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65 yo M with acute 
anterior STEMI. SBP 70. 

HR 90. Lactate 5. 

Levophed started at 3 mcg/min
SBP 90. HR 90. 

Intubated post-PCI.

PA Catheter:
RA 14. PCWP 20. CI 2.1
MVO2 67% Fio2 100%

No MCS prior to Cath Lab discharge. Escalating vasopressors within 12 hours. VA-ECMO 
initiated with Impella CP. 5 days in the CCU. Unable to wean ECPella. Died on hospital Day 7.  

The Operator’s Mindset in AMI Shock: A Majority of Cath Labs in 2023















65 yo M with acute 
anterior STEMI. SBP 80. 

HR 70. Lactate 3. 

Impella CP Inserted Pre-PCI
SBP 94 – No Pressors

Single-Access PCI with PreClose

LAD Revasc with IVUS
SBP 100 – No Pressors

PAC Placed : CI > 2.6 on P8

MCS and PAC prior to Cath Lab discharge. No vasopressors. Impella weaned within 24 hours.
Removed at bedside with Perclose. Discharged on Day 4. LVEF 30 to 50% at 30-days

The New Mindset in AMI Shock: A Minority of Cath Labs in 2023












HF vs MI

High Mortality in AMI-CS and Higher Mortality with OHCA or IHCA

Sinha and Kapur et al JACC Advances 2023



HF vs MI

We Don’t Provide Mechanical Support Early or Often Enough in AMI-CS

Sinha and Kapur et al JACC Advances 2023



LV Support Prior to Transfer May Lead to Better Outcomes in AMI-CS

Garan and Kapur et al J Card Fail 2023 (Under Review)



Kapur and Burkhoff et al JACC 2022

SCAI B – ‘B’ is for Bad – Identify Early and Initiate Therapy



First Step Towards a Clinical Decision Support Platform: The CSWG App

Credit: Kevin John, Elric Zweck, Song Li
Available Free on Apple App Store

* For educational, research or entertainment purposes only



These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Clinical Treatment Objectives in Acute MI + Cardiogenic Shock

Kapur NK ACC SAP 2021



Myocardial Perfusion in Acute MI: The Waterfall Concept

Physiol Rev 86: 1263–1308, 2006

Optimal Ventricular Unloading Improves Systemic & Myocardial Perfusion

1. Increased Systemic Aortic Pressure
2. Increased Coronary Perfusion Pressure
3. Reduced Myocardial Microvascular Obstruction

1. Reduced LVEDP
2. Decreased LV Wall Stress
3. Enhanced Collateral Coronary Flow



These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

What does LV Unloading look like clinically?
Both Reducing LV PVA (LV ESP, SW, and EDP) AND Uncoupling Ventriculo-Arterial Pressures

Impella LV Unloading






HF vs MI

What is the Rationale for Endovascular Trans-Valvular MCS?

Kapur NK ACC SAP 2021

The More Impaired the LV, The More Efficient a Trans-Valvular Pump Becomes



HF vs MI

What is the Rationale for Endovascular Counterpulsation Pumps?

Borlaug Circ HF 2015
Kapur NK ACC SAP 2021

Reducing Afterload Increases Stroke Volume
In Heart Failure Where SVR is Elevated

Wind-Kessel Effect of an IABP
Counterpulsation Requires Pulsation



Kapur and Karas Circulation 2013
Kapur and Karas JACC HF 2015
Esposito and Kapur JACC 2018
Kapur and O’Neill Circulation 2019
Swain and Kapur et al JACC 2020
Qiao and Kapur et al JCTR 2022
Everett and Kapur et al JACC BTS 2023
Swain and Kapur et al Circulation 2023 (Under Review)

“These novel findings identify that 
transvalvular unloading and delayed 
reperfusion limits ischemic injury before 
reperfusion, improves myocardial energy 
substrate use, and preserves mitochondrial 
structure and function after reperfusion.”

NIH RO1HL139785 (Kapur)
NIH RO1H133215 (Kapur)
AHA CDA Award (Swain)



The National Cardiogenic Shock Initiative: Impella Pre-PCI for AMI-Shock



Lumping All Data Together Favors Impella Pre-PCI for AMI-Shock

Miyashita and Kapur et al
Card Rev Med 2021



Anterior STEMI – Normotensive – No Vasopressors – Chest pain – No Dyspnea – Warm

LVEDP 42

The Door to Unload Concept:
LV Unloading Before PCI in Anterior STEMI



No Existing RCT Data Supports the use of pVAD over IABP for AMI-Shock

Wang et al Asian J Surg 2023

If you don’t have Equipoise in AMI-CS, Get Some….



Despite Rigorous Statistical Acrobatics, Medicare Claims Generate Equipoise

Almarzooq and Yeh et al JAMA Cardio 2023

No Clear Answer Here Either



Misplaced Bias Against IABP? IABP Shock II Was Not Definitive 
‘Routine Use of IABP in AMI-CS is not Beneficial’

• One-third of patients were NSTEMI

• ~45% of STEMI were Anterior MI 

• 25% had RCA Culprit (RV-MI)

• IABP use pre- or post-PCI

• No PA catheter indices

• ~45% with Out of Hospital Cardiac Arrest

•~25% Cross-Over to MCS in Control Arm

Randomized to IABP or Not….

Thiele H et al. NEJM 2012



Thiele H et al. NEJM 2023

‘Routine Use of VA-ECMO in AMI-CS is not Beneficial’
Same Trial, Different Pump… ECLS Shock Was Not Definitive 

• One-third of patients were NSTEMI

• ~45% of STEMI were Anterior MI 

• 25% had RCA Culprit (RV-MI)

• VA-ECMO use pre- or post-PCI

• No PA catheter indices

• ~77% with Out of Hospital Cardiac Arrest

•~25% Cross-Over to MCS in Control Arm

Randomized to VA-ECMO or Not….



DanGer Shock Trial in STEMI-Shock: First to Test Algorithms of Care

Udesen et al Am H J 2019

Enrollment Complete! Results in Early 2024 (6-month Endpoint)



Kapur Lab

Objective: To Generate Class IA Recommendations for AMI-CS 



25

ABIOMED CONFIDENTIALPROTECT IV GDMT-HF Committee Meeting  |  July 26, 2022

25

ABIOMED CONFIDENTIAL

A UNIQUE IN-CATH LAB ESCALATION ASSESSMENT ALGORITHM (IMPELLA ARM)
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A UNIQUE IN-CATH LAB ESCALATION ASSESSMENT ALGORITHM (IMPELLA ARM)



Cardiogenic Shock Remains one of the Highest Mortality Conditions

To Change This Fact We Must Rigorously Pursue Data and
Be Willing to Randomize in PACCS, STEMI-DTU, RECOVER IV



Thank you

nkapur@tuftsmedicalcenter.org
@navinkapur4

LV Unloading in Acute MI Complicated by Shock
Is there Equipoise in STEMI-Shock Management?

mailto:nkapur@tuftsmedicalcenter.org
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