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Critical emergency medicine and the resuscitative 
care unit

Critical emergency medicine is the medical field concerned with management of critically ill 
patients in the emergency department (ED). Increased ED stay due to intensive care unit (ICU) 
overcrowding has a negative impact on patient care and outcome. It has been proposed that 
implementation of critical care services in the ED can negate this effect. Two main Critical 
Emergency Medicine models have been proposed, the “resource intensivist” and “ED-ICU” 
models. The resource intensivist model is based on constant presence of an intensivist in the 
traditional ED setting, while the ED-ICU model encompasses the notion of a separate ED-
based unit, with monitoring and therapeutic capabilities similar to those of an ICU. Critical 
emergency medicine has the potential to improve patient care and outcome; however, estab-
lishment of evidence-based protocols and a multidisciplinary approach in patient manage-
ment are of major importance.
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INTRODUCTION

Emergency medicine (EM) is the medical specialty that focuses on recognition, evaluation, 

and coordination of care and treatment of acutely ill patients [1]. Actualization of a structured 

emergency department (ED) was achieved by U.S. physicians in the 1960s following the real-

ization that management of acutely ill patients required a dedicated group staffed with spe-

cialized physicians [2-4]. Critical care medicine (CCM) is a medical specialty developed to 

provide advanced monitoring and individualized care to patients facing life-threatening con-

ditions. The idea of a specified unit where patients are monitored by specially trained staff 

was conceptualized during the poliomyelitis epidemic in the early 1950s [5,6]. Since then, the 

intensive care unit (ICU) has become integral to treatment of critically ill patients [7].

 Admission of patients to the ICU is often complicated by low bed availability and limited 

resources [8,9], resulting in substantial delays in ICU admission and increased mortality [10-

12]. Therefore, implementation of critical care services in the ED could potentially negate 

these hindrances and improve patient care and outcome. 

http://crossmark.crossref.org/dialog/?doi=10.4266/acc.2020.00521&domain=pdf&date_stamp=2021-02-28
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METHODS

To identify articles for the current literature review, we per-

formed an electronic database search. We searched for pub-

lished and in print articles in bibliographic databases, includ-

ing Institute for Scientific Information Web of Science, PubMed, 

Science Direct, Scopus, Wiley Online Library, Google Scholar, 

and other international databases and websites. In addition, 

the literature research involved a manual search of bibliogra-

phies of the identified papers and relevant information perti-

nent to this study. The following keywords were used with the 

Boolean operators “AND” and “OR” as appropriate: “Critical 

Care,” “Emergency Medicine,” “Emergency Department,” “In-

tensive Care Unit,” “Models,” and “Training.” The literature was 

limited to journal articles written in English. Two reviewers 

screened all potential references for inclusion. The last litera-

ture search was conducted on May 22, 2020.

ICU BED AVAILABILITY 

The aging population, increased patient expectations, and 

complex medical procedures have led to a greater demand for 

medical services during the last decade [8]. As a result, the 

medical community faces essential challenges that hinder pa-

tient care, with dire need for bed availability and resources 

[9,11]. Specifically, the demand for critical care services in the 

U.S. exceeds bed supply [12], and this imbalance is more pro-

nounced in countries with lower bed number to population 

ratio. European countries like France (11.6 beds per 100,000 

population) and Asian countries such as India and China (3 

beds per 100,000 population) have substantially fewer avail-

able critical care beds than the U.S. (34.6 beds per 100,000 pop-

ulation) [13-15].

 The inability to treat critically ill patients due to inadequate 

personnel and resources is associated with increased mortali-

ty and rate of hospital readmission [10,16]. The combination 

of insufficient resources and high demand for medical care 

has led to implementation of specific criteria and scoring sys-

tems to facilitate patient triage [8,17]. Some of the factors con-

tributing to the decision for ICU admission are bed availabili-

ty, severity and reversibility of patient condition, and potential 

comorbidities [8,16]. However, lack of resources increases the 

complexity of ICU triage decision-making, resulting in fewer 

ICU admissions [18]. 

 Critically ill patients in the ED that require advanced moni-

toring and specialized treatment or interventions are signifi-

cantly affected by ICU overcrowding. Several studies have re-

KEY MESSAGES 

■  Implementation of Critical Emergency Medicine mod-
els has the potential to improve the outcome of critically 
ill patients presenting to the emergency department.

■  Irrespective of specialty, emergency department physi-
cians handling critically ill patients should be highly 
trained and skilled in resuscitation and in management 
of life-threatening conditions. 

ported that transfer delay longer than 6 hours from ED to ICU 

is associated with delayed assessment and care, increased 

probability of medical misconduct, ICU readmission, unfa-

vorable outcome, and early mortality [19,20]. Furthermore, an 

ED length longer than 5 hours was an independent risk factor 

for poor outcomes in critically ill patients [21-23]. The impact 

of hospital overcrowding on patient care has become more 

pronounced during the coronavirus disease 2019 (COVID-19) 

pandemic due to increased flow of patients through the ED 

[24]. Patients with acute and critical conditions might be sub-

ject to suboptimal care and admission delays as a result of over-

crowded departments and general wards [25].

 The increased need for ICU beds has led to development of 

the “ICU without walls” model [26]. In this model, manage-

ment of critically ill patients in the general ward is optimized 

by collaboration between healthcare personnel specialized in 

CCM and ward physicians within the context of a rapid re-

sponse system (RRS) or medical emergency team (MET). The 

latter is a small group of individuals specialized in emergency 

and critical care, which is alerted for assessment of a critically 

ill patient [27]. In addition to on-site resuscitation, the MET 

can recognize patients who need to be admitted to the ICU. 

Research has shown that implementation of RRSs/METs in 

hospitals is associated with decreased mortality and reduced 

rates of cardiopulmonary arrest episodes outside of the ICU 

[28]. The “ICU without walls” model might improve the out-

comes of acutely ill ward patients, and increasing evidence 

suggests that a similar model can be used efficiently for the 

ED [26]. However, more recent models have been developed 

during the last decade.

EMERGENCY DEPARTMENT INTENSIVIST 

The Society for Academic Emergency Medicine was the first 

to propose designated “emergency centers” where critical care 

services are provided to acutely ill patients [29]. Patients are 

transported to the emergency center for initial diagnosis and 
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management before potential ICU admission. These centers 

fulfill specific critical treatment criteria including appropriate 

ICU equipment and specialized healthcare personnel. In this 

context, a “resource intensivist” model was proposed in 2012 

and is based on the constant presence of a physician trained 

in intensive care in the ED [30]. ED intensivists are responsible 

for management of critically ill patients until their admission 

to the ICU and advise their colleagues on controversial mat-

ters concerning treatment of severe diseases. Notably, ED in-

tensivists can continue management of patients after ICU ad-

mission or provide their services in other areas of the hospital, 

including the emergency department-integrated intensive 

care unit (ED-ICU). This unit is located within the ED and 

possesses monitoring and therapeutic capabilities similar to 

those of an ICU. Such a unit enables ED physicians and inten-

sivists to deliver critical care services irrespective of ICU bed 

availability, decreasing the adverse effects of hospital over-

crowding [31]. Two ED-ICU models have been described, the 

“hybrid” and the “stand-alone ED-ICU.”

 The hybrid model can be implemented in institutions where 

the ED incorporates dedicated resuscitation bays [30]. Here, 

inclusion of an ED intensivist enables management of criti-

cally ill patients beyond the first hour after resuscitation, con-

stituting a hybrid “resuscitation bay and ED-ICU” (RED-ICU 

or resuscitative care unit). The ED intensivist leads a group of 

emergency physicians (EPs) and appropriately trained nurs-

ing staff and ensures that the team follows the established 

protocols for management of critically ill patients arriving in 

the ED. This model was utilized in a study including critically 

ill patients who required time-sensitive surgical interventions 

[32]. The authors reported that implementation of the model 

facilitated transfer to the operating theater or ICU and improved 

patient outcomes. A 22-bed RED-ICU is in operation at Stony 

Brook University Medical Center and incorporates an Acute 

Critical Care Subunit encompassing eight beds, while the re-

maining beds are reserved for ED patients in need of further 

evaluation, monitoring, and treatment [33]. This unit functions 

as an extension of the ED and is staffed by EPs and resuscita-

tion fellows.

 The stand-alone ED-ICU model consists of an isolated unit 

within the ED containing ICU beds and appropriate equip-

ment [33]. Critically ill patients in the ED are stabilized and 

Figure 1. Non-intensive care unit (non-ICU) critical care models. RRS: rapid response system; MET: medical emergency team; ED-ICU: 
emergency department-integrated intensive care unit.
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admitted to the ED-ICU for further treatment. This model ne-

gates the issue of ICU admission delay, although it might not 

be cost-effective due to the need for de-novo creation of ICU 

beds. A stand-alone ED-ICU, termed the emergency critical 

care center (EC3), has been created and established at the 

University of Michigan University Hospital [20]. It is a nine-

bed ICU within the ED, containing five resuscitation bays and 

four designated trauma beds. The EC3 provides ICU-level care 

by physicians trained in critical care, independent of their spe-

cialty. The University of Michigan EC3 was the site of a large 

observational retrospective cohort study from 2012 to 2017 

[20]. In that study, patients were divided into pre-EC3 (2012–

2015) and post-EC3 (2015–2017) groups. Using electronic pa-

tient records, 30-day mortality and ICU admission rate were 

calculated for both groups. The authors concluded that ED-

ICU implementation was associated with lower 30-day mor-

tality and reduced rates of ED to ICU transfer. The University 

of Pennsylvania Resuscitation and Critical Care Unit is anoth-

er example of the stand-alone ED-ICU model [33]. This five-

bed ICU is located within the ED, and its staff includes exclu-

sively certified intensivists and EPs with advanced resuscita-

tion training.

 Observational retrospective cohort studies have shown that 

ED-ICUs are effective in lowering mortality and in improving 

duration in the ED [20,32]. However, randomized controlled 

trials along with cost-effective analyses are needed to conclude 

whether ED-ICUs have a significant impact on patient care 

(Figure 1) [30]. 

CRITICAL EMERGENCY MEDICINE

Critical emergency medicine is an emerging area focusing on 

resuscitation of unstable ED patients and refers to acute med-

ical care of patients in medical emergency that pose an im-

mediate threat to life, irrespective of location, such as those 

with sepsis or shock [34]. The term was introduced in 2010 by 

the Scandinavian Society of Anaesthesiology and Intensive 

Care Medicine, describing the roles and competencies of an-

esthesiologists and intensive care physicians in caring for pa-

tients with life-threatening illness or injury. One reason the 

term was introduced was to distinguish these core activities 

from the broader internationally-recognized medical special-

ty of emergency medicine [35]. In 2016, the European Board 

of Anaesthesiology and European Society of Anaesthesiology 

formally adopted the term “to define anesthesiologists’ com-

petencies and role in the acute management of life-threaten-

ing emergencies,” which had previously been referred to in 

the anesthesiology specialty [36]. Physicians providing critical 

care services in the ED are confronted with life-threatening 

acute illnesses and should have specialized resuscitation knowl-

edge and skills [37]. As previously mentioned, treatment of 

critically ill patients in the ED involves a variety of medical 

specialties or subspecialties, such as intensivists, EPs, and an-

esthesiologists [30]. However, no agreement has been reached 

as to which specialty is most qualified to undertake the care of 

these patients.

 In view of this debate, the European Society of Anaesthesi-

ology and the European Board of Anaesthesiology issued a 

statement declaring that management of critically ill patients 

in the ED should be the responsibility of the anesthesiologist 

[36]. Anesthesiologists are trained in critical care, emergency, 

and pain medicine and acquire the necessary skills for coping 

with life-threatening situations under the controlled environ-

ment of the operating room. They additionally proposed that 

anesthesiologists are suitable for undertaking leadership roles 

during emergencies since they are trained to do so in the op-

erating room. However, several authors refuted this concept, 

suggesting that EPs are essential in assessment and diagnosis 

of critically ill patients in the ED, especially when overcrowd-

ing becomes an issue [33,37,38]. EPs are specifically trained to 

establish the correct diagnosis among a plethora of possible 

conditions and are experienced in selecting the appropriate 

diagnostic work-up, while also being trained in resuscitative 

interventions [39,40]. In the era of the COVID-19 pandemic, 

EPs play an essential role in timely triage of patients suspected 

to be infected and in need of advanced monitoring and care 

[41].

 It has been proposed that patient care in the ED can be im-

proved by the presence of an ED intensivist, who can provide 

additional expertise in resuscitation and management of criti-

cally ill patients. Intensivists also can facilitate protocol estab-

lishment and implementation in the ED setting. Finally, they 

can train less experienced personnel and perform simulation 

courses in advanced resuscitation techniques and critical care 

[30]. Regardless of their primary specialty, the ED resuscita-

tionist must have extensive knowledge and training in resus-

citation science, which is the most important prerequisite for 

provision of high-quality critical emergency medicine. 

TRAINING IN CRITICAL EMERGENCY MEDICINE

An assortment of training pathways has become available to 

physicians interested in critical emergency medicine [42]. Train-

ing can be acquired through residency rotations, courses, or 
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postgraduate studies. The majority of Emergency Medicine 

and Anesthesia Residency Programs provide training in cru-

cial critical care procedures, such as airway management, cen-

tral venous access, and fluid resuscitation [43]. Critical emer-

gency medicine physicians should be proficient in invasive 

monitoring techniques, including invasive blood pressure 

monitoring, central venous pressure measurement, and pul-

monary artery catheterization [44]. These skills can be acquired 

during specialization or through subspecialization [45].

 The Scandinavian Society of Anaesthesiology and Intensive 

Care Medicine introduced a novel 2-year post-specialist train-

ing course for anesthesiologists interested in critical emer-

gency medicine [35]. The focus of this program is to provide 

anesthesiologists with the appropriate skills for undertaking 

treatment of critically ill or injured patients in the pre-, in-, 

and inter-hospital settings. It also aims to improve knowledge 

of the systems required for provision of critical care in those 

settings and to promote quality assurance programs and aca-

demic research. Anesthesiologists who have documented in-

terest and experience in critical care are eligible to apply. Oth-

er specialists are considered suitable to apply for this program 

as long as they have at least 2 years of experience in anesthesi-

ology as well as board-qualified knowledge of resuscitation 

and life support. Participants are required to undertake four, 

4-day residential courses and to organize an exchange period 

with a clinic or department of a different country. Trainees are 

obligated to participate in a scientific project spanning at least 

2 years and to work simultaneously in an emergency critical 

care setting. 

 The post-graduate study program (MSc) “resuscitation” of 

the National and Kapodistrian University of Athens, Greece, is 

a training program that provides high-quality expertise in the 

field of resuscitation [46]. This MSc is not taught in any other 

European or U.S. academic institution and focuses on training 

healthcare personnel in the developing field of resuscitation 

science and introducing appropriate methods for high-quality 

resuscitation-related research. Specific areas of research inter-

est include successful management of cardiac arrest, preven-

tion of life-threatening complications, and critical patient care. 

The program aims to provide expertise in resuscitative tech-

niques, to train physicians to cope with possible clinical di-

lemmas, and to familiarize participants with management of 

successfully resuscitated patients in the ED or ICU. A summa-

ry of the opportunities available for CCM and resuscitation 

subspecialization is presented in Table 1. 

Table 1. Critical emergency medicine and resuscitation training pathways

Country
Option for critical emergency medicine  

training for EPs
Option for resuscitation  

training
Comment

USA 1. Internal medicine critical care fellowship
2. Anesthesiology critical care fellowship
3. Surgical critical care fellowship
4. Neurocritical care fellowship

Resuscitation fellowship -

UK 1. Dual training (EM and intensive care)a

2. Critical care fellowship
Resuscitation fellowshipb a8.5 Years for EM and intensive care training

bEPs, acute care physicians, intensive care  
physicians, anesthesiologists

Canada Critical care fellowship Resuscitation and reanima-
tion fellowship

-

Saudi Arabia Critical care fellowship - -

Australia Critical care fellowship - -

South Africa Critical care fellowship - -

Greece Critical care fellowshipc Post-graduate study program 
(MSc) “resuscitation”d

cInternists, general surgeons, anesthesiologists, 
cardiologists, and pulmonologists can sub-
specialize in both critical care and EM.

dAvailable for physicians of all specialties

China Critical care fellowship (pulmonary and critical care) - -

Scandinavian 
countries

- - Norway, Finland, Denmark, Sweden, Iceland
Post-specialist training in critical emergency 
medicine, available only for anesthesiologists

EP: emergency physician; EM: emergency medicine.
a-dEach footnote of Option is specifically explained in the same footnote of Comment. 
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WHAT LIES AHEAD?

Critical emergency medicine has the potential to greatly im-

prove the care and outcome of critically ill patients [34]. Nev-

ertheless, several issues must be addressed to standardize and 

optimize patient care. A consensus on specialties able to prac-

tice critical emergency medicine seems mandatory [44]. Con-

sidering that critically ill ED patients benefit greatly from a 

team approach, inclusion of anesthesiologists, intensivists, 

and EPs seems ideal, with the criteria of (sub)specialization 

and extensive training in resuscitation science. In countries in 

which emergency medicine is not a distinct (sub)specialty, 

critical emergency medicine can be provided by the acute 

care anesthesiologist [38]. In such countries, the National So-

cieties of Anesthesiology must embed critical emergency med-

icine and personalized physiology-guided treatment strate-

gies into their training programs [32]. 

CONCLUSION

Critical emergency medicine is an emerging field and is antic-

ipated to significantly improve access to high-quality acute 

care worldwide. Official training curricula must be established 

to facilitate (sub)specialization and promote evidence-based 

resuscitation practices in the critically ill ED patient. The ED 

resuscitation unit can offer high-quality care in critically ill 

patients, offering an infrastructure for resuscitation.
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