for Cardiogenic Shock:

Fick cardiac index <1.8 |/min/m2 without inotropes/vasopressors
(or <2.2 |/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 (PMCS)

@ Admit Patient to CICU

Daily bedside echocardiograms for patients with PMCS

Frequent neurovascular assessments for patients with PMCS
Serial assessment of end-organ perfusion and hemodynamics: CPO, PAPi and lactate

Evaluation for weaning vs. escalation of support

Nach A. Geppert
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Deutliche Verbesserung des Uberlebens mit Team based care im CS !

FIGURE 1 30-Day Survival According to Group and Time Period
100% —~
82%
80%
72%
§ 60% 62% o
600 -
5 60% 63%
a
=
oL
0% 44%
w0
20% -
ADHF, p=6.0, P < 0.2329
AMI, B=19.0, P < 0.0001
0% T T 1
Jan-June, 2017 Jul-Dec, 2017 Jan-Jun, 2018
— AMI — ADHF
ADHF = acute decompensated heart failure; AMI = acute myocardial infarction.

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

@ 2019 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER
THE CC BY-NC-ND LICENSE (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Standardized Team-Based Care for )
Cardiogenic Shock

Behnam N. Tehrani, MD,* Alexander G. Truesdell, MD,*" Matthew W. Sherwood, MD,* Shashank Desai, MD,*

Nach A. Geppert
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Lower Hospital Mortality for Cardiogenic Shock
in Patients with Pulmonary Artery Catheters

4 )

CANCARE
Virtual Journal Club

e

80 4
No Hemodynamic 604 pe0o0r All patients
Assessment 40 4 (N=1279)
gl | [}
04
1414 patients with : _ |0
cardiogenic shock naw—— S Jeo{ _proo0s
Hemodynamic  |e—)p £ o SCAI Stage D
b X Assessment 1 N =758
Retrospective review s |» ( )
0
8 tertiary care centres 002
80
Complete »
Hemodynamic 401 SCAI Stage E
Assessment More 20 1 (N=212)

04
\!ievere Shock )

Garan AR et al. J AM Coll Cardiol HF. 2020;(11):903-13

Nach A. Geppert



Eine erfolgreiche MR-Reduktion ist bei den meisten Patienten

mit CS moglich und geht mit einer deutlich geringeren

\Sterblichkeit und HF-Hospitalisierung nach einem Jahr einher |[Syess

Randomisierte Studien zur Bewertung von TEER bei CS sind

erforderlich, um diesen potenziellen therapeutischen Ansatz zu
etablieren.

Device Success 85.6%

Device Failure 14.4%

NNT 4.8

Proportion (%)

Severe MR + Cardiogenic Shock

Mortali Mortality/HF
SrEl Re-admtl‘s'slon

. Device Failure - Device Success

Simard T, et al. J Am Coll Cardiol. 2022;80(22):2072-2084.

Simard, T. et al.; , Transcatheter Edge-to-Edge Mitral Valve Repair in Patients With
Severe Mitral Regurgitation and Cardiogenic Shock”. Journal of the American

? College of Cardiology 80, Nr. 22 (29. November 2022): 2072—84.
e https://doi.org/10.1016/}.jacc.2022.09.006.

wnd Notfallmediin

Nach H. Lemm



Patient mit kardiogenem Schock und Klappenerkrankung |

Die Kombination von kardiogenem Schock und
Klappenerkrankungen erfordert eine
N\
 zeitnahe Diagnostik des kardiogenen Schocks
« eine rasche Abklarung der Atiologie & zusatzlicher Risikofaktoren
« eine frihzeitige interdisziplinare Falldiskussion im Heart Team oder Shock Team

um den Zeitpunkt zur Entscheidung fur oder gegen eine
chirurgische, eine interventionelle oder eine konservative

\Therapie treffen zu konnen

Die Option interventioneller Klappenreparaturen im kardiogenen
Schock sollte aktuell nur in high volume-Zentren in Betracht

gezogen werden
N
%S DGIIN
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IPD Metaanalyse MCS

Zusammenfassung der Effekte — N=148 Patienten

Cardiac index
MD 0.32 (95%CI -0.24;0.87), p=0.14

I I [ T |
-2 -1 o 1 2

Favours IABP

Leg ischaemia
RR 2.64 (95%CI 0.83;8.39), p=0.10

| | | 1 I I
0.1 0.2 0.5 1 2 5 10
Favours MCS Favours IABP .
Bleeding /
Transfusion

Bleeding
RR 2.50 (95%CI 1.55;4.04), p<0.001

I I
5 10
Favours IABP

I I I
0.1 0.2 0.5
Favours MCS

Arterial lactate
MD -1.36 (95%CI -2.52;-0.19), p=0.02

I I
5 10
Favours IABP

I 1
-10 -5
Favours MCS

SVR |
Pro-inflammation
Catecholamine sensitivity 4
Contractilityl

.f'.-
Peripheral perfusion 1

Acute myocardial infarction
MD -5.59 (95%CI -15.59;4.40), p=0.14
LV dysfunction
systolic diastolic oo oo ———1
-

- » | T 1 1
LVEDP T -20 -10 o] 10 20

Lung cedema Favours MCS Favours IABP

Mean arterial pressure
MD 11.85 (95%CI 3.39;20.31), p=0.02

,

T T
20 40
Favours MCS

I I I
-40 -20 0
Favours IABP

30-day mortality
RR 1.01 (95%CI 0.70;1.44), p=0.98

T

Progressive
LV dysfunction

! | I
2 5 10
Favours IABP

a T T T
0.1 0.2 0.5
Favours MCS

[)
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Thiele et al. Eur Heart J 2017:;38:3523-3531



Gematchte Vergleiche - Problem

Prince Charles Ozzy Osbourne

® Male * Male

® Bornin 1348 ® Bornin1948
® Raised in the UK ® Raised in the UK

s Married twice s Married twice

® Livesin acastle ® Livesin acastle

® Wealthy & famous ® Wealthy & famous
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Zusammenfassung - 5 gematchte Vergleiche

Kaplan-Meier curve
Endpoint: 30-day all-cause mortality
Patients from IABP-SHOCK Il vs. matched Impella patients

a
100

90 -
80
70
60
Log-Rank te
50
40
30
20

—— IABP-SHOCK Il group

stp =075

Mortality (%)

—— impella group

o
° s 10 15 20 25 3
Time (days
Patients at risk (days)
Days ° B 0 s 20 = E
Impelia 227 161 148 129 127 124 1
IABP-SHOCK I 237 161 1as 135 130 127 1

Schrage et al. Circulation 2019;139:1249—125y

Standardized mean OR $5%CI",

Impella (%) IABP (3] difference (matched variables) p-value®
64,6013 65.4.(13) 003 a1s
3 31 000 100 ©.83-1.19)
0.5 710 A 097 (0.74-129)
aaa as.6 o0z 096 (081-113)
as.s a1 001 102 (@.86-1.20)

1.04 (0.88-1.23)
092 (0.76-111)
086 (0.68-109)
096 (0.78-120)
100 {085-1.18)

089 (0.72-111)

099 (0.78-126)

102 (087-1.21)

101 ©90-134)

0.76 0.39-1.46)
ST 102 ©86-121)
Ak 112 095-1.32)
Cardiac arrest 221 22 02610.79-117)
P 738 749 095 10.79-1.14)
vr e 19.0 A 120 (09E-147)

107 109 001 098 (0.75-128]
a7 a6 A 197 (140-278)
26 461 A 130(1.10-1.53)
71 70 Ma 1.010.74-1.39)
a0 27 A 1.10(0.67-150)
11.4012) 105 (10) A 015

246 155 A

73,172.80 168,730)

173 (141-2.13)

<t (USD, SD)

50.756.00 (61,805) A “0.01

/ In-Hospital Clinical Outcomes

Death

50
| 45.0%

) (1)

Major Bleeding

s

(95% C1,12.5 to 18. 2)

10.9 percentage points
(95% Cl, 7.6 to 14.2)

Outcome OR (95% CI) P

D

0 = “‘

L4

Stroke

0.5 1
Odds Ratio
<«— Benefit Harm

1.5 2

10| :

Impella®

IABP

IABP

Dhruva et al. JAMA 2020; 323:734-745

Impella®

Kim et al.

&

Cath Cardiovasc Interv 2022;99:658-@
IIN
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Amin et al. Circulation 2020;141:273-284 /

1:0 \

0.8
N— IABP
_ 06
o
{ @ ‘ 41
| ‘
0 50 100 15 é 0
Days
No. at risk
IABP 817 523 485 446 407 376 342 310 47
LVAD 817 433 398 366 328 297 273 244 33

Miller et al. JAMA Intern Med 2022;epub

J

Nach H. Thiele




Vergleich Impella und IABP bei kardiogenem Schock
s e O

Y 67,1 £11,2 66,9 £ 10,4
69,1 (112/162) 69,1 (56/81) 69,1 (56/81) 1,0
27,843 28,0 £4,7 27,6 £3,9 0,51

324 Patienten mit IABP oder Impella
Implantation

104 Patienten ohne
kardiogenen Schock

220 Patienten mit Einschlusskriterium
JKardiogener Schock-

Arterieller Hypertonus, % (n 72,3 (115/159) 81,3 (65/80) 63,3 (50/79) 0,011
Diabetes mellitus, % (n) 45,3 (72/159) 42,5 (34/80) 48,1 (38/79) 0,48
Niereninsuffizienz, % (n) 29,6 (47/159) 31,3 (25/80) 27,8 (22/79) 0,64
122 Patienten mit IABP 98 Patienten mit Impella 13,2 (21/159) 11,3 (9/80) 15,2 12/79) 0,46
11,3 (18/159) 12,5 (10/80) 10,1 (8/79) 0,64
Herzkatheteruntersuchung in der 35,2 (56/159) ‘;%3.7,5 (30/80) 32,9 (26/79) 0,55
it, % (n 1

fiohensity Score Matching nach SAP3 I :ee:gz::i?lesr:::,v:r(Ir)ltervemion, % () 47507/162  51,942/81) 43,2 (35/81) 0,27
50,0 (81/162) 4 /81) 58,0 (47/81) 0,041

34,6 (56/162) 40,7 33/81) 28,4 (23/81) 0,1

81 Patienten mit IABP 81 Patienten mit Impella Andere Ursache, % (n) 15.4@5/162) ) jos

AII(? IABP P Value
Patienten Vorteil Impella Vorteil IABP P Value
Intrahospitale CPR, % (n) 46,0 (74/161) 44,4 (36/81) il 0,7
Tod wahrend der Unterstitzung, % (n) 37,3 (59/158) 45,7 (37/81) 0,045 Krankenhausletalitat 0,43
" ; .
- Re- Infarkt, % (n) 2,5 (4/161) 3,7 (3/81) 1,3 (1/80) 0,32 -Tage-Letalitat :
- Schlaganfall/TIA, % (n) 3,1 (5/161) 4,9 (4/81) T3S0 (0518 Major Blutung <0,001
- Transfusionspflichtige Blutung durch 36,6 (59/161) 51,9 (42/81) 21,3 (17/80) < 0,001
GefaBzugang, % (n) Perikarderguss — = 0,024
25 /161 25 /81 25@/80 089 SRR o
e/ S0) T e s Extremitatenischami W
- Extremitatenischamie, % (n) 11,8 (19/161) 9,9 (8/81) 13,8 (11/80) 0,45 HtELeTEC L
~ Herzbeuteltamponade/Perikarderguss, % (n) [ERNCVAID) 6,2 (5/81) 0,0 (0/80)"@% i Pseudoaneurysma —_— 0,99
~ Major Bleeding, % (n) 69,6 (112/161) 86,4 (70/81) 52,5 (42/80) <0,001 Transfusionspflichtige Blutung <0,001
~ Hamoglobinkonzentration nach Intervention [ZAIES 1,62 7217 7,11 %1,55 0,73 B
(mmol/l), Mittelwert + SD b SchilaganfalllTIA —_— 0,18
Krankenhausaufenthalt (d), Median (IQR) 10,0 (1,0-27,0) 7,0 (1,0-29,0) 11,0 (1,0-22,5) 0,82 2
Mittelwert + SD 15,9+17,3 16,2 £18,6 15,7 + 16,0 Re-Infarkt F—— 0,32
Intensivstationsaufenthalt (d), Median (IQR) 4,0 (1,0-13,3) 4,0 (1,0-15,5) 5,0 (1,0-10,0) % - -
Mittelwert + SD 9,4+12,1 10,4 £12,9 85%1 l,3» L It s e T e e
14- Tage- Letalitat, % (n) 49,4 (80/162) 54,3 (44/81) 44,4 36/81) (
Krankenhausletalitat, % (m) 56,2 (91/162) 59,3 (48/81) CERRCETAE e

# peiIN
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Vergleich Impella und IABP bei kardiogenem Schock

Vorteil Impella Vorteil IABP P Value

Krankenhausletalitat 0,43
14-Tage-L etalitét 0,21

Major Blutung e <0,001

Perikarderguss 0,024

Extremitatenischémie 0.45
Pseudoaneurysma 0,99

Transfusionspflichtige Blutung - <0,001
SchlaganfallITIA 0,18
Re-Infarkt 0,32

-20 0 20 40
Absolute Risikodifferenz (95% Cl), %

> <

7 DGIIN

©7®"  Deutsche Gesellschaft fir
Internistische Intensivmedizin

indHotlineizn I. Tanev et al. Abstract DGIIN Jahrestagung 2023



Flow:
Pump speed:
Cannula size:

Insertion/
Placement

LV Unloading

RV Unloading

g

#3 pelIN

Deutsche Gesellschaft fir
Internistische Intensivmedizin

und Notfallmedizin

Verfugbare MCS

Right

ventricular support I

N

Left ventricular support
N

- —

a) Impella RP

max.4.0L
33.000 rpm
22 F

Femoral vein

b) TandemHeart
RA-PA

max.4.0L
max. 7.500 rpm
29 F

Internal jugular
vein

4 A

c) VA-ECMO

max. 7.0 L
max. 5000 rpm
14-19 F arterial
17-21F venous
Femoral artery

Femoral vein

N\ J

1

2.5
d) IABP e) lmpella}g:g f) TandemHeart g) iVAC 2L

> 3 o) o

2.5-50L max.4.0L max. 2.8 L
max. 51.000 rpm max. 7.500 rpm 40 mli/beat
12-14 F 12-19 F arterial 17 F

7-8F
Femoral artery Femoral artery

21F venous
Femoral artery Femoral artery
Femoral vein
for LA access
(+) ++ +

Thiele et al. Eur Heart J 2019;32:2671-2683

Nach H. Thiele



Primarer Endpunkt

ECMO-CS

(Death from Any Cause, Resuscitated Arrest, Another MCS)

100 —

80 —

60 —

40 —

Cumulative incidence (%)

20

Number at risk

— ECMO
—— CONSERVATIVE

Log-Rank test: P = 0.21

HR 0.72; 95% CI, 0.46 to 1.12

58

59

33

25

10

22

21

15
Days from initial visit

18

17

20

14

16

25 30
14 14
16 16
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EURO SHOCK

Enroliment |

ASSESSED FOR ELIGIBILITY
(n=333)

EXCLUDED (n=298)
with OHCA, n ROSC, or pH<7 or no bystander CPR

Allocated to Standard Therapy (n=18)
- Received allocated treatment (n=17)
- Patient received ECMO > 6 hrs after
(n=1)

Lost to Follow-up (n=0)
Death (n=11), Consent (n=1)

RANDOMIZED (n=35)

within 10min of collapse = 60 (20%).
CGS resolved at 30mins post PC = 55 (18%).
CGS secondary to another cause, not AMI = 42 (14%).

L & | CGS did not occur within 24hr of ACS symptom onset = 36 (12%).

Consent could not be obtained or was refused = 33 (11%).
Mechanical cause of CGS (i.e. ischaemic MR, VSD) = 18 (6%).
Clinical Frailty Score >5 = 15 (5%).

Severe peripheral vascular disease = 12 (4%).

PCl was not attempted = 6 (2%).

Significant Systemic lliness = 3 (1%).

Severe allergy or intolerance = 3 (1%).

Other = 15 (5%)

Allocation

- Received allocated treatment: n=12

Allocated to Standard Therapy + VA-ECMO (n=17)

|

30-day Follow-Up ‘

Lost to Follow-up (n=0)
Death (n=7), consent withdrawn (n=2)

Lost to follow-1 =
th(n:u)::nmem - (n=1) ‘ 1-year Follow-Up

FULL ANALYSIS SET B
Allocated to Standard Therapy (n=18) Analysis Sets
AS-TREATED

Received Standard Therapy (n=22)

l

Lost to follow-up (n=2)
Death (n=9), consent withdrawn (n=2)

|

FULL ANALYSIS SET

Allocated to Standard Therapy + VA-ECMO (n=17)
AS-TREATED

Received Standard Therapy + VA-ECMO (n=12)

> <
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Estimated Rate (95% CI) by Randomised Treatment

Standard Therapy Standard Therapy + ECMO - — —
10 Days 44.4% (25.2%, 69.5%) 12.5% (3.28%, 41.4%)
20 Days 55.6% (34.9%, 78.4%) 43.8% (23.8%, 70.5%)
g 30 Days 61.1% (40.0%, 82.5%) 43.8% (23.8%, 70.5%)
2 104
% 094
=
2 08
3 07+
<
,§ 06
05
jo
w
0.3
02+
0.1+ Log-rank test:
p=0.2191
oo 2 T T T T T T T
0 5 10 15 20 25 30
Time to All-Cause Mortality [Days]
Number at nsk
Standard Therapy 18 14 10 9 9 8 7
Standard Therapy + ECMO 17 15 14 13 10 9 9

Banning et al. Eurolntervention 2023;epub
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eCPR: RCTs |

g

2N

| ARREST Prague OHCA | INCEPTION

Publiziert

Art; Ort

Prim. Outcome

Einschluss

Intervention

N; trial stopped
Low flow time
Hospital survial

CPC1/2

@ 1or
3month
CPC1/2 @6
month

2020, Lancet

phase 2, single center, open-
label randomized clinical trial;
Minnesota,US

Hospital Survival

- 18-75a, VT VF
- Transport time <30min
- No ROSC after 3xDC

ECPR vs. ALS

30; yes
59 (SD 26)
43% vs. 7% (sig.)

40% vs. 0%

40% vs. 0%

2022, JAMA

single center, randomized
clinical trial; Prag,
Tschechien

CPC nach 6 Monaten

18-65a
- witnessed, cardiac cause
- No ROSC after 5min

Early transfer to ECPR vs.
stay and play

256; yes
61 (IQR 55-70)
32% vs. 23%

30% vs. 18%

32% vs. 23% (p=0.09)

2023, NEIM

multicenter, randomized,
controlled trial;
Niederlande

CPC nach 1Monat

18-70a, VT VF
- witnessed + Bystander CPR
- No ROSC after 15min

ECPR vs. ALS

160; no
74 (IQR 63 - 87)
20% vs. 20%

20% vs. 16% (p=0.52)

20% vs. 16%

Nach T. Wengenmayer



| eCPR: Bewertung (l) |

VA ECMO potentiell lebensrettend

\]

Studienlage spricht gegen breite Anwendung

\J

Keine ECPR beim unbeobachteten Kreislaufstillstand ohne
.schockbaren Rhythmus

Wenn, dann

\
« fruh, Ziel 60min low flow, Sehr erfahrenes, kleines Team

« Zusammenarbeit mit der Praklinik mit schnellem Transport

Optimale Organisation

Modus noch unklar / abhangig von Gegebenheiten

Wir wissen nichts tber die Patienten

Nach T. Wengenmayer



eCPR: Bewertung (ll) |

Kleinere Hauser mit ECLS — nur mit Buddy KH

S

Ausnahme HKL?

S

Organspende

N\

*Pravention und Schulungen in Laienreanimationen

wesentlich effektiver
N

©7®"  Deutsche Gesellschaft fir
Internistische Intensivmedizin
und Notfallmedizin

Nach T. Wengenmayer



i Neurophysiology

Biomarkers

NSE D
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Die 5 Prognosemarker

Nach F. Erbguth



Fazit: Neurologische Entscheidungsprozesse
nach CPR

Die Prozeduren-Praxis der ,Neuroprognostik® und die daraus abzuleitenden
Konsequenten sind unbefriedigend
\J

Es stehen valide und reliable (negative) Prognosepradiktoren (5 Kategorien) zur
Verfugung (Klinik, Biomarker, Bildgebung, EEG, Medianus-SSEP)
\J

Neue Verfahren verbessern die jeweilige Kategorie — die Gesamtheit nur unbedeutend

Schlechte Prognosen lassen sich damit sicher stellen

\

Bei ihrem Fehlen treten zu je ca. 50% gute / schlechte Prognosen auf

\J

Prognosekategorien sollten konsistent benannt werden: (1) ,infaust® (bzgl. hoherer
Hirnfunktionen; (2) sehr wahrscheinlich schlecht, (3) offen (4) schlecht unwahrscheinlich

‘.‘ Deutsche Gesellschaft fir
Internistische Intensivmedizin
und Notfallmedizin

Nach F. Erbguth



l Dr. med. Dr. med. univ. Kevin Roed|
UK Department of Intensive Care Medicine . .
—_ : m 33
University Medical Center Hamburg.Eppendorf, Germany E — Temperaturmanagement: Normothermie oder Hypothermie?

HAMBURG

Current guideline recommendations on temperature control?

. .
" ACt|Ve preve nt|0n Of fever (> 3770(:) ERC-ESICM guidelines on temperature 2

control after cardiac arrest in adults

Claudio Sandroni'2'@®, Jerry P Nolan®*, Lars W. Andersen®®” Bernd W. Béttiger®, Alain Cariou’,
Tobias Cronberg'®, Hans Friberg ", Cornelia Genbrugge'>", Gisela Lilja'", Peter T. Morley'*, Nikolaos Nikolaou'®,
Theresa M. Olasveengen ', Markus B. Skrifvars"”, Fabio S. Taccone™ and Jasmeet Soar'*

We recommend actively preventing fever (defined as a temperature > 37.7°C) in post-
LOW cardiac arrest patients who remain comatose.

= Prevention of fever for at least 72h

o We recommend actively preventing fever for at least 72 hours in post-cardiac arrest patients
GOOD PRACTICE who remain comatose.

Subpopulationen?
= |nsufficience evidence for/against 32-36°C :> Personalized Medicine?

No one size fits all?

O There is currently insufficient evidence to recommend for or against temperature control
GOOD PRACTICE at 32-36°C in sub-populations of cardiac arrest patients or using early cooling, and future
research may help elucidate this. We recommend not actively rewarming comatose patients

with mild hypothermia after ROSC to achieve normothermia.

D <
7 DGIIN
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Dr. med. Dr. med. univ. Kevin Roed|
UK Department of Intensive Care Medicine

HAMBURG

University Medical Center Hamburg-Eppendorf, Germany

E — Temperaturmanagement: Normothermie oder Hypothermie? 39

Temperature practice in Germany

of temperature control in Germany

= |n 2023 all are performing temperature
control in patients remainin unconcious after

cardiac arrest

Target of Temperature Control

E= Normothermic Temperature Control (28%, n = 97)
= Hypothermic Temperature Control (72%, n = 244)

[y
7N DGIIN
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Internistische Intensivmedizin
und Notfallmedizin

Cooling Method

From 2007 to 2023 there was a slow acceptance and implementation rate

. . )]
Temperature control in adults after cardiac =&
arrest: a survey of current clinical practice
in Germany

Kevin Roed!™, Sebastian Wolfrum?, Guido Michels®, Martin Pin, Gerold Soffker’, Uwe Janssens® and
Stefan Kluge!

.‘

] @
6) I]Deutchh!!eﬂlschaﬁfﬁr @ DGK- D G I N A

Internistische Intensivmedizin
und Notfallmedizin

USE OF TEMPERATURE
CONTROL

ROEDL ET AL. (2023) s

STORM ET AL. (2014) oo

WOLFRUM ET AL. (2007) coommssomn

0% 20% 40% 60% 80% 100%120%

Roed| K et al.; Crit Care. 2023 Jan 23;27(1):35.
Wolfrum S et al.; Resuscitation. 2007 Feb;72(2):207-13.
Storm C et al.; Resuscitation. 2014 Aug;85(8):1012-7. .

Nach K. Roed|



cooling to 33°C Control Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

1.1.1 Neurologic outcome: conventional cooling versus no cooling or fever control

Hachimi-ldrissi 2001 8 16 2 17 2.3% 4.25[1.06 , 17.08] _ e
HACA 2002 75 136 54 137 19.0% 1.40[1.08, 1.81] -

Bernard 2002 21 43 9 34 8.2% 1.84 [0.97 , 3.49] | I
Dankiewicz 2021 423 918 418 911 24.1% 1.00 [0.91 , 1.11] '

Hachimi-ldrissi 2005 LSP 6 14 3 14 3.2% 2.00[0.62 , 6.45]

Hachimi-ldrissi 2005 SSP 2 16 0 17 0.6% 5.29[0.27 , 102.49] >
Lascarrou 2019 29 284 17 297 9.4% 1.78 [1.00, 3.17] I

Zhang 2005 8 8 2 8 3.7% 3.40[1.17 ,9.87] _— .
Subtotal (95% CI) 1435 1435 70.6% 1.60 [1.15, 2.23] ’

Total events: 572 505

Heterogeneity: Tau? = 0.10; Chi? = 22.12, df =7 (P = 0.002); I* = 68%
Test for overall effect: Z=2.81 (P = 0.005)

Cochrane
G{ lerary

1.1.2 Neurologic outcome: conventional cooling versus 36°C s

Nielsen 2013 218 469 222 464 23.2% 0.97 [0.85, 1.11] -

Kwon 2021 9 29 4 28 3.8% 2.17 [0.75, 6.25] = .
Mori 2000 18 36 2 18 2.5% 4.50(1.17 ,17.30] S Arch 3, Schitz N, Oppenauer 3, Yends JHolzer,Havel, erkner

Subtotal (95% CI) 534 510 29.4% 1.78 [0.70, 4.53] ‘

Total events: 245 228

Heterogeneity: Tau? = 0.48; Chi2=7.28,df=2 (P =0.03); I*=73%
Test for overall effect: Z=1.20 (P = 0.23)

Total (95% ClI) 1969 1945 100.0% 1.41[1.12, 1.76] ’

Total events: 817 733

Heterogeneity: Tau? = 0.05; Chi? = 30.64, df = 10 (P = 0.0007); I> = 67% 0> o5 1 4 &

Test for overall effect: Z=2.99 (P = 0.003) Favours control Favours cooling

Test for subgroup differences: Chi# = 0.04,df =1 (P = 0.84), I = 0%
Arrich. Cochrane 2023

[)
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— | Necrosis| +— | Excitotoxi
|
Hypothermia 32 34°C
f

80%
| Na*-K* et | EAA TE1€85€ | st | M i
- pump failure| anq receptor| dysfunction
metabolism FAS T0%
1 BAX/BCL-2
PKC
ATP depletion lon imbalance and o
TowO / calcium influx
2
and glucose
Mortality 50%
Survival pathway | ————— [Trophic factors|
AKT
Stress signals / 40% = .
™ e

- and breakdown of 30%

’:‘"{"3 iatg proteins, lipids and P=0.20for stepwise change

early genes nucleus P=0.08 for change In slope.
Neutrophil, 2o

ROS/RNS <~ | macrophage/ 0 12 24 36 48 60 72 84 9% 108 120 132 144
production n ——

1 | Mortalit

cr;‘:;(“i:\gmw \') Salzer CCM 2018
Adhesion molecule ial damage
induction and BBB dysfunction

Acute phase Subacute phase
(minutes-hours) (hours-days)

Chronic phase
(weeks—months)

Cochrane Trusted evidence.
3 . formed decisions.
1 Library  soenean

Yenari et al. Nature Rev Neuroscie 2012

ERC-ESICM guidelines on temperature

Brain damage cooling to 33°C Control Risk ratio Risk ratio . N
Study or Subgroup Events Total Events Total Weight M-H,Random,95% Cl M-H, Random, 95% CI control after cardiac arrest in adults
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Test for overall effect: Z = 2.99 (P = 0.003) Favours control Favours cooling

Test for subgroup differences: Chi* = 0.04, df = 1 (P = 0.84), 1= 0%
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TTM - Einschatzung |

Retrospektive Humanstudien deuten darauf hin, dass nach Anderung des
Temperaturzielbereiches von 33°C auf Normothermie das Outcome der Patient:innen nach
\Herzstillstand und erfolgreicher Wiederbelebung tendenziell schlechter wurde

Die aktuellste Meta-Analyse aller verfiigbaren prospektiven randomisierten Humanstudien, die
noch nicht in den aktuellen Empfehlungen des ERC berilcksichtigt ist, hat gezeigt, dass
\hypotherme Temperaturkontrolle 32-34°C das neurologische Outcome verbessert

Retrospektive Humanstudien deuten darauf hin, dass vor allem Patient:innen mit moderater
Hirnschadigung besonders von einer hypothermen Temperaturkontrolle profitieren, das sind in
\den Studien 40% der Patient:.innen

Es gibt keine einzige Studie, weder retrospektv noch prospektiv, die gezeigt hat, dass
therapeutische Hypothermie das Outcome verschlechtert

Hypothermie so friih wie mdglich, so schnell wie mdéglich, und wahrscheinlich auch langer als
24 Stunden.
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