Risk stratification
Acute MI cardiogenic shock
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Start with ‘WHY’

* Pathophysiology of acute Ml CS
* Hemodynamic shock = Hemo - metabolic Shock
e Spectrum of Cardiogenic Shock
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The Hemodynamic Support Equation for Acute MCS
From Arithmetic to Calculus

Circulatory + Ventricular + Coronary + Renal &
Support Support Barition Hepatic
Systemic Perfusion LV/RV Unloading Unloading
A \ A ]
f | [ [ |
Mean Arterial Pressure L.V'ESP LA MAP - LVEDP RA-PA Hemodynamics
Aortic Pulse Pressure
Lactate Vent Tachycardia ST-Changes Creatinine, LFTs,
Creatinine BNP Troponin/CK-Mb Coagulopathy

Hemodynamic Problem

Recovery Time in Cardiogenic Shock Death

Bridge to Recovery
Detroit Cardiogenic Shock Initiative
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Hemo-Metabolic Problem

It's Too Late for AMCS
Impress Trial

Kapur and Esposito Curr Cardio Risk 2016 & F1000 2017
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(A) Modifier:
CA with concern for

anoxic brain injury
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SCAI stages of CS

EXTREMIS

A patient with refractory shock or actual/impending
circulatory collapse.

A patient who has clinical evidence of shock that worsens or
fails to improve despite escalation of therapy.

CLASSIC

A patient who has clinical evidence of hypoperfusion

that initially requires pharmacologic or mechanical support.
Hypotension is usually present.

BEGINNING
' A patient who has clinical evidence of hemodynamic

instability (including hypotension, tachycardia or abnormal
systemic hemodynamics) without hypoperfusion.

. AT RISK
A hemodynamically stable patient who is NOT experiencing

signs or symptoms of CS, but is at risk for its development (i.e.
large AMI or decompensated HF).




Mortality increases with SCAI staging

Description At risk Beginning Classic

Deteriorating Extremis

Survival (%)
In CS/AMI (30 d) 2° 96.4 66.1 46.1 33.1 22.6

Hypothesized 3 ' .. _ 3
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Cardiogenic Shock Working Group (CSWG)

* A goal of the Cardiogenic Shock Working Group is to create a
centralized registry, compiled of data from multiple institutions, to

analyze clinical outcomes.
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The Cardiogenic
Shock Working Group




SCAI-CSWG
Shock Stage

A

Hemodynamically
stable

Hypotensive or
Hypoperfusing and
Untreated

OW 10O asSsess severity:

C

Hypotensive and
Hypoperfusing or
Treated

D

Failure to stabilize
with initial therapy

E

Extremis /
Refractory shock

= )

E

Baseline Maximum

HYPOTENSION SBP 60-90 mmHg 60-90 mmHg 60-90 mmHg <60 mmHg
MAP 50-65 mmHg 50-65 mmHg 50-65 mmHg <50 mmHg
OR AND AND OR
Lactate 2-5 mmol/L OR 2-5 mmol/L OR 5-10 mmol/L OR >10 mmol/L
HYPOPERFUSION ALT 200-500 units/L 200-500 units/L >500 units/L OR
pH <7.2
AND AND OR OR
TREATMENTINTENSITY: No Drugs No Drugs Total of 2 to 5 >3 Drugs OR
Vasoactive Drugs No Devices No Devices DRosloBRces >3 Devices
Inotropic Drugs ;J ;) g
Acute Mechanical Circulatory Support Devices OR OR OR
Intra-aortic Balloon Pump — — ==
Impella (2.5, CP, 5.0, 5.5 or RP) f \ f \
TandemHeart (LV or RV Support) 1 Drug 1 Drug
VA-ECMO OR OR ‘
1 Device e Outdqf hospnatl
without with persistent 2 QIEDEIIE

e The Cardiogenic
Shock Working Group
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hypotension or

hypoperfusion

hypotension or
hypoperfusion

—/

n=25 Jf§ n=145 1§ N=32
4% 17% 75%
n=1294 n=17
20% 71%

Stage

n-number
% Mortality

Kapur, Kanwar, Sinha et al, Criteria for Defining Stages of Cardiogenic Shock Severity, JACC 2022:185-198



0
%°

‘ Allegheny

Health Network

D

Failure to stabilize
with initial therapy

60-90 mmHg
50-65 mmHg

AND
5-10 mmol/L OR
>500 units/L

OR

Total of 2 t0 5
Drugs or Devices

OR

1 Drug
OR

1 Device
with persistent

hypotension or
hypoperfusion

E

Extremis/
Refractory shock

< 60 mmHg
<50 mmHg

OR

>10 mmol/L
OR

<72
OR
>3 Drugs OR

>3 Devices

OR

Out of hospital
cardiac arrest




0
%°

‘ Allegheny

Health Network

OR

Support Devices
oon Pump

5.0, 5.5 or RP)
V or RV Support)

Hypotensive or
Hypoperfusing and
Untreated

60-90 mmHg
50-65 mmHg

2-5 mmol/L OR
200-500 units/L

No Drugs
No Devices

Hypotensive and

Hypoperfusing or

Treated

60-90 mmHg
50-65 mmHg

AND

2-5 mmol/L OR
200-500 units/L

No Drugs
No Devices

1 Drug
OR

1 Device
without
hypotension or
hypoperfusion

REPLY: “B"” Is for Bad in SCAI
Shock Staging

The Meead for Early Diagnosis and Intervention

clinical deterioration. We agree that patients with
SCAI B shock are a particularly vulnerable cohort that
may be easily overlooked because of the lack of hy-
potension and as a result may not receive early
intervention. This expanded definition for SCAI B is
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The Cardiogenic Shock
Working Group

Shock Stage Calculator
Hemodynamics Calculator

Congestion Profile Tracker

Shock Phenotype Calculator

Terms and Conditions

754 ®
Blood pH

27.2

Number of Vasopressors/Inotropes

Number of Mechanical Circulatory Devices

Is there persistent hypotension or hypoperfusion after therapy?

Out of Hospital Cardiac Arrest

The CSWG-SCAI shock stage is D

Predicted in-hospital mortality: 36.45%
Predicted in-hospital mortality for MI-CS: 46.9%
Predicted in-hospital mortality for HF-CS: 28.16%
Predicted probability of stage escalation: 18%
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Factors to be considered when choosing tMCS
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Proposed 3-axis model
of cardiogenic shock

evaluation and
prognostication

Shock severity
e SCAl shock stage
¢ Hemodynamics

Cardiogenic
shock patient

dysfunctioﬁ
Cardiac vs.
cardiopulmo

Congestlon pr iac arrest with coma

resence/reversibility

of organ failure

Systemic inflammatory
response

Frailty/risk of complication
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Stable BP and perfusion status Assess patient and classify shock Moribund patient

h

Palliative care

Stable respiratory status Limited goals of care
Generally stage ‘A’ Generally stage ‘E’
W
Stabilize patient _
Low BP Hypoxemia
Malperfusion b ’ Acidosis
Consider vasopressor/inotrope Consider intubation/ventilation

Diagnose cause of shock and define

b
: Surgical consult
hemodynamics (LHC, RHC, Echo) Mechanical complication g
vy
Consider early MCS =

Factors that may favor early MCS Cautions against early MCS

Persistent hemodynamic, electrical or Low level of operator/team/institution
respiratory instability despite initial measures experience with device use

High risk coronary anatomy Vascular anatomy prohibitive for access

Severe ventricular dysfunction Delay to primary reperfusion therapy*

'\

Y
> Revascularize culprit lesion
4
Verify stability for transfer to ICU
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Take home messages
» Cardiogenic Shock is a spectrum (Stage A > Stage E)
* Hemodynamic = Hemo metabolic 2 Death
* Vasopressors in CS can normalize BP * Normalize perfusion
 TTE/LHC/RHC — essential to phenotype CS
* Serum lactate, ABG, CMP — metabolic derangements
* Severity of CS — SCAI CSWG chart/app
 Non modifiable risk factors (age, frailty, co morbidities)
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