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Will the proportion of intensive care beds per hospital 
beds increase from 5 to 10% or even higher in the future? 
This is a theoretical calculation based on the growing 
number of elderly patients and the higher demand for 
intensive care services. However, this increase would 
mean a significantly higher healthcare expenditure for 
each country. Are the societies prepared to pay more 
and how much more? In one extreme 2050 scenario, 
healthcare costs grow to an unacceptable rate of the 
gross domestic product (GDP), leading governments and 
societies to make explicit choices including minimiz-
ing expensive care, such as ICUs. On the other extreme, 
techniques will reduce the need for hospital care except 
for the critically ill leading to a hospital that mainly con-
sists of ICU beds.

A very good argument for the expansion of the number 
of ICU beds is that treating patients in ICU saves lives, 
and if it is done with good quality of life then the spend-
ing will be returned to society in the long term. And yes, 
intensive care provides this benefit in an expensive envi-
ronment, but this high cost is only applied to an individ-
ual patient in the short term. In contrast, there are many 
medications used lifelong and population-wide, where 
spending on these drugs is enormous and the effective-
ness is not superior. This was explicitly demonstrated in 
the UK by Ridley and Morris: their study compared the 
cost-effectiveness of treating vs. not treating patients in 
ICUs [1]. After calculating the beneficial cost-effective-
ness of intensive care, they compared this data to the 
National Health System spending and cost-effectiveness 
of statin therapy in the UK. The quality-adjusted life-
years (QALY) gained and the annual spending were in 

favor of intensive care treatment. Using these data may 
be a very good approach to convince decision-makers in 
the UK to increase ICU bed numbers, but unfortunately, 
this kind of data cannot be applied worldwide because of 
the diversity of healthcare systems and different ICU bed 
availability. This diversity makes international ICU cost-
ing analysis almost impossible, since resources between 
countries are so different. The International Programme 
for Resource Use in Critical Care, a multinational ini-
tiative comparing costs and provision of intensive care 
between France, Germany, Hungary, and the UK, showed 
significant differences in ICU costs even between coun-
tries with similar economic power [2].

It is very likely that healthcare expenditure in 2050 will 
remain to be determined at national level—increased 
by the constant growth in GDP but limited by financial 
problems. The financial impact of an economic crisis on 
critical care services is poorly explored, but clearly shown 
in Organization for Economic Co-operation and Devel-
opment (OECD) data: healthcare spending increased by 
4% per year during the period 2000–2008 but declined 
to 0.2% between 2009 and 2011, after the 2008 financial 
crisis [3]. This confirms the impact of national GDP on 
healthcare expenditure. Another important determinant 
of healthcare expenditure is that expressed as a percent-
age of GDP. This will unlikely be changed in the future in 
such a big volume as it did in the last 50 years in the USA, 
where the proportion of healthcare budget increased 
from 5% in 1960 to 17.1% in 2014 [4]. The existing health-
care budgets will not be enough in 2050 because of the 
forecasted changes of healthcare structure and demand 
as summarized in Table  1. These changes will definitely 
put pressure on intensive care services. So, we expect that 
our question for 2050 is not whether we will have ICUs, 
but how many beds and how are they going to be funded?

What each national healthcare service can afford? This 
question will remain in place in 2050. Some developed 
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countries have established an independent advisory body, 
like the National Institute in Clinical Excellence [5]. Their 
reviews are used and quoted widely across the world in 
many areas of medical specialty, together with Cochrane 
Library data. These bodies will be used more extensively 
to control the ongoing demand for healthcare spend-
ing and to analyze the effectiveness of new treatment 
options. We did see very expensive “miracle” therapies, 
like antithrombin III [6] or activated protein C [7] disap-
pearing in the ineffectiveness bin—the money that we 
spent on these therapies was a waste.

Back to 30 years ago, we did not have so many dispos-
ables; we did not have multiparameter monitoring or 
ultrasound. The use of these technologies has improved 
patient safety, improved outcome, and reduced length of 
stay. The cost of ICU, however, did not decrease because 
of higher salaries, higher staffing rates, and increased 
complexity of care. The main costs driver for the ICU will 
remain the fixed personnel costs and not costs for new 
therapies or machines.

More efficient organization of ICUs may help us to 
control costs in some ways, like the volume effect [8], 
but it will be just as important in the future to provide 
long-term acute care facilities for those discharged from 
ICUs. The crucial question will be how to select patients 
who would benefit from ICU treatment? The prevention 
of high ICU costs for patients with a limited life expec-
tancy will probably be the main tool for cost rationing. 

This is particularly true for the elderly with multiple 
comorbidities, but these decisions should be made indi-
vidually, independently from age or number of comor-
bidities [9]. If we succeed to triage patients prior to ICU 
admission, we will be able to reduce the number of ICU 
treatments that do not add value to the patients’ life. 
Evidenced-based clinical pathways will hopefully help us 
to improve our productivity and efficiency by 2050. This 
means that we have to work on admission and discharge 
policy [10], but also on optimization of end-of-life deci-
sions. Improvement of quality and safety across critical 
care could translate into reduction of length of stay [11]. 
However, significant reductions in ICU costs by decreas-
ing length of stay, laboratory use, and imaging will likely 
not be effective. Overall reductions in length of stay affect 
the last day or so of ICU admission, where costs are very 
similar to the ward care [12, 13]. Such a strategy would 
probably shift costs to another department within the 
healthcare system, such as long-term acute care facilities 
and rehabilitation centers.

What can be done if the healthcare spending cannot be 
increased? A few options are discussed in a very recent 
JAMA viewpoint: introduction of the value-based pay-
ment, where clinicians are checked upon cost and qual-
ity of services [14]. However, value-based payment has 
major implementation challenges in critical care, includ-
ing the potential for negative unintended consequences 
[15]. Another option is introducing flexibility to pay for 
non-medical services.

In summary, to meet the higher predicted demand and 
cost of ICUs in 2050, we need better ICU organization 
and better allocation of ICU beds with clear guidelines 
concerning admission and triage, which should all be 
individualized.
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Table 1 Forecasted problems of  healthcare expenditure 
in 2050 and focus on the high degree of uncertainty in the 
projections

1. Evolution of the world

  a. Greater gap between wealthy and poor

  b. War, terrorism, mass casualties, migration

  c. Climate changes

2. Changes in general population and case-mix

  a. Increased ageing, more comorbidities

  b. More degenerative diseases, emerging infectious diseases

3. Funding and resources

  a. Increase in health expenditure will depend on GDP rise

  b. Pay for performance initiatives, co-payment

4. Changes in hospital structure

  a. Downsizing hospital bed numbers, more focus on outpatient care

  b. Definite increase in number of ICU beds

  c. Specialized ICUs or increase in number of intermediate care units

5. ICU organization

  a. Full electronic information system

  b. Use of telemedicine

  c. More specialized ICU staff: physiotherapist, pharmacist, dietitian

  d. ICU without walls: medical emergency team, early warning system
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