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é¢De Que Estamos Hablando?

Disfuncién miocérdica que resulta en la incapacidad del corazon
para mantener un volumen latido adecuado a pesar de una
precarga normal o elevada

Hipote nsié n arteria | persistente (> 30 min) (PAS < 90 m mHg) o
necesidad de farmacos para mantener PAS > 90 mmHg

Congestion pulmonar (crepitantes, R3, Rx tdrax)

Signos de hipoperfusion tisular conalmenos uno de los siguientes:
M Alteracion del estado mental
@ Frialdad de extremidades
@) Oliguria (< 30 mL/h)

@™ Lactato>2 mmol/L




Clinical Presentation AHF
EHS-HF II

Clinical Presentation

®Decompensated HF
Pulmonary Oedema

® Cardiogenic Shock

¥ Hypertensive HF

= Right HF
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Cardiogenic Shock: Etiology
STEMI ‘
NSTEMI C |
{/‘[T? Mechanical complications 6




In-hospital Mortality
USIK 1995, USIC 2000, FAST-MI France National Registry
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The Shock Trial: a Revolution

Mortality in the SHOCK Trial (n =302)
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In-hospital Mortality
USIK 1995, USIC 2000, FAST-MI France National Registry
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In-hospital Mortality
USIK 1995, USIC 2000, FAST-MIand IABP-II
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Temporal Trends in CS Incidence
Swiss ICU Registry with 23,696 CS patients (1997-2006)
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Data from the Grace Registry (1999-2007)
Incidence according to type of ACS
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{[ﬁ‘) Mechanical complications

Cardiogenic Shock: Etiology

Pulmonary embolism

_ Pericardial
Pneumothorax ' u

J
' Valvular
Myocarditis ‘
STEMI ‘

| Arrhythmias
NSTEMI ‘

U Aortic dissection
C \) Cardiomyopathies
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STEMI 68%

CardShock Study: Etiology

Cardshock
study

220 patients with CS

ACS81% non-ACS19%

NSTEMI 13%
Severe low-output Other
complications 9% failure 10% 9%

Mechanical

Ischemic CMP Valvular cause 5%

Dilated CMP Takotsubo 2%
Myocarditis 2%

Harjola V-P et al. Eur J Heart Fail 2015;17:501-509 '*

Survival

CardShock study: Mortality
ot
1.0
08
69% Non-ACS
67 56% ACS
04 Overall:
In-hospital mortality 37% (81 deaths)
02 Mortality at 90 days 42%
0,04
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Days

Harjola V-P et al. Eur J Heart Fail2015;17:501-509 15




Survival CS Patients Treated With ECMO
According to Shock Aetiology

90-Day Survival Curve
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Data from the Grace Registry (1999-2007)
Onset of Cardiogenic Shock

Time of Development
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Highest risk subgroups:
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1999 2000 2001 2002 2003 2004 2005 2006 2007
» 8.3% of ACS patients develop CS
» Vast majority develop CS during hospitalisation (71.5%) ?

Awad Het al. Am Heart 1 2012;163:963-71 17
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Identifying Patients at Risk

ALKK PCI Registry
n=9422 pts - 1333 (14.2%) CS
Influence of “symptoms onset to hospital admission” time
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Identifying Patients at Risk

ALKK PCI Registry
n =9422 pts - 1333 (14.2%) CS
In-hospital mortality related to culprit vessel
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Identifying Patients at Risk
ALKK PCI Registry
n =9422 pts - 1333 (14.2%) CS
Postprocedural TIMI flow grade and mortality
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Identifying Patients at Risk
Age > 75, LMS disease, LVEF <30% and postprocedural TIMI flow grade <3
1-y survival w/o urgent heart trasplantation
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RV Dysfunction
RV dysfunction may cause or contribute to CS
100
O RV shock
B LV shock $=0296
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Reinfarction Recurrent Mortality
n=34 n=630 {ichemia n=49 n=884
n=33 n=629
In-hospital events in patients with predominant LV or RV CS
&b Jacobs AK.J Am CollCardiol 2003,41:1273 22
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RV Matters
RV injury not limited to inferior STEMI

RV involvement 33% in inferior Ml

RV involvement 12% in non-inferior MI

& MasciPG. Circulation 2010;122(14):1405-12 2

RV: Not Only The Heart

Pulmonary congestion

RV ischaemia

NN

RV
volume overload

LV ischaemia

Ventricular
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Tricuspid regurgitation
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Microcirculation

Ultimate therapeutic goalin CS is to restore microcirculatory function
(adequate oxygen supply to sustain cellular function)

7

Active recruitment of microcirculation is essential
Orthogonal polarisation spectral (OPS) imaging allows direct visualization of
sublingual microcirculation

Ince C.Crit CareMed 1999;27:1369-1377 25
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Microcirculation
Microcirculatory shutdown Before and after nitoglycerin

» Increased oxygen consumption and
impaired oxygen delivery and
extraction due to microcirculatory
shutdown and shunting .

Orthogonal  polarisation spectral imaging (OPS)
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Duringsepsis (and CS) microvasculatureis thefirst to go and thelast to recover

<P SpronkPE Lancet 2001;360:13951396°

Microcirculation

European Heart Journal (2010) 31, 3032-3039 CLINICAL RESEARCH
rav  doi:10.1093/eurheartj/ehq324 Coronary heart disease

Impaired microcirculation predicts poor
outcome of patients with acute myocardial
infarction complicated by cardiogenic shock
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Sublingual perfused capillary density measured with sidestream dark-field imaging

é[ﬁ’ den Uil CA.Eur Heart Jour 2010,;31:3032-3039 27




Microcirculation

Table 2 Baseline haemodynamic parameters
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Al patients (n = 68) PCD < median® (n = 35) PCD > median® (n = 33) P-value
HR (bp.m) 93 (72-104) 92 (71-106) 93 (72-104) 080
| i TTET=70] TTSE=70) TTET=70] T07 ]
CVP (mmHg) 15 (12-18) 16 (12-19) 14 (13-16) 023
PCWP (mmHg)® 21 (16-24) 23 (18-25) 18 (14-22) 004
MPAP (mmHg)°® 28 (24-34) 30 (24-37) 27 (24-30) 0.18
€ L min~'m™) 25(21-29) 24 (1.8-29) 27(21-29) 044 |
CPI(Wm ?) 035 (026-042) 033 (0.24-039) 0.38 (0.30-042) 011
SVR (dynes's cm %) 1075 (825-1242) 1075 (798-1237) 1052 (850-1256) 079
SO, (%) 66 (61-73) 65 (60-70) 68 (62-75) o1
Lactate (mmol L) 28(20-43) 29 (18-45) 28(22-48) 058

HR. heart rate; NS, non-significant; MAP, mean arterial pressure; CVP, central venous pressure; POWP, pulmonary capillary wedge pressure; MPAP, mean pulmonary artery
pressure; Cl, cardiac index; CP, cardiac power index; SVR. systemic vascular resistance; SvO2, central-venous oxygen saturation.

*Median PCD = 103 mm mm

*Data available in 48 (71%) of the patients.

Q{» den Uil CA.Eur Heart Jour 2010,;31:3032-3039 28

Microcirculation

Predictors of 30-day mortality
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IABP Shock Trial
APACHE Il Score and Mortality
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IABP Shock Trial
BNP and Mortality
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Biomarkers: Natriuretic Peptides
Survival according to NT-proBNP

Cumulative Survival
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Biomarkers: Lactate

Admission lactate and 30-day mortality (1997-2007)

Mortality over lactate strata
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Vermeulen et al.Critical Care2010;14:R164 33
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Biomarkers: Lactate

30-day survival after PCl according to lactate levels (>1,8 mmol/L)
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Vermeulen et al. Critical Care2010,14:R164 34
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Biomarkers: Adrenomedulin

AUC for 90-day mortality for lactate and ADM

Cardshock
study

“O=lLactate ~¢~ADM
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Tolppanen H, Rivasdasate M et al. Unpublished data g5

Biomarkers: Adrenomedulin

90-day survival curves for lactate and ADM
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IABP Shock Trial
Cl and Mortality
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Cardiac Power Output (CPO) and CP Index (CPl)

(W) = MAP x CO

0.60 (0.44, 0.83) P<0.002

1.0 12 14 16 18 20
Cardiac Power Output

» Couples Pressure (MAP) and Flow (CO) = Cardiac Pumping

» Cutoff 0.53 W (PPV56%; NPV 78%). )

@\J Fincke R et al.J Am Coll Cardiol 2004,;44:340-88

Predictors of In-Hospital Mortality
Adjusted OR CardShock
Variable* p-value| Variable )
(95% C1) risk score
Age (per year) 1.04 (0.99-1.08) 0.09 Age >75 years 1
Confusion at presentation 3.3 (1.2-9.0) 0.02 Confusion 1
Previous Ml 3.2(1.3-8.4) 0.02 Previous Ml or CABG 1
Previous CABG 12.5(2.0-77.4)  0.007 ACS etiology 1
ACS etiology 7.8(1.9-32.6)  0.005 LVEF <40% 1
LVEF (per % decrease) 1.06 (1.02-1.09) 0.001 B- Lactate <2 mmol/L 0
BI°°dI Ifcme (per 14(12-16)  <0.001 2-4 mmol/L 1
mmol( ) >4 mmol/L 2
:VS“" B (permmHg 4 03 (0.99-1.06) 0.11 eGFR >60 ml/min 0
A 30-60 ml/min 1
*Model also included variable adjusting <30 ml/min 2
for gender and center N N
Maximum points 9
Harjola V-P et al. Eur J Heart Fail2015;17:501-509 3°
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Medical tx
Inotropic.support
Vasopressor support
Fluids

Ventilatory support
IABP ?

Patient Revascularization

Patient
unstable

stable

LVAD/ECMO Weaning

o of
cardiac function
cardiac function

Assess neurdlogical & Standard tx
endorgan dysfunction

Consider surgical
LVAD /BiVAD

Age, comoridities? Age, comorbidities?

Destination tx

Thiele et al. EAPCI Textbook 2012; Chapter 23 42
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Gaps In Knowledge IR

» Definition of pre-shock .
» Definition of refractory shock

» Best approach to MVD (CVLPRIT-SHOCK ongoing)

» Mpyocardial protection strategies

» New hiomarkers for early diagnosis of end-organ damage
and risk stratification

» New pharmacological therapies
» Treatment of SIRS

» Equipoise in access to best treatment
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Equipoise in Access to Treatmentin CS

Call for Organized Statewide Networks
for Management of Acute Myocardial
Infarction-Related Cardiogenic Shock

As the con-
Varang
capt of “golden hour” dictates, one must recognize
Ot T and intervene.
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short version

Recommendations on pre-hospital and early
hospital management of acute heart failure: a
consensus paper from the Heart Failure
Association of the European Society of Cardiology,

iNecesitamos Un Consenso Sobre
Redes de Atencién al Shock Cardiogénico!

Invasive coronary treatment strategies for out-of-hospital
cardiac arrest: a consensus statement from the European
iation for P Cardi Interventions

the European Society of Emerg
the Society of Academic Emergency Medicine -

coronary

document of the European Society of

tions: a

(EAPCI)/Stent for Life (SFL) groups

Special Report

Bleeding Definitions for C:
Clinical Trials
A Consensus Report From the Bleeding Academic Research Consortium

atheter aortic
Consortium-2

andardized endpoint definitions for t
ation: The Valve Academic Resea
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