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AMI CS vs HF CS
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AMI CS vs HF CS- Outcomes
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AMI vs HF CS- Outcomes
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Shashank S. Sinha. Circulation: Heart Failure. Cardiogenic Shock From Heart Failure Versus Acute
Myocardial Infarction: Clinical Characteristics, Hospital Course, and 1-Year Outcomes, Volume: 15,
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New SCAI staging

CENTRAL ILLUSTRATION: Clinical Variables and Parameters to Define

Society for Cardiovascular

A
Shock Stage

Hemodynamically

ography and Interventions Stages

Hypoperfusion = I Failure to stabilize I Extremis /

Shock with initial therapy refractory shock

Hypotensive and I I

B

Hemodynamically

B

SCAI-CSWG l A

Shock Stage . Hypotensive or
3 iEmeEly n[a[mlcally hypoperfusing and hypoperfusing or Failure to stabilize Extremis /
untreated treated with initial therapy refractory shock
c Com Deterioration Deterioration
HYPOTENSION SB 60-90 mm Hg 60-90 mm Hg 60-90 mm Hg <60 mm Hg
MAP 50-65 mm Hg 50-65 mm Hg 50-65 mm Hg <50 mm Hg
OR AND AND G .
Laqate 5.5 mmol/L OR 2-5 mmol/L OR >5-10 mmol/L OR >10 mmol/L
HYPOPERFUSION AL} 200-500 U/L 200-500 U/L >500 U/L OR
pH <7.2
AND AND OR OR
TREATMENT INTENSITY: No Drugs No Drugs Total of 2-5 >3 Drugs OR
Vasaative Drugs No Devices No Devices Drugs or Devices >3 Devices
Inotropic Drugs
Acute Mechanical Circulatofy Support Devices - OR -
Intra-Aortic Bdlloon Pump
Impella (2.5, CR, 5.0, 5.5, or RP)
TandemHeart (}V or RV Support) 1Drug 1Drug
VA-ECMO OR OR )
1 Device 1 Device Out-of-hospital
: . : cardiac arrest
hypotension or hypotension or
hypoperfusion hypoperfusion
Kapur NK, et al. J Am Coll Carai 2;80(3):185-198.
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HF CS- Identification
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HF CS- Identification

Diagnosis and classifying cardiogenic shock:

The Forrester classification

Dry

Wet

Pulmonary cardiac wedge
pressure < 18

Pulmonary cardiac wedge
pressure > 18

Physical exam:

* Clear lungs, JVP
normal, Hypotensive,
cool extremities

Treatment:

*  Volume

Hospital mortality: 23%

Warm | Cardiac index > 2.2 Class | Class Il
Physical exam: Physical exam:
* Clear lungs, *  Pulmonary congestion,
Normotensive, warm elevated JVP,
extremities Normotensive, warm
Treatment: extremities
* Supportive Treatment:
Hospital mortality: 3% | * Diuresis
Hospital mortality: 9%
Cold | Cardiacindex < 2.2 Class Il Class IV

Physical exam:
*  Pulmonary congestion,
Hypotensive

Treatment:

* Intra-aortic balloon
pump

* Pressors

* Revascularization
Hospital mortality: 51%
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HF CS- Identification

Benefits of Invasive Hemodynamic Assessment

A Overall Physician Prediction B RAP Prediction

250+

: Atending  Fellow  Resident  Intem - Concordant
\ (58 nurveys) (90 surveys) (50 surveys] (38 surveys)
c D
PCWP Prediction Cl Prediction Il + ooy e

. =2 Category Error

Conclusions: Clinical assessment of patients with advanced heart failure presenting with ADHF has low
accuracy across all training levels, with exaggerated rates of misrecognition of the most high-risk patients.
{J Cardiac Fail 2020:26:128- 135)

Follow  Resident  Intern Attonding  Fellow  Residert  lntern
i

(568 surveys) (B0 surveys) (50 surveys) (38 surveys) {58 surveys) (90 surveys) (50 surveys) (38 surveys| Narang, etal. J Card Fail, 2020.
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PA catheter monitoring in cardiogenic shock

CENTRAL ILLUSTRATION: Frequency of Mortality Among PAC Use Overall Left-Sided bt 1 Pt 2 SO
and by SCAI Stage Congestion L-and R-sided
30 7 Congestion
PACUtlization | StudyDefiitin | PAC Utilzation Among Study Cohort
—
Presence of NONE of the following invasive |
hemodynamics: m QE:'
. Pulmonary Artery Systolic Pressure 18% I ;}
. Pulmonary Artery Diastolic Pressure E Q
. Pulmonary Capillary Wedge Pressure
. Pulmonary Artery Saturation E 2 0 “ . Pt 3
. Right Atrial Pressure
S
Incomplete Presence of 1-4 of the following invasive 40% & PI_UAD
Assessment hemodynamics: f
. Pulmonary Artery S:{stolir: Pressure g ﬁ dl l.II"-EﬁlS
. Pulmonary Artery Diastolic Pressure
& ARV T LT Association with Mortality Among Advanced Stage Patients o 1 0
. Pulmonary Artery Saturation . PRVAD
Overall SCAI Stage D SCAIl Stage E n
o (N=1279) (N =758) (N=212)
Complete Presence of ALL of the following invasive T
Assessment hemodynamics: 80 80 P
. Pulmonary Artery Systolic Pressure '
. Pulmonary Artery Diastolic Pressure 2 60 p < 0.001 60 nght-ﬁidud
. Pulmonary Capillary Wedge Pressure T_g —
. Pulmonary Artery Saturation 2 40 40 IH}W NORMAL Gmg estion
AND f Right Atrial P " 2 = 0 - ) ' ' ' ' '
presence of Rig rial Pressure
0 ° 0 5 10 15 20 25 30
Garan, A.R. et al. J Am Coll Cardiol HF. 2020;8(11):903-13.
CVP (mmHg)

Abhinav Saxena. Circulation. Value of Hemodynamic Monitoring in Patients With
Cardiogenic Shock Undergoing Mechanical Circulatory Support, Volume: 141,
Issue: 14, Pages: 1184-1197.
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HF CS- Identification and Outcomes

Mortality in Phenotypes

-~ CSWG-MI
60— 5?_‘3’*5:- — 52% 1 DRR (MI)
43%40% B CSWG-HF
28% 32%

21%

H 10%
T . T T

Non- Cardio- Cardio-
congested  renal metabolic

In-hospital Mortality (%)
2% Ecl
T 9

=]

Zweck E, Thayer KL, Helgestad OKL, Kanwar M, Ayouty M, Garan AR, Hernandez-Montfort J, Mahr C, Wencker D, Sinha
SS, Vorovich E, Abraham J, O'Neill W, Li S, Hickey GW, Josiassen J, Hassager C, Jensen LO, Holmvang L, Schmidt H,
Ravn HB, Mgller JE, Burkhoff D, Kapur NK. Phenotyping Cardiogenic Shock. J Am Heart Assoc. 2021
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AMI CS vs HF CS- Hemodynamics

Baseline Characteristics |Hospital Course

A Age 4 Temporary MCS
4 Diabetes 4 Major Bleeding
4 Vasopressors 4 Vascular Access
A Cardiac Arrest Complications

4 Durable MCS

+ LV Ejection Fraction (
4 Heart Transplant

¥ Cardiac Power Output

A Pulmonary Capillary
Wedge Pressure

J}P‘ulr'r‘nu}raar',r Artery
Pulsatility Index

Shashank S. Sinha. Circulation: Heart Failure. Cardiogenic Shock From Heart Failure Versus Acute
Myocardial Infarction: Clinical Characteristics, Hospital Course, and 1-Year Outcomes, Volume: 15,
Issue: 6, Pages: e009279, DOI: (10.1161/CIRCHEARTFAILURE.121.009279)
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Outcomes in HF CS- End Game

CENTRAL ILLUSTRATION: Etiology and Clinical Outcomes of Total HF-CS
Using the CSWG Registry
A Arrhythmi
rrhythmia
k
";: :T;;" Etiology of total HF-CS (N =1,720) (n=33) [?,t Eﬁr] Cause detail for de novo HF-CS (N = 349)
Valvular disease |
(=200~
M‘E’r‘:ﬁa;ﬁ]ﬁs u Idiopathic
2 = Myocarditis
Valvular disease
Idiopathic Arrhythmia
{n=279) Other
C
70% - _ 70%- £ 70% -
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= [T
T 10% 4 £ 10% - Z 0% -
£ i E 349
Total HF DeNovo  ACHF Total HF z Total HF
Hernandez-Montfort J, et al. J Am Coll Cardiol HF. 2023;11(2):176-187.
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HF CS- Management

« End-Game starts at the beginning of management!

CICU Management of Cardiogenic Shock

Serial Assessment Treatment Objectives
» Wean vasopressors/inotropes
* Lactate « Early escalation for refractory shock
» Fick + thermodilution CO/CI « Heart recovery

+ CPO and PAPi

and if MCS Refractory Shock*
« Serial echocardiograms
« Assess for hemolysis S (S

« Neurovascular assessments ” Yes ]

*Criteria for Refractory Shock i * * *
1
*CPO <0.6W - Bi-V CS LV-dominant CS RV-dominant CS
» Cl <2.2/min/m? PAPI >'1 o CPO <0.6W CPO <0.6W CPO <0.6W
« { Lactate A E e PAPi <1.0 PAPi >1.0 PAPi <1.0
PCWP <15 mm H RA >15 mm Hg RA <15mm Hg RA >15 mm Hg
9 PCWP >15mm Hg PCWP >15 mm Hg PCWP <15 mm Hg

Contraindications To MCS

- .

v

Multidisciplinary Shock Team Consultation

W —mmmmmmmcmmccmccscccsccsasa— e e ——

 Anoxic brain injury

« Irreversible end organ failure
« Prohibitive vascular access
*DNR

Assess Candidacy for Temporizing MCS

—

CPO = MAP x CO/451
PAPi = (sPAP-dPAP)/RA

Hypoxemia Hypoxemia Hypoxemia
v v v ;
e N v N e N
; ‘ ﬁv 1 ; ‘ Tehrani BN, Truesdell AG, Psotka MA, Rosner C, Singh R, Sinha SS, Damluji AA, Batchelor
skl ;‘vh{’.l":" A i ERle WB. A Standardized and Comprehensive Approach to the Management of Cardiogenic Shock.
smtornet| oo MU0 T LRAD Ovgmer | ReOR JACC Heart Fail. 2020 Nov;8(11):879-891.
recovery +/-LV Vent +/-LV Vent +/-LV Vent
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HF CS- Unknown

Resources

- Call your friendly

Initial Managemen

End-Game

t Options

Right ventricular support

neighborhood shock teams

Left ventricular support

Impella RP TandemHeart VA-ECMO IABP Impella TandemHeart
RA-PA (2.5, CP, 5.0,5.5) LA-FA
Flow max 4.0 I/min max 4.0 1/min max 7.0 |/min 0.5 I/min 2.5-5.5I/min max 4.0 I/min
Pump Speed 33000 rpm max 7500 rpm max 5000 rpm NA max 51,000 rpm max 75_00 pm
Mechanism Axial flow continuous Centrifugal flow Centrifugal flow Balloon Axial flow Centrifugal flow
pump continuous pump continuous pump inflation-deflation continuous pump continuous pump
(RA-to-PA) (RA-to-PA) (RA-to-AO) (AO) (LV-to-AO) (LA-to-AO)
Cannula Size 22 F venous 29 F venous 14-19 F arterial 7-8 F arterial 13-21F arterial 12-19 F arterial
17-21 F venous 21F venous
Insertion/Placement Femoral vein Internal jugular vein Femoral vein Femoral artery Femoral artery Femoral artery
Femoral artery Axillary artery Axillary artery Femoral vein
LV Unloading = & = + Htoddd ++
RV Unloading + + +4 - - -

Cardiac Power

tt

t

tt

ft

Afterload

¢

Iy

t

Coronary Perfusion

tt

?

Considerations

* RECOVER RIGHT:
73% survival-to-30
days in RVF post
LVAD, AMI or
cardiotomy

* May 2019 - FDA post-
approval study: 33%
survival-to-30 days

« I/ access may
facilitate early
ambulation

« Bi-V + oxygenation
support for CS
following:

- AMI, ADHF or cardiac
arrest

- Cardiotomy

- Myocarditis

- Allograft rejection

« Requires stable
cardiac rhythm and
native heart function

* May consider
in select cases of
post-AMI mechanical
complications

« June 2008 - FDA 510(k)
approval for HR-PCI

* April 2016: Expanded
Indication for CS

* Contraindicated with
mechanical aortic valve,
LV thrombus

« Requires transseptal
access

* Oxygenator may be
added to the circuit

UPMC Heart and Vascular Institute




HF CS Management- IABP revival?

| ACUTE DECOMPENSATED HEARTFALURE .
— rucousmser |ABP superior to Inotropes

Recommended if: Mandatory if:

R - (den Uil et. al, Eurointervention 2019)
§ TR CislevRa TR presie ;g\%ﬁnﬁ%ﬁmmdﬂ

- Refractory to oral guideline- - Diuresis <0.5 mU/kg/h
directed medical therapy I worsening - Sv0.<60%
- Cold, clammy skin

S |IABP responders:
e - High SVR
- Elevated mPAP

I
[ Consider IABP tvasoactivetherapy®
| x Noninvasive positive pressure ventilation |

v
: ' If 2 3 out of 8 at every 2-hour evaluations:
1 |- HR >100

- SAP <90

|- Sv02 <60%

| = Need for intubation

| - Insufficient lactate clearance
|- PCWP >18 or E/E" >14

RIS IABP non-responders:
- Ischemic cardiomyopathy
- PAPi <2

Stabilization
. roanoslcostidtion | | stategies wid ambuston Nuccia Morici, Claudia Marini, Alice Sacco, Guido Tavazzi, Francesco Saia, Matteo Palazzini,

""""""""" RS Fabrizio Oliva, Gaetano Maria De Ferrari, Paolo C Colombo, Navin K. Kapur, Arthur Reshad
s T Garan, Federico Pappalardo.
prIGRIY atterpt Intra-aortic Balloon Pump for Acute-on-Chronic Heart Failure Complicated by Cardiogenic Shock,
Journal of Cardiac Failure, Volume 28, Issue 7, 2022. Pages 1202-1216.
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Maximum inotropic score 20 Palliative care
PAC strongly recommended




HF CS- Management

CENTRAL ILLUSTRATION: Device-Tailoring Algorithm for Temporary Me-
chanical Circulatory Support

STEP 1: Determine Predominance nTtard,iqudmnnam Failure

. LEGEND

- Met  Not Met
Patient- I RV Failure LV Failure BiV Failure Pulm. + LV/BiV I Pulm. + RV I VV-ECMO %
Tailored 2 '
TMCS " '
pBiVAD or : VA-ECMO or : g \j
I PRVAD pLVAD e VA-ECMO DRVAD + 0%y, :
1
n

STEP 2: Determine if Recovering or Deteriorating cardibﬁuhmnafy Failure

v '
Worsening Cardiac Failure — Return to Patient-Tailored TMCS @mmmmmmamaaaa %

Escalation or
De-Escalation

I —

i
of TMCS ] :
AJ :
.
Improving Cardiac Failure — Move to TMCS Wean Algorithm 1
i : { ‘ !
— 1 | — —— - | 1 = . "
| STEP 3: Determine if Clinical and He’madynami‘c + Echocardiographic Stability Met o s 3
' .
TMCS Wean Algorithm \ Y ] ]
) IABP Impella LV VA-ECMO # LV vent Failed: Device-Dependent
. ;  Maintain or Escalate
Reduce Device Support | 2 Level of TMCS ;
(bedside assessment prior to  Reduce pump  Place in standby Reduce pump speed to Reduce VA-ECMO * Address Reversible
longer wean trial duration) speed mode lower P-level (e.g., P2) pump speed Factors )
B ] B B * Consider Orthotopic
Device Wean Trial(s) 1 ] | Heart Transplant or :
(ultimately to lowest level of Maintain lower ~ Ratioweanto  Maintain lower pump Maintain Lower VA- Durable MCS Evaluation

device support) pump speed 1:2 or1 3 speed (e. g P4orP2)  ECMO flow 1.5-2 L/min or Palliation

Explant Explant Explant Explant VA-ECMO with consideration to use a
pRVAD IABP Impella LV Ventricular-Specific Unloading Device if needed

Randhawa, V.K. et al. J Am Coll Cardiol HF. 2021;9(9):664-73.
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AMI CS vs HF CS
- Different entities

HF CS
- Higher baseline wedge
- Hemodynamic profiling
- End-game

- Shock Team Discussion

- Management

- Unload and Perfuse
- MAP/CPO/Lactate clearance
- Escalation/Weaning

h UPMC Heart and Vascular Institute
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