Living in a State of Shock: Every’tﬁln!

You Wanted to Know and More
about Cardiogenic Shock

Sarah E Schroeder PhD, ACNP-BC, MSN RN, VAD-C™, AACC
2026 Cardiology Speaker
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Objectives

* What is Cardiogenic Shock?

* Why Distinguishing Shock Matters

* Stages of Shock and Clinical Presentation
 Useful Devices in Cardiogenic Shock

* Medications Used to Treat Cardiogenic Shock

* Case Study Discussions
* Acute Ml
 True Cardiogenic Shock secondary to depressed EF
* Myocarditis

* Final PEARLS on Cardiogenic Shock

Bryan®

Hearts &
Private Parts




What 1s Cardiogenic Shock?

Cardiogenic Shock Cardiogente. Shock
as defined in the SHOCK trial * Cardiac Output
* reduced
« PCWP
1. Persistent hypotension (SBP < 90 mmHg + Increased
. « CVP/RAP
or MAP 30 mmHg below baseline) ) i
2. Cardiac Index < 1.8 L/min/m? without * Blood Pressure
. 2 .. * Low
support (< 2.2 L/min/m* with support) ¢ SotemiEVastilap
3. Adequate or elevated filling pressure Resistance
e | d
(LVEDP > 18 mmHg, RVEDP > 10 mmHg) S
Cardiogenic Shock | Heartplace | Cardiovascular Disease Specialists & Cardiac
Electrophysiologists located in Allen, Fort Worth, Arlington, Dallas, Plano, Br an '/
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https://www.heartplace.com/service/cardiogenic-shock

Cardiogenic Shock... A Bit More Specific...

Impaired
! Cardiac Output ‘
Tissue End-Organ
Hypoxemia Dysfunction

Diminished Systemic

Vasoreactivitywpoperfusion

Life-Threatening Condition

Systolic BP < 90mmHg
(Myocardial Dysfunction)

Decreased End Organ
Function
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[ AMICS

Acute loss of regional
contractility

LV not dilated
Rarely volume overload.

With reperfusion likelihood of
recovery

.

il
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CARDIOGENIC SHOCK

HF-CS
Gradual loss of contractility

LV dilated
Considerable volume overload

Little likelihood of recovery

J

PHENOTYPE

rPOST CARDIAC ARREST -CS

Acute loss of global myocardial
contractility

Sedation induced hypotension
LV not dilated
Rarely volume overload.

Likelihood of recovery
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ACUTE NON ISCHEMIC-CS

Acute loss of contractility
LV not dilated
Variable volume overload

Likelihood of recovery

Cardiogenic shock: diagnosis, phenotyping and management | Intensive Care

Medicine
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https://link.springer.com/article/10.1007/s00134-025-08049-y

Why Distinguishing Shock Matters
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In-hospital Long term
mortality mortality

90.6% 95.5%

DETERIORATING
54.3% 62.9%

CLASSIC

e —— e —

21.5% 49.6%

BEGINNING

—_—

2.7% 24%

AT RISK

B SCAI Criteria oIy
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Stages of Shock and Clinical Presentation

CENTRAL ILLUSTRATION: Definitions of SCAI Shock Stages A Through E,

With Associated Cardiac Intensive Care Unit and Hospital Mortality in Each
SCAI Shock Stage

Study Definition Observed Mortality in Overall Cohort
Stage A (At risk") Neither hypotension/tachycardia nor
hypoperfusion

Stage B ("Beginning")

Hypotension/tachycardia
WITHOUT hypoperfusion

Stage C ("Classic") Hypoperfusion WITHOUT
deterioration

Stage D ("Deteriorating)” Hypoperfusion WITH deterioration

NOT refractory shock oo\o \oo\o ’»00\ o\ c,\ o\o o\o o\o

L 1 g i i i b «
Stage E ("Extremis") :%%Ofi:fui'orn V\|I1ITdeeter|orat|on m Cardiac Intensive Care Unit Mortality
efractory shoc m Hospital Mortality

Jentzer, J.C. et al. J Am Coll Cardiol. 2019;74(17):2117-28.
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CENTRAL ILLUSTRATION: CS-SCAI Construct and 30-Day Mortality
Including the Effect of Worsening Stage

CS-SCAI Definition

CS-SCAI Stage and 30-Day Mortality

ECLS/BiVAD CS-SCAIE

Device & Drip CS-SCAID

CS-SCAIC

. 1Device OR 1 Drip
CS-SCAI B

Arrest, Urgent status
or HF CS-SCAI A

0 10 20 30 40 50 60 70
None 30-Day Mortality

m Worsen 1 CS-SCAI Stage m PostOP
® PreOp

Brozzi N, et al. JACC Adv. 2025;4(8):101975.
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https://www.jacc.org/doi/10.1016/j.jacadv.2025.101975

o A B C D E
Shock Stage Hemodynamically Hemodynamically Hypoperfusion = Failure to stabilize Extremis/
Stable unstable Shock with initial therapy Refractory shock
A | y: N 14
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 <72
CSWG AND AND OR OR
Definition TREATMENTINTENSITY: No Drugs No Drugs Total of 2t0 5 >3 Drugs OR
Vasoactive Drugs No Devices \ No Devices Extigs or Devices >3 Devices
Inotropic Drugs _) \—)
Acute Mechanical Circulatory Support Devices OR OR OR
Intra-aortic Balloon Pump === i ——
impella (2.5, CP, 5.0, 5.5 or RP) 4 N 4 \
TandemHeart (LV or RV Support) 1 Drug 1 Drug
VA-ECMO OR OR -
1 Device 1 Device Out qf hospital
without with persistent cardiac arrest
- : hypotension or hypotension or
The Cardiogenic : t
2 h rfu h rfusion
Shock Working Group Roperiueion ) it \ y

Courtesy of Vanessa Blumer
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https://www.tctmd.com/news/cardiogenic-shocks-origins-progression-tightly-tied-mortality

Function of the Lactate

LACTIC
FERMENTATION
)

BACKGROUND

* PRODUCT of PYRUVATE METABOLISM
% PRODUCED by MUSCLE & RBCs

* 11 LACTATE LEVEL & pH < 7.35

CAUSES LACTIC ACIDOSIS

~ TYPE-A: From HYPOPERFUSION & LONG
TERM HYPOXIA of TISSUES

~ TYPE-B: INABILITY to PROCESS
PYRUVATE due to IMPAIRED
TISSUE FUNCTION (UNRELATED to
HYPOXIA)

LACTATE /’—_i"“--..__-¢}

CAVSES

* 11 LACTATE:
~ 11 LACTIC ACID PRODUCTION
~ || LACTIC ACID CLEARANCE
~ COMBINATION of BOTH

GLYCOGEN
v

Lactic Acid: What Is It, What Increases It, and More | Osmosis
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https://doi.org/10.1016/j.cardfail.2025.01.011
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https://www.osmosis.org/answers/lactic-acid
https://doi.org/10.1016/j.cardfail.2025.01.011

CENTRAL ILLUSTRATION: Clinical, Biochemical, and Hemodynamic
Variables

Lactate

BP/HR

Urine
Output
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Usetul Devices in Cardiogenic Shock

* Add in Impella CP and 5.5, Impella RP Flex, IABP, ECMO
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Medications Used to Treat Cardiogenic
Shock

* Talk about Inotropes, Vasopressors
* Fluids etc...
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Case Study Discussions: Acute
Myocardial Infarction
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Case Study Discussions: True Depresse
Ejection Fraction
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Case Study Discussions: Myocarditis
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Final PEARLS...
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Questions?

@sarsch79

Sarah E Schroeder
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