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Abbreviations and Acronyms

CS Cardiogenic Shock

VA-ECMO Venoarterial Extracorporeal Membrane Oxygenation
LVAD Left Ventricular Assist Device

MCS Mechanical Circulatory Support

ICU Intensive Care Unit

CICcU Cardiac/Coronary Intensive Care Unit

Ccvicu Cardiovascular Intensive Care Unit

DI Diagnostic Imaging
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Rationale & Purpose

Background

Patients may develop cardiogenic shock (CS) through myocardial infarction, heart failure, or other
causes. In all cases, timely, appropriate care for these patients is critical to provide the best chance for
a good outcome. At the same time, patients with CS are increasingly complicated due to a higher
burden of comorbidities, the influence of concomitant cardiac arrest, and the increasing use of
temporary mechanical circulatory support options, including venoarterial extracorporeal membrane
oxygenation (VA-ECMO)!. Overall, there has been an increase in both cardiac, as well as non-cardiac,
organ support therapies for this patient population. Non-cardiovascular therapies include targeted
temperature management, dialysis, and blood transfusion. The table below summarizes
cardiovascular and non-cardiovascular resources frequently used for CS patients.

Resources Frequently Used in the Management of Patients with Cardiogenic Shock

Cardiovascular Non-cardiovascular

Inotrope and vasopressor optimization Mechanical ventilation
Percutaneous coronary intervention Renal replacement therapy
Antiarrhythmic medications Targeted temperature management
Anticoagulant therapies Electroencephalography

Temporary mechanical circulatory support | Blood transfusion

Heart transplant/Left Ventricular Assist Antimicrobial therapies
Device (LVAD)

Non-invasive cardiac imaging Nutrition optimization

These complex patient needs affect health care delivery, staffing, and training requirements in the
cardiac intensive care unit (CICU) as well as multiple other areas of the hospital. As a result, a
collaborative approach to caring for CS patients is critical.

Purpose of the Shock Team

A ‘Shock Team’ is a multidisciplinary, team-based approach to respond to patients who develop CS.
This approach is especially critical due to the time-sensitive nature of CS care, the requirement for
collaboration between multiple team members, the potential need for cardiac replacement therapies,
and the variation in practice patterns within and across healthcare institutions®. Evidence suggests
that Shock Teams improve patient outcomes, including mortality?2.
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As advanced cardiac technologies for supporting CS patients (e.g. VA-ECMO, Left Ventricular Assist
Device, Impella) expand across Ontario, there is a need to ensure that appropriate Shock Team
structure is in place to support this care. Shock Teams have been a topic of increasing interest
internationally, and leading practices in terms of model and structure are well-documented in the

literature'>#. This document provides an Ontario definition and expectations for the Shock Team and
its role in care for CS patients.

Key Shock Team Roles & Responsibilities

The Shock Team is responsible for timely management of patients meeting the criteria of cardiogenic
shock, including the following activities®:

Timely recognition and diagnosis of cardiogenic shock

Resuscitation

Medical optimization

Temporary mechanical circulatory support evaluation

Heart transplant/Left Ventricular Assist Device (LVAD) evaluation

Provide input for ongoing management of CS patients beyond the initial phase of shock

O O O O O O
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Shock Team Structure

Summary of Shock Team Criteria

Criteria Description

Multidisciplinary Team e The core Shock Team is focused on management and care
decisions for the patient with cardiogenic shock. Core Shock
Team members include:

o Critical Care Cardiologist and/or Intensivist

o Interventional Cardiologist

o Cardiac Surgeon

o Advanced Heart Failure & Transplant Cardiologist

e The Adjunct Members provide critical services to achieve the

patient care goals. Adjunct members include*:
o Anaesthesiologist
o Perfusionist
o Cardiac Intensive Care Unit (CICU)/Cardiovascular

Intensive Care Unit (CVICU) Charge Nurse

Cardiac catheterization lab staff

Hospital Administration

Palliative Medicine

Other medical specialty consultants (e.g. Nephrology,

Neurology, Vascular Surgery)

o ICU/CVICU/CICU Nursing and Allied Health (Respiratory
Therapy, Pharmacy, Social Work, Chaplin, Physiotherapy,
Occupational Therapy)

o DI/Medical imaging, imaging technicians, vascular lab
technicians

o Patient transport, Emergency Medical Services (EMS)

O O O O

*Note that Adjunct Members may vary dependent on specific patient
case and local organizational structure (including involvement of
trainees).

Shock Team Leadership e Group leadership with defined roles and responsibilities,
including a designated coordinating physician.
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Documented Cardiogenic
Shock Response
Algorithm

Including aspects of response such as:
o Patient inclusion/exclusion criteria
o Patient evaluation pathway and team members involved
o Procedure for Shock Team activation
o Process and team members for Shock Team review of
patient
Created with multidisciplinary input
Specific to local resources
Internally published and available to all team members
See Appendix for local examples

Quality Improvement

Formalized internal quality improvement review process
including case debriefing/review, ideally on a quarterly basis.
Participation in ongoing outcome measurement.

Shock Team Activation

1-call system for Shock Team activation
o i.e.all relevant providers are notified about a CS case
simultaneously by a single mechanism (phone call or
page, electronic messaging)

Partnership

Partnership with other hospital sites/regional cardiac programs,
industry partners, professional societies, community
stakeholders etc. as appropriate.

Education

Demonstrated provision of appropriate education for all team
members.

Demonstrated commitment to training learners in all
disciplines.

Team Communication

Availability of efficient communication tools to enable timely
Shock Team discussions e.g. virtual meetings.

Hospital Administration
Support

A dedicated hospital administrator to support the Shock Team
and ensure all necessary infrastructure is in place.
Commitment to ensuring sufficient health human resources to
support Shock Team.
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Diagram of Shock Team Structure: Core Shock Team and Adjunct Members

Critical Care
Cardiologist Interventional
and/or Cardiologist
Intensivist

Advanced
Heart Failure Cardiac
& Transplant

: . Surgean
Cardiologist

Adjunct Members*

CICU/CVICU Charge Perfusionist Cardiac catheterization Hospital

Anaesthesiologist . . .
B Nurse lab staff Administration

Other medical specialty consultants (e.g. ICU/CVICU/CICU Nursing and Allied Health (Respiratory Therapy,
Nephrology, Neurology, Vascular Surgery) Pharmacy, Social Work, Chaplin, Physiotherapy, Occupational Therapy)

DI/Medical imaging, imaging
technicians, vascular lab technicians

Palliative Medicine Patient transport, EM5

The core Shock Team is focused on management and care decisions for the patient with cardiogenic shock. The Adjunct Members provide
critical services to achieve the patient care goals. *Note that Adjunct Members may vary dependent on specific patient case and local
organizational structure (including involvement of trainees). ICU=Intensive Care Unit; CVICU=Cardiovascular Intensive Care Unit;
ClCU=Cardiac/Coronary Intensive Care Unit; DI=Diagnostic Imaging; EMS=Emergency Medical Services.
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Appendix

Example #1:

University of Ottawa Heart Institute
CODE SHOCK Protocol

STEP 1 CARDIOGENIC SHOCK®
Inclusion Criteria Must have at least 1 criteria from A gnd B
1 A, Hypotension
i = Hypotension for 230 minutes: SBP <30 or MAP <60
! R — * Cardiac index <1.8 L/min
| 1 * Inotrope support; single agent moderate dose or =2 agents
H : B. Hypoperfusion
: ] + Lrine output 20.5 mLfkg/hr
! I = Acute kidney and/for liver injury
1 : * lactate 22 mmol/L _
¥ 1 ¥
STEP 2 CCU Senior Resident .
CCU Review Unavallable >10 mins Call CCU Senior Resident
i 3
e e e LT =P CCU Staff Discussion/Review

CODE SHOCK Exclusion Criteria
* Resuscitation Category Status 2 or 3 C:
* Prolonged cardiac arrest =30 mins
* Advanced comorbidities life expectancy <6 months

|

MCS Relative Contraindications

*Age 270 ::I
= Active bleeding

* Uncontrolled sepsis/septic shock

R ——

:

Shock Team Review

* Confirmation of cardiogenic shock
* Resuscitation

* Medical optimization

* Temporary MCS evaluation

* Heart transplant/LVAD evaluation

*CARMOGEMIC SHOCK

* Beware “Preshock™: hypoperfusion withaut hyparensian

+ Moderate dose notrope: equivalent to [mogkgymin)
dobitomine 25, mirimang 20.25
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Example #2:
UHN/SHS Cardiogenic Shock algorithm and MCS selection

Patient with suspected cardiogenic shock REFRACTORY SHOCK despite medical
Defined as: .
- Hypotension: sBP <90 mmHg for >30 min or use of management (SCA D-OI' El or post cardiac arrest
vasopressors/inotropes to maintain sBP >90 mmHg OR Cl <2.2 Cl <2.2 L/min/m? or CPO <0.6
L/min/m2 AND ¢
- Hypoperfusion: evidence of end organ damage (ie.anuria,
decreased LOC) or serial lactate rise >2 SHOCK TEAM DISCUSSION for MCS
Jv *Call anesthesia if going to OR or cath lab*
Exclusion Criteria
- Age >75 years L l
- Unwitnessed OHCA >30 minutes with unclear neurological status X
—Corjﬂm;:ed g_ther cause of Széck_ . o i Isolated LV failure Isolated RV failure Biventricular failure
fActlve. eeding or.contra\_n. |cat|.0n or syste.mlc anticoagulation RAP <12, PCWP >15, PAPi> 1.5 RAP >12, POWP <15, PAPi<1.5 P 5417, FENP S5, TS
- Pre-existing chronic condition with prognosis <1 yr ! !

! !
Page the HF staff to activate SHOCK team

Int 1(14-3155 Ext I(CRITICALL
nternal : ) or External ( ) . vE NO Ve NG YE NO
Shock team members: CVSx, IC, CICU + MSICU, anesthesia,

perfusion ¢ ¢ $ ¢ ¢

v VA ECMO Lyitremiors, VA ECMO Protek Duo VA ECMO VAECMO
mechanical AV o —— or RVAD or BiVAD
Identify CS phenotype- perform right heart cath vis—— IR Tan centrimag centrimag
Perform ancillary testing: Labs, ECG, CXR, TTE, LHC, assess vascular ¢ RVAD
anatomy if considering MCS — N centrimag
¢ centrimag
Impella 5.5
Ongoing team based management in the Consider if:
critical care unit ?Surg\cal L T — Clinical considerations: call ICfor
- Airway management £ ”‘_)t il EpCMO: - No AV opening septostomy
- Determine need of MCS e T - - Severe refractory pulmonary edema *DO not use Impella
- Titration of vasopressors/inotropes = it sty _ Refractory arrhythmias or IABP*
- Decongestion and/or Initiation of renal replacement therapy or a bridge to
- Initiation of advanced heart failure therapies recovery
- Initiation of goals of care discussion . _
- Consultation with palliative medicine Cardiac power output (CPO)= MAP x CO/451

PAPI: sPAP-dPAP/RAP
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Example # 3:

Imended use: cardiogenic shock suspeched as primary etiology
by treating physicisn sceording b clinical, imaging (including

POing of cAre WirEs-ourd ) or Oer Jisgrosic assessmHnt

Step 1

LHSC Code Shock Algorithm

Suspected cardiogenic shock

P————

Bust have one from either A D8 B
A) Hypolension: SBP 80-90 OF MAP 50-85

SCZAI Shock Stage B (hypotension or hypoperfusion and untreated) or above

B) Hypoparfusion: lactate 2-5 mmol'L QR ALT 200-500 LIL

Step 2

cardiclogy resident or
ICU felow

Exclusion Crileri

Age = 75, Clinical Frailty Score = 5, cardiac amest = 30 min, other cause of
shock, life expectancy <1 year. goals of care other than full treatment

If RAP = 16 with eGFR <30 DR]
anuric OR failed furosemide |

CCU or ICU No activation

attending review

Continue current
managemerl

Step 3

Activale Code Shock
CCU, ICU, HF, Interventional Cardiology, Cardiac Surgery notified

stress test” consider RRT
immediately for unloading

1mig/leg if naive or 1.5mg/kg if non-naive

“Failed & <200 mL UD over 2 hours post IV furosemide

Acute MI-CS Acute Decompensated HF-CS
To cath lab To CCUNICU
| Cionsider cath lab
if anatomy unknown
Step 4 ¥
I RHC (identify CS phenotype)
l Eithar cath lab or bedside PA catheter

*: HF/Tx team contacted once invasive haemodynamic data obtained (i.e. PAC or mixed venous 02)
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