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How to allocate intensive care
resources during the COVID-19
pandemic: medical triage or a
priori selection?

The pandemic outbreak of coronavirus disease 2019
(COVID-19) has seriously affected social life, economy, and
medical community around the world. One of the com-
plications of this viral infection is acute respiratory failure,
a serious condition treated by artificial blood oxygenation
and carbon dioxide removal. These treatments require the
use of modalities based on complex and expensive health
technology, such as mechanical ventilation of the lungs,
respiratory dialysis, extracorporeal membrane oxygen-
ation, hyperbaric oxygenation, and blood filtering. A sharp
increase in the number of infected patients worldwide has
created acute shortages of medical technology for inten-
sive care life support (1). Consequently, not all patients
who need a full intensive care treatment have access to it.
In such circumstances, fair allocation of resources remains
a very challenging task, which has been approached from
various ethical perspectives (2,3). Here, we discuss the ethi-
cal principles used in this setting based on the literature
data and experiences gained during the first two months
of the COVID-19 pandemic in Croatia.

Ethical consideration of resource allocation in intensive
care medicine takes into account several important fac-
tors: cost-effectiveness analyses, severity of illness assess-
ment, and prediction of treatment outcome.

COST-EFFECTIVENESS ANALYSES

Resource allocation in intensive care medicine is a de-
cision-making process, unavoidable part of which
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are cost-effectiveness analyses. Hospital treatment is ex-
pensive, and the costs of intensive care amount to around
20% of the total hospital expenditure (4,5). Moreover, dur-
ing the ICU stay, mechanical ventilation of the lungs could
increase the daily costs by additional 26% (6). In the USA,
ventilatory support for a COVID-19 patient lasting longer
than 96 hours has an estimated median cost of $ 88114.
Other factors associated with intensive care still await to
be evaluated, especially in the setting of a widespread in-
fection outbreak (7). It has been reported that ICUs reduce
the mortality rate in a cost-effective manner, and cost-
effectiveness analyses are a strong argument in resource
allocation for intensive care medicine (8). Nevertheless, a
relatively new publication concluded that “despite critical
care being a significant healthcare cost burden, there is a
paucity of studies evaluating its cost effectiveness” (9).

SEVERITY OF ILLNESS AND ADMISSION TO THE
INTENSIVE CARE UNIT

Resource allocation to patients who are severely ill and
have the best possibility for a good recovery is discussed
in many articles. Instruments for severity of illness assess-
ment are based on statistical methods and large data sets
analyses, while knowledge and experience of the attend-
ing physicians are presumed. Numerous scoring systems
have been developed for admission to the intensive care
unit, each with different performance characteristics. Ad-
ditionally, special scoring systems have been devised to
guide the decision-making process related to the admis-
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sion of patients with community acquired pneumonias to
intensive care units (10). This is a topic of ongoing research,
and additional studies are required.

OUTCOME PREDICTION

Outcome prediction in COVID-19 patients is based on new-
ly developed scoring systems (11). Even though numerous
models were analyzed, the majority were poorly reported,
with a high risk of bias. Only one study involved patients
outside of China. For now, all reported prediction models
can at best be considered as a basis for further modeling.

CONSIDERATION OF ETHICAL DILEMMAS

Discussing ethical dilemmas based on the aforementioned
arguments entails a great deal of uncertainty. The conclu-
sions about cost-effectiveness, severity of illness as a fac-
tor of assessment for intensive care admission, and predic-
tions of treatment outcome all remain methodologically
insufficient. Severity of illness and outcome prediction are
based on biological parameters, which cannot be used in
resolving ethical dilemmas.

Ethical dilemmas usually arise as a result of economic is-
sues, eg, a shortage of fully operated mechanical ventila-
tors and available intensive care beds. Who will be admit-
ted to an intensive care unit? Who will get a ventilator?
When to stop the treatment? Can the ventilator be taken
from one patient and given to another one with better
chances of survival and good outcome? Some of these di-
lemmas were recognized almost half a century ago, but
the debate is still ongoing (12). The complexity of ethical
dilemmas during the COVID-19 outbreak has been recent-
ly recognized worldwide, particularly in Italy (13).

Decision-making process in medicine can lead to frustrat-
ing and dramatic situations. Textbooks on intensive care
describe several strategies of resource allocation: autocra-
cy, democracy, equality, lottery, capitalism, personal worth,
and utilitarianism (14). During the COVID-19 pandemic,
two opposing ethical approaches have emerged: medical
triage and a priori selection of patients (15). Medical triage
is based on the severity of iliness, while a priori selection of
patients is based on the predictions of the possibility for
a good outcome of the ICU treatment. Medical triage fo-
cuses on one patient (the most severely ill one) and a priori
selection focuses on a group of patients meeting certain
criteria. In this way, the ethical principle of justice remains
confronted with the utilitarian ethics. While medical triage

attempts to save a life, a priori selection tries to save life-
years. Younger patients can achieve more savings in life-
years. Thus, the patient selection goes against the ethical
principle of equity. A priori selection of patients, based on
utilitarian ethics, stresses the quality of life after intensive
care treatment as an important selection criterion, which is
a questionable argument since quality of life after intensive
care could be poor and mortality rate high (16).

Medical triage works until an explosion in new cases over-
runs all ICU capacities. After that point, the ethical approach
has to be replaced by utilitarian ethical attitude. The selec-
tion of patients with better chances of a good outcome
entails some serious disadvantages: not only is the ethical
principle of equity absent, but the principle of the patient’s
autonomy is also missing. An exception remains a rare anec-
dotal report about an older Italian priest, don Giuseppe Be-
rardelli, who gave his ventilator to a younger patient (17).

Furthermore, a shortage of medical equipment can create
another disastrous situation: transfer of a single ventilator
from an older patient to a younger one. Taking away tech-
nology from one patient in order to save another one (who
presumably has better chances of a good outcome) means
taking a life away. No one has the right to do this since out-
come prediction in intensive care medicine is still not an
exact science. While medical triage requires skilled inten-
sivists, numerous published guidelines cannot replace dis-
tributive justice (18).

So, where is the difference between these two ethical ap-
proaches? Medical triage respects the essential human
right to life no matter how old or severely ill someone is. In
contrast, patient selection is based on age, comorbidities,
and predictions of treatment outcome. These arguments
are not established on hard science and violate the ethical
principle of fair resource allocation during intensive care
treatment.

International law recognizes 30 essential human rights
(19). The most prominent among them is the right to live
and to be healthy. There is also the right to receive the best
medical help available. These points of international law
are usually omitted in discussions about ethical dilemmas
and resource allocation in intensive care medicine.

EXPERIENCES FROM CROATIA

Intensive care resources in Croatia were significantly
upgraded by building military camps and additional
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intensive care capacity for the treatment of COVID-19 pa-
tients. The initial shortage of protective equipment was
eased by imports from abroad, while successful epidemi-
ological measures prevented an exponential increase in
new COVID-19 cases. Under such circumstances, medical
triage of patients has remained a valid ethical approach.

CONCLUSION

During the current pandemic, achieving balance between
the number of newly detected and severely ill patients and
the number of available intensive care beds mandates the
application of an ethical approach. Medical triage of pa-
tients is a valid ethical strategy that is fully in accord with
international law when there is no exponential growth of
newly detected cases. National health authorities should
do their utmost to manage and control the epidemic dy-
namics in order to prevent the exponential growth of new-
ly diagnosed and severely ill cases. In this regard, Croatia
has so far been successful.

References

1 Verelst F, Kuylen E, Beutels P. Indications for healthcare surge
capacity in European countries facing an exponential increase in
coronavirus disease (COVID-19) cases, March 2020. Euro Surveill.
2020;25:2000323. Medline:32265003 doi:10.2807/1560-7917.
ES.2020.25.13.2000323

2 McGuire A, McConnell PC. Resource allocation in ICU: Ethical
considerations. Curr Opin Anaesthesiol. 2019;32:190-4.
Medline:30817394 doi:10.1097/AC0.0000000000000688

3 Emanuel EJ, Persad G, Upshur R, Thome B, Parker M, Glickman A,
et al. Fair Allocation of Scarce Medical Resources in the Time of
Covid-19. N Engl J Med. 2020. Medline:32202722 doi:10.1056/
NEJMsb2005114

4 Wunsch H, Gershengorn H, Scales DC. Economics of ICU
Organization and Management. Crit Care Clin. 2012;28:25-37.
Medline:22123097 doi:10.1016/j.ccc.2011.09.004

5  Moerer O, Plock E, Mgbor U, Schmid A, Schneider H, Wischnewsky
MB, et al. A German national prevalence study on the cost of
intensive care: An evaluation from 51 intensive care units. Crit Care.
2007;11:R69. Medline:17594475 doi:10.1186/cc5952

6  Kaier K, Heister T, Motschall E, Hehn P, Bluhmki T, Wolkewitz
M. Impact of mechanical ventilation on the daily costs of ICU
care: A systematic review and meta regression. Epidemiol
Infect. 2019;147:e314. Medline:31802726 doi:10.1017/
$0950268819001900

7  James FR, Power N, Laha S. Decision-making in intensive care
medicine - A review. J Intensive Care Soc. 2018;19:247-58.

Medline:30159017 doi:10.1177/1751143717746566

www.cmj.hr

Croat Med J. 2020;61:276-8

Talmor D, Shapiro N, Greenberg D, Stone PW, Neumann PJ. When
is critical care medicine cost-effective? A systematic review of

the cost-effectiveness literature. Crit Care Med. 2006;34:2738-47.
Medline:16957636 doi:10.1097/01.CCM.0000241159.18620.AB
Wilcox ME, Vaughan K, Chong CAKY, Neumann PJ, Bell CM.
Cost-Effectiveness Studies in the ICU: A Systematic Review*.

Crit Care Med. 2019;47:1011-7. Medline:30985446 doi:10.1097/
CCM.0000000000003768

Chalmers JD, Mandal P, Singanayagam A, Akram AR, Choudhury G,
Short PM, et al. Severity assessment tools to guide ICU admission
in community-acquired pneumonia: Systematic review and meta-
analysis. Intensive Care Med. 2011;37:1409-20. Medline:21660535
doi:10.1007/s00134-011-2261-x

Wynants L, Van Calster B, Bonten MMJ, Collins GS, Debray TPA,

De Vos M, et al. Prediction models for diagnosis and prognosis of
covid-19 infection: Systematic review and critical appraisal. BMJ.
2020;369:m1328. Medline:32265220 doi:10.1136/bmj.m1328
Skillman JJ. Ethical dilemmas in the care of the critically ill.

Lancet. 1974;2:634-7. Medline:4137650 doi:10.1016/50140-
6736(74)91954-0

Vergano M, Bertolini G, Giannini A, Gristina GR, Livigni S, Mistraletti
G, et al. Clinical ethics recommendations for the allocation

of intensive care treatments in exceptional, resource-limited
circumstances: the Italian perspective during the COVID-19
epidemic. Crit Care. 2020;24:165. Medline:32321562 doi:10.1186/
$13054-020-02891-w

Rubenfeld GD. Resource Allocation in the Intensive Care Unit.
www.clinicalgate.com.

Honey C. Wer das Beatmungsgerat am meisten braucht, bekommt
es. Available from: https://www.spektrum.de/news/wer-das-
beatmungsgeraet-am-meisten-braucht-bekommt-es/1717164.
Accessed: May 28, 2020.

Fildissis G, Zidianakis V, Tsigou E, Koulenti D, Katostaras T,
Economou A, et al. Quality of life outcome of critical care survivors
eighteen months after discharge from intensive care. Croat Med J.
2007;48:814-21. Medline:18074416 doi:10.3325/cm;.2007.6.814
72-year-old Italian priest who gave his ventilator to younger
patient dies of coronavirus. Newsweek. 2020. Available from:
https://www.newsweek.com/72-year-old-italian-priest-who-
gave-his-ventilator-younger-patient-dies-coronavirus-1493868.
Accessed: April 26, 2020.

Blanch L, Abillama FF, Amin P, Christian M, Joynt GM, Myburgh

J, et al. Triage decisions for ICU admission: Report from the Task
Force of the World Federation of Societies of Intensive and Critical
Care Medicine. J Crit Care. 2016;36:301-5. Medline:27387663
doi:10.1016/j.jcrc.2016.06.014

United Nations Universal Declaration of Human Rights. Available
from: https://www.un.org/en/universal-declaration-human-rights.

Accessed: May 29, 2020.


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32265003&dopt=Abstract
https://doi.org/10.2807/1560-7917.ES.2020.25.13.2000323
https://doi.org/10.2807/1560-7917.ES.2020.25.13.2000323
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30817394&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30817394&dopt=Abstract
https://doi.org/10.1097/ACO.0000000000000688
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32202722&dopt=Abstract
https://doi.org/10.1056/NEJMsb2005114
https://doi.org/10.1056/NEJMsb2005114
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22123097&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22123097&dopt=Abstract
https://doi.org/10.1016/j.ccc.2011.09.004
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17594475&dopt=Abstract
https://doi.org/10.1186/cc5952
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31802726&dopt=Abstract
https://doi.org/10.1017/S0950268819001900
https://doi.org/10.1017/S0950268819001900
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30159017&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30159017&dopt=Abstract
https://doi.org/10.1177/1751143717746566
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16957636&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16957636&dopt=Abstract
https://doi.org/10.1097/01.CCM.0000241159.18620.AB
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30985446&dopt=Abstract
https://doi.org/10.1097/CCM.0000000000003768
https://doi.org/10.1097/CCM.0000000000003768
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21660535&dopt=Abstract
https://doi.org/10.1007/s00134-011-2261-x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32265220&dopt=Abstract
https://doi.org/10.1136/bmj.m1328
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4137650&dopt=Abstract
https://doi.org/10.1016/S0140-6736(74)91954-0
https://doi.org/10.1016/S0140-6736(74)91954-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32321562&dopt=Abstract
https://doi.org/10.1186/s13054-020-02891-w
https://doi.org/10.1186/s13054-020-02891-w
www.clinicalgate.com
https://www.spektrum.de/news/wer-das-beatmungsgeraet-am-meisten-braucht-bekommt-es/1717164
https://www.spektrum.de/news/wer-das-beatmungsgeraet-am-meisten-braucht-bekommt-es/1717164
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18074416&dopt=Abstract
https://doi.org/10.3325/cmj.2007.6.814
https://www.newsweek.com/72-year-old-italian-priest-who-gave-his-ventilator-younger-patient-dies-coronavirus-1493868
https://www.newsweek.com/72-year-old-italian-priest-who-gave-his-ventilator-younger-patient-dies-coronavirus-1493868
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27387663&dopt=Abstract
https://doi.org/10.1016/j.jcrc.2016.06.014
https://www.un.org/en/universal-declaration-human-rights

