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Objectives

• Define the role of the multidisciplinary cardiogenic shock (CS) team 
and identify its key stakeholders

• Examine the hub and spoke model and its value in expediting 
advanced care for CS patients

• Scrutinize literature in support of the multidisciplinary CS team
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Presentation Notes
It wouldn’t be possible for us discuss the SHOCK team without acknowledging the history that propelled its’ inception. We can trace the origins of cardiogenic shock back more than 100 years, when Dr. James Harrick observed that obstruction of epicardial coronary arteries did not necessarily portend immediate or same-day death, which was largely believed to be the case at that point in time. Instead, he recorded formative descriptions that illustrated the variable hemodynamic compromise in this patient population and the spectrum of survival – including deterioration and death, or what we now know to be SCAI stage C to D or E shock, as well as total recovery. Notably, he was the first to acknowledge that the disease entity could not be discretely understood and that it instead encompassed a variety of clinical conditions and outcomes.In 1942, Drs. Stead and Ebert developed phenotypical descriptions detailing two different “types” of failure of the heart based on their clinical data.In 1967, the first huma intra-aortic balloon pump was implanted by Dr. Kantrowitz in a young patient with acute MI related cardiogenic shock - - that patient survived and was actually discharged homeIn 1970, Drs Swan and Ganz introduced their flow directed catheter, making possible the collection and assessment of hemodynamic data Not long after, the Pirates won their most recent World Series. I’m sorry – I couldn’t help myself.Finally, we arrive in 1999 –where we meet the landmark SHOCK trial, the first prospective, randomized study in AMICS comparing a strategy of early revascularization to initial medical stabilization with drug therapy and IABP. This demonstrated a clear mortality benefit at 6 and 12 months for those that received early revascularization – ushering in the era of PCI as the gold-standard for treatment in AMI related CGS.In the 21st century, we’ve seen a lot of inertia. This slide really only gives you a taste of the literature from the past 22 years. But the take-home point is this. In 1999, the mortality rate of CGS was 70-80%. Today, we estimate it is still 40-60%. While progress has been made, there is still work to do.
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The Multidisciplinary Shock Team
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You’ve heard a lot of insight today about the future of shock and our role in its evolution. But, put simply, we do not and cannot work in a silo. So please allow me to introduce you to the “shock team.” Located at the intersection of what the patient needs and wants.Comprised of many individual specialists: advanced heart failure cardiology, interventional cardiology, cardiothoracic surgery, and critical care medicine



Hub and spoke model
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Hub hospital is a high-volume tertiary care center where the multidisciplinary shock team is ideally housed. Spoke hospitals represent community hospitals which may have more limited on-site capabilities. The National Cardiogenic Shock Initiative has provided a new algorithm that enables the rapid recognition and triage of patients with AMI and CS or cardiac arrest. It uses three levels of care: Level I for the shock- and MCS-capable center, Level II for the STEMI-receiver and PCI-capable centers, and Level III for non–PCI-capable hospitals. Thus, the Level I center serves as the hub while Level II and III centers are the spokes (4).



Data tells us we are better together
• Single-center combined prospective and 

retrospective cohort analysis of ACS and non-ACS 

CS patients

• Primary end point 30-day-all-cause mortality

• Secondary end points shock-to-support time, in 

hospital mortality, length of MCS support, 

escalation to durable device, length of ICU stay 

Takeaways:

• AMI-CS, lactate level, and AKI identified as independent risk factors when present at time of MCS initiation

• 30-day all-cause mortality decreased in shock team cohort

• In-hospital mortality decreased from 61% to 47.9% (p = 0.04)  with comprehensive shock team assessment

• Additional secondary end-points comparable between cohorts
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Single center prospective analysis of 123 rCS patients, treated with temporary MCS evaluated by shock team vs. retrospective analysis of 121 rCS patients, treated with MCS, who were not.In prospective cohort - shock team activated and CS diagnosis made, patients received optimal medical therapy – if patient remained hypotensive, CI <2.2, PCWP/LVEDp >15mmHg, or impaired end organ perfusion patient would proceed to device therapy at consensus of team membersAfter diagnosis of CS made, patients received ”optimal medical therapy” defined as an arterial line, RHC, and PCI as warrantedStudy took place from April 2015 (at the time of inception of the Utah Recovery Shock Team) to Aug 2018Sensitivity analysis suggests no interaction on the effect of the Shock Team on 30-day mortality when examining the CS cause (ST-segment–elevation myocardial infarction, non–ST-segment–elevation myocardial infarction, acute decompensated heart failure, and other), the location of the onset of CS (ie, referring versus University of Utah hospital), and the presence of cardiopulmonary resuscitation. In-hospital survival decreased from 61% to 47.9% (p = 0.04), shock to support time comparable (p=0.52), mean length of MCS support similar, mean intensive care unit stay similar, 



Data tells us we are better together

• Takeaways:

• Every 1hr delay in escalation for patients who needed MCS = 9.9% increase in mortality

• Out of hospital transfer was not associated with increased mortality (52% of study population)

• Lactate >3, persistent RV dysfunction at 24hrs, and standalone VA-ECMO carried higher mortality risk

• Use of RHC was associated with 39% absolute increase in survival (71% vs. 32%)

• 30-day survival before implementation of shock team 47%   1yr post-implementation 58%  2yrs post-

implementation 77% (p < 0.001)

• Longitudinal analysis of 204 patients (AMI 

and ADHF CS)

• Engaged multidisciplinary shock team

• Patients assigned a risk score based on 

lactate, duration of vasopressor 

treatment, CPO, DM, RRT, PAPI, age
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Longitudinal outcomes of patients managed by multidisciplinary shock team at single-center, where clinical decision making was guided by a validated score based on clinical, laboratory, and hemodynamic criteria to guide clinical decision making. They performed a comprehensive review of CS management within their center, and developed a management algorithm based on this audit. This algorithm emphasized 5clinical goals: rapid identification of the shock state, mandatory invasive hemodynamics, mini-mizing use of vasopressors and inotropes, earlymechanical support of the left ventricle and/orright ventricle as appropriate, and, finally, cardiac recovery.Identified and evaluated 204 CS patients (both AMI-CS and ADHF-CS) prospectively, using same hemodynamic criteria as those in the shock trial.When a CS patient was identified, 1-call shock-line was activated for advanced HF, CT surgery, interventional, and critical care physicians to join. AMI-CS patients were taken directly to cath lab for intervention, initial hemo assessment with RHC, and vascular access assessment for potential MCS access; non-AMI CS patients taken directly to CICU for TTE and SGC. Hemodynamics and lactic acid levels measured serially, as well as CPO and PAPi; daily TTE to confirm device positioning.Out of hospital transfer did not increase mortality, emphasizing the importance of regional care designations and appropriate use of the hub and spoke model amongst community critical care and emergency medicine clinicians. For patients who required MCS, every one hour delay correlated with nearly 10% increased risk of mortality



Cardiogenic shock team in action 

• At institutions with a dedicated shock 
team:

• Higher rates of PA catheter use, placed in 
less than half the time

• Lower median number of inotropic agents 
per patient

• Lower rates of overall mechanical 
circulatory support (MCS) 

• Higher likelihood of advanced mechanical 
circulatory support as initial device

• Shorter CICU stay and less likely to be 
mechanically ventilated

• Lower mortality for those admitted to a 
CICU with cardiogenic shock
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24 centers within the CCCTN – 10 centers had a dedicated cardiogenic shock teamPA catheter use 60% vs. 49% (p <0.001) and typically placed in less than half the time Lower median number of inotropic agents per patientLower rates of overall mechanical circulatory support (MCS) use (35% vs. 43% (p = 0.016) and higher likelihood of advanced MCS as initial device (Impella, TandemHeart, VA-ECMO, or temporary/durable VAD)Shorter CICU stay and less likely to be mechanically ventilatedLower mortality for those admitted to a CICU with cardiogenic (23% vs 29%; P = 0.025)PA catheter use 60% vs. 49% (p <0.001) Lower median number of inotropic agents per patientOverall mechanical circulatory support (MCS) use (35% vs. 43% (p = 0.016)However, when a device was indicated about 53% of patients under shock team care got an advanced device compared to only 43% of their counterparts at centers without a shock teamThose treated by a shock team had 23% mortality compared to 29% 
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This is a highly complicated disease process and it’s really challenging to put these patients into buckets. Ultimately, we should all know “exactly” what to do - -  i.e. activate the shock team, even if – as individuals - we have no idea what to do practically for this patient. To summarize, we are still building meaningful, evidence-based algorithms that guide us in the management of shock - - but the one thing we have demonstrated over and over is that implementation of a multidisciplinary shock team portends better outcomes for this patient population. 
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