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Abstract 

Critical illness is a continuum, but patient care is often fragmented. Value‑based critical care focuses on the overall 
health of the patient, not on an episode of care. The “ICU without borders” model incorporates a concept where 
members of the critical care team are involved in the management of patients from the onset of critical illness until 
recovery and beyond. In this paper, we summarise the potential benefits and challenges to patients, families, staff and 
the wider healthcare system and list some essential requirements, including a tight governance framework, advanced 
technologies, investment and trust. We also argue that “ICU without borders” should be viewed as a bi‑directional 
model, allowing extended visiting hours, giving patients and families direct access to experienced critical care staff 
and offering mutual aid when needed.
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Background
Critical illness is a dynamic continuum with various 
phases and trajectories, including deterioration, organ 
dysfunction and recovery or death. [1] (Fig.  1) Patient 
care, on the other hand, is traditionally fragmented 
where management is passed from one group of carers 
to another, usually within the same healthcare structure 
but occasionally between different organisations. At the 
interfaces between these groups, care often breaks down 
due to gaps in communication and collaboration between 
medical disciplines and staff groups. It is very likely 
that these gaps and delays impact patients’ outcomes. 
For instance, in one study of 401 general ward patients 
requiring admission to the Intensive Care Unit (ICU), 
each hour of delay in admission was associated with a 
1.5% increase in the risk of ICU death and a 1% increase 
in hospital mortality. [2] Similarly, within the ICU, the 

critical care team is not always aware of all events and 
discussions prior to admission, and after patients leave 
the ICU, clinicians tend to lose sight of their progress 
unless readmission is necessary. ICU discharge sum-
maries are often incomplete. [3, 4] Thus, vital informa-
tion can get lost, opportunities for interventions may 
be delayed or missed, and errors occur. In this paper, 
we summarise the benefits and challenges of providing 
health care that focuses on the entire patient journey, and 
not on the individual episodes of care or location.

Premises and opportunities
“ICU without borders” describes a concept where 
members of the critical care team are involved in the 
management of patients who are critically ill or deterio-
rating and at risk of becoming critically ill until recov-
ery and even beyond. This model offers continuity of 
care with a streamlined transfer of vital information 
and coordinated care. Alerted by staff and/or electronic 
alerting systems, and supported by telemedicine where 
available, members of the critical care team can take 
part in the assessment and decision-making process 
from the moment patients are deteriorating outside of 
the ICU. [5] The team helps directing the next steps 
and participates in discussions about escalation of care. 
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Appropriate care can then be initiated on the ward, 
from basic organ support to appropriate symptom 
relief and palliative care if needed. When successful, 
admission to ICU may be prevented or facilitated in a 
timely manner, depending on the circumstances. Addi-
tional benefits include education and training of ward 
staff and the relevant medical teams and the provision 
of emotional support to patients, families and clinical 
staff.

The transition from the ICU to the ward is a vulner-
able time for patients, exposing them to anxiety and 
risk of adverse events, including ICU readmission and 
death. [6–8] The “ICU without borders” model provides 
a safety net and supports the continuing physical and 
emotional recovery of patients but also allows early 
identification of complications that may lead to another 
deterioration. Systematic reviews and meta-analyses 
have shown that ICU discharge follow-up programmes 
reduce the risk of ICU readmission. [9] Critical care 
support post ICU can also address the ward nurses’ 
anxiety associated with receiving ICU patients. [10]

The concept of “ICU without borders” can extend 
beyond hospital discharge. Post-ICU clinics run by 
members of the critical team provide patients and fami-
lies opportunities to ask questions, raise concerns and 
fill gaps in their understanding. Wearable technologies 
and home-based rehabilitation programs have been 
shown to better identify and also ameliorate symptoms 
of post-intensive care syndrome. [11, 12] Finally, post-
ICU follow-up clinics can offer care for family members 

who may be at risk of physical exhaustion, post-trau-
matic stress disorder, anxiety, and depression. [13]

In many institutions, these models have already been 
introduced successfully with effective outreach teams 
and ICU follow-up clinics, both led by critical care. New 
technologies and monitoring equipment exist that enable 
critical care teams to go further. For instance, it is pos-
sible to facilitate both pre-hospital treatment at home 
before and after hospitalisation and in transit. Technolo-
gies are available to better track and pass on patients’ 
preferences, such as advance directives and organ dona-
tion wishes. [11] It is very likely that future critical care 
will potentially include the patient’s home and field hos-
pitals, similar to critical care telemedicine programs that 
support remote or low-resource environments with vir-
tual input from experts around the world. [11]

“ICU without borders” should be regarded as a bi-
directional model with “open doors” for patients, families 
and other health care providers. Extended (or open) fam-
ily visiting hours enable contacts with the patient’s home 
life, friends and even visits of pets. [14] In some institu-
tions, systems exist where patients and families on the 
wards are able to access the critical care team directly in 
case of concerns. [15, 16]

Finally, the COVID pandemic showed that a concept of 
“ICU without borders” allowed cross-border cooperation 
and mutual aid between institutions but also between 
regions with patients being transferred from one country 
to another. For example, patients from Denmark, France 
and Belgium were treated in ICUs in Germany, while 
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Fig. 1 Critical illness as a continuum. ICU = intensive care unit
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Luxembourg provided ICU beds for Italian and French 
patients. During the early stages of the crisis, some 
member states also sent teams of doctors to their most 
severely impacted neighbours, providing critical counter-
measures via the EU Civil Protection Mechanism.

Potential challenges
To provide care that mirrors the continuum of critical 
illness, it is essential to have skilled staff and a flexible 
infrastructure with reliable alerting systems, tools for 
remote monitoring and opportunities to provide basic 
organ support when needed. Further, a tight governance 
structure with a clear chain of responsibility and account-
ability needs to be in place to avoid adverse incidents and 
conflict.

Having the critical care team involved throughout 
the continuum of critical care requires all members to 
acknowledge the skills and limitations of everybody 
whom they are working with. The model provides staff on 
the ward opportunities to be trained and to advance their 
skills but, on the other hand, it also increases the risk of 
de−skilling. A system that gives patients and families 
access to the medical records serves to empower them to 
contact the critical care team directly but may also lead to 
panicked calls and too many demands on the team. Fur-
ther, critical care led follow−up clinics have been set up 
in many hospitals. However, a systematic review of four 
randomised controlled trials and one non−randomised 
study showed little to no evidence that they made any 
difference to all−cause mortality and quality of life at 

12 months after ICU discharge.[17] The results of ongo-
ing studies exploring the effectiveness of follow−up clin-
ics are eagerly awaited. Finally, although cross−border 
cooperation is welcome in a crisis or pandemic, it is not 
without risk. ICU patients are by definition high−risk, 
with mortality rates often ranging between 20 to 50%. 
Transferring specialists rather than patients may be asso-
ciated with more bureaucracy but less risks for patients.
[18]

Conclusions
Critical illness needs to be seen as a continuous and 
dynamic sequence of interlinked events from the very 
early moments of illness, through the stay in hospital, 
including ICU, and into recovery and rehabilitation. 
(Fig. 1) Value-based critical care focuses on the outcomes 
that matter to the patient, independent of location or epi-
sode of care. Standardisation and consolidation (hori-
zontal integration) and provision of care throughout the 
phases of critical illness with multi-professional collabo-
ration (vertical integration) are needed. [19] The model 
of “ICU without borders” serves to achieve these goals, 
(Table  1, Fig.  2) It also offers potential for downstream 
cost-saving through early detection of patient deteriora-
tion, improved transfer of information and reduced waste 
of valuable resources (appointments for specialist inves-
tigations, for instance). Lastly, it provides great oppor-
tunities for multi-disciplinary research into all phases of 
critical illness. [13]

Table 1 Potential benefits and challenges of the “ICU without border” concept

ICU intensive care unit

Potential benefits Challenges

Early recognition of deterioration Need for sufficient number of staff

Prompt advice to the ward staff Requires broad training program for critical care team

Timely admission to ICU if required Risk of de‑skilling of ward staff

Continuity of care Need for tight governance structure and regulatory framework

Sharing of knowledge and cross‑fertilisation Model relies on trust, respect and collaboration between staff members

Potentially earlier discharge from ICU Requires flexible infrastructure in non‑critical areas

Support for patients discharged from ICU Need for investment (telemedicine, training)

Support of ward staff receiving patients from ICU Requirement for agreed admission and transfer criteria

Avoidance of unnecessary patient moves/transfers Uncertainty about cost effectiveness

Less delays/waste of resources

Opportunities for multidisciplinary research

Mutual aid during a pandemic /natural disaster

Preparedness for epidemics / disasters

Support of patients at home (before and after hospitalisation)



Page 4 of 5Ostermann and Vincent  Critical Care          (2023) 27:186 

Abbreviations
COVID  Coronavirus disease
ICU  Intensive Care Unit

Acknowledgements
Not applicable.

Author contributions
Both authors contributed equally to the manuscript. Both authors approved 
the final manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 7 March 2023   Accepted: 25 April 2023

References
 1. Vincent JL. The continuum of critical care. Crit Care. 2019;23(Suppl 

1):122.
 2. Cardoso LT, Grion CM, Matsuo T, Anami EH, Kauss IA, Seko L, Bonametti 

AM. Impact of delayed admission to intensive care units on mortality 
of critically ill patients: a cohort study. Crit Care. 2011;15(1):R28.

 3. Choon XY, Lumlertgul N, Cameron L, Jones A, Meyer J, Slack A, Vollmer 
H, Barrett NA, Leach R, Ostermann M. Discharge documentation and 
follow‑up of critically ill patients with acute kidney injury treated with 
kidney replacement therapy: a retrospective cohort study. Front Med 
(Lausanne). 2021;8:710228.

 4. Santhosh L, Lyons PG, Rojas JC, Ciesielski TM, Beach S, Farnan JM, 
Arora V. Characterising ICU‑ward handoffs at three academic medical 
centres: process and perceptions. BMJ Qual Saf. 2019;28(8):627–34.

 5. Trenchard‑Turner N, Desai N, Metaxa V: Critical care outreach teams: a 
service without walls. Intensive Care Med 2023.

 6. van Sluisveld N, Hesselink G, van der Hoeven JG, Westert G, Woller‑
sheim H, Zegers M. Improving clinical handover between intensive 
care unit and general ward professionals at intensive care unit dis‑
charge. Intensive Care Med. 2015;41(4):589–604.

 7. Cuzco C, Delgado‑Hito P, Marín Pérez R, Núñez Delgado A, Romero‑
García M, Martínez‑Momblan MA, Martínez Estalella G, Carmona 
Delgado I, Nicolas JM, Castro P. Patients’ experience while tran‑
sitioning from the intensive care unit to a ward. Nurs Crit Care. 
2022;27(3):419–28.

 8. Häggström M, Bäckström B. Organizing safe transitions from intensive 
care. Nurs Res Pract. 2014;2014:175314.

 9. Niven DJ, Bastos JF, Stelfox HT. Critical care transition programs and the 
risk of readmission or death after discharge from an ICU: a systematic 
review and meta‑analysis. Crit Care Med. 2014;42(1):179–87.

 10. Kauppi W, Proos M, Olausson S. Ward nurses’ experiences of the 
discharge process between intensive care unit and general ward. Nurs 
Crit Care. 2018;23(3):127–33.

 11. Meissen H, Gong MN, Wong AI, Zimmerman JJ, Nadkarni N, Kane‑Gil 
SL, Amador‑Castaneda J, Bailey H, Brown SM, DePriest AD, et al. The 
future of critical care: optimizing technologies and a learning health‑
care system to potentiate a more humanistic approach to critical care. 
Crit Care Explor. 2022;4(3):e0659.

 12. Major ME, Dettling‑Ihnenfeldt D, Ramaekers SPJ, Engelbert RHH, van 
der Schaaf M. Feasibility of a home‑based interdisciplinary rehabilita‑
tion program for patients with Post‑Intensive Care Syndrome: the 
REACH study. Crit Care. 2021;25(1):279.

 13. Esper AM, Arabi YM, Cecconi M, Du B, Giamarellos‑Bourboulis EJ, 
Juffermans N, Machado F, Peake S, Phua J, Rowan K, et al. Systema‑
tized and efficient: organization of critical care in the future. Crit Care. 
2022;26(1):366.

Trust & Respect
Technologies

Governance framework 
Innovation

Education & training
Collaboration 

Investment 

ICU 

High Dependency Unit 

Acute Admission Unit 

General wards

Rehabilitation unit

Post-ICU clinic

Fig. 2 ICU without borders. ICU = intensive care unit



Page 5 of 5Ostermann and Vincent  Critical Care          (2023) 27:186  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 14. Nassar Junior AP, Besen B, Robinson CC, Falavigna M, Teixeira C, Rosa 
RG. Flexible versus restrictive visiting policies in ICUs: a systematic 
review and meta‑analysis. Crit Care Med. 2018;46(7):1175–80.

 15. Gill FJ, Leslie GD, Marshall AP. The impact of implementation of family‑
initiated escalation of care for the deteriorating patient in hospital: a 
systematic review. Worldviews Evid Based Nurs. 2016;13(4):303–13.

 16. Odell M. Patient‑ and relative‑activated critical care outreach: a 7‑year 
service review. Br J Nurs. 2019;28(2):116–21.

 17. Schofield‑Robinson OJ, Lewis SR, Smith AF, McPeake J, Alder‑
son P. Follow‑up services for improving long‑term outcomes in 
intensive care unit (ICU) survivors. Cochrane Database Syst Rev. 
2018;11(11):Cd012701.

 18. Ostermann M, Vincent JL. How much centralization of critical care 
services in the era of telemedicine? Crit Care. 2019;23(1):423.

 19. Leung S, Gregg SR, Coopersmith CM, Layon AJ, Oropello J, Brown DR, 
Pastores SM, Kvetan V. Critical care organizations: business of critical care 
and value/performance building. Crit Care Med. 2018;46(1):1–11.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	ICU without borders
	Abstract 
	Background
	Premises and opportunities
	Potential challenges
	Conclusions
	Acknowledgements
	References


