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QUE HACER Y COMO
RESOLVER

[AM y shock
cardiogénico

Paula Vela Martin y Juan Francisco Oteo Domingue
Hospital Universitario Puerta de Hierro
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Diciembre 2021

Varém 55 anos
Fumador
No HTA, no DM, no DL conocidas
No antecedentes médicos de interés

Padre fallecido a los 74 aros por |AM
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A su llegada: TA 80/40 mmHg. FC 100 [pm. SatO2 98% basal
MEG, frialdad cutanea. Eupneico en reposo.
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Acute coronary syndrome with unstable presentation

In patients with ACS and se-
vere/refractory CS, short-term
mechanical circulatory support
may be considered.

The routine use of an IABP in

ACS patients with CS and with-

out mechanical complications
is not recommended.
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ImpeLas ECMO VA
Soporte circulatorio - ++/+++ ++++
Descarga VI + +++ -
g + Accesible Facil de implantar Soporte circulatorio y
Ventajas G i : ;
Facil de implantar Ensayos clinicos + respiratorio
Contras Efecto hemodinamico nemelisls FUMENTE potealen

Complicaciones vasculares

Complicaciones vasculares
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ORIGINAL ARTICLE

Microaxial FIOW Pump or Standard Care STEMI and cardiogenic shock assessed for eligibility (N=1,211)
DanGer Shock trial in Infarct-Related Cardiogenic Shock
Excluded* (N=851)
* Randomizado, multicéntrico (Alemania, Dinamarca, R
Reino Unido e o ol

N=179 N=176 *  Right heart failure (N=64)
f *  Heparin intolerance (N=4)
Malignancy (N=33)
Frailty / severe comorbidity (N=58)
« IV pressors . Dea'th' before randomization (N=14)
Logistics* (N=58)

* Shock cardiogénico + 14

« Ventilator as needed A 2
« Mechanical circulatory Randomized (N=360)
support as needed
o o . . Standard Care Microaxial Flow Pump
Endpoint primario: muerte por cualquier causa a los (N=180) (N-180}

180 d.
Endpoints secundarios: sangrados, isquemia en MMII, ——— R —

Peimplisissfallq dispositivo, Ao Standard Care Microaal Flow Pumnp

Consent denied (N=5)

- Pacientes recuperados de PCR extrahospitalaria y que e tremted Standard C As treated Microaxial Flow
. . . . . S treate andar are -
permanecieran con bajo nivel de conciencia a su llegada (N=173) e

4 7z 4 ¢ Crossover to Microaxial Flow Pump (N=3) *  Not placed due to aortic dissection (N=1)
a {a Sa(a d@ L\e W\Od“’\a W\lca- *  No attempt to place device (N=3)
- Fallo VD.

Moller JE. NEJM. 2024
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Microaxial Flow Pump Standard Care
2 O 2 plus Standard Care Alone 1
CORONARY AND STRUCTURAL COURSE Characteristic (N=179) (N=176)
CURSO CORONARIO Y ESTRUCTURAL

NﬁADr\I D Median age (IQR) —yr 67 (58-76) 69 (61-76)

Male sex — no. (%) 142 (79.3) 139 (79.0)
Medical history — no. (%)

Hypertension 89 (49.7) 94 (53.4)

Diabetes 33 (18.4) 47 (26.7)

Myocardial infarction 29 (16.2) 28 (15.9)

Heart failure 16 (8.9) 17 (9.7)

Chronic kidney disease 17 (9.5) 18 (10.2)
Median systolic blood pressure (IQR) — mm Hg 84 (72-91) 82 (72-91)
Median of the mean arterial blood pressure (IQR) — mm Hg 63 (55-72) 64 (55-73)
Median heart rate (IQR) — beats/min 94 (77-110) 95 (76-111)
Median arterial lactate level (IQR) — mmol/liter 4.6 (3.4-7.1) 4.5 (3.2-6.9)
Median left ventricular ejection fraction (IQR) — % 25 (20-31) 25 (15-30)
Resuscitation before randomization — no. (%) 39 (21.8) 33 (18.8)
Intubation before randomization — no. (%) 35 (19.6) 28 (15.9)
Transfer from outside hospital — no. (%) 51 (28.5) 48 (27.3)
Anterior myocardial infarction — no. (%) 126 (70.4) 129 (73.3)
SCAI-CSWG stage at admission — no. (%)

C 100 (55.9) 97 (55.1)

D 51 (28.5) 50 (28.4)

E 28 (15.6) 29 (16.5)
No. of diseased vessels on coronary angiography — no. (%)

0 1 (0.6) 0

1 52 (29.1) 47 (26.7)

2 70 (39.1) 64 (36.4)

3 56 (31.3) 65 (36.9)
Timing of randomization

Mediarlj]time from symptom onset to randomization (IQR) 4.8 (2.4-12.8) 3.8 (2.2-9.4)

—hr
Randomization performed before revascularization — no. (%) 99 (55.3) 102 (58.0)
Randomization performed in the catheterization laboratory 48 (26.8) 48 (27.3)

but after revascularization — no. (%)

Randomization performed <12 hr after departure from the 32 (17.9) 26 (14.8)
catheterization laboratory — no. (%) Mﬂ”@r JE. NEJM. 2024‘
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Placement of Impella 5.0 device — no. (%) 7 (3.9) 5 (2.8)

Placement of Impella CP for venting during venoarterial 0 4 (2.3)
ECMO therapy — no. (%)

Placement of Impella 2.5 device — no. (%) 0 1 (0.6)

Placement of Impella RP device — no. (%) 0 0

Venoarterial ECMO — no. (%) 21 (11.7) 33 (18.3)

Median time from randomization to placement of venoarterial 14 (4-54) 2 (1-5)
ECMO (IQR) — hr

Placement of permanent LVAD — no. (%) 10 (5.6) 4 (2.3)

Any escalation to additional mechanical circulatory support 28 (15.6)§ 37 (21.0)9

— no. (%)

Moller JE. NEJM

. 2024
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A Death from Any Cause

100
0_ -—
° NNT =
80— 8
70
"E Standard care alone
@
® 60
o J_,—l—'_r
s
50—
)
8
£ 40+
5 mAFP+standard care
a  30-
20-
10— Hazard ratio, 0.74 (95% Cl, 0.55-0.99)
P=0.04
0 T T | T | 1
0 30 60 90 120 150 180
Days since Randomization
No. at Risk
Standard care 176 94 89 82 81 77 72
mAFP+standard 179 108 99 99 97 97 97

care

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

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

50

40

30

20

Percentage of Patients

10

43 /179

24.0% 39/179
21.8%
21/176
11.9%
11/176 10 /179
6.3% 5.6%
2/176
. 1.1%
=
Composite Moderate or  Limb Ischemia

Safety Endpoint Severe Bleeding

75 /179
41.9%

47 /176
26.7%

Renal
Replacement
Therapy

59/179
33.0% 53 /176
29.5%

VT or VF with
cardioversion

H mAFP m Standard of Care

Moller JE. NEJM. 2024

7/179
a e 41176

9%

2.3%

==
Stroke

-
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21 /179
11.7%

8 /176
4.5%

Sepsis with
Positive Cultures
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Pigtail hasta la punta del VI Guia de alto soporte (0.018") Se avanza Impella y se retira guia
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T Evolucién
/1
ICP DA * NRL: consciente y orientado con
IMPELLA CP Remifentanilo 1.2 mcg/Kg/min

* RESP: eupneico, Sat02 98% con GN 2L
* HD: TAM 70mmHg con NA O.5
mceg/Kg/min + DBT 2.3 mcg/Kg/min
Impella P8, 3.5L
*Lactico 4.5 > 3.8 mmol//
* NEF: FRA (¢cr 1.09 > 1.6) y
oligoanuria a pesar de Furosemida iv
* Elevacion de transaminasas: GPT 214,
GOT 953. Troponina (Thihs) 558000
ng/L (<72
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(CP DA ECMO ‘
IMPELLA CP VA
periféric Y
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Evoluciéon

NRL: consciente y orientado con
Dexdor
RESP: eupneico, SatO2 98% con GN 4L
y ECMO Fi02 0.8
HD: TAM 75mmHg con Nicardipino
Zml/h + DBT 1.5 mcg/Kg/min + LVS
15ml/h

Impella Ps, 3L

ECMO 3600rpm, 3.2L

X[ dctico O.6
NEF: diuresis ok con furosemida iv. Cr
1.2
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(CP DA ECMO
IMPELLA CP VA
periféric
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a/1 10/ 11/
20

ICP DA ECMO  ICP CXp
IMPELLA CP VA

periféric ‘ Heart replacement therapy

‘ Palliative care
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R Evolucion
/1 10/ 11/ 16/
@:) g@ 1@ 1. ;
ICP DA ECMO  ICP CXp Prueba
IMPELLA CP VA de
periféric destete

o
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S Evolucién
/1 10/ 11/ 17/
. ;l. 1@ l‘ R
I(CP DA ECMO ICP CXp Centrim
IMPELLA CP VA

periféric
0
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S Evolucién
22/12 -
/1 10/ 11/ 17/ 26/12
. ;l. 1@ l‘ 1 {}1 R
I(CP DA ECMO ICP CX]O Centrim Inclusion
IMPELLA CP VA en lista
periféric de Tx
o cardiaco
urgencia
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Condicion aguda y potencialmente letal que consiste en la incapacidad
para proporcionar una adecuada perfusion tisular que consiga satisfacer
las demandas metabélicas y provoca un fallo multiorganico

- B0 Acute Myocardial Infarction
B Cause of Cardiogenic Shock (N=450) 70.0 4\ Complicated by Cardiogenic Shock |
Unknown (7%)

Other Cardiac
[e.g., arrhythmia,
valve, etc] (17%)

AMICS (30%) 60.0

N

Missing (<1%)

\
Mortailty %
Y
o
o

ZA

20.0
% 10.0
—_ — — = gy
ST 0.0 - — — —T T
Non-lschemic{28%) Ischemic (without AMI) — R R S S SN S g S IR SN SRR AR A
(18%) ——without CS —with CS ——CS at admission ——CS in hospital
Berg DD et al. Cive Cardiovasc Qual Henry T el al. Circulation. 2021

Qutcomes. 2019
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FIGURE 4 Updated SCAI SHOCK Classification Pyramid

EXTREMIS

. A patient with refractory shock or actual/impending

circulatory collapse.

(A) Modifier:
CA with concern for

anoxic brain injury

A patient who has clinical evidence of shack that worsens or
fails to improve despite escalation of therapy.

B N CLASSIC
A b .
A patient who has dlinical evidence of hypoperfusion

that initially requires pharmacologic or mechanical support.
Hypotension is usually present.

BEGINNING

. A patient who has clinical evidence of hemodynamic
instability (including hypotension, tachycardia or abneormal
systemic hemodynamics) without hypoperfusion.

. AT RISK
A hemodynamically stable patient who is NOT experiencing
signs or symptoms of CS, but is at risk for its development (i.e.
large AMI or decompensated HF).

AMI| = acute myocardial infarction; CS = cardiogenic shock; HF = heart failure; SCAI = Society for Cardiovascular Angiography and Interventions.
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255
“CS code” I | 8 y ea V'S
1 2 patients - 2 episodes of !
------------ ’i AMICySPGF i Sept 2014 - Aug
1 Electrical storm & ADHF

2022

CARDIOLOGIA 253
HOSPITAL PUERTA DE HIERRO .
100% —- pacientes en SC
90%
80%
70% 1}}@3;60;;1 143 spoke patients
60%
I T 2 patients i
50% — 95 - " NotCSomera |
40% % HINEE LT . —————— _»;____ffﬁz;ﬁ}ﬁt;____:
_____Futlity [
30% SC gl = | o T patients
L Collaborative__ _1
e Al .
10% D _______ > Logistic '
0% - :
E Level 1 105 pacientes
Huyb transferred
Nivel 1
Refglreencia I%CV ’ ] H |
L i avanzada
Eq;lcp;? de T’;%x,{%ﬁv . . . . . .
71 patients : :::: : 34 patients
Nivel 2 ECMO-VA
ICP primaria
werzace 68%  pugil AL 32%
Nivel 3 Féarmacos vasoactivos Level 2 Level 3
Monitorizacion
Comunitario hgm(:d'inémica UCI polivalente B C ¥§ l c U
e revarendo F.J. HernandezZ-Pérez, mayo 2023




®csco024  Transfer:

RRRRRRRRRRRRRRRRRRRRRRRRRR

MADRID  ctabilization
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CARDIOLOGIA m Scaic

HOSPITAL ﬂ. o
U EEEEEEN . H

Tl
T
AT L OO
Level 2 807
CVS

Level 1
Hub

i% Patients transfervred from
level 2 centers arrive more
stable

Lactate 3,8+5 4"
VIS 27132 40%

20%

O%

p<o,01

Lactate 5,1+854%

VIS 35+39
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HOSPITAL

T bt

Level 1
Hub

%Stabilitg IS associated with
increased use of MCS

Tl

i
AT L OO
Level 2 £07%

CVs

IABP  25% g0
ECMO 37%MCS 78%, ,

T-VAD 16%
20%
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100%
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Non-AMI CS (time to level 2-3 centers > 30 min)
Level 2 center Level 3 center
Out of hospital Advanced Community

-
| |

e 0 7Y 8 NOVIEMBRE
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-

: _‘

l ’"j 1. Early detection
2.

+

O Mail goals

Expedl'ted

. | : . transfers to level
i 1-2 centers

Criteria for activation of shock code
¢ Hypotension (< 90/60 mmHg) or need for inotropes
or vasopressors to maintain SBP > 90 mmHg

» Clinical evidence of hypoperfusion

* Lactate > 2 mmol/L Level 1 center
¢ Evidence of cardiac cause
Referral

3. Exit strategies

Martinez-Sellés M, Hernandez-Pérez FJ, et al. Rev Esp Cardiol.
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e

g | Shock team

CARDIOLOGIA

CAFTTAL FUERTS B HIERRD

e a
%‘ o N T Advanced

CROMAL 5 3 HF CI{:U
. Coordination Diagnosis & triage
1. Early detection & e ite i i
& . ONT Imvasive hemadynamics
characterization MCS Managsmant

2. Revascularization
and MCS
3. Exit strategies

| et al. CCl 2016:88,424-433 Puertade Higerrao

Francisco J. Herndndez Pérez. Unidad multidisciplinar de Shock Cardiogénico
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w%ADr\ED Take home messages

- En los casos de shock cardiogénico en contexto de un IAM, la
[CP primaria puede no ser suficiente, debemos disponer de
dispositivos de soporte mecanico circulatorio en las salas de
hemodinamica adheridas al programa de cédigo IAM.

- Impella ha demostrado en estos pacientes reducir la mortalidad
vs el tratamiento médico convencional.

- Sin embargo, la mortalidad de estos pacientes sigue siendo
elevada.

- La coordinacién mediante el CODIGO SHOCK. de los distintos
centros sanitarios puede mejorar la supervivencia de [os
pacientes en shock cardiogénico.



