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Outcomes and cardiogenic shock — not much better...
Mostly AMI clinical trials

— REMATCH, Nejm 2001
« Refractory cardiogenic shock on meds: 75% 1 year
— SHOCK, Nejm 1999
* AMl/cardiogenic shock and emergent CABG: 51%
30d
— SHOCK 2, Nejm 2013
« AMI, Cardiogenic shock, emergent PCI w/ IABP:

41% 30d H008 2010 3011 2042 2011 2004 095 016
— IMPRESS. JACC 2016 National Cardiovascuscular Registry,
SN ) Circulation 2015
» AMl/cardiogenic shock, PCI with Impella v IABP: Neziam

50% 30d

CULPRIT SHOCK, Nejm 2017

+ AMI Cardiogenic shock, emergent PCI with optimal

MCS: 43% 30 days

— NATIONAL SHOCK INITIATIVE (Global Study) 2019
STEMI, Emergent PClI, early Impella LVAD and
PA cath guidance. 70%. However, if Lactic >
4 or > 2 inotropes : Survival is 30%
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Predictors of Shock Mortality
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Disclosures

RESEARCH AND SPEAKERS BUREAU

- Johnson and Johnson
+ United Therapeutics
- Bayer

Heart Failure is not a simple hemodynamic problem
MECHANISTIC DRIVERS OF SHOCK PHENOTYPES.
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Mehra et al.. The Journal of Heart and Lung Transplantation, Vol 37, No 11, November 2018
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Subclinical Shock Clinical Shock Multi Organ Failure Vasoplegia Circulatory Arrest
- LowBP + LowBP « LowBP + Escalating pressures  + Mottled skin
* Tachycardia « Tachycardia « Lactic Acidosis + Worsening multi organ  + Cyanosis
* NYHA Class llIB « Inotropes + > 1 Inotropes. dysfunction * No response to BiV
* More diuretics + Renal/Hepatic + Worsening Lactic acid support or ECMO
* Intolerance to GDMT dysfunction « No response to MCSD

20% MORTALITY 100%




Shock Initiative

I
A Hub and Spoke Vision for cardiogenic shock:
Comprehensive resuscitation Center

EARLY IDENTIFICATION HF PREVENTION
Transitional
clinic

Coronary revascularization
completed

Lactic acid > 4

>1 Inotropes

U.O <30cc for 2hrs
Impella support > 6hrs Heart failure Icu

Vfib arrest Cath (Local
Post cardiotomy shock 1ab/CVOR MCSD/TX Hospital)

SHOCK

Advanced

? PA catheter
? Aline

? Neuro status
? Candidate for advanced therapies

TRANSFER TO THE HUB

Programs unofficially brought it together:
At Methodist Hospital

-+ San Antonio Heart Failure—
Initiative

CT Surgeons

. HF physicians

. Mgthodlst Advanced Heart Cardiologists
Failure Program (MCSD, Critical Care team
) . EMS

- Methodist ECMO Program [~ « |nterventional

- San Antonio Interventional cardiologists
Cardiologist Form Dedicated CVICU (cath

lab, ECMO specialist/Perfusionist,

- STRAC RT, CVICU nurses)
- Structural Heart Program Administrators

Shock team Activation

Undifferentiated
shock

— - - Critical Care/ER
Criteria for Cardiogenic | ¢ Physician/EMS
shock?

Shock team
Management of Sepsis, Yes activation
Hypovolemia, etc.,

Cath lab In the setting of AMI
activation /

1) Medical therapy: Inotropes,

intensive care, invasive Cath Lab Activation
monitoring - Aline, PA cath

Revascularization
PA Catheter

CT Surgery OR
3 A“W‘”f; cal Activation
" cute Surgical
Continued Shock support Heart Transplant team
4) Durable LVAD or OHTx activation

¥ -]
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Cardiogenic Shock Medical and Surgical Support Options
PERCUTANEOUS
e — [
Acute MCS Devices are Not VADs
Durable MCS Acute MCS
Primary Objectives Outpatient Discharge Inpatient Stabilization
Clinical Scenarios Stable but sick Sick and unstable
Technical Implant Features Cardiotomy Vascular Puncture
Post-Procedural Management Surgical Medical
Outcomes/Metrics of success OHTx or Dt-VAD Recovery, Durable MCS, OHTx
Withdrawal of Care Failure Success in select cases
Extracorporeal Heartmate Il Heart ware Heartmate Heart
Centrimag m Transplant

Elements of Shock Team

Element On call Physician Responsibilities Necessary
representative Components

1. Intensive Care Unit ~ Coordinating physician ~ +  Diagnosis « 24 hr onsite physician
(intensivist or «  Triage 24 hr nursing support for
cardiologist) « Activation of additional team vasopressor and inotrope

members infusion, PA catheters and
Medical management hemodynamic support
Invasive hemodynamic monitoring devices.

Maintenance of hemodynamic

support devices

2. Cardiac i st + ization for AMI + On call nurse and
catheterization Advanced Heart Failure  +  Percutaneous hemodynamic support technician team
laboratory cardiologist device placement « 24 cathlab availability

3.C c + ECMO placement + Oncall OR staff
surgery + Temporory VAD placement + On call perfusionist team
+ Heart transplantation « 24 hr operating room
availability
4. Advanced heart Advanced heart failure  +  Coordinate medical evaluationand  +  Participation in united
failure cardiologist listing for heart transplantation and network for organ sharing
durable VAD (UNOS)

Identify treatment options for patients = Mature VAD program
with decompensated CHF
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METHODIST SAN ANTONIO ADVANCED HF PROGRAM
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2012 2013 2014 2015 2016 2017 2018 2019 2020
aTransplant 23 15 24 23 22 19 A7 32 2
aVAD 24 15 15 14 16 19 31 31 6
almpella 7 6 4 2 4 9 2 3 o0
MECMO 5 6 7 "7 2 77 48 23
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Shock Initiative

LVAD/TRANSPLANT OUTCOMES: 1 year survival Methodist ECMO Survival: ELSO Registry

60% 53% 56.08%
120% 50% %
oo 05 5% 100.0% 06.9% 40%

85.7% 30%

20%

80%
o,
78.3% 7500 80.6% 10%
60% ?
63.2% National ELSO Registry(10 yr Data) Methodist (10 yr Data) Methodist 2019
40% Quality Outcomes

. Mean Total Units .
20% 1. Leg Ischemia—0.9%

RBC 70 2. Device change : 1.9%

0% 2ot o016 2017 018 2010 HHE = 3. ECMO Average Length of Stay : 7
PLT 2.0 days
-e=\VAD =e-Transplant CRYO 5.0
13 14
[
ECMO OUTCOMES Axillary Impella 5.0 as a bridge Strategy

5 Durable LVAD
\ 1 Heart Transplant
5 Weaned offwih
medical management
e [~ Z 1 thom o1
Durable LVAD

VAECMO to LV Vent and
VA ECMO VV ECMO Wean : From IABP/Impella
CP and or Vfib/VTach
Progressive decline on

Survived
to Home

~

19 Patients

ECMO

+
IMPELLA
5.0

B0% 70% 66.7%

11 Durable LVAD
6 Heart Transplant

3 Weaned offwih medical
‘management

T on of them on
Durable LVAD

71.4% Impella 5.0
/0% Post Cardiotomy Shock
618% 60% 55.8% 56.1%

0% 57.1%

50%  45.5%
E0% 0 .

4.4% 40% 22 Patients
0% 29.4%
4%
N 30.0% 30% Progressive decine 91%

0% on Inotropes Survived

20% Decline on IABP to Home
Po% VT/Vfib with Shock

Post Cardiotomy
0% 10% Shock
9%
0% Expired

0%
" 2015 2016 2017 2018 2019 2015 2016 2017 2018 2019
= Survival to DC = Survival to DC
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CASE REVIEW

H.Y. 17 yr old female with no medical history. Awoke at 05:00
clutching chest, collapsed, and stopped breathing, witnessed by
her mother. The mother initiated 911 at neighbors house, then
began CPR at three min post arrest.

= Amio given 4 times with 4 separate
- Initial Arrest 05:00 defibrillations
- Min 3 - CPR initiated

+ Min 9 — EMT at bedside Pre-Labs
- Min 13  First defibrillation PH Al
+ Min 13 — LUCAS applied PaCO2 70.8
« Intermittent ROSC HCO3 22
+ Min 50 — Arrival at Methodist Sa02 91
+ Min 53 - Cath lab arrival Sp0O2 93
+ Min 63 — Art and Vein access (On LUCAS) Fio2 100
- Min 72 —initiation of VA ECMO Lactate 88
n BP Lucus
Hemoglobin 16
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Shock Initiative

ECHODAY: 0
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ECHO DAY : 2
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Cardiogenic Shock

- Early identification

- Risk stratification

- Optimization of Meds

+ Multidisciplinary Team approach

- Screening for advanced therapies
- Palliation
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HOSPITAL COURSE
VAECMO ECPR Impant 9/27 0615 Explant 9/29 1349 Discharge 10/5 1718
Pre-Labs 6 Hr Post-Labs 24 Hr Post-Labs
pH 74 pH 7.52 pH 7.47
Paco2 708 Pac02 266 Pac02 33
HCO3 22 HCO3 215 HCO3 29
5202 91 sa02 1275 sa02 1548
$p02 93 Sp02 98.9 Sp02 9.1
svoz svo2 49 svo2 87
Fio2 100 Fi02 40 Fi02 40
Lactate 88 Lactate 3 Lactate 13
B8P Lucus 8P 84170 8P 13177
mAP MAP 75 MAP 95
WBC WBC 175 WBC 17.4
Creatinine Creatinine 074 Creatinine 072
Hemaglobin 16 Hemaglobin 12 Hemaglobin 10
EF <20%
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e
CARDIAC MRI DAY : 5
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