
Binzenhöfer et al. Critical Care          (2023) 27:380  
https://doi.org/10.1186/s13054-023-04649-6

EDITORIAL Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Critical Care

Training in critical care cardiology: making 
the case for a standardized core curriculum
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Introduction
The implementation of interventional cardiac proce-
dures and mechanical circulatory support (MCS) devices 
has led to a fundamental transformation of critical care 
cardiology. Today, both technological advances and a 
more nuanced understanding of outcomes allow for the 
delivery of various complex procedures in high-risk set-
tings and to older patients with severe comorbidities [1]. 
Considering the expanding wealth of knowledge and skill 
required for the management of such complex cases, 
cardiac intensive care unit (CICU) teams face unprec-
edented challenges that need to be addressed within the 
educational pathway of critical care cardiology. In this 
article, we outline key training elements for aspiring car-
diac intensivists and advocate for a contemporary core 
curriculum that allows for the integration of these ele-
ments into an overarching sub-specialization concept in 
critical care cardiology.

Cardiovascular fellowship: challenging first steps 
in critical care training
Modern cardiovascular fellowship programs typically 
include a 6-month general or CICU rotation, which may 
be prolonged depending on individual preferences. The 
goal for this period set forth by the Core Cardiovascular 

Training Statement (COCATS) 4 Task Force 13 and the 
2020 European Society of Cardiology (ESC) curriculum 
for the cardiologist is to manage the majority of cardio-
vascular patients in intensive care settings [2, 3].

Many prerequisites for CICU patient care are taught 
as part of rotations in cardiac imaging, electrophysiol-
ogy, and emergency medicine. Core training compo-
nents during the first CICU rotation comprise advanced 
hemodynamic monitoring, airway and respiratory man-
agement, basic circulatory shock management, cardiac 
arrest algorithms and post-resuscitation care, sedation, 
monitoring of neurological function, infection control, 
and management of multi-organ dysfunction. Extracur-
ricular seminars, such as the in-depth courses on acute 
myocardial ischemia, hypertension, and organ trans-
plantation offered by the European Society of Intensive 
Care Medicine (ESICM) or the Society of Critical Care 
Medicine (SCCM) can solidify theoretical knowledge and 
foster interaction with peers. In general, early scholarly 
activity and participation in (inter)national meetings is 
encouraged by teaching institutions and the respective 
societies.

In recent years, we have been witnessing a growing 
interdependence of interventional and critical care cardi-
ology. Coronary angiography has become a cornerstone 
of myocardial infarction-related cardiogenic shock man-
agement. Beyond that, patients presenting with acute 
decompensated valvular dysfunction, massive pulmonary 
embolism, arrhythmia-related hemodynamic instability, 
or intracardiac shunts may qualify for emergent tran-
scatheter procedures. While expert multidisciplinary 
teams formulate the most promising treatment approach, 
CICU fellows play a central role for its successful imple-
mentation. Following interventional procedures, the 
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access site vasculature, potential thromboembolic com-
plications, arrhythmias, and end organ function require 
constant vigilance. Echocardiographic visualization 
of implanted devices and assessment of their function 
together with general hemodynamic changes needs to be 
performed reliably and specific procedure-related com-
plications must be recognized and addressed in a timely 
manner.

Apart from these major advances in interventional car-
diology, contemporary cardiogenic shock management 
became a complex endeavor, particularly due to the wide-
spread usage of MCS devices for patients with severe 
hemodynamic compromise. Although based on recent 
data the future role of veno-arterial extracorporeal mem-
brane oxygenation (VA-ECMO), Impella, and other MCS 
options is uncertain [4, 5], cardiovascular fellows will 
nonetheless be confronted with the responsibility of han-
dling these devices safely, detecting complications early, 
and initiating effective countermeasures.

Sub‑specialization in critical care cardiology
After specialization in general cardiovascular or inten-
sive care medicine, accreditation in critical care cardiol-
ogy necessitates exposure to CICU cases for an extended 
period of time, ideally within a dedicated sub-specializa-
tion program at an accredited tertiary institution. There 
is consensus on the relevance for offering structured up-
to-date training pathways to prepare for the staggering 
challenges in cardiovascular intensive care and allow for 
standardized quality assessment. However, sub-speciali-
zation models and accreditation standards still vary sub-
stantially with respect to training time and curricula.

Managing CICU cases independently requires a broad 
practical skillset, general intensive care expertise, and 
in-depth knowledge regarding cardiac illnesses and the 
respective treatment options. Clinical training elements 
in this career stage include decision-making regarding 
interventional procedures in high-risk settings, intimate 
knowledge and skillset required for comprehensive peri-
interventional care, familiarity with all forms of circu-
latory shock and advanced MCS device management 
including cannulation/decannulation, weaning, LV vent-
ing modalities, as well as combined MCS. A contempo-
rary CICU core curriculum should aim to distinguish the 
milestones for pursuing a career in critical care cardiol-
ogy from the scope of critical care training that applies to 
a broader silo of cardiovascular fellows.

Beyond patient care, critical care cardiologists must be 
proficient in many other rapidly evolving areas of compe-
tence, such as IT-systems, billing, professional commu-
nication skills particularly in end-of-life scenarios, and 
the legal framework of clinical trials. Palliative care, the 
allocation of limited financial resources and clinical trial 

participation involve demanding ethical considerations. 
Contemporary CICU training programs should incorpo-
rate these additional skills as part of a well-rounded edu-
cation in intensive care medicine.

Teaching the vast theoretical and practical armamen-
tarium of critical care cardiology in context of recent 
advances in the field calls for an updated core curriculum 
covering all aspects of critical care training for cardiovas-
cular fellows as well as aspiring CICU specialists. Apart 
from integrating the ever-expanding list of competences, 
a holistic training concept must be flexible enough to 
allow for personalization of the candidate’s career path-
way. To incentivize fellows to pursue the lengthy and 
demanding training required to become an expert in 
critical care cardiology, a modular curriculum seems to 
be the most applicable basis for tailoring their education 
to prior professional experience and personal wishes, 
including the desire for maternity/paternity leave, and 
international workplace mobility. Importantly, training 
programs should be conceptualized to allow for inter-
ruption of clinical training for research purposes and 
hybridization with sub-specialization programs in inter-
ventional cardiology or advanced heart failure [6].

Conclusion
The evolution of modern critical care cardiology has 
generated a burgeoning demand for specialists in this 
domain of cardiovascular medicine, and by extension, a 
need for an updated concept for sub-specialization that 
is both comprehensive and flexible. Despite the general 
consensus that there is a need for such training stand-
ards, dedicated sub-specialization tracks or advanced fel-
lowships in cardiac intensive care are rarely available and 
heterogeneous, which continues to stunt the progression 
of leaders in the field [7]. A contemporary core curricu-
lum endorsed by the major intensive care societies may 
incentivize fellows to pursue a career in critical care car-
diology, encourage teaching institutions to offer a tangi-
ble educational perspective, and ultimately improve the 
quality of care for critically ill patients.
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