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HOURS AFTER ONSET OF SHOCK
A 50% dead within 10 hours

A Overall mortality 86%
A Need: right treatment, right place, right time
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Incidence of Cardiogenic Shock Growing

Cardiogenic Shock in STEMI Cardiogenic Shock
STEMI Increasing' in Medicare Age
Increasing:

56,508

n=157,892
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Nationwide Inpatient Sample Databases

A Total numbers of discharges
ICD-9-CM 785.51, Cardiogenic Shock
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PCI Mortality with Cardiogenic Shock Remains
a Clinical Challenge

In-Hospital Mortality
AMI Cardiogenic Shock with PCI’

N = 32,508

31%

28%
p<0.0001
1%

2005-2006 2011-2013
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Increase in mortality
per 10-minute C2B delay

(in percentage points)
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FITT-STEMI TRIAL
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Deaths from Cardiogenic Shock Complicating STEMI are Increasing

EDITORIAL COMMENT

Disappointing Results, But We Must
Carry On*

Tanveer Rab, MD

A Lack of early Mechanical Circulatory Support
A Use of IABP
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NCDR 2017: Low use of LV support (< 3 %)
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Right Heart Cath is important with two important

derived hemodynamic calculations

h 4

Hemodynamic Calculations

(1) Cardiac Power Output (CPO)
Normal > 0.6 Watts

Normal > 1.0

MAP x CO

451

(2) Pulmonary Artery Pulsatility Index (PAPI)

sPAP - dPAP

RA
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Cardiac power is the strongest hemodynamic correlate of mortality in cardiogenic shock
SHOCK trial registry

CPO (Watts)=

MAP X CO/451
Normal > 0.6 Watts
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Right sided involvement in 50 % of shock patients
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RV Failure
RV Dysfunction
No RV Dysfunction

Defining RV Falure

A. CVP>16

B. RA:PCWP >0.6 or >0.8 1
C. PAPi (PAPP/CVP) < 1.0 %23

1. Lopez-Sendon and Gamallo. Circulation 1981
2. Korabathina and Kapur, Cath Card Interv 2012
3. Morine and Kapur. J Card Failure 2015

4, Lala, Burkhoff and Kapur et al (Submitted)
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Haemodynamics
The Pressure-Volume Loop

AoV closes AoV opens
/ LV Systolic
Pressure
3
Isovolumic

i ntraction
Isovolumic Contractio

Relaxation

LVEDP

MV opens MV closes
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Ea - Effective HaemOdynamics

Arterial Elastance —
a component of Emax - load-

afterload independent LV
/ contractility = maximal
slope of ESPVR

LV Systolic Pressure

Pressure

Stroke Work
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Pressure

Myocardial Infarction

Lvse

~ LVEDP

Pressure

Volume
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Cardiogenic Shock

Lvse

LVEDP
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Pressure

Effects of Mechanical Support

IABP
Reduces peak systolic
and diastolic pressures
Increases LV stroke
volume
Reduced slope of arterial
elastance (Ea,)

Pressure

pLVAD
* Reduces LV pressures,
LV volumes and LV
stroke volume
Reduced cardiac workload

Pressure

V-A ECMO (no vent)
Increases LV systolic
and diastolic pressures
Reduces LV stroke
volume

Increased slope of arterial

elastance (Ea,)
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AMI Shock Often Treated in Community Hospitals
AMI Cardiogenic Shock with PCI
N = 56,497
2005-06 2011-13

90% 69%
Private/Community

2% 459,

31%
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Gov'’t PCI PCI PCI PCI
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The arguments are:
| only have the balloon pump in my lab

TCTMD Poll June 2016

Which support devices do you have in your cath lab?

1ABP
Impella

ECMO/VAD 22%)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
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IABP Impella 2.5 TandemHeart
< >
Impella CP Impella 5
< >
VA-ECMO
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ACC/AHA 2013 and ESC 2017 Guidelines
LV support in Cardiogenic Shock

A 1ABP

Disagreement:

Class IIb (ACC/AHA)

Class lll (ESC)

A MCS

Agreement:

Class llb in refractory cardiogenic shock
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Mechanism

Device
Configuration

Maximal Support

LV Unloading

Implant time,
complexity

|JABP

Management
Complexity

Limb Ischemia Risk

Hemolysis Risk

Hemorrhage Risk

Contraindications

Modified from Atkinson TM et al, JACC Cardiovasc Interv 2016.



