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Overview – Nearly Two Decades of Poor Outcomes
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Proverbial “Death Spiral” of CS

Coronary Problem

Ventricular Failure

Vascular Response

Van Diepen et al. Circulation 2017;136:e232-e268



Scope of Problem - High Morbidity and Mortality 

Lifeline STEMI Systems Accelerator Project

Kochar A et al. JACC Cardiovascular Interventions 2018; 11(18):1824-1833 



Scope of Problem: End-Organ Failure 

Vallabhajosyula S et al. JACC 2019;73:1781-91



Scope of Problem – Practice Variations

Strom JB et al. Circulation Cardiovascular Interventions 2019



Kapur et al F1000 Research 2017

Current State: Spectrum of Acute MCS



IABP– Minimal Hemodynamic & No Mortality Benefit

Thiele H et al. Circulation 2018



LV-Aortic Axial Flow: Impella

Burkhoff et al. JACC 2015; 66(23): 2664-74



D2U vs D2B



VA-ECMO

•  Implemenation of 2018 UNOS donor allocation system : priority determined 
primarily by hemodynamic status – priority given to pts on ECMO.

Guglin M et al. JACC 2019;73(6):698-716



VA-ECMO

Guglin M et al. JACC 2019;73(6):698-716



Hemodynamic Support Equation



VA-ECMO - LV Venting

Rao P et al. Circ Heart Fail 2018;11:e004905



VA-ECMO - LV Venting

Mortality: 54% (LV vent) vs 65% 
(no LV vent)

HR 0.79, 95% CI (0.72-0.87)

p < 0.00001

Russo JJ et al. JACC 2019;73:654-62



Shock Algorithms

• A) Rationale

• Complexity of care

• Too much practice variation.

• No RCT’s to guide management

• Clinical Precedent

• B)  Actions to Develop Shock Team

• Team Members

• Standardized Protocol

• Hub-and-Spoke Model

• C) Improve Outcomes

• Enhanced Disease Recognition

• Appropriate revascularization and utilization of MCS

Doll J et al. Catheterization & Cardiovascular Intervention 2015;88:424-33 



Cardiac Shock Care Centers

Rab T et al. JACC 2018; 72(16):1972-80



July 25, 2016 December 6, 2016

Shock Team Assembly
• Interventional Cardiology
• Advanced  HF
• Cardiac Critical Care
• CV Surgery

Approval of CS 
Algorithms

January 3, 2017

Shock Team 
Go Live

Service Line Outreach/Education
• Cardiology Section      •  ER                     
•  Critical Care                 •  House staff     
•  Cath Lab Staff              •  CICU/CVICU Nursing  

April 2019

Multidisciplinary taskforce 
review current state 
of CS in IHVI

January 2019

Health System 
CS Sprint

350  
CS Cases

Timeline of IHVI Heart Recovery Initiative

After-action Review
• Every CS team activation
• Identify lessons learned 



INOVA Heart Recovery Initiative



INOVA Heart Recovery Initiative: CICU Management 



Improvement in CS survival: IHVI 2 year outcomes



IHVI Heart Recovery Initiative: Impact of time to MCS



IHVI Cardiogenic Shock Risk Stratification Score

Tehrani B et al. JACC 2019;73:1659-1169



IHVI Cardiogenic Shock “Hub-and-Spoke” Network

Van Diepen et al. Circulation 2017;136:e232-e268



Conclusions

• Cardiogenic shock is a multifactorial and hemodynamically complex  syndrome with high 
morbidity/mortality.

• Few evidence based interventions known to clearly impact patient survival

• A standardized, team-based approach significantly improves survival in CS  

• IHVI Pathway in the management of CS: 
- One-call access
- Multidisciplinary Heart Team
- Treatment protocols and validated risk scores
- Regional destination center utilizing a hub-and-spoke model
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