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Short term mechanical circulatory support

I do not have any potencial conflict of interst to declare
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THE PROBLEM OF CS

* Acute coronary syndrom represent first cause of CS

> = 50% of all identificable causes

* LV predominant fenotipe
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Hochman, J.S., et al. J Am Coll Cardiol, 2000. 36(3 Suppl A): p. 1063-70.
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THE PROBLEM OF CS

* Rapid reperfusion strategies
» Reduced complications and mortality <10%

Figura 8, Mortalidad cardiovascular (1 afio). REGALIAM 2015-2019.
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THE PROBLEM OF CS

* Very high mortality * Minimal improvement over time
* Overall >50%
* Inadvances cases >70%
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To start with... Nightmare case

Female, 43 y.0 no CV risk factors

Cardiac History

« 2014: Apical STEMI: Spontaneous Coronary Artery Dissection
(medical treatment). TTE: Preserved LVEF
« Treatment: Bisoprolol 2.5mg, AAS 100mg.

« Chest pain with irradiation to left arm for the last 2h. | = =
+ ECG: ST elevation in V3-V4 R [P B 57 B A U=t B AT AR AV S A
* TpUs I: 4441 ng/L = L

« TTE: Preserved LVEF, akinesia in LAD territory. ESEsEEEaE SEETES

‘L A Coruiia
A CORUNA HF 27-28 SEPTEMBER 2024 #ACORUNAHF2024 C% Eggtrlte m;lure




Cardiac Caﬂtheterization
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Cardiac Cathterization

5

tne &

Spontaneous
coronary dissection

+

TIMI 11l culprit vessel
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Cardiac Catheterization

Cardiac Arrest due to VF
DEF x5 and CPR 10 min

ROSC with ST elevation (anterior leads)

Mechanical Ventilation

Lactate 7Zmmol/L

BP 80/55mmHg (NEP 0.2 mcg/kg/min) Severely decreased LVEF (25%)
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Cardiac Catheterization (LM-LAD)

Coronary
dissection progression

+

LM hematoma
TIMI |l flow




Heart Team Evaluation

CARDIAC AMI Cardiogenic

Shock

EF <35% BP 80/55 mmHg
High risk anatomy 120 BPM
i B

Vasoactive drugs
Right patient Right tMCS

s
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Short CPR
Mechanical ventilation




Objetives of tMCS

* To improve hemodynamic
stability before and during PCI

* To ,buy time” for recovery
of stunned myocardium
after PCI

* To bridge to LVAD/Tx if no
myocardial recovery
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Guidelines CS and tMCS

ESC GUIDELINES
ESC European Journal of Heart Failure (2022) 24, 4-131

European Society doi:10.1002/¢jhf.2333
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Recommendations for the use of short-term mechanical circulatory
support in patients with cardiogenic shock

a
Recommendations Class Level

Short-term MCS Ehould be considered]in patients with cardiogenic shock as a lla C
BTR, BTD, BTB. Further indications include treatment of the cause of
cardiogenic shock or long-term MCS or transplantation.

A CGKUNA HF 27-28 SEPTEMBER 2024

Inotropic agents may be considered in patients
with SBP <90 mmHg and evidence of hypoperfu-
sion who do not respond to standard treatment,
including fluid challenge, to improve peripheral
perfusion and maintain end-organ function.’®®
Inotropic agents are not recommended rou-
tinely, due to safety concerns, unless the patient
has symptomatic hypotension and evidence of
388,468,479

hypoperfusion.

A vasopressor, preferably norepinephrine, may
be considered in patients with cardiogenic shock
to increase blood pressure and vital organ

. 4B6—488
perfusion.
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Daily practice tMCS

* Low MCS use: Only 10-15% of the CS

IABP treated
(N = 42 636; 10%)
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ESC Heart Fail. 2021 Apr;8(2):1295-1303.

* Remarcable change after the IABP llI-shock trial in AMI-

CS patients
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MCS preHTXx bridge

HTx code 0 change

* Also in preTx patients:

12 m Surgical continuous flow BIVAD/RVAD
. I . m Surgical pulsatile flow VAD
. . ECMO
ASIS_TC reg|5t ry 100 . B m Surgical continuous flow LVAD
. I m Percutaneous VAD
Spanish = a AgP
80

Emergency HTX

60

-
-
I|I||||||I[ .

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year of emergency heart transplant listing

Number of patients

J Heart Lung Transplant. 2023 Apr;42(4):488-502.
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Types of percutaneous tMCS

| Disadvantage |

_“Not bad” ]

| Advantage | 25 ECLS
IABP Impella 3.5 (ECMO)
VA-ECMO IABP Impella -
(2'5‘ CP, 5'0’ 5'5] I Maximum implant days
< Flow P max7oumin | ( osymin )| (_25-55/min_ |
L — Weeks I 7 days Weeks I
Pump Speed max 5000 rpm NA max 51,000 rpm
Mechanism Centrifugal flow Balloon Axial flow
continuous pump inflation-deflation continuous pump
(RA-to-AO) (AQ) (LV-to-AQ)
Cannula Size 14-19 F arterial | 7-8Farterial || ( 13-21Farterial | L ‘
17-21 F venous

K LV Unloading
RV Unloading

LV effect

Insertion/Placement Femoral vein Femoral artery Femoral artery
Femoral artery Axillary artery Axillary artery
- ] + | dtodd+ |
. 2o - -
Cardiac Power A' t t t
Afterload [ u ]

Coronary Perfusion

[ t¢
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Eur J Heart Fail. 2018 Jan;20(1):178-186

Respiratory
support
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IABP in CS

IABP — Arterial Pressure Curves

Improvement of coronary perfusidg
Reduction afterload
Myocardial O,-consumption

Diastolic Augmentation

Non-assisted Assisted
Systole Systole
i 4

Balloon-
| inflation

Non-assisted
Aortic Pressure |

Assisted ed Aortic Pressure

tThe NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 OCTORER 4, 2012 VOL. 367 NO.14

Intraaortic Balloon Support for Myocardial Infarction
with Cardiogenic Shock

) M
an

790 patients with AMI and cardiogenic shock screened

600 randomized

Allocation
301 randomized to IABP
- 288 received IABP
« 13 did not receive IABP
- 10 died before IABP insertion

- 3 protocol violation
(2 not suitable for revascularization, 1 serious kinking)

Revascularization

301 intended early revascularization

» 287 primary PCI

» 3 primary CABG

» 11 no revascularization
- 3 not suitable for revascularization
- 4 coronary artery disease with no identifiable culprit lesion
- 4 no coronary artery disease

Thiele, H., et al. N Engl J Med, 2012. 367(14): p. 1287-96.
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190 excluded because of exclusion criteria
- 60 no informed consent

- 47 resuscitation >30 minutes

- 19 shock duration >12 hours

- 18 severe peripheral artery disease

- 14 participation in another trial

- 13 no intrinsic heart activity

- 9 mechanical complication

- 3 shock of other cause

- 3 comorbidity with life expectancy <6 months
- 2 severe cerebral deficit

-2 age >90 years
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IABP in CS no clinical benefict

50 P=0.92 by log-rank test
Control
40
|ABP
& 304
=
™
E 20
S _
10
0 T T T I I l
0 5 10 15 20 25 30

Days since Randomization

The use of

in patients with CS complicating AMI
for whom an early revascularization strategy was

planned.
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Results
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IABP in CS low complication rate

Relative Risk
IABP Control with IABP
Outcome (N=300) (N=298) P Value (95% ClI)
number (percent)

Primary end point: all-cause mortality at 30 days 119 (39.7) 123 (41.3) 0.69 0.96 (0.79-1.17)
Reinfarction in hospital 9 (3.0) 4(1.3) 0.16 2.24 (0.70-7.18)
Stent thrombosis in hospital 4 (1.3) 3(1.0) 0.71 1.32 (0.30-5.87)
Stroke in hospital 2 (0.7) 5(1.7) 0.28 0.40 (0.08-2.03)

Ischemic 2 (0.7) 4 (1.3) 0.45 0.49 (0.09-2.71)

Hemorrhagic 0 1(0.3) 0.50 —
Peripheral ischemic complications requiring intervention 13 (4.3) 10 (3.4) 0.53 1.29 (0.58-2.90)

in hospital

Bleeding in hospital*

Life-threatening or severe 10 (3.3) 13 (4.4) 0.51 0.76 (0.34-1.72)

Moderate 52 (17.3) 49 (16.4) 0.77 1.05 (0.74-1.50)
Sepsis in hospital 47 (15.7) 61 (20.5) 0.77 (0.54-1.08)
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IABP In the Guidelines

ESC Guidelines AMI routine use |IABP e

20 1 2 M 20 19 2021 ESC Guidelines for the diagnosis and

treatment of acute and chronic heart failure
Class Il

‘ ~; Holger Thiele
-

Mechanical complications, as a bridge to more
advanced supports This is where IABP console may have its

place if you follow evidence @

Refractory shock not due to myocardial infarction

|

No based in any RCTs

- r_]_ A Coruna
A CORUNA HF 27-28 SEPTEMBER 2024 #ACORUNAHF2024 Cﬂ Hear Falure
L I y



Blender
Air -5 =
0, —> ==

svC Oxygenator

ECMO VA

VA-ECMO

max 7.0 I/min

max 5000 rpm

Centrifugal flow
continuous pump
(RA-to-AO)

14-19 F arterial
17-21 F venous

Femoral vein
Femoral artery
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ECMO VA in CS ECLS SHOCH trial

The NEW ENGLAND JOURNAL of MEDICINE

| 420 pts in 44 centers in 3 years: nearly 3 patient per year/center | “

ORIGINAL ARTICLE ”

Assessed for eligibility (n=877)

Extracorporeal Life Support
in Infarct-Related Cardiogenic Shock

H. Thiele, U. Zeymer, I. Akin, M. Behnes, T. Rassaf, A.A. Mahabadi, R. Lehmann,
|. Eitel, T. Graf, T. Seidler, A. Schuster, C. Skurk, D. Duerschmied,

[ Enrollment ] Excluded (n=457)
KNOtmeeﬁng indusion criteria (n=457) P. Clemmensen, M. Hennersdorf, S. Fichtlscherer, I. Voigt, M. Seyfarth, S. John,
S. Ewen, A. Linke, E. Tigges, P. Nordbeck, L. Bruch, C. Jung, J. Franz, P. Lauten,

' \___/ T. Goslar, H.-J. Feistritzer, ). P8ss, E. Kirchhof, T. Ouarrak, S. Schneider, S. Desch,
and A. Freund, for the ECLS-SHOCK Investigators*

Randomize(n= 420)

v

50% excluded

Inclusion Criteria Exclusion Criteria
Allocation (* Cardiogenic shocft complicating AMI (STEMI or )| *Resuscitation >45 minutes
NSTEMI) plus obligatory:  SCAI C-D-E “Mechanical cause of cardiogenic shock

\__ 1. Planned revascularization ~Onset of shock >12 h

2. SBP <90 mmHg >30 min or catecholamines
required to maintain SBP >90 mmHg impossibility to insert ECLS cannulae
3. Signs of impaired organ perfusion with at +Age <18 years or >80 years

least one of the following criteria:

5 *Shock of other cause (bradycardia, sepsis,
7 Altered mental status

hypovolemia, etc.)

» Cold, clammy skin and extremities *Other severe concomitant disease with limited
»_Oliguria with urine output <30 mi/h life expectancy <6 months
4. Arterial lactate >3 mmol/| *Pregnancy
*Informed consent *Participation in another trial

N Engl J Med. 2023 Oct 5;389(14):1286-1297
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ECMO VA in CS ECLS SHOCH trial

Results

—>

Baseline Characteristics m
ECLS (n=209) Control (n=208) il
Age (years); median (IQR) 62 (56 - 69) 63 (57 -71)
Male sex; n/total (%) 170/209 (81.3) 169/208 (81.3)
Mean blood pressure (mmHg); median (IQR) 71 (61 - 87) 72 (60 - 88)
STEMI*; n/total (%)
* 46.8 % vs 48.5%. LAD as IRA 135/20466.2) 141/207 (68.1)

|_: >l Resuscitation before randomization; n/total (%) 162/209(77.5)> 162/208 (77.9)
Laboratory values on admission T

=
=

N Engl J Med. 2023 Oct 5;389(14):1286-1297

pH; median (IQR) 2(7.1-7.3) 7.2(7.1-7.3)
Lactate (mmol/L); median (IQR) Cé@

SCAI Shock classification; n/total (%)

C
D
E

.5-9.6) 6.9 (4.6 —10.0)

104/209 (49.8) 111/208 (53.4)
38/209 18/208 (8.7)
57/zo€g§ﬁ> 79/208 (38.0)

Median time until return of spontaneous circulation 20 minutes in both groups

A CORUNA HF 27-28 SEPTEMBER 2024
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ECMO VA in CS ECLS SHOCH trial

Reul " Primary Endpoint — 30-Day All-Cause Mortality “

N Engl J Med. 2023 Oct 5;389(14):1286-1297
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100

21 Relative risk: 0.98 (95% Cl 0.80-1.19), p=0.81

Patients Who Died from Any Cause
(%)
8

40 -

30 -

20 -

10

0 — ECLS ——Control
0 5 10 . 15 .. 2 25 30
Days since randomization

No. at Risk
ECLS 209 161 136 119 109 107 105
Control 208 146 120 109 105 104 100

49.0%
47.8%

ECLS-SHOCK

#ACORUNAHF2024

r_]_ A Coruiia

Heart Failure
Academy



ECMO VA in CS ECLS SHOCH trial

N Engl J Med. 2023 Oct 5;389(14):1286-1297
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30%

25%

20%

15%

10%

5%

0%

Safety
RR 2.44
(95% CI 1.50-3.95)
23.4%
X3
RR 1.33 9.6%
(95% C1 0.47-3.76) e
38% 29%
Stroke Moderate/severe bleeding
(BARC 3-5)

mECLS

m Control

RR 2.86
(95% CI 1.31-6.25)

11.0%

x3

3.8%

Peripheral ischemic
vascular complication
requiring surgical or
interventional therapy
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Microaxial Flow Pump in CS

Impella
2.5,CP,5.0,5.5 ’ :
( ’ [ » } ) / /
Flow 2.5-5.51/min
Pump Speed max 51,000 rpm
Mechanism Axial flow
continuous pump
(Lv-to-AO) Impella CP° with SmartAssist’ Impella 5.5° with SmartAssist’ Impella RP® with SmartAssist’
Percutaneous insertion, increased flow and repositioning Designed for surgeons; delivers full forward flow The first D‘_""‘(}J?’FCO.JS: irﬁlf‘ “CJ";‘JV»P
Canl'll.lla Size 13-21F al'ter'lal withoutimaging from the ventricle designed for right heart support
Insertion/Placement Femoral artery
Axillary artery =
LV Unloading +todd4 @
RV Unloading - B
Cardiac Power t ? JE -
Automated Impella Controller™
Afterload l ‘ The primary user control interface for the
Impella Platform
Coronary Perfusion 1

- a! A Coruna
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NCSI early tMCS registry

Journal of the American Heart Association

Volume 12, Issue 23, 5 December 2023 o
it 130 0r9/10. 16 1AJAHA, 120031401

ORIGINAL RESEARCH

Early Utilization of Mechanical Circulatory
Support in Acute Myocardial Infarction
Complicated by Cardiogenic Shock: The
National Cardiogenic Shock Initiative

NATIONAL CSI: CLINICAL SITES & ENROLLMENT

&
°
o L0
]
° o %
P ° o o
o ° o 2 >200 patients enrolled nationally
Cwo 8 _©.0° <@ o ’370 total patients screened
© % o, © (with AMI + cardiogenic shock)
°
> & 26 42
° . .
g
have been launched in National CSI*

3 Academic Community

68 active sites from coast-to-coast HOSPITALS

J Am Heart Assoc. 2023 Dec 5;12(23):e031401.
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National Cz
Shock Initiative

TREATMENT ALGORITHM FOR PATIENTS WHO PRESENT WITH AMI-CS

Cardiogenic Shock

Defined by the presence of at least 2 f the follawing:

Acute Myocardial Infarction (AMI)
STEMI or NSTEMI

*  Ischemic Symptoms
YOOI+ ECG +/- biomarker evidence of ischemia

Hypotension with SBP <90 or need for inatropes to
maintain SBP 590

*  Evidence of end organ hypoperfusion (elevated lactate
level, cool extremities, oliguria)

*  Cardiac Index <2.2 L/min/m?, or CPO <0.6 W

ACTIVATE CATH LAB I BEST PRACTICES:

VASCULAR ACCESS * MCS Pre-PCI

Obtain femoral arterial access (via direct visualization with use

Early tMCS

of ultrasound, flucroscopy & micropuncture) . Door to Support (90 min utes

Obtain venous access (femoral or internal jugular)

CONFIRMATION OF CLINICAL DIAGNOSIS * Establish TIMI Il Flow

Clear AMICS diagnosis = Place MCS . R H C Utl |‘Izati0 n

Door-to-support time | 78 [41-237] | 80 70 0.60
in STEMI, min* [41-238] | [43-226]
Stage C/D | Stage E
Characteristics All (N=406) | (N=295) (N=111) P value

Unclear AMICS diagnosis = Perform RHC/Echo as needed
* Wean Inotropes

MECHANICAL CIRCULATORY SUPPORT * Maintain CPO >0.6W

Once AMICS diagnosis confirmed, place MCS -

PCI Goal 280%

Perform culprit PCl with the goal of establishing TIMI Il flow,
careful sele&ive MV-PCl can be considered. Avoid CTO PCI

Impella insertion

Pre-PCl

70% (285) | 69% (201)

76% (84) |0.38

Survival to Hospital Discharge

Intraprocedural

9% (35) 9% (27)

8% (7)

Post-PClI

21% (84) 22% (65)

17% (19)

CPO (cardiac Power Output)
MAP x CO sPAP - dPAP
451 RA

PAPI (Pulmonary Artery Pulsatility Index)

s =

WEANING OF INOTROPES / ESCALATION OF SUPPORT
For patients requiring 22 inotropes, operators should wean inotropes in the Cath Lab and reassess
hemodynamics to determine if patient would benefit from early MCS escalation.
If CPO remains <0.6 (requiring inotropes), operators should consider escalation of MCS in the Cath Lab
{estimated survival <50%):
+ If PAPlis £0.9 & RA pressure >12, consider escalation of right-sided MCS
+ If PAPI >0.9, escalate left-sided MCS

If CPO is >0.6 without inotropes (or low-moderate doses of a single inotrope), the patient should be transferred

to the ICU (estimated survival >70%)

VASCULAR ASSESSMENT

Prior to transfer from the Cath Lab, a detailed vascular exam should be performed including femoral angiogram,

physical examination, and Doppler assessment of the affected limb.
If indicated, external bypass should be performed.

#ACORUNAHF2024
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NCSI early tMCS registry

Journal of the American Heart Association

Volume 12, Issue 23, 5 December 2023 g
hitps:/fdoi rgi10.1161/JAHA. 123.031401 Aaseciation

ORIGINAL RESEARCH

Early Utilization of Mechanical Circulatory
Support in Acute Myocardial Infarction
Complicated by Cardiogenic Shock: The
National Cardiogenic Shock Initiative

NATIONAL
CARDIOGENIC Historical Advancements in the Treatment of
100 Cardiogenic Shock
A 90
80% 80
- 10
w 7
60% g -~ .
[ - B e I < |
s = 40 et
3 0 3 3
E 40% o\' 20
g 10
< 0
20%
1973 1997 2016 2019
Kritmane et al. Lee et al. Hochman etal. Dagmar et al NCSI
Collaborators
0%
Historical control Post-
Ouweneel et al. 2017*
J Am Heart Assoc. 2023 Dec 5;12(23):e031401.
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Danger SHOCK Trial

Study Design

The NEW ENGLAND JOURNAL of MEDICINE 1

ORIGINAL ARTICLE

Microaxial Flow Pump or Standard Care

in Infarct-Related Cardiogenic Shock Impella CP

N=179

Primary Endpoint: Death from any cause at 180
days
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Danger SHOCK Trial

Patients characteristics — N=355

Inclusion

Lactate >2.5 mmol/L

i e

STEMI

LVEF < 45%

Hypotension and
hypoperfusion

Randomization when
shock was diagnosed

N EnglJ Med 2024;390:1382-1393
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Exclusion

%

Comatose OHCA

D

RV failure

Mechanical
complication

o]
Median 67 years
79% male

Median 4 hrs from onset of STEMI
symptoms to randomization
84% randomized in cath lab

=0

Apply 20% all CS

-a5

L

Median lactate 4.5 mmol/L & %:
‘\ Median LVEF 25%

72% LAD or LM culprit
72% Multi vessel disease

55% SCAl class C

SCAI 45% SCAl class D or E

Median systolic BP
82 mmHg



Danger SHOCK Trial

Primary Outcome Measures Time Frame

All-cause mortality

Primary Endpoint - 6-Month Mortality

180 days

Hazdgrd Ratio, 0.74 (95% C10.55-099), P =0.04

Patients Who Died from Any Cause (%)

T T T T T
0 30 6 o 120 150

Days since Randomization

- Standard — mMAFP
No. at Risk
Standard 176 94 89 82 81 77
mAFP 179 108 99 29 97 a7

N EnglJ Med 2024;390:1382-1393
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DanGer Shock

e N Y

Absolute 12.7% reduction

P=0.04 in mortality-NNT 8

The NEW ENGLAND JOURNAL of MEDICINE

|| RESEARCH SUMMARY ”

Microaxial Flow Pump or Standard Care
in Infarct-Related Cardiogenic Shock

Meller JE et al. DOI: 10.1056/NEJMoa2312572

Conclusion

* The routine use of a mAFP on top of standard
care reduced death from any cause in patients
with STEMI and cardiogenic shock.

58.5% A11.9% (CEE— Very high mortality in

45.8% 54.9%

72
97

control group from 30d-6M



The NEW ENGLAND JOURMNAL of MEDICINE

-
|| RESEARCH SUMMARY ”
D a n g e r S H o C K T rl a I Microaxial Flow Pump or Standard Care

in Infarct-Related Cardiogenic Shock

Meller JE et al. DOI: 10.1056/NEJMoa2312572

Adverse events

X2

0
/0 218
119
56
B
==

MODERATE OR SEVERE LIMB ISCHEMIA dw
BLEEDING THERAPY

N Engl J Med 2024;390:1382-1393 SMAFP ® Standard care
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3, 45
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The NEW ENGLAND JOURMNAL of MEDICINE

-
|| RESEARCH SUMMARY ”
D a n g e r S H o C K T rl a I Microaxial Flow Pump or Standard Care

in Infarct-Related Cardiogenic Shock

Meller JE et al. DOI: 10.1056/NEJMoa2312572

Conclusion

e The roXne use of a mAFP on top of standard
care reduced death from any cause in patients
with STEMI and cardiogenic shock.

NSTEMI =25% ~ 20-30% AMI BiV / VD STEMI SHOCK = 50%

n ) ) P CARDIOGENIC SHOCK

Age, y; mean (SD) 65.8 (13.2) | 69.6 (12.5) | <0.001

Sex: female (%) 12631/47 | 1263/4090 | <0.001

752 (26.5) (30.9) Euv 100
Resuscitation prior 1569/47 1223/4059 | <0.001
admission (%) 549 (3.3) (30.1)

Delay, min (symptoms | 230 (115- 165 (84— | <0.001

on admission); 660) 483)

median (IQR) . 0

Vital signs at admission, mean (SD) O H CA I n CS = 5 /0
Systalic blood 138.4 111.7 (31.0) | <0.001

Frequency (%)

M
Lv
== RV
= BV
50
0 T T . Y
B Cc D E

pressure, mm Hg (27.1)
Diastolic blood 80.6 (16.8) | 67.4 (21.5) | <0.001 Table 1 - Incidence of OHCA within patients treated
pressure, mm Hg for for STEMI by year (95% confidence interval in
Heart rate, bpm 78.2(19.2) | 895 (28.2) | <0.001 parenthesis). SCAI Stage
STEMI (% 27 466/47 | 3027/4090 | <0.001 .
) 752075 | (740) | OHCA+ OHCA- OHCA + incidence (%)
NSTEMI (%) 20286/47 | 1063/4090 | <0.001 2014 263 4284 5.78 [5.12—6.50]
752(425) | (26.0) 2015 306 5253 5.50 [4.92—6.14]
2016 288 5733 4.78 [4.26—5.35] 0
2017 342 5804 5.48 [4.93-6.08] ~40% of MI-CS =
2018 336 5384 5.87 [5.38-6.52]
Total 1535 26548 5.47 [5.20-5.74]

Circ Cardiovasc Interv. 2019 Apr;12(4):e007293.
Resusc Plus 2021 Mar 31:6:100113.
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ECLS SHOCK Vs Danger SHOCK trial

No mortality
reduction

How Can these Differences Be Explained?

Absolute 12.7%
R? —— reduction in
mortality- NNt 8
‘:r?u\ LV Losding Device? V E‘ LV Unloading
&
STEMI + NSTEMI STEMI only

77% Resuscitation 2 z
-> 20% hypoxic brain injury LU (11 ¥
Lactate 6.9 mmol/l
Ventilation: 90%
Catecholamines: 90%

20% Resuscitation - only witnessed CA
-> 2% hypoxic brain injury

Lactate 4.5 mmol/l

Ventilation: 70%

Catecholamines: 85%

30 days Follow-up? 6 months

RRT 8.1% vs 13.1%

ICU time: 10 vs 8 days Treatment Bias?
MCS duration: 2.7 days

RRT 41.9% vs 26.7%
ICU time: 6 vs 3 days
MCS duration: 2.5 days
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tMCS Meta-analysis

Temporary mechanical circulatory support in infarct-related @ * ®
cardiogenic shock: an individual patient data meta-analysis B

of randomised trials with 6-month follow-up

Holger Thiele*, Jacob E Maller*, Jase P S Henriques, Margriet Bogerd, Melchior Seyfarth, Daniel Burkhoff, Petr Ostadal, Richard Rokyta,
Jan Belohlavek, Steffen Massberg, Marcus Flather, Matthias Hochadel, Steffen Schneider, Steffen Desch, Anne Freund, Hans Eiskjzr,
Norman Mangner, Janine Psss, Amin Polzin, P Christian Schulze, Carsten Skurk, Uwe Zeymert, Christian Hassagert, on behalf of the MCS

Collaborator Scientific Groupt

Lancet 2024 Sep 14;404(10457):1019-1028.

A CORUNA HF 27-28 SEPTEMBER 2024

>1000 pts

9 RCTs included

6-Month Mortality - MCS versus no MCS

Survival probability

ITT: All-cause mortality

Hazard Ratio: 0.87, 95%-confidence interval: 0.74 - 1.03

04 -
- —— MCS
score testp =0.101 Control
0,2 4
Number at risk (number censored alive)
n=533 300 (3) 269 (13) 264 (13) 258 (13) 257 (13)  252(13)
526 279(0) 254 (7) 243(7) 239(7) 231(8) 223(10)
0.0 - v v v v v
0 30 60 90 120 150 180
Days after randomization
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tMCS Meta-analysis

Temporary mechanical circulatory support in infarct-related @ * ®
cardiogenic shock: an individual patient data meta-analysis
of randomised trials with 6-month follow-up

Holger Thiele*, Jacob E Maller*, Jase P S Henriques, Margriet Bogerd, Melchior Seyfarth, Daniel Burkhoff, Petr Ostadal, Richard Rokyta,

Jan Belohlavek, Steffen Massberg, Marcus Flather, Matthias Hochadel, Steffen Schneider, Steffen Desch, Anne Freund, Hans Eiskjzr,

Norman Mangner, Janine Péss, Amin Polzin, P Christian Schulze, Carsten Skurk, Uwe Zeymert, Christian Hassagert, on behalf of the MCS
Collaborator Scientific Groupt

Lancet 2024 Sep 14;404(10457):1019-1028.
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>1000 pts 9 RCTs included

6-Month Mortality — Patient Selection MCS versus no MCS

Patient selection to STEMI no risk of hypoxic brain injury: All-<cause mortality

Hazard Ratio: 0.77; 95%-confidence interval: 0.61-0.97

Py
E
©
L
2
Q
B ~
é 04 -
(7] =002 — Control
scoretestp = 0.024 MCS
0,2 1
Number atrisk (number censored alive)
n=298 185(1) 170(2) 167 (2) 165 (2) 165 (2) 164 (2)
291 162 (0) 150 (0) 140 (0) 139 (0) 133 (1) 127 (3)
O-0 L) v T A 1 T
0 30 60 90 120 150 180

Days after randomization

#ACORUNAHF2024
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ECMO VA Vs Microaxial Flow Pump in CS

How Can these Differences Be Explained?

“ DantGer Shock

ICLS SMOCK

%\, ? LV Unloading
LV Loading Pa

Tr}\ / \ -4 4

o

STEMI + NSTEMI STEMI only

=) 77% Resuscitation =) 20% Resuscitation - only wi
. . y witnessed CA

-> 20% hypoxic brain injury  BUCLUELLEE =M [+]1Fs o> % Fmeeic Brsin sy
Lactate 6.9 mmol/l Lactate 4.5 mmol/l
Ventilation: 90% Ventilation: 70%
Catecholamines: 90% Catecholamines: 85%

30 days Follow-up? 6 months

RRT 8.1% vs 13.1% RRT 41.9% vs 26.7%
ICU time: 10 vs 8 days Treatment Bias? ICU time: 6 vs 3 days
MCS duration: 2.7 days MCS duration: 2.5 days
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Cardiac Catheterization (LM-LAD)

Coronary
dissection progression

+

LM hematoma
TIMI |l flow




Cardiac Catheterization (TC/-LAD)

Synergy 3/20mm
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Final Result

A
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Hospital Course
ICU

Continuous deterioration (increase of
lactate, refractory cardiogenic shock,
high doses of vasoactive drugs)

Severe decreased LVEF (15%)
Worsening renal and hepatic function

ECIVIO AV

Gradual improvement in cardiac function
De-escalation on Mechanical Circulatory Support

* Impella was removed 4 days after PCI
» ECMO was removed 9 days after PCI
+* Transferred to Ward 21 days after PCI

00 00 00

L

Discharge
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FOLLOW UP(3 weeks)

LVEF 64% No valvulopathies



CODIGO SHOCK CARDIOGENICO

Atenciodn al paciente en Shock Cardiogénico en el Servicio
Gallego de Salud.

Grupo de trabajo Cédigo Shock Cardiogénico.

A CORUNA HF 27-28 SEPTEMBER 2024

SHOCK CENTER
High-volumen
24/7 Cath Lab, Intensive Unit, on call SHOCK TEAM, Cardiac Surgery, Advanced MCS

oEh—— A = el
0—0 (o) -
(Ml ;l |
auill
w3
w1
*
+
o H "‘ ’.’b
e H s .,
4 H . N
" . .y .
e -
.~

[l
Spoke facility: initial resuscitation only 2o 0‘ A E
. 5
% SR L==EN
. ;
*
.
)

S
Em/ \/:. * ‘g@ g@
]
- ash — BXE  pon — EXE

CARDIOGENIC SHOCK PROTOCOL
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AMI CARDIOGENIC SHOCK PROTOCOL

SHOCK CARDIOGENICO
SHOCK
Escala SCAI POCUS: Descartar complicaciones mecanicas y causas no isquémicas TEAM

- SHOCK CARDIOGENICO

IAM

TRASLADO SALA CATETERISMO
CONFIRMACION HEMODINAMICA PUNCION ECOGUIADA 'i
PAs <90mmHg/ PAM <60mmHg. PTDVI >18mmHg ANGIO ILIACOFEMORAL -
SHOCK IMPELLA CP (SCAI C/D)
ﬁ TEAM BCIAo (en centros sin otros dispositivos)

PCR

ECMO-RCP

Valorar ACMt

PAPI >0.9 *IMPELLA CP: SCAI C/D
PAD <15 *ECMO VA:SCAI E/hipo02/TV-FV

REEVALUACION AR
/ POST-ICP \ PCP >18 *BClAo: Si lo anterior no disponible

AMINAS ( VIS <10) AMINAS ( VIS >20) '> PAPI <0.9 e

PAS>90mmHg/ PAm >60mmHg PAS<90mmHg/ PAM <60mmHg - V.D. EQPD:; *CANULA PROTECK DUO
Lactato=/ Lactato >4 / diuresis <30ml/h BT PAD/PCP>0.86 *IMPELLA RP

TEAM
UCI CARDIOLOGICA REEVALUACION CLINICA, HEMODINAMICA * — [ o .
CAP (SWAN GANZ) BV || proais
>

Valorar CAP (S. GANZ): IC/ CPO/ PAPI/ lactato cada 4-6h PAS/PAM invasiva continua SHOCK
1C<2 L/min/m2 " CP0O<0.6W REFRACTARIO
B (1) Cardiac Power Output (CPO) MAP x CO
CALCULOS HEMODINAMICOS 451
(2) Pulmonary Artery Pulsatility Index (PAPI)  sPAP - dPAP
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SHOCK CARDIOGENICO
SHOCK IMPELLA CP (SCAI C/D)
Escala SCAI POCUS: Descartar complicaciones mecdnicas y causas no isquémicas TEAM e (o s it wies dFepeias

Edad <70, no PCR (solo si no prolongada y RCP precoz)

E IAM - SHOCK CARDIOGENICO
e . SCAI D/E || ETT: FEVI<35%. FEVD normal
eelable con terapia inical Shock refractario
S i 2
“m""“""m“ mz""’”"L oherg IAM extenso <6h + anatomia coronaria riesgo:
Fc>100|pm) Lactato >8 mmol/L TRASLADO SALA CATETERISMO « TCI/DA
- - - * Bifuracion /carga trombdtica
CONFIRMACION HEMODINAMICA PUNCION ECOGUIADA 'i * |CPvaso Unico permeable EAC multivaso
PAs <90mmHg/ PAM <60mmHg. PTDVI >18mmHg ANGIO ILIACOFEMORAL -
NO: trombos V.I., Insuf. adrtica severa /proétesis
SHOCK mecdénica , Diseccidn adrtica
' TEAM
Accesos arteriales (AFC >5mm). Puncidn ECO-angio

PCR N

Valorar ACMt
ECMO-RCP

PAPI >0.9 *IMPELLA CP: SCAI C/D
PAD <15 *ECMO VA:SCAI E/hipo02/TV-FV

REEVALUACION AR
/ POST-ICP \ PCP >18 *BClAo: Si lo anterior no disponible

AMINAS ( VIS <10) AMINAS ( VIS >20) '> PAPI <0.9 e —

| I

PAD >15

PAS>90mmHg/ PAm >60mmHg PAS<90mmHg/ PAM <60mmHg - V.D. *CANULA PROTECK DUO
o PCP <18 .
OLIGURI Lactato =/ {, Lactato >4 / diuresis <30ml/h e PAD/PCP>0.86 AL [P

TEAM
UCI CARDIOLOGICA REEVALUACION CLINICA, HEMODINAMICA * — [ o .
o o[

Valorar CAP (S. GANZ): IC/ CPO/ PAPI/ lactato cada 4-6h PAS/PAM invasiva continua SHOCK
1C<2 L/min/m2 " CP0O<0.6W REFRACTARIO
B (1) Cardiac Power Output (CPO) MAP x CO
CALCULOS HEMODINAMICOS 451
(2) Pulmonary Artery Pulsatility Index (PAPI)  sPAP - dPAP
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ACS REFRACTORY CS POST PCI

&

- - e ﬂiﬂéﬁgﬁg‘;f;‘: o High dose inotropes ( VIS >20)
<90 mmHg 100 bpm >15 mmHg AL AW pH <7.2 / Lactate >4 /Urine output <30ml/h
SC AI with support
J—
| Bridge to decision/ recovery / LAVD-TX
E
- ® _ [mw
Extremis
B QLK CENTR SHOCK No comatose / short cardiac arrest
TRANSKER | No contraindications for tMCS
High-volumen

24/7 Cath Lab, Intensive Unit, on call SHOCK TEAM, Cardiac Surgery, Advanced MCS
PAY P
B O

N
'0
O"
.o‘ Spoke facility: PCI + MCS capability
.
Spoke facility: initial resuscitation only g . /\ E
2 o B
[ .
. + )
B .. \ —

. .

-. \
. - * e
/ B “‘ rg—_o]. dmﬁ
e * 0—0
fe ERE i
aEh aEh
_

A CORUNA HF 27-28 SEPTEMBER 2024

Spoke (low-volume) centers: triage, Culprit PCI, short MCS

k!
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ACS REFRACTORY CS
@
o P

SCAI tMCS ESCALATION

The GOLDEN HOUR: “Time S25”

E

Extremis

TIME DEPENDENT : ! - .
DECISION M l M

Shock Onset=to Impella Time
I

N=19, p=0.017 74%
|
MORTALITY s
Z
£ 34%
o
w g 86% S
Er 50% I
35 . I
2= | i I
- - i I 1st Tercile 2pd Tercile 3rd Tercile
©= (0.1-1.3 hrs) (f.3-4.3 hrs) (4.3 - 243 hrs)
I
5 10 15 *“ : ®
Hours days Basir et al. Am J Cardiol. 2017;119:845-851.
HOURS after SHOCK onset Hasdal ot al, JACC 2000;36:687
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V-

V- V-

TOO EARLY!

SCAI SHOCK Stage C /%.
Lactate <4 mmol/L

<2 Vasopressors

May Lead To Unnecessary Complications

JUST RIGHT?
» SCAI SHOCK Stage D/E
« Increasing Lactate Levels
¢ Increasing Vasopressors
« Cardiac Arrest

TOO LATE!
« CPR >1 Hour
¢ Lactate >18 mmol/L
« Irreversible End Organ Damage

”
W

W

{

7

« Advanced Age
JUST RIGHT?
Henry T et al. Circulation 2023, 47:465-468.
A CORUNA HF 27-28 SEPTEMBER 2024 #ACORURAHF2024 Q% Hear Falure
=1 Academy

“



TAKE HOME MESSAGE

« Is tMCS a routine option in CS ? Yes /

« Does tMCS have any mortality benefit? / No

But ...

e Attending to RCTs (DANGER trial) and registries (NCSI) experience
» Only CS very selected patients: Lactate >4, Extense STEMI, LV predominant, no prolonged CPR

» Device selection according hemodinamics
» High volumen centers: minimize complicactions
» Time dependent therapy: “Time S25” <90min
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REGIONAL SC code programs MULTIDISCIPLINAY SHOCK TEAMS

COANDNCNA CLINCYKY CADDIOCCALICN

Grupo de trabajo Cddigo Shock Cardiogénico.

5 NTA
B DE GALICIA
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:GRACIAS!

SERVIZO ' 2
N\ GALEGO 0“ CARDIOLOGIA Y Fundacién Biomédica ..
de SAUDE A~ —3 Galici IS Galicia Sur

Area Sanitaria de Vigo
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