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Cardiogenic shock: a health problem

“Cardiogenic shock (CS) is defined as a state of end-organ hypoperfusion due

to the heart’s inability to deliver sufficient oxygen to tissues to meet metabolic

demands in the presence of adequate intravascular volumen.”

• ⇧ incidence of Cardiogenic Shock: (2005-2017) 33,1 to

51.7 cases/ 100 000 population/year

• 4-8% ACS & 2-5% Clinical Presentation of AHF. Prevalence

15% in CICU (≃ 30% in high complexity units).

• High Short-term mortality: 38% - 49% (remained

relatively constant over time)

Schrage B, et al. ESC Heart Fail. 2021;8(2):1295-1303. 



Cardiogenic shock: a health problem

Art ı́culo  especial
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R E S U  M  E N

Pese a los esfuerzos realizados para mejorar  la atención  al  shock  cardiogénico  (SC), incluyendo  el

desarrol lo  de disposit ivos de asistencia  circulatori a mecánica (ACM), su  pronóst ico  cont inúa siendo

desfavorable. En  este contexto  surgen  iniciat ivas de código  SC, basadas en  proporcionar  una asistencia

rápida y  de calidad  a estos pacientes. Este docum ento  mult idiscipl inar io  t rata de just ifi car  la necesidad

de implantar  el  código  SC, definiendo  su  estructura/organización, criter ios de act ivación, flujo  de

pacientes según  nivel  asistencial  e indicadores de calidad. Sus propósitos concretos son:  a)  presentar  las

pecul iaridades de esta enfermedad  y  el  aprendizaje del  código  infarto  y  de experiencias previas en  SC;  b)

detal lar  las bases para el  abordaje de estos pacient es, la estructura de los equipos, su  logı́st ica, la elección

del  t ipo  de ACM  y  el  momento  de su  implante, y  c)  abordar  los desaf ı́os para la implantación  del  código

SC, como  la singularidad  del  código  SC pediát rico. Urge desarrol lar  una asistencia protocolizada,
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Cardiogenic shock code

The goal is to improve the survival of CS patients through multidisciplinary evidence-

based or best-practice care protocols; integrated into a network that ensures continuity

of care and accessibility of resources to the entire population.

• Task force 1: Models of CS Care: Centers & 

network

• Task force 2: Approach to patients 

presenting in CS

• Task force 3: Standardize CS management

• Task force 4: Performance indicators and 

Registry

Mehta A et al. Front Cardiovasc Med. 2024;11:1354158. 



Models of CS care: Centers & network

How many “Hub center” are needed? 

• Time dependent mortality: 

Delays in diagnosis and timely delivery of care was associated 
with increased mortality risk

• High volumen center were associated with lower 
in-hospital mortality: 

Higher CS volume and MCS implantation volumen (VA ECMO or 
Impella) was related to survival.

Moghaddam N et al. ESC Heart Fail. 2021 Apr;8(2):988-998.
Saha A et al. Am J Cardiol. 2024 Jun 15;221:19-28.) 

2.700.265 population

29.576,74 Km2 

(91,3 pop/Km2)

* Barcelona Metropolitan area: 3,3 millions population / 

534,6 Km2 



Models of CS care: Centers & network

What defines a “Hub 
center”? 

Regarding hemodynamic assessment, we asked, “In patients with HF cardiogenic shock, what is the most 

common trigger for a hemodynamic evaluation (with PAC or other tools).” The majority (71.8%) answered “A little 

bit of everything,” 15.4% responded “Hypo-perfusion (Lactate),” followed by worsening congestion (high diuretic 

dose, renal replacement therapy; 7.7%) and deteriorating liver/renal function (5.1%), and no respondent indicated 

that mean arterial pressure was a trigger. 

We asked, “In patients with CS, how do you define the severity of shock during daily rounds/at bedside?” with 

7 choices. The responses are listed in order of descending frequency: “A little bit of everything” (53.8%), “Hemo- 

metabolic indices (including labs)” (20.5%), "SCAI classification, assessed daily” (10.3%), “SCAI classification at 

admission, and clinically after that” (7.7%), “Hemodynamic indices (e.g., cardiac index)” (7.7%) but no one chose 

“Number of drugs or devices” or “Type of device (e.g., intra-aortic balloon pump = “early” shock, 

ECMO = “severe” shock).” 

The survey results indicate that across the globe and across centers, the complexities of various aspects of 

CS care remain similar. Elements of the transfer process, including time for transport, pretransfer local 

Figure 1 
Task force 1: focus on centers: models of HF-CS care. CICU, cardiac intensive care unit; HF-CS, heart failure cardiogenic 

shock; ICU, intensive care unit; MCS, mechanical circulatory support. 

Figure 2 Task force 2: focus on Pt presentation with HF-CS. HF-CS, heart failure cardiogenic shock; ICU, intensive care unit. 

HF-CS: CONSENSUS STATEMENTS 
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Models of CS care: Centers & network

Hospital Classification according to level of 

care in CS in Galicia:

1. Community hospitals (SC detection/initial stabilization): 

Hospitals without ICU /with multipurpose ICU

2. Hospitals with 24/7 PCI capability and short-term 

circulatory support IABP and Impella (initial care for 

SC)

3. Hospitals with PCI, MCS and cardiac surgery “Shock 

center”

4. Heart Transplant Reference Hospital

Protocolo PROGALIAM - mayo 2022 
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SCACEST, debemos esforzarnos en acortar al máximo los tiempos de traslado y tratamiento. 

Para ello, la CCUSG-061 tomará la decisión más adecuada en función del lugar y 

disponibilidad de recursos para acortar los tiempos de reperfusión y optimizar el manejo 

inicial, transfiriendo al paciente a una USVA en caso necesario. 

  

Figura 9. Estructura de la red PROGALIAM: ubicación geográfica y recursos 

disponibles. 

HC: Hospital Comarcal. CHOPO: Complejo Hospitalario Universitario de Pontevedra. CHOU: 

Complejo Hospitalario Universitario de Ourense. CHUAC: Complejo Hospitalario 

Universitario de A Coruña. CHUF: Complejo Hospitalario Universitario de Ferrol. CHUS: 

Complejo Hospitalario Universitario de Santiago de Compostela. CHUVI: Complejo 

Hospitalario Universitario de Vigo. 
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Shock hub: experienced, high volumen centers with
24/7 interventional/HF cardiology, MCS capability

and cardiac surgery, with CS team on call.

Regarding hemodynamic assessment, we asked, “In patients with HF cardiogenic shock, what is the most 

common trigger for a hemodynamic evaluation (with PAC or other tools).” The majority (71.8%) answered “A little 

bit of everything,” 15.4% responded “Hypo-perfusion (Lactate),” followed by worsening congestion (high diuretic 

dose, renal replacement therapy; 7.7%) and deteriorating liver/renal function (5.1%), and no respondent indicated 

that mean arterial pressure was a trigger. 

We asked, “In patients with CS, how do you define the severity of shock during daily rounds/at bedside?” with 

7 choices. The responses are listed in order of descending frequency: “A little bit of everything” (53.8%), “Hemo- 

metabolic indices (including labs)” (20.5%), "SCAI classification, assessed daily” (10.3%), “SCAI classification at 

admission, and clinically after that” (7.7%), “Hemodynamic indices (e.g., cardiac index)” (7.7%) but no one chose 

“Number of drugs or devices” or “Type of device (e.g., intra-aortic balloon pump = “early” shock, 

ECMO = “severe” shock).” 

The survey results indicate that across the globe and across centers, the complexities of various aspects of 

CS care remain similar. Elements of the transfer process, including time for transport, pretransfer local 

Figure 1 
Task force 1: focus on centers: models of HF-CS care. CICU, cardiac intensive care unit; HF-CS, heart failure cardiogenic 

shock; ICU, intensive care unit; MCS, mechanical circulatory support. 

Figure 2 Task force 2: focus on Pt presentation with HF-CS. HF-CS, heart failure cardiogenic shock; ICU, intensive care unit. 

HF-CS: CONSENSUS STATEMENTS 

© The Journal of Heart and Lung Transplantation | 6 | 141 West Jackson Suite 1340, Chicago, IL 60604 USA | ishlt.org 

Heart  t ransplant
reference hospital

W arren AF, Rosner C, Gattani R, Truesdell AG, Proudfoot AG

Exam ple of a Hub-and-Spoke Cardiogenic Shock Network Showing Possible Patient Pathw ays W ithin the System

Citation: US Cardiology Review  2021;15:e18.

https://doi.org/10.15420/usc.2021.10

Spoke facility: PCI + MCS capabilitySpoke facility: initial estabilization

Spoke facility: 
initial resuscitation

CCCU

ICUICU

Spoke facility: 
initial resuscitation

Emergency transfers to access specialist resources

Urgent/Programmed transfers

Biggest Issues with Hub/Spoke

▪ When to Transfer Shock Patients?

▪ Worsening end organ function

▪ Lactic acid rising

▪ Dose of vasoactives / hemodynamics

▪ Poor Communication of Shock 

Severity / Evaluation at Spoke 

limited

▪ No dedicated Mobile Transfer Unit

▪ Transport availability was the most 
common cause of transfer delay1.

Grier S, et al. J Intensive Care Soc. 2020;21(1):33-39.



Approach to CS patients:
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SOSPECHA SHOCK 

CARDIOGÉNICO

Valoración hemodinámica

• Signos vitales (hipotensión, taquicardia)
• Hipoperfusión (frialdad extremidades, relleno 

capilar enlentecido, oliguria, alteración estado 
mental)

• Parámetros de laboratorio (↑ lactato, acidosis 
metabólica, ↑ creatinina y transaminasas)

Evaluación cardiológica inicial:

• ECG (isquemia / arritmias)
• POCUS: Protocolo RUSH + ecocardiografía 

(función biventricular, derrame pericárdico, 
valvulopatía severa, etc)

• Coronariografía si SCACEST
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ACTIVACIÓN “CÓDIGO SHOCK CARDIOGÉNICO”

Shock Code & Shock Teams activation

▪ Who & how to actívate the shock code?

▪ Cardiogenic Shock code activation

▪ Cardiogenic Shock SCAI > B

▪ Confirm CS diagnosis

▪ Absence exclusión criteria*

▪ Shock Team activation

▪ CS severity (SCAI D/E)

▪ Clinical deterioration

▪ High risk profile

▪ Advanced therapies exclusion criteria*

First medical 
Contact

Shock code 
coordinator



Approach to CS patients: Shock Teams

Rab T. J Am Coll Cardiol. 2019;73(13):1670-1672.
Senman B, et al. J Am Heart Assoc. 2024;13(6):e031979.

Kanwar MK, et al. J Heart Lung Transplant. 2024;43(2):189-203.



Standardize CS management

Early identification & Assessing Shock 

Severity

▪ CS heterogeneity.

▪ Labs & hemodynamics.

▪ SCAI classification.

Short-term MCS

▪ Patient selection. Evidence-based 
guidelines?.

▪ When to escale support. 

▪ Weaning protocol.

Advanced hemodynamic monitoring

▪ Biomarkers.

▪ Pulmonary Artery Catheter (PAC).

▪ Echocardiography.

Long-term treatment

▪ Recovery.

▪ Heart transplant: priority criteria.

▪ LVAD.

▪ Paliative care.



Performance indicators: data collection and analysis 

▪ Cardiovascular Health Outcomes:

▪ Rate of hospitalization for cardiogenic shock.

▪ Mortality rate adjusted for age and comorbidities.

▪ Functional assessment of the care process 

/ quality of care:

▪ Response times: activation of SC code, transfers, 

etiological treatment and SCM.

▪ Compliance with clinical practice guidelines.

▪ Rate of use of SCM devices

▪ Rate of adverse events.



  

Mellorando a at ención mult idiscipl inar do pacient e crít ico

Grupo Traballo Código Shock Cardioxénico



Anexos: Shock Team members



Equipo Shock Cardiogénico (SC): ACTIVACIÓN
(Médico coordinador: Guardia presencia física 24/7) • Personal de unidades Hospital (URG, plantas medicas)

• Shock cardiogénico extrahospitalario: Emerg Extra-hosp
• Traslado interhospitalario por Shock Cardiogénico
• Personal de Laboratorio Hemodinámica

Infarto Agudo de Miocardio en SC

ACTIVAR Sala Hemodinámica
IC crónica descompensada en SC

Ingreso UCIC

Angiografía coronaria + revascularizacion
Cateterismo cardiaco derecho

Evaluación arteriopatía periférica

Cateterismo cardiaco derecho
Ecocardiograma / Eco Pulmonar

Criterios clínicos / Hemodinámicos de Shock Cardiogénico REFRACTARIO: ESCALADA
(considerar Soporte Circulatorio Mecánico percutáneo (ACMp))

Estadío C/D (SCAI)
Sin  hipoxia

Estadío D/E (SCAI) 
PCR Refractaria

Impella CP Femoral ECMO VA Periférico

Estadío C/D (SCAI)
INTERMACS 2

Estadío E (SCAI) 
INTERMACS 1 

PCR

Estadío C/D (SCAI) 
INTERMACS 2 

Disfx VD/Hipoxia

Impella CP Axilar
ECMO VA perif. 

(Quirófano)
ECMO VA 

Periférico (UCI)

Cardiólogo interv / Enfermería Lab Hemodin
Cirujano Cardiaco / Perfusionista

Personal de Quirófano

Médico Coordinador / Personal de UCIC

Ingreso paciente en UCIC
Ecocardiograma diario a pie de cama en pacientes con ACMp
Evaluación neurovascular frecuente en pacientes con ACMp

Evaluación seriada de la perfusión orgánica y la hemodinámica: CPO, PAPi y lactato
Evaluación destete vs escalada del soporte circulatorio mecánico.

Sesión de Insuficiencia Cardiaca Avanzada y Trasplante
Objetivos terapéuticos y pronóstico a largo plazo: 

Evaluar indicación de Trasplante cardiaco o Dispositivo de asistencia ventricular de larga duración (DAVI). 

DES-ESCALADA de cuidados cuando los futuros tratamientos sean fútiles para el objetivo del paciente. Transición a cuidados de confort.

Personal UCIC/ Especialistas en IC y TxC/ Cirugía Cardiaca

Equipo UCI ECMO

Anexos: Role of multidisciplinary Shock Team members



Anexos: Management protocol

ACTIVACIÓN “Shock Team” del Shock Center

Manejo de pacientes con sospecha de insuficiencia cardiaca aguda

Shock Cardiogénico
(estratificación según escala SCAI)

ACTIVACIÓN “CÓDIGO SHOCK”

Resucitación inicialDiagnóstico etiológico

SCA Otras causas:

C sdme Coronario agudo
H emergencia Hipertensiva
A Arritmias
M causa Mecánica
P embolismo Pulmonar
I Infecciones
T Taponamiento

Considerar 
oxígeno (Clase I) 

o soporte 
Ventilatorio 
(Clase IIA)

Considerar 
inotropos / 

vasopresores 
(Clase IIb)

Considerar ACM 
temporal (Clase 

IIa)

Exploración física
Monitorización signos vitales
Gasometría (arterial o venosa)

ECG 12 derivaciones
POCUS / Ecocardiograma
Rx tórax

TRASLADO CENTRO ICP

Reperfusión urgente
Activar lab Hemodinámica 

(PROGALIAM)

Inicio inmediato del 
tratamiento específico

Shock 
cardiogénico

Determinar 

PA
PAM < 65 mmHg PAM > 65 mmHg

Prueba volumen

(3-4 ml/Kg)

DOBUTAMINA
(2,5-5 mcg/Kg/min)

NORADRENALINA
(0,05-0,5 mcg/Kg/min)

PAM < 65 

mmHg

Reevaluar

Valorar Asistencia 
CIRCULATORIA MECÁNICA

Hipoperfusión: ↑ 

lactato, oliguria

Hipotensión 

secundaria a SIRS

Valorar asociar 

VASOPRESINA

DOBUTAMINA
(2,5-5 mcg/Kg/min)

SHOCK 
REFRACTARIO

• O2 para SaO2 > 90%
• CNAF o VMNI si SaO2 < 90% y FR 

> 25 resp/min
• IOT precoz si está indicada

Taponamiento cardiaco o 
causa mecánica

ARI no revascularizable por 
ICP

Tto Quirúrgico Emergente

Disfunción cardiaca no reversible en SCAI C/D 
potencialmente candidato a TxC:

Contacto con SHOCK TEAM centro TxC para 
valorar Traslado

Complicación 
mecánica del IAM

Valorar inicio de ACM 

(BIACP o ECMO) 
Reparación EMERGENTE

Revascularización ARI

Inicio ACM en SC Refractario

Shock Cardiogénico 
Refractario

Cirugía EMERGENTE
+

Inicio ACM

Tto médico + BIACP

- Cirugia DIFERIDA
- “Upgrade” ACM

SCA en situación de SC:

• SCACEST < 72 hs y datos de isquemia en curso

• SCASEST alto riesgo: isquemia extensa y/Ço
arritmias venriculares

SC de origen no isquémico

• IC crónica descompensada
• Taponamiento cardiaco
• Valvulopatía aguda o descompensada
• Tromboembolismo pulmonar

Sala Hemodinámica

Coronariografía EMERGENTE + ECO

Quirófano

• Reparación complicaciones mecánicas IAM
• Sustitución valvular
• Asistencia circulatoria inserción quirúrgica

U. Posop Cardiacos

• Manejo inicial del 
postoperatorio Qx cardiaca

UCIC Centro TxC

Evaluación candidatos e 
inclusión en lista espera TxC

UCIC “Shock Center”

Manejo del Shock Cardiogénico 
Refractario
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