TODAY'S PRACTICE

The National
Cardiogenic Shock

Initiative

Dr. William W. O'Neill shares his experience with launching this initiative at both the regional

and national levels.

What led you to begin the
Cardiogenic Shock Initiative at the
regional level?

The 50% survival rate for cardiogenic
shock hadn’t changed since the 1980s.
Percutaneous coronary intervention
(PCI) alone had not been sufficient.
When the US Food and Drug Administration approved
the Impella pump (Abiomed, Inc.) for the treatment of
cardiogenic shock in 2016, we realized that there was
no protocol for systematic use of the device. Starting
from scratch in July 2016, we brought together key
influential cardiologists from each major health system
across the very competitive health care market in
southeast Michigan. We came together for the right
reason: to save lives.

What obstacles/challenges did you encounter
as you rolled the initiative out? How did you get
the regional hospitals to join?

I've worked in metro Detroit for more than 30 years,
so I'm familiar with many of the cardiologists in our area.
The single most important obstacle to overcome is finding
a physician leader at each hospital to champion hemo-
dynamic support. They then needed to build a team at
their hospital so that a majority of patients showing signs
of cardiogenic shock would be treated with early hemo-
dynamic support.

It's challenging for everyone to adopt a similar protocol.
The protocol is based on insight gleaned from national
shock registries, such as the cVAD Registry. The protocol
focuses on identifying shock and unloading before PCl,
reducing use of inotropes, and the use of invasive hemo-
dynamic monitoring. We had to overcome the skepticism
of trying something new, as well as the lack of a large,

randomized trial. We wanted to determine what the best
practice should be before we conducted a randomized
trial. Most importantly, we agreed to rigorously collect the
outcomes data.

After we had been working together for a few months,
we were able to show a survival increase from 50% to
76%. We arranged a press conference at a neutral spot
with representatives from all the hospital systems and two
ST-elevation myocardial infarction patients whose lives
were saved by the protocol. We promoted it to the local
media as an unprecedented coming together of area phy-
sicians to save lives.

What are the things you wish you had known
when beginning this project?

We recognize now that use of the Impella device in
the cath lab is not the complete story. There has to be
a program for monitoring patients in the intensive care
unit after using Impella. That has to be very standard-
ized. We didn’t recognize how important it was to have
vascular access taken care of before patients left the
cath lab.

We also didn't anticipate how quickly the medical com-
munity would respond and how many people would be
clamoring for a standardized, evidence-based treatment
approach. That's why we now include the treatment algo-
rithm on our website (Figure 1).

What facilities should consider adopting this

initiative? Where might it be less effective?
Facilities that already have experience using Impella

on a commercial basis, performing more than 10 Impella

procedures per year, could implement this regional initia-

tive. But really, any hospital that is comfortable using the

device can utilize the protocol on an as-needed basis.

38 CARDIAC INTERVENTIONS TODAY JANUARY/FEBRUARY 2018 VOL. 12, NO. 1



TODAY'S PRACTICE

EXCLUSION CRITERIA

NATIONAL CARDIOGENIC SHOCK INITIATIVE [ummfpp] - Evicence of anosic Bramn mjury

« Unwitnessed out of hospital cardiac arrest or any cardiac arrest in which ROSC is not
ALGORITHM achieved in 30 minutes

IABP placed prior to Impella

) s Septic, anaphylactic, hemorrhagic, and neurologic causes of shock
« Non-ischemic causes of shock/hyp ion (Pulmenary Embalism, Preurnothorax,
INCLUSION CRITERIA Myacarditis, Tamponade, etc.)

Active Bleeding

Recent major surgery

Mechanical Complications of AMI

Known left ventricular thrombus

Patient who did not receive revascularization
Contraindication to intravenous systemic anticoagulation
Mechanical aortic valve

Acute Myocardial Infarction: STEMI or NSTEMI

+ Ischemic Symptoms

« EKGand/or biomarker evidence of AMI (STEMI or NSTEMI)

Cardiogenic Shock

+ Hypotension (<90/60) or the need for vasopressors or inotropes to maintain systolic
blood pressure =90

« Evidence of end organ hypoperfusion (cool extremities, oliguria, lactic acidosis)

ACCESS & HEMODYNAMIC SUPPORT
e Obtain femoral arterial access (via direct visualization with use of ultrasound and fluoro)
e Obtain venous access (Femoral or Internal Jugular)

ACTIVATE CATH LAB e Obtain either Fick calculated cardiac index or LVEDP
IF LVEDP >15 or Cardiac Index < 2.2 AND anatomy suitable, place IMPELLA

Coronary Angiography & PCI

e Attempt to provide TIMI [Il flow in all major epicardial vessels other than CTO

k% QUALITY MEASURES %k . If unable to obtain TIMI 111 flow, consider administration of intra-coronary

vasodilators

e [mpella Pre-PCI ¥

o ;
Door to Support Time Perform Post-PCI Hemodynamic Calculations

<90 minlﬂes 1. Cardiac Power Output (CPO): MAPxCO
o Establish TIMI III Flow 451

o Right Heart Cath N
2. Pulmonary Artery Pulsatility Index (PAPI): sPAP - dPAP
e Wean off Vasopressors & RA
Inotropes ¥

¢ Maintain CPO >0.6 Watts
. Wean OFF Vasopressors and Inotropes
° ImpI‘OVG survival to IfCPO is »0.6 and PAPI 0.9, operators should wean vasopressors and inotropes and determine if Impella

. can be weaned and removed in the Cath Lab or left in place with transfer to ICU.
discharge to >80%

Escalation of Support

If CPO remains <0.6 operators should consider the following options:
. PAPI is <0.9 consider right sided hemodynamic support
. PAPI >0.9 consideration for additional hemodynamic support
Local practice patterns should dictate the next steps:

. Placement of more robust MCS device(s)
. Transfer to LVAD/Transplant center
If CPQ is >0.6 and PAPI <0.9 consider providing right sided hemodynamic support if clinical suspicion

for RV dysfunction/failure

Vascular Assessment
. Prior to discharge from the Cath Lab, a detailed vascular exam should be performed including femoral
angiogram and Doppler assessment of the affected limb.

. If indicated. external bvpass should be performed.

L
ICU Care

e Daily hemodynamic assessments should be performed, including detailed vascular
assessment

I“ ITIATI'E e  Monitor for signs of hemolysis and adjust Impella position as indicated
Device Weaning

Impella should only be considered for explantation once the following criteria are met:
e Weaning off from all inotropes and vasopressors

NationalCSI@hfhs.org e CPO>0.6,and PAPI>0.9

Bridge to Decision

Patients who do not regain myocardial recovery within 3-5 days, as clinically indicated, should
be transferred to an LVAD/Transplant center. If patients are not candidates, palliative care
NationalCS1 - Algorithm - v1.4 - 10/2017 options should be considered.

www.henryford.com/cardiogenicshock

Figure 1. The Cardiogenic Shock Initiative treatment algorithm.
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SAINT LOUIS JOINS THE
NATIONAL CARDIOGENIC
SHOCK INITIATIVE

It struck me during the course of the last year that the
real challenge of our time in treating cardiovascular
disease is upon us right now—improving treatment and
patient outcomes in cardiogenic shock. At Saint Louis
University, we were early adopters of the Impella 2.5 device
- (Abiomed, Inc.) soon after it was introduced and partici-
pated in the PROTECT trial evaluating its use in protected PCl. This experi-
ence translated into our facility becoming very comfortable with the device
in many different patient conditions, including shock and cardiac arrest. We
quickly learned that applying the Impella to patients with out-of-hospital
cardiac arrest contributed to our highest mortality cohort in the catheter-
ization lab, and we began trying to think about better utilizing this power-
ful new tool more effectively.

We extrapolated data from the USPella Registry and other sources
that supported outcomes with Impella insertion prior to PCl in hemo-
dynamically unstable patients and adopted this as our standard Saint
Louis University practice approximately 2.5 years ago, with good success.
However, there is great variability in the Saint Louis community, as there is
in many communities across the country, with respect to adopting a door-
to-support—themed approach to treating cardiogenic shock.

Interventionalists have widely different practice patterns that they are very
attached to in how they treat patients, relying on comfort and experience—
things that have promoted a high reliance on intra-aortic balloon pumps and
percutaneous intervention as the keys to treating this difficult-to-treat patient
population. To really make an impact on the challenge of cardiogenic shock,
we don't see any other way but to get together with like-minded interven-
tionalists and show that unloading the ventricle early in the course makes a
difference. Thus, the opportunity to partner with Dr. William O'Neill and the
Detroit Cardiogenic Shock group and to help them nationalize the approach
was a natural next step in the process. For us, the realization that in-hospital
mortality for patients with cardiogenic shock remains too high without
change mandates that we push forward on this new paradigm of treatment.

We are excited that Saint Louis University can play a role in partnering
with the National Cardiogenic Shock Initiative and look forward to having
Saint Louis play a prominent role in conquering the issues that have imped-
ed us in the care of cardiogenic shock.

What does the organizational
structure look like when success-
fully implemented?

We use the hub-and-spoke model.
The Impella is inserted at one of the
spoke facilities and the patient is then
transferred to the hub, a tertiary care
hospital, for additional treatment.

What is the protocol that is
being used?

The National Cardiogenic Shock
Initiative algorithm is on the website
and lists the standardized treat-
ment. Anyone can review it at
HenryFord.com/cardiogenicshock.

How did the initiative grow
beyond the regional level to a
national initiative?

| shared our initial data from the
Detroit Cardiogenic Shock Initiative on
the national stage in March 2017 at the
American College of Cardiology annual
meeting in Washington, DC. After that,
we started getting contacted almost
weekly. | call it a “coalition of the willing,”
those willing to follow a specific protocol
to save lives.

Also, we're working with specific
regional medical groups that submit
data on their early use of mechanical
circulatory support in acute myocardial
infarctions and cardiogenic shock. We
should have some really interesting addi-
tional insight in a few months. B
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