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Since theirwidespread introductionmore than half a century ago, intensive care units (ICUs) have become an in-
tegral part of the health care system. Although most ICUs are found in high-income countries, they are increas-
ingly a feature of health care systems in low- and middle-income countries. The World Federation of Societies
of Intensive and Critical Care Medicine convened a task force whose objective was to answer the question
“What is an ICU?” in an internationally meaningful manner and to develop a system for stratifying ICUs on the
basis of the intensity of the care they provide.We undertook a scoping review of the peer-reviewed and gray lit-
erature to assemble existing models for ICU stratification. Based on these and on discussions among task force
members by teleconference and 2 face-to-face meetings, we present a proposed definition and classification of
ICUs. An ICU is an organized system for the provision of care to critically ill patients that provides intensive
and specializedmedical and nursing care, an enhanced capacity for monitoring, andmultiplemodalities of phys-
iologic organ support to sustain life during a period of life-threatening organ system insufficiency. Although an
ICU is based in a defined geographic area of a hospital, its activities often extend beyond the walls of the physical
space to include the emergency department, hospital ward, and follow-up clinic. A level 1 ICU is capable of pro-
viding oxygen, noninvasive monitoring, and more intensive nursing care than on a ward, whereas a level 2 ICU
can provide invasive monitoring and basic life support for a short period. A level 3 ICU provides a full spectrum
of monitoring and life support technologies, serves as a regional resource for the care of critically ill patients,
andmay play an active role in developing the specialty of intensive care through research and education. A formal
definition anddescriptive framework for ICUs can informhealth care decision-makers in planning andmeasuring
capacity and provide clinicians and patients with a benchmark to evaluate the level of resources available for
clinical care.
© 2016 Elsevier Inc. All rights reserved.
1. Introduction and overview

Florence Nightingale is widely credited with the establishment of
the precursor of the contemporary intensive care unit (ICU). During
the Crimean War in 1854, she and a team of nurses created an area of
the military field hospital that could provide more intensive nursing
care for themost severely injured soldiers. From the time of Nightingale
to the mid-1950s, intensive care was primarily intensive nursing care.
With the development of techniques of hemodialysis and the wide-
spread introduction of mechanical ventilation after World War II, the
contemporary model of the ICU began to take shape [1]. Ibsen in
Denmarkfirst used prolongedmechanical ventilation to support victims
of the polio epidemic of 1952 and created the first intensive care unit in
1953 [2]. Intensive care units were established in France in 1954 [3], in
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Baltimore in 1957 [4], and in Toronto in the late 1950s as discrete geo-
graphic areas within the hospital that brought together developing
technologies for organ support such as positive pressure ventilation, he-
modialysis, and invasive cardiovascular monitoring. Within a decade,
the ICU had become an essential element of hospital-based health
care, and intensive care emerged as a distinct medical subspecialty [5].

Intensive care continues to evolve, from a specialty defined by a dis-
crete area of the hospital to one definedmore broadly by the capacity to
provide rapid resuscitative and supportive care where it is needed—on
the hospital ward by dedicated outreach teams, in the emergency de-
partment, and even in the prehospital setting. At the same time, it is be-
coming a discipline that addresses the needs of its survivors through
rehabilitation and through post-ICU follow-up clinics. Finally, it has
also embraced the limitations of health care technologies and is placing
increased emphasis on its role in providing dignified compassionate
care at the end of life.

TheWorld Federation of Societies of Intensive and Critical CareMed-
icine (WFSICCM)—a federation of close to 80 professional societies
representing the clinicians from around theworldwho care for critically
ill patients—struck a task force whose remit was to develop a globally
applicable answer to the question “What is an ICU?” The conclusions
of that process are presented here.

2. Methods

In 2014, the Council of theWFSICCM decided to strikemultinational
task forces to address key issues in the organization and delivery of in-
tensive care; one of these was to answer the question “What is an
ICU?” Invitations were sent to the approximately 80 professional socie-
ties thatmake up theWFSICCM to nominate representatives to serve on
these task forces. Additional task force members were selected on the
basis of their interest and expertise in the particular themes addressed.
The members of this task force are listed in Appendix A.

We used a number of complementary methods to develop this re-
port. One author (LB) undertook a detailed scoping review to identify
available definitions from the biomedical and gray literature. We con-
vened 2 face-to-face meetings during 2015 (in Brussels and Seoul)
and held further discussions by conference call and e-mail. On the
basis of these interactions, we established a descriptive framework
and an initial draft document that were further modified and refined
by iterative feedback frommembers of the task force and of the Council
of the WFSICCM.

3. Global disparities in critical care capacity

A broadly useful definition of intensive care must take into
consideration the international variation in capacity to provide care
for the acutely ill. Each year, approximately 164 000 patients are admit-
ted to ICUs in England, Wales, and Northern Ireland; of these, 79% sur-
vive to leave hospital (https://www.icnarc.org/Our-Audit/Audits/Cmp/
Reports/Summary-Statistics). In the United States, there are approxi-
mately 4 million ICU admissions per year, and annual critical care ex-
penditures amount to $81.7 billion or 0.66% of the gross domestic
product [6]. Comparative data for low- and middle-income countries
are unavailable. However, for every 100 000 people in the country,
Germany has to 24.6 ICU beds, Canada 13.5 ICU beds, the United
Kingdom 3.5 ICU beds, South Africa 8.9 ICU beds, Sri Lanka 1.6 ICU
beds, and Uganda 0.1 ICU bed [7]. In the developing world, ICUs are
found almost exclusively in large urban areas; Boston in the United
States has 45 times asmany ICU beds per 100 000 population as Kumasi
in Ghana [8].

These disparities reflect striking disparities in health care delivery
around theworld. Fewer than 70 of the 191member states of the United
Nations meet the World Health Organization recommendations for a
national blood program to support blood transfusions (World Health
Organization. Blood safety for too few. Press Release, WHO⁄25 April
2000). Common diagnostic blood tests such as arterial blood gases, cre-
atinine, and serum electrolyte estimations are often unavailable in
major cities of sub-Saharan Africa [9], and microbiological investiga-
tions are rare and typically unreliable [10]. Two-thirds of the world's
population lacks adequate access to medical imaging [11], and because
of financial constraints and infection risks, there is often no access to in-
vasive monitoring [12]. Even more basically, regular access to potable
water and electricity cannot be guaranteed in the capital cities of
many developing countries and even less so available in rural areas,
which house up to 80% of the population [13]. A reliable oxygen supply
remains a critical problem for hospitals in developing countries, and
lack of oxygen is still a cause of death in Africa, including some capital
cities [14].

4. What is intensive care?

Intensive care, also known as critical care, is a multidisciplinary and
interprofessional specialty dedicated to the comprehensive manage-
ment of patients having, or at risk of developing, acute, life-
threatening organ dysfunction. Intensive care uses an array of technolo-
gies that provide support of failing organ systems, particularly the lungs,
cardiovascular system, and kidneys. Although the specialty has devel-
oped expertise in the comprehensive management of disorders such
as sepsis and the acute respiratory distress syndrome, its common ex-
pertise is the pathophysiology and support of organ dysfunction more
than the specific management of the diseases responsible for the acute
illness; the primary goal of intensive care is to prevent further physio-
logic deterioration while the underlying disease is treated and resolves.

Training models for physicians providing intensive care have been
the focus of another task force of the WFSICCM (Amin et al, J Crit Care,
2016;35:223-228). In some countries, intensive care is a distinct medi-
cal specialty, with a dedicated training program that starts following
graduation from medical school. More commonly, aspiring intensivists
obtain additional expertise in intensive care after completing specialist
training in another discipline, for example, anesthesia, surgery,
pulmonology, emergency medicine, or pediatrics. In some countries,
the 2 paths oexist. To define intensive care as a multidisciplinary spe-
cialty is to recognize that although its practitioners share common ex-
pertise in the management of acute organ system insufficiency, they
may also come from various specialty backgrounds that provide addi-
tional clinical expertise.

Intensive care is not just a clinical specialty but a system of care de-
livered by a skilled interprofessional team that includes physicians,
nurses, respiratory therapists, physiotherapists, pharmacists, microbiol-
ogists, social workers, ethicists, spiritual care, and many others.

The definition of an ICU bed varies around theworld, and evenwith-
in a single health care system, and is heavily shaped bypublic health pri-
orities and regulatory requirements, as well as by economic factors,
including resource availability and approaches to hospital and physician
reimbursement. A number of professional bodies and health care
funders have sought to enumerate the specific features that make care
intensive and so differentiated the care provided within an ICU from
that delivered throughout a health care facility (Table 1).

As the discipline of intensive care has matured, its scope has broad-
ened. Intensivists and other critical care practitioners nowplay an active
role in the resuscitation of acutely unstable patients in the emergency
department or on the hospital ward, and in the rehabilitation of survi-
vors of critical illness. Their expertise extends beyond the treatment of
the patient to the support of the family, the provision of compassionate
care at the end of life, and developing societal preparedness for future
crises. Originally defined by the geographic locale where care was pro-
vided, intensive care has become a specialty without walls. Yet central
to its success is the availability of a dedicated space where patients
with acute organ dysfunction can be cared for by a skilled teamof health
care providers and often for an extended period. That capacity is the
focus of our report.
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Table 1
Definitions of an ICU.

The Intensive Care Society (UK)
(http://www.ics.ac.uk/ics-homepage/
guidelines-and-standards/)

2013 An ICU is a specially staffed and equipped, separate, and self-contained area of a hospital dedicated to the management
and monitoring of patients with life-threatening conditions. It provides special expertise and the facilities for the
support of vital functions and uses the skills of medical, nursing, and other personnel experienced in the management of
these problems.

Smith and Nielsen [21] 1999 A service for patients with potentially recoverable conditions who can benefit from more detailed
observation and invasive treatment than can safely be provided in general wards or high-dependency areas.

Society of Critical
Care Medicine [22]

1999 ICU serves as a place for monitoring and care of patients with potentially severe physiological instability requiring
technical and/or artificial life support. The level of care in an ICU is greater than that available on the floor or
intermediate care unit

Haupt et al [23] 2003 Provide services and personnel that ensure optimal care to critically ill patients
Royal College of Anaesthestists
https://www.rcoa.ac.uk/accs/
intensive-care-medicine

2009 Intensive care medicine, also referred to as critical care medicine, is that body of specialist knowledge and practice
concerned with the treatment of patients with, at risk of, or recovering from potentially life-threatening failure of one or
more of the body organ systems. It includes the provision of organ system support; the investigation, diagnosis, and
treatment of acute illness; systems management and patient safety; ethics; end-of-life care; and support of families.

Valentin and Ferdinande [16] 2011 The ICU is a distinct organizational and geographic entity for clinical activity and care, operating in cooperation with
other departments integrated in a hospital. The ICU is preferably an independent unit or department that functions as a
closed unit under the full medical responsibility of the ICU staff in close concert with the referring medical specialists. It
has a defined geographical location concentrating the human and technical resources, such as manpower, professional
skills and competencies, technical equipment, and the necessary space.

College of Intensive Care Medicine of
Australia and New Zealand
Minimum Standards for Intensive
Care Units. College of Intensive
Care Medicine (2011)

2011 An ICU is a specially staffed and equipped, separate, and self-contained area of a hospital dedicated to the management
of patients with life-threatening illnesses, injuries, and complications, and monitoring of potentially life-threatening
conditions. It provides special expertise and facilities for support of vital functions and uses the skills of medical,
nursing, and other personnel experienced in the management of these problems.

Joint Faculty of Intensive Care Medicine of
Ireland and Intensive Care Society of Ireland
National Standards for Adult Critical
Care Services, p1-19 (2011)

2011 Critical care units provide life-sustaining treatment for critically ill patients with acute organ dysfunction due to
potentially reversible disease. It is the purpose of the unit to support the patient's failing organs and diagnose and treat
the underlying cause. Patients at risk of organ dysfunction due to chronic disease processes may also benefit from
critical care in the perioperative period or other temporary reversible circumstance, eg, after trauma.
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5. What is an ICU?

A global definition of an ICU must acknowledge the wide interna-
tional variability that currently exists in the capacity to care for the
sickest patients in the health care system. In describing the elements
that make care intensive and in grouping these to stratify ICUs on the
basis of their capacity to provide that care, we recognize that intensive
care is not an absolute concept but rather a relative one defined in rela-
tion to the realities of a particular health care system that can vary de-
pending on available resources and approaches to care.

The factors that make clinical care intensive and that delineate the
provision of that care as separate from routine clinical care can be clas-
sified into 5 domains.

5.1. Physical space

Although critical care is increasingly delivered outside the physical
confines of an ICU, the presence of a discrete geographic locale within
a hospital or health center where the sickest patients can be cared for
is central to the definition of an ICU. A discrete physical space enables
the concentration and efficient sharing of technologies and expertise
so that all patients benefit maximally. Detailed design considerations
are beyond the scope of this report and are described in greater detail
elsewhere [15-17].

The physical space of an ICU should be large enough to comfortably
accommodate the desired number of ICU beds. Each bed needs access
from all sides to allow patient assessment and treatment and effective
and reliable implementation of infection control measures. Ideally,
each patient should be cared for in a single-bed room [18]. Each room
should have a sink and incorporate design features to accommodate
and provide easy access to supportive devices such as a ventilator and
dialysis machine, as well as monitors. Oxygen and a suction system,
preferably from a built-in system, should be available, and a source of
natural light is desirable. Individual beds and rooms should be arranged
in such a way that they are visible from a central nursing station and,
where possible, should have sufficient space to allow family members
to visit and even participate in the care of the patient. The ICU ideally
will have one or more negative-pressure rooms, with the capacity for
isolating patients with airborne infections. Separate areas should be
available for mixing and dispensing medications and for cleaning and
storing used devices such as bronchoscopes and ventilator circuits.

A central nursing station should reproduce data from individual pa-
tientmonitors. A capacity to record and interpret patient data over time
must be available, whether in paper or electronic record form. Multiple
computer stations should ideally be available to provide access to elec-
tronic medical records, as well as to facilitate communications and per-
mit access to bibliographic databases. One or more seminar rooms and
sleeping facilities for on-call staff should be available in immediate
proximity to the ICU. Finally, a waiting area for family members and a
quiet room where patient updates can be provided to family and
loved ones are central to effective ICU communications.
5.2. Support and monitoring technology

The ability to perform continuous monitoring of patient physiologic
status is a key factor differentiating intensive care fromward-basedhos-
pital care. Monitoring may be noninvasive (transcutaneous oxygen sat-
uration, noninvasive monitoring of heart rate and blood pressure, or
continuous electrocardiogram or electroencephalogram monitoring)
or invasive (hemodynamic monitoring, monitoring of intracranial pres-
sure). Data should be continuously displayed so that they are readily ac-
cessible to all involved in caring for the patient, and recorded so that
clinicians can monitor trends and respond appropriately.

Respiratory support available within the ICU may range from sup-
plemental oxygen delivered by mask or high-flow oxygen system to
conventional and nonconventional modes of mechanical ventilation;
in some ICUs, this may include extracorporeal membrane oxygenation
(ECMO) or carbon dioxide removal. Hemodynamic support is largely
pharmacologic and guided by data generated from continuousmonitor-
ing of hemodynamic parameters; additional modes of support include
cardiac pacing, mechanical cardiac support with intraaortic balloon
counterpulsation or ventricular assist devices, and ECMO to provide
tissue oxygenation. Renal support in the form of intermittent or contin-
uous renal replacement therapy is commonly needed, as is nutritional
support provided enterally using a feeding tube or parenterally. There
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Table 2
A proposed classification of ICUs.

Level 1 Level 2 Level 3

Therapeutic
capacity

Physiologic stabilization and short-term
support of mild organ dysfunction

Basic support of failing organ function Complex, comprehensive support and
management of organ dysfunction

Personnel Physicians with some experience in critical
care available at least
during the day

Physicians with ICU training or
comparable experience present during
day and available at night

Physicians with formal ICU training on call 24/7;
immediate in-hospital availability of medical
staff with ICU experience

Experienced nurses provide 24/7 care Nurses have extra training or comparable
experience in critical care and provide
24/7 care

Nursing staff with specialist ICU training provide 24/7 care

Other personnel available Variable inclusion of allied health
personnel—respiratory therapists,
physiotherapists, dieticians, pharmacists,
etc—as part of ICU care team

Allied health personnel—respiratory therapists, physiotherapists,
pharmacists, dieticians, etc—as regular members of ICU team

Nurse-patient ratio higher than
on ward; preferably 1:4 or 1:3
(1 nurse for 4 patients)

Nurse-patient ratio appropriate to patient
needs but usually no less than 1:3

Nurse-patient ratio appropriate to patient
needs and no less than 1:2

Daily rounds; ad hoc structure Formal daily ICU rounds with
physicians and nurses

Formal multidisciplinary ICU rounds daily and as needed based
on patient complexity and acuity

Variable engagement in critical care
continuing professional education

Engagement in continuing professional
education

Regular engagement in continuing medical/nursing education

Variable access to other medical specialties
in hospital

Ready access to respirologists,
nephrologists, cardiologists, infectious
disease specialists, general surgeons

Rapid access to and variable engagement of full complement of
medical and surgical consultant specialists

Monitoring
capacity

Noninvasive or minimally invasive
monitoring—transcutaneous oxygen
saturation, cardiac monitoring, urine output

Invasive monitoring of blood pressure
and central venous pressures as dictated
by patient status

Advanced hemodynamic monitoring (cardiac catheterization,
ultrasonography, etc); advanced monitoring of pulmonary,
cerebral, and other physiology as directed by clinical needs

Blood gas analyzer immediately available Blood gas analyzer and stat lab associated with ICU
Unit design and
organ support

Dedicated geographic area Dedicated geographic area with
central monitoring station

Dedicated geographic area with individual patient care areas and
central monitoring station

Capacity for oxygen therapy and
noninvasive respiratory support

Basic mechanical ventilatory support,
pharmacologic support of cardiovascular
function, intermittent renal replacement
therapy, parenteral nutrition

Advanced ventilator and hemodynamic support, continuous
renal replacement therapy, capacity for tracheostomy and other
basic surgical procedures

Capacity for isolation of patients needing
contact or airborne precautions

Integration
within the
hospital

Defined geographic area only Ad hoc interactions with other acute care
areas such as emergency department

Outreach team(s), integration with step-down or
high-dependency unit; close collaboration with
emergency department

Research and
education

Ad hoc activity Organized educational activities for staff Formal educational programs for staff
Basic quality improvement program Formal quality improvement program Formal quality improvement program

Ad hoc engagement in clinical research Active involvement in clinical research
Training of residents and fellows as available

Responsiveness
to regional and
societal needs

Ad hoc only, but available and
responsive in event of disaster

Serves as resource for critically
ill patients within hospital

Referral resource for community and district
hospitals and for other ICUs

Formal policy outlining criteria for patient
transfer to higher level ICU

Disaster preparedness plan and capacity

The criteriawithin each stratumshould be regarded as guidelines: specific criteriawill varywith regional resources and capabilities aswell aswith different clinical needs; and for an ICU to
be classified at a certain level, it must meet most, but not all, of the suggested criteria.

273J.C. Marshall et al. / Journal of Critical Care 37 (2017) 270–276
is a continuous need to relieve pain and anxiety and to prevent and
treat delirium.

The specific monitoring and support capabilities of a particular ICU
will depend both on available resources and on the nature of the patient
population served—in hospitals with subspecialty ICUs, a neurosurgical
ICU will look different from a burn unit or a transplant ICU.

5.3. Human resources

The clinical team providing care in an ICU is specially qualified,
interdisciplinary, and interprofessional. The care it provides is more
intensive than that provided elsewhere in the hospital by virtue of a
more intense and more immediate interaction between members of
the team and the critically ill patient.

Ideally, members of both the medical and nursing teams will have
advanced specialty qualifications in intensive care medicine, as well as
ample experience in the care of the critically ill. In addition to physicians
and nurses, teammembersmay include nurse practitioners, respiratory
therapists who manage the mechanical ventilator, physiotherapists
who support mobility and rehabilitation, a nutritionist skilled in the
enteral and parenteral feeding needs of complex patient populations, a
pharmacist with particular expertise in drug-drug interactions and opti-
mal dosing in the critically ill patient, a social worker who can support
the needs of both patient and family, andmany others including microbi-
ologists to assistwith thediagnosis andmanagement of infection and spir-
itual care personnel to support patients and families during a timeof crisis.

Patient acuity necessitates that medical staff be immediately avail-
able tomanage emergencies and tomake amyriad of decisions in a rap-
idly changing clinical situation. Even during the daywhenmoremedical
staff are available, it is important that the number of patients each phy-
sician is responsible for is constrained so that adequate attention is
given to the needs of each. Continuous nursing care is also essential,
and provided at a nurse to patient ratio that is higher than elsewhere
in the hospital, and appropriate to the current needs of the particular
patient. The optimal ratio will, as well, be dictated by the availability
of other support personnel including nursing assistants and respiratory
therapists. The nurse to patient ratio may, in some jurisdictions, be dic-
tated by legislation or labor contracts.

Coordination of a large interdisciplinary team requires a well
thought out administrative structurewith a designatedmedical director
aswell as a nursing director whowill coordinate staffing and care needs
and establish policies and priorities for ongoing patient care.
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5.4. Critical care services provided

An ICU is also defined by the services it provides beyond the imme-
diate demands of individual patient care.

Within the hospital, the ICU provides the capacity to care for
acutely unstable patients—to evaluate, resuscitate, and support the
patient using themost advanced facilities that the hospital can provide.
However, an ICU also plays a role in the larger health care system. Itmay
serve as a referral center for smaller hospitals that lack ICU facilities. In a
larger community, it may provide specialty services not available in
other ICUs—neurological support and monitoring, advanced trauma
care, management of complex respiratory failure, etc. Conversely,
units capable of providing an intermediate level of care, variously
known as high-dependency units, step-down or step-up units, and
intermediate care units, can provide support and monitoring to
patients who do not need the full spectrum of ICU supportive care;
these are appropriately considered an element of in integrated intensive
care program.

Increasingly, the ICU team is taking a larger role in the management
of patients on the hospital wards or in the emergency department. Out-
reach teams provide consultative services on the wards and assist med-
ical and surgical teams in managing clinical situations where more
intensive, timely, and coordinated interventions can prevent deteriora-
tion and a need for ICU admission. For example, sepsis teams provide
support in the initial management and support of unstable patients
with sepsis.

Increasingly, survivors of ICU care are being seen following hospital
discharge in dedicated follow-up clinics that not only ensure continuity
of care following devastating illness but provide important insight into
the long-term sequelae of that illness [19,20].

Finally, critical care practitioners gain substantial expertise in
supporting patients and their families through the process of death
and dying when it has become apparent that continuing intensive care
can do nothing more than prolong the process of dying, and this skill
is frequently harnessed not only during the dying process but also in
early discussions to clarify patient wishes and perspectives at the end
of life or in the face of a significant risk of death.
5.5. Research, education, and quality improvement

A functional ICU, like any other specialized component of the health
care system, has an inherent obligation to continuously improve patient
care based on an ongoing evaluation of the shortcomings of the care it
provides and the changing knowledge base that informs best care.
This is the domain of continuous quality improvement. It also has a re-
sponsibility to contribute to the processes of evaluating best care on
the one hand and sharing that information on the other; these are the
domains of research and education, respectively. The extent to which
an ICU can engage in quality improvement, research, and education
will vary; nonetheless, engagement in these processes should be an as-
pirational goal of all ICUs for they lead inexorably to better patient care
and improved clinical outcomes.
6. What is an ICU?

We propose the following definition of an intensive care unit. An
intensive care unit (ICU) is an organized system for the provision of
care to critically ill patients that provides intensive and specialized
medical and nursing care, an enhanced capacity for monitoring, and
multiplemodalities of physiologic organ support to sustain life during
a period of acute organ system insufficiency. Although an ICU is based
in a defined geographic area of a hospital, its activities often extend
beyond the walls of the physical space to include the emergency
department, hospital ward, and follow-up clinic.
7. Toward a classification of ICUs

We propose a categorization of ICUs based on a variety of parame-
ters that reflect the potential of the unit to provide excellent and
expert care to the most acute seriously ill patients. Stratification is
based on 12 variables:

1. Availability of skilled medical personnel
2. Availability of skilled nursing personnel
3. Availability of other specialists—respiratory therapists, physio-

therapists, pharmacists, nutritionists, etc
4. Capacity to monitor acutely ill patients
5. Availability of resources for the support of failing organ function
6. Design and structure of the physical space
7. Integration with ICU outreach services—in the emergency depart-

ment and hospital ward, as well as services for follow-up of
discharged patients

8. Presence of formal educational and professional development
services for staff

9. Presence of dedicated house staff and role as a center for training
expert personnel

10. Capacity for research and quality improvement activities
11. Role in acting as a referral service for the hospital, the community,

and the country
12. Ability to scale up services in response to a natural or human-made

disaster or pandemic outbreak.

Most frameworks for classifying ICUs use a numeric scale, with 3
being the top level. We have followed this precedent and classify ICUs
as primary, secondary, and tertiary (Table 2).

7.1. Primary (level 1) ICU

The most basic level ICU is staffed by medical doctors who have ex-
perience in critical care butmaynot have formal training. They are read-
ily available at least during the day, and medical expertise is accessible
at night. Nurses have some ICU experience with or without additional
training, and the nurse to patient ratio is higher than it is on a regular
ward of the same facility. Other specialists are available within the hos-
pital but not necessarily a part of the ICU team. The unit has the capacity
to monitor vital signs noninvasively on an intensive basis, to monitor
transcutaneous oxygen saturation, and to provide continuous electro-
cardiogram monitoring. Organ support is limited to the provision of
supplemental oxygen bymask or by noninvasive positive pressure ven-
tilation or short-term invasive mechanical ventilation; simple mechan-
ical ventilation may also be available for the care of stable chronically
ventilated patients. A level 1 ICU consists of a dedicated space within
the hospital. There is no formalized outreach service, and educational
activities for staff are sporadic; no formal training program for
intensivists is in place. The unit has a basic quality improvement pro-
gram, butmay not regularly participate in research, and is a referral ser-
vice for patients from within the hospital only. There is no formal plan
for surge capacity management. A plan outlining criteria for transfer of
patients to higher-level more specialized centers should be in place.

7.2. Secondary (level 2) ICU

A level 2 ICU is staffed by physicians with specialty training in med-
icine, surgery, anesthesia, pediatrics, emergency medicine, and other
disciplines who may also have formal ICU training; alternatively, staff
may have dedicated intensive care training. Staff are present or immedi-
ately nearby during the day, and promptly available by phone or in per-
son to handle crises during evenings and weekends. Nursing care is
provided around the clock by nurses having some special qualifications
in intensive care; the nurse to patient ratio is higher than in other areas
of the hospital but typically no less than 1:3. Allied health care profes-
sionals are part of the ICU team or readily available, and a commitment



275J.C. Marshall et al. / Journal of Critical Care 37 (2017) 270–276
to interprofessional practice is reflected in regular multidisciplinary
rounds. Continuous monitoring of vital signs is available, including the
invasive monitoring of blood pressure, central venous pressure, and
transcutaneous oxygen saturation (SpO2). A blood gas analyzer should
be immediately available. Modalities of organ support include endotra-
cheal intubation and positive pressure ventilation, the administration of
vasoactive medications, and renal replacement therapy. Facilities are
available for family members, and educational programs for staff are
in place. A level 2 ICU has a formal quality improvement program,
with regular reviewof practices and complications. It serves as a referral
center for local hospitals that lack dedicated ICU facilities.

7.3. Tertiary (level 3) ICU

A level 3 ICU provides state-of-the-art care to the sickest critically ill
patient. It is staffed bymedical doctors with specialty training in critical
care—either as a stand-alone specialty or following full training in an-
other specialty—with 24-hour in-house coverage by a staff physician,
nurse practitioner or equivalent, or critical care trainee. Nursing care is
provided by nurses with additional training in critical care, and the
nurse to patient ratio is typically 1:1 or 1:2, at least during the day,
and guided by patient severity. Additional trained staff contribute to
the care of patients, including respiratory therapists, physiotherapists,
pharmacists, nutritionists, and microbiologists. Multidisciplinary
rounds are conducted daily. A full spectrum of ICUmonitoring and sup-
port is available, including invasive mechanical ventilation, invasive he-
modynamic monitoring and support, and renal replacement therapy.
Other specialty services such as ECMO and invasive neurologicmonitor-
ing may be available. A level 3 ICU frequently serves as a teaching unit
for intensive care trainees and participates actively in quality improve-
ment activities and in clinical research. It serves as a regional referral
center for critically ill patients and is expected to have in place plans
for pandemics and other emergency situations where an acute increase
in demand might be expected. The unit has isolation facilities for
patients needing contact or airborne precautions. It has an integrated
outreach program that can provide support to patients on the
ward or in the emergency department. Ideally it has a formal ICU
follow-up program.

8. Challenges and limitations

Our goal is to create descriptive criteria that are relevant throughout
the world, recognizing that access to resources is highly variable and
thatwithin any given country or region, cultural and professional values
and priorities impact heavily on what defines an ICU. Our descriptions
should be seen as both aspirational and minimal. We recognize that in
many parts of the world, it may be difficult to meet even the criteria
for a level 1 ICU. We do not mean to diminish the efforts of those who
work with what is available but rather to empower practitioners to ed-
ucate decision-makers about the minimal level of resources that the
global community deems necessary to provide care for the critically ill
patient. Equally, we do not wish to suggest to resource-rich areas that
they might do less and still meet standards of excellence. Independent
of the constraints of resources, our guiding principle is to provide the
best and most equitable care possible.

9. Conclusions

An ICU is more than a geographic locale, although it presupposes a
dedicated area within the hospital where the sickest patients can be
managed by a specialized multidisciplinary professional team. As the
specialty of intensive care matures, its domain expands to include
prehospital and emergency care, care of sicker patients on the hospital
ward, and the rehabilitation and follow-up of patients who have re-
ceived intensive care services.
The capacity for providing intensive care varies with regional needs
and available resources, and so standards will vary from one country to
the next. Importantly, a higher-level ICU should be able to provide edu-
cation for fledgling intensivists and critical care nurses and to partici-
pate in research and quality improvement programs.

The stratification we propose is provided as a guideline for discus-
sion. We recognize that national and regional realities will clash with
some of the suggestions we have made. However, we hope that this
template might contribute to a fuller consideration of how health care
resources can be harnessed to enhance the care of critically ill patients
around the world.
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