Rapid Review Report
Review Title:

Does data exist on the performance of triage or resource allocation
frameworks for COVID-19 and other pandemics?

Review ID:

CC120401 RR

Date/Time:

December 17, 2020 11:45

Version:
[to be used for
updated reviews]
Revision History:

1

Prepared By:

Fiona Fick, Research Department, Saskatchewan Health Authority

None

Lukas Miller, Clinical Librarian, Saskatchewan Health Authority Library
Brianna Howell-Spooner, Clinical Librarian, Saskatchewan Health Authority
Library
Peer Reviewer:

Sabira Valiani, University of Saskatchewan

Contact:

For questions specific to this review, contact Dr. Sabira Valiani,svaliani@usask.ca

Cite As:

Fick, F; Valiani, S; Miller, L; Howell-Spooner, B. Does data exist on the
performance of triage or resource allocation frameworks for COVID-19 and
other pandemics? 2020 Dec 17; Document no.: CC120401 RR. In: COVID-19
Rapid Evidence Reviews [Internet]. SK: SK COVID Evidence Support Team, c2020.
91 p. (CEST rapid review report)

Key Findings

 There is little literature on the performance of triage frameworks. However,
critiques of frameworks can help to inform the development of future
protocols.
 It is ethically problematic to include age as a triage factor rather than the
more nuanced factors of frailty and chronic comorbidities.
 The public should be included when creating triage protocols to create
transparency and trust in the health system.
 Healthcare providers should be familiar with the ethical decisions that have
been made in establishing the protocols. However, using a triage team to
make decisions about resource allocation would alleviate moral burden from
clinicians.
 Regular review of current guidelines, such as the use of SOFA scores, is
recommended as knowledge about COVID-19 changes.
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 Patients should be regularly reassessed to allow for timely redistribution of
critical resources.

Limitations

 Only English language articles accessed
 Little literature on the performance of triage or resource allocation
frameworks for COVID-19

GRADE of Evidence:

B - Moderate

A grade of "B" is assigned when further
research is likely to have an important impact
on confidence in the estimate of effect and may
change the estimate. The review may include
one high quality study and/or several studies
with some limitations.

For more information about how this rating was determined, visit
https://www.essentialevidenceplus.com/product/ebm_loe.cfm?show=grade

Background/Context
The COVID-19 pandemic has led to increasing demands on healthcare services that has the potential to
outstrip capacity. Minor surges can be accommodated through conventional surge strategies that adapt
existing resources; however, a large surge can potentially exceed capacity, thereby necessitating a crisis
response. This response includes a triage system that allocates care resources to meet demand. In a
pandemic, the aim of healthcare shifts from an individual patient approach to a ‘greater good’ approach
that aims to save the greatest possible number of lives and create the greatest good for the greatest
number of people. A triage decision protocol is necessary to provide clear guidance on how to prioritize
care and to reduce the moral burden of decision making that would otherwise fall on healthcare
providers. There are potentially serious consequences of not having a triage protocol, such as patients
receiving critical care due to random chance or on a first-come, first-served basis, likely leading to worse
population outcomes.

Purpose
A triage framework for Saskatchewan was established in May 2020. This review will help to ensure that
the Saskatchewan protocol is comprehensive and provides best established guidelines of triage during a
pandemic.

Review Question
Does data exist on the performance of triage or resource allocation frameworks for COVID -19 and other
pandemics?

Method
For each Rapid Review, the initial question is posed by a decision-maker in the health care system
seeking the evidence base for a specific policy decision. According to the subject of the question, the
Evidence Task Group Intake Committee allocates this question to the appropriate Working Group. Each
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Working Group comprises a librarian, researcher, 1-2 clinicians, 1-2 subject matter experts, and a group
leader. The Working Group and the decision-maker first discuss the question to ensure it was articulated
in a clear, searchable manner. The search strategy is developed and executed by a team of medical
librarians. The search is conducted in biomedical databases and also includes extensive grey literature
searching. Reference lists are also reviewed for articles that may have been missed in the primary
search. See Appendix for more details on the search strategies. An Evidence Search Report is thereby
created. A Rapid Review of the identified literature is then performed by the researcher using the
methods of a systematic review, but without a double review or meta-analysis and in a more rapid
fashion. Relevant evidence is summarized in both tabular and narrative form, key findings and
limitations articulated, and the quality of the body of evidence evaluated using the GRADE hierarchy.
The draft Rapid Review is reviewed and edited by the Working Group clinicians, experts, and leader.
Once revisions are complete, the Rapid Review is submitted to the requesting decision-maker and
placed in the COVID-19 Repository. For certain topics with rapidly changing evidence, after a period of
time an updated evidence search is performed, the review process repeated, and an updated Rapid
Review released.
The literature search returned 173 articles, as well as 10 grey literature sources (e.g., guidelines,
summaries).

Summary of Evidence
Much of the literature identified in the review centred around the formation and ethical considerations
of triage or resource allocation frameworks, with little literature on the performance of such
frameworks. However, there have been some critiques of triage frameworks that can help to inform the
development of future protocols.
Italy was one of the earliest health system to experience resource shortages during the COVID -19
pandemic, leading to difficult allocation choices. In March 2020, the Italian Society of Anesthesia,
Analgesia, Resuscitation, and Intensive Care (SIAARTI) issued recommendations on prioritizing patients
when ICU capacity was overwhelmed27 , including prioritizing according to expected life years, being the
likelihood of survival plus the likely remaining years of the patient’s life. Triage factors included preexisting functional status, age, and comorbidities. However, protocols that include these
recommendations have since been criticised as ageist and potentially discriminatory1,10,17 . Physiologic
age is seen as more important than chronological age 19 . Replacing age with frailty and chronic
comorbidity assessments may determine the risk of worse health outcomes more accurately and avoid
age discrimination in triage frameworks11 .
Due to the short timeframe to create Italian protocols, there was lack of public engagement in the
process. Many studies emphasise the need for transparency and public input into the development of
triage criteria to ensure that these reflect social values and create public trust in the system2,4,8,10,17,20,21.
Although the public may not understand clinical triage criteria, the non-clinical criteria would benefit
from public discussion of social values and would reduce paternalistic bias11 . The importance of public
trust in the health system cannot be overstated as it is associated with individual health outcomes as
well as adherence to public health policies16 . Public moral perceptions sometimes do not align with
triage policies5,12 . Although health policies should not be solely based on public opinion, communication
with the public is necessary to avoid perception of unfair or arbitrary decision rules.
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Switzerland created a triage system that emphasized equity, preserving as many lives as possible by
minimizing the number of deaths, physically and psychologically protecting the professionals who are at
particular risk of infection, and provision of palliative care to those who do not receive intensive care
interventions. Switzerland does not utilise the criteria of lotteries, first come-first served, or
prioritization according to social usefulness25 . Revisions to the Swiss guidelines were later made 24 that
took into account the practical experience of healthcare professionals and feedback from stakeholders.
 The short-term prognosis criterion and expected benefits became more stringent. Only patients
who require specific intensive care interventions, such as mechanical ventilation or continuous
renal replacement therapy are to be admitted to the ICU.
 Age, disability, or dementia are not to be applied as criteria in their own right as this would
devalue older adults. However, they are indirectly taken into account under the criterion of
‘short-term prognosis’ as these are risk factors for mortality and must be taken into
consideration along with the other independent risk factors.
 Frailty is a new prognostic factor and is best validated by the Clinical Frailty Scale.
 The triage criteria were revised:
o Patients over 65 must have a significant frailty with a score of 6 or higher,
o The Charlson Comorbidity Index, which predicts survival in patients with multiple
comorbidities must be taken into account,
o The failing of two organ functions in addition to the lung is a criterion for noncontinuation of intensive treatments.
 Creation of a central coordination body that ensures that there is optimum utilization of all ICU
capacity and resources across Switzerland before triage decisions are required at each hospital.
 Triage rules should be helpful in discussions of therapeutic benefit with patients and families.
The rules must be medically sound, justified by current ethical and social standards, and
understandable by lay persons.
Regular review of guidelines is recommended as knowledge about COVID-19 changes15,17,19 . The
Sequential Organ Failure Assessment score (SOFA) was developed for use in sepsis and has been widely
used in COVID-19 triage frameworks as it is objective, low cost, and simple to use. However, the utility
and accuracy of this single-scoring tool has been questioned, with various studies and reviews
suggesting use of a combination of scoring systems and mortality predictors, including frailty score,
comorbidity rates, and clinical judgement for COVID-19 patients1,9,11,15,17,20,26. An analysis of guidelines in
New York (priority based on SOFA alone), Maryland (SOFA plus severe comorbidities), Pennsylvania
(SOFA plus major and severe comorbidities), and Colorado (SOFA plus a modified Charlson comorbidity
index) showed these guidelines often required tie-breakers. Colorado’s algorithm had the strongest
correlation to 14-day outcomes (rs = -0.483. p = 0.011) followed by Maryland (rs = -0.394, p =0.042),
Pennsylvania (rs = -0.382, p = 0.049), and New York (rs = 0)14 . Furthermore, patients should be regularly
reassessed to allow for redistribution of resources such as ventilators to those with a better survival
prognosis. However, studies differ as to the intervals of reassessment, with some suggesting daily
reassessment while others recommend intervals of 24, 48, and 120 h; 48 and 120 h; and 72 and 96 h11 .
Healthcare providers may perceive the triage requirements to contradict usual ethical decision-making.
Guidelines may not be implemented if they are considered ethically unacceptable, such as the decision
to withdraw life support, particularly when this is not in line with the patient’s wishes. Clinicians felt that
disseminating an official protocol that was easy to follow, incorporating this protocol into disaster
preparedness drills, and planning for staff debriefing after critical events would aid implementation of
the protocol when necessary9 . Policies that are perceived as unfair by clinicians may cause more
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psychological harm than good19 . Many articles suggested that using a triage team to make decisions
about resource allocation would alleviate the moral burden and stress for clinicians3,4,9,15,17,18,19,20,23,25,26.
Studies on triage protocols in place before the current pandemic found that the proposed triage
protocol in the United Kingdom failed to adequately prioritize patients who would benefit from ICU
care: sensitivity and specificity in predicting mortality was 0.29 and 0.84 respectively 14 . Another study
compared the New South Wales (NSW) protocol to the Ontario Health Plan for an Influenza Pandemic
(OHPIP) Triage Protocol. Both protocols resulted in increases in ICU capacity; however, the OHPIP
protocol provided the greatest increase overall, whereas ICU bed availability increased as the NSW
protocol was escalated6 . Further comparisons showed that adjusting the lower SOFA score exclusion
limit provides a method of escalation or de-escalation to cope with demand7 . A study on the Ontario
Critical Care Triage Protocol for the H1N1 pandemic found that patients who would have had ICU care
and ventilator support withdrawn under triage criteria had substantial survival rates. Furthermore,
triage officers were not unified in their decision making 13 .

Conclusions
Little literature exists on the performance of triage frameworks during COVID-19 or other pandemics.
However, some ethical issues have been highlighted, such as inclusion of age as a triage factor rather
than the more nuanced factors of frailty and chronic comorbidities. The need for public engagement
when creating triage protocols was emphasized to create transparency and trust in the health system.
Healthcare providers should also be familiar and comfortable with the ethical decisions that have been
made in establishing the protocols to assist with implementation when necessary. However, using a
triage team to make decisions about resource allocation would alleviate moral burden from clinicians.
Measures that are currently used, such as SOFA scores, should be re-assessed for utility with COVID-19.
Additionally, patients should be regularly reassessed to allow for timely redistribution of critical
resources.
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Table 1: Summary of Literature
Ref

Sample/
population

Suter, P., &
Pargger, H.
(2020).
Strong
second
COVID-19
wave calls
for a second
look at ICU
triage
guidelines.
Swiss
medical
weekly,
150(4546).

Method

Primary Findings
With the vast second wave submerging Europe and its ICUs during the months of autumn, the need for specific and
precise ethical triage guidelines was felt strongly – to help in the management of the massive arrival of critically ill
COVID-19 patients in the hospitals. A timely revision of the first Swiss edition was made, based on the practical
experience of health professionals with the first set of directives defined during the first wave, and considering
some criticisms and proposals received by interested partners in health care. Needless to say, the core criteria for
admission to the ICU or continuation of intensive therapy remained unchanged, in particular the central place for a
higher expected benefit for the patient than possible harm by intensive care, in the light of known factors
influencing prognosis in the COVID-19 disease.
1. The essential short-term prognosis criterion and anticipated beneficial effects are made more stringent: “if, in
spite of additional external beds, ICU capacity is no longer sufficient to allow all patients requiring intensive care to
be treated … The aim is to maximise benefits for the individual patient and for patients collectively – i.e. to make
decisions in such a way as to save the largest possible number of lives. In a persistent mass influx situation, only
patients who require mechanical ventilation (or another specific intensive-care intervention, such as hemodynamic
support with vasoactive agents or continuous renal replacement therapy) are to be admitted to the ICU, in
accordance with the criteria defined …
2. The revised directives confirm that “Age, disability or dementia in themselves are not to be applied as criteria, as
this would be to accord less value to older or disabled people, thus infringing the constitutional prohibition on
discrimination. These factors are, however, indirectly taken into account under the main criterion ‘short-term
prognosis’, since older people more frequently suffer from comorbidity, and the short-term prognosis may also be
adversely affected by dementia and certain disabilities. In connection with COVID-19, age, disability and dementia
are risk factors for mortality and must be taken into account like all the other independent risk factors identified
since March 2020.”
3. In addition, a new prognostic factor is included in the evaluation, which has been shown to influence outcome in
this disease markedly: “Frailty, an important criterion to consider in a situation of resource scarcity. Of the various
tools proposed for the evaluation of frailty, the best validated is the Clinical Frailty Scale.” This is an important
addition, because frailty and its severity define with accuracy the autonomy or the degree of dependence (e.g., on
other persons), and thereby the health status of a person, specifically in older age groups.
4. The list of triage criteria has been revised, considering some new insights in the disease including risk factors for
an unfavourable outcome. For instance, for deciding non-admission to the ICU: first, a significant frailty must be
present in patients over 65, with a score of 6 or higher on the specific scale; second, the Charlson Comorbidity
Index, which can predict the chance of survival in patients with multiple comorbidities, must be considered. For a
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Ref

Sample/
population

Swiss, A. O. Switzerland
M. S. (2020).
COVID-19
pandemic:
triage for
intensivecare
treatment
under
resource
scarcity.
Swiss
medical
weekly, 150,
w20229.

Method

Primary Findings
decision of non-continuation of intensive treatments, the failing of two organ functions in addition to the lung is a
criterion.
5. Finally, a “National coordination of patient transfers” is proposed, with a “central coordination body to ensure
that optimum use is made of all ICU treatment capacity available across Switzerland.” However, it is specified that
“responsibility for patient triage lies with the individual hospital/ICU. It is proposed that the national coordination
body should be responsible for determining at what point the situation in Switzerland is such that triage decisions –
in accordance with the criteria set out here – are unavoidable. This would ensure that the best possible use is made
of resources across Switzerland before triage decisions are required at individual hospitals. The coordination body
should also be responsible for deciding on the threshold at which the application of these guidelines is to be
triggered at the national level.”
Rules to be followed by medical teams in difficult clinical situations are most helpful when they can also be used for
discussions on therapeutic options with the patients and their families. To be adequate, the main elements of
guidelines must be medically sound, understandable by lay persons and justified by current ethical and societal
standards. Most importantly, individual preferences and advanced directives must always be taken into account.
These should be discussed as early in the disease process as possible.
If the resources available are insufficient to enable all patients to receive the ideally required treatment, then these
fundamental principles are to be applied in accordance with the following rules of precedence:
Equity: Available resources are to be allocated without discrimination – i.e. without unjustified unequal treatment
on grounds of age, sex, residence,5 nationality, religious affiliation, social or insurance status, or chronic disability.
The allocation procedure must be fair, objectively justified and transparent. With a fair allocation procedure,
arbitrary decisions, in particular, can be avoided.
Preserving as many lives as possible: Under conditions of acute scarcity, all measures are guided by the aim of
minimising the number of deaths. Decisions should be made in such a way as to ensure that as few people as
possible become severely ill or die.
Protection of the professionals involved: These individuals are at particular risk of infection with the coronavirus. If
they are unable to work owing to infection, more deaths will occur under conditions of acute scarcity. They are
therefore to be protected as far as possible against infection, but also against excessive physical and psychological
stress. Professionals whose health is at greater risk in the event of infection with the coronavirus are to be
especially protected and should not be deployed in the care of patients with COVID-19.
It is important to discuss in advance – with all patients capable of doing so – the patients’ wishes in the event of
possible complications (resuscitation status and extent of intensive care). If intensive-care interventions are
withheld, comprehensive palliative care must be provided.
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Sample/
population

Method

Primary Findings
If ICU capacity is exhausted and not all patients who require intensive care can be admitted, the short-term
prognosis is decisive for purposes of triage. For ICU admission, highest priority is to be accorded to those patients
whose prognosis with regard to hospital discharge is good with intensive care, but poor without it – i.e. the patients
who will benefit most from intensive care. Age in itself is not to be applied as a criterion, as this would be to accord
less value to older than to younger people, thus infringing the constitutional prohibition on discrimination. Age is,
however, indirectly taken into account under the main criterion “short-term prognosis”, since older people more
frequently suffer from comorbidity. In connection with COVID-19, age is a risk factor for mortality and must
therefore be taken into account.
In the literature, additional criteria are discussed, such as lotteries, “first come, first served” and prioritisation
according to social usefulness. These criteria are not to be applied.
Phases
– On admission: extent and duration of treatment, determination of pathway (e.g. ICU treatment, intermediate
care, palliative care).
– After 2–3 days: continuation of treatment, limitation of treatment intensity or duration, modification of treatment
goal and palliative care.
If ICU and external bed capacity is no longer sufficient to allow all patients requiring intensive care to be treated, the
first measure is to make the short-term prognosis criterion more stringent. The aim is then to maximise benefits for
the individual patient and for patients collectively – i.e. to make decisions in such a way as to save the largest
possible number of lives. The good short-term prognosis criterion thus becomes (even) more central.
In a mass influx situation, only patients who require mechanical ventilation (or another specific intensive-care
intervention, such as hemodynamic support with vasoactive agents or continuous renal replacement therapy) are to
be admitted to the ICU, in accordance with the criteria defined below.
In this situation, resuscitation following cardiac arrest is not recommended.
Depending on the development of pressure on care facility capacity and the scale of the patient influx, two stages
can be distinguished in relation to the criteria for triage decisions:
Stage A: ICU beds available, but capacity limited
→ Admission triage / resource management through decisions on discontinuation of treatment
Stage B: No ICU beds available
→ Admission triage / resource management through decisions on discontinuation of treatment
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Method

Primary Findings
At Stage B, cardiopulmonary resuscitation is not to be undertaken, except for very brief resuscitation measures in
the event of a cardiac arrest occurring in the course of medical interventions (e.g. asystole during spinal
anaesthesia).
4.3. Initial triage: criteria for ICU admission
Step 1: Does the patient have any of the following inclusion criteria?
– Requirement for invasive ventilatory support?
– Requirement for hemodynamic support with vasoactive agents (noradrenaline-equivalent dose >0.1 μg/kg/min)?
If one of these inclusion criteria is fulfilled → Step 2
Step 2: Does the patient have any of the following exclusion criteria?
Stage A (cf. 4.2.)
– Patient’s wishes (advance directive, etc.)
– Unwitnessed cardiac arrest, recurrent cardiac arrest, cardiac arrest with no return of spontaneous circulation
– Malignant disease with a life expectancy of less than 12 months
– End-stage neurodegenerative disease
– Severe and irreversible neurological event or condition
– Chronic condition:
– NYHA class IV heart failure
– COPD GOLD 4 (D)
– Liver cirrhosis, Child-Pugh score >8
– Severe dementia
– Severe circulatory failure, treatment-resistant despite increased vasoactive dose (hypotension and/or persistent
inadequate organ perfusion)
– Estimated survival <12 months
Stage B (cf. 4.2.)
Here, the following additional criteria are applied:
– Severe trauma
– Severe burns (>40% of total body surface area affected) with inhalation injury
– Severe cerebral deficits after stroke
– Chronic condition:
– NYHA class III or IV heart failure
– COPD GOLD 4 (D) or COPD A–D with either FEV1 <25% or cor pulmonale or home oxygen therapy (longterm
oxygen therapy)
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Sample/
population

Method

Primary Findings
– Liver cirrhosis with refractory ascites or encephalopathy
> stage I
– Stage V chronic kidney disease (KDIGO)
– Moderate dementia (confirmed)
– Age14 >85 years
– Age >75 years and at least one criterion:
– Liver cirrhosis
– Stage III chronic kidney disease (KDIGO)
– NYHA class >I heart failure
– Estimated survival <24 months
If one of the exclusion criteria is fulfilled, the patient is not to be admitted to the ICU.
The following criteria are relevant for the continuation of ICU treatment:
Patients in the ICU must be assessed regularly (at least every 48 hours) and interprofessionally. If there is no
improvement, or a deterioration, in health status, it must be decided whether treatment is to be continued or the
treatment goal should be changed and the patient should receive palliative care. This also applies to all other (nonCOVID-19) patients receiving ICU treatment when resources are exhausted. The more acute resource scarcity
becomes, the more stringently the following criteria are to be applied.
Step 1: Presence of a criterion for ICU discharge:
– Patient extubated or with spontaneous breathing (or partial ventilatory support) through tracheotomy → Patient
discharged from ICU
Step 2: Presence of both of the following criteria:
– Stabilisation or improvement of oxygenation and ventilation, or of the underlying organ dysfunction
– Stabilisation or improvement of hemodynamics
Both of these criteria must be met for ICU treatment to be continued.
Step 3: Presence of one of the following criteria for little or no likelihood of benefit with ICU treatment:
Stage A (cf. 4.2.)
– Occurrence of cardiac arrest during ICU stay, unless resuscitation with defibrillation is successful; persistence or
development of a significant triple organ failure.
Stage B (cf. 4.2.)
– No improvement in respiratory or hemodynamic status, or in the underlying organ dysfunction;
– occurrence of cardiac arrest during ICU stay;
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Sample/
population

Jezmir et al.
(2020).
Empirical
Assessment
of COVID-19
Crisis
Standards of
Care
Guidelines.
medRxiv.

We
included 27
laboratory
confirmed
COVID-19
patients
admitted
to ICUs at
Brigham
and
Women’s
Hospital
from
March 12
to April 3,
2020.

Method

Primary Findings
– persistence or development of a significant dual organ failure.
The presence of one criterion means that continuation of ICU treatment is no longer indicated and the patient will
receive palliative care.
In triage decisions, confidence must be maintained under the most difficult conditions. For this reason, fair rationing
criteria and fair processes must be transparently applied at all times. Clear reasons for according (or failing to
accord) priority must be documented and updated as the situation develops. The same applies to the processes
whereby such decisions are made. Individual decisions must be amenable to examination: they must be
documented in writing and include a statement of reasons and the name of the person responsible. Any deviation
from the specified criteria must be similarly documented. In addition, mechanisms should be in place for
subsequent review of conflicts.
The decision-making process must be managed by experienced professionals. Whenever possible, decisions must be
made within an interprofessional team. Ultimately, however, responsibility is borne by the most senior person
present. Bodies providing support for treatment teams (e.g. ethics support, multiprofessional team) may be helpful.
However, the ICU must be able to make rapid, independent decisions at any time on patient admissions and
transfers. The legal requirements concerning the duty to provide regular reports on ICU numbers and occupancy are
to be complied with.
We compared 4 representative state guidelines with varying approaches to comorbidities and analyzed how CSC
prioritization correlates with clinical outcomes. We compared prioritization algorithms from New York, which
assigns priority based on SOFA alone; Maryland, which uses SOFA plus severe comorbidities; Pennsylvania, which
uses SOFA plus major and severe comorbidities; and Colorado, which uses SOFA plus a modified Charlson
comorbidity index.
At 14 days of follow-up, 7 patients (26%) had died, 8 (30%) were on mechanical ventilators, 8 (30%) were
hospitalized without requiring supplemental oxygen, and 4 (15%) had been discharged. In pairwise comparisons
across all possible pairs, we found that state guidelines frequently resulted in tie-breakers based on age or lottery:
New York 100% of the time (100% resolved by lottery), Pennsylvania 86% of the time (18% by lottery), Maryland
93% of the time (35% by lottery), and Colorado: 32% of the time (10% by lottery). The prioritization algorithm with
the strongest correlation with 14-day outcomes was Colorado (rs = -0.483. p = 0.011) followed by Maryland (rs = 0.394, p =0.042), Pennsylvania (rs = -0.382, p = 0.049), and New York (rs = 0). An alternative model using raw SOFA
scores alone was moderately correlated with outcomes (rs = -0.448, p = 0.019).
Conclusions: State guidelines for scarce resource allocation frequently resulted in identical priority scores, requiring
tie-breakers based on age or lottery. These findings suggest that state CSC guidelines should be further assessed
empirically to understand whether they meet their goals.
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Ref

Sample/
population

Guest et al.,
2009

255
patients
admitted
to ICU over
a 60-day
period
between
July and
September
2008 in the
United
Kingdom

Method

Observational
cohort study

Primary Findings
One worry with incorporating comorbidities into triage algorithms is the risk of exacerbating racial and
socioeconomic disparities. That state guidelines commonly result in tie-breakers hinging on age or lottery may help
allay these concerns, though it certainly does not resolve them. Our findings raise further worries about ageism and
the arbitrary nature of lotteries. One potential solution may be to utilize raw SOFA scores alone (which were
moderately correlated with 14-day outcomes) and exclude comorbidities, but this may place undue emphasis on a
tool that was never designed for triage.
United Kingdom Government-Recommended Triage Protocol
The triage protocol consists of four components applied in the following order:
 Inclusion criteria that make a patient potentially eligible for ICU
 Exclusion criteria that automatically exclude a patient from receiving ICU
 Prioritisation tool based on the SOFA score to determine admission to ICU
 Criteria for continued ICU support on re-application of the score at 48 hours

Findings
Applying the criteria to a current case-mix would result in 116 of the 255 (46%) of patients being denied ICU
admission, of which 45 (39%) survived to hospital discharge. In turn, 69% of those denied ICU admission survived.
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Ref

Sample/
population

Cheung et
al., 2012a

Christian et
al., 2009

Method

The sample
included all
patients
admitted
to ICU,
excluding
those who
had
elective
surgeries,
in 8 adult
general
ICUs
between
September
2009 and
May 2010
in New
South
Whales
and
Queenslan
d

Prospective
evaluation
study

Two
retrospectiv
e cohorts of
consecutive
patients
admitted to
two

A
retrospective
cohort pilot
study

Primary Findings
The sensitivity and specificity of the triage protocol in predicting mortality was 0.29 and 0.84 respectively. The
proposed triage protocol failed to adequately prioritize patients who would benefit from ICU care.
The New South Wales (NSW) Triage Protocol
The NSW triage protocol has three times, which can be activated in a stepwise, time-based fashion as demand for
critical care services increase. Tier 1 excludes patients from ICU admissions if they have significant multiple organ
failure and discharge patients after 12 or 72 hours if they failed to respond to treatment. Tier 2 excludes patients
with clinical conditions perceived to be associated with poor prognosis in addition to patients already excluded by
Tier 1. Tier 3 was designed to expand on Tier 2’s list of clinical exclusion criteria using the Sequential Organ Failure
Assessment (SOFA) scoring system from the OHPIP triage protocol.
The Ontario Health Plan for an Influenza Pandemic (OHPIP) Triage Protocol
The OHPIP triage protocol has one tier and differs from the NSW protocol in its patient selection criteria. It only
admits patients who require mechanical ventilation or haemodynamic support, on the basis that these forms of
support differentiate ICUs from other acute care areas. It excludes patients on the basis of advanced age and the
requirement for resources that could realistically be provided in a pandemic. Patients are also excluded at
admission or at discharge after 48 hours or 120 hours using criteria based on their SOFA scores.
Findings
At admission, the increases in ICU bed availability using Tiers 1, 2 and 3 of the NSW triage protocol were 3.5%,
14.7% and 22.7%, respectively and 52.8% using the OHPIP triage protocol (p < 0.001). Re-evaluation of patients at
12 hours after admission using Tiers 1,2 and 3 of the NSW triage protocol incrementally increased ICU bed
availability by 19.2%, 16.1% and 14.1% respectively (I < 0.001). The maximal cumulative increases in ICU bed
availability using Tiers 1, 2 and 3 of the NSW protocol were 23.7%, 31.6% and 37.5% respectively at 72 hours and
65.5% using the OHPIP protocol at 120 hours (p < .001). While both triage protocols results in increases in ICU bed
availability, the OHPIP protocol provided the greatest increase overall, whereas with the NSW protocol ICU bed
availability increased as the protocol was escalated.
Ontario Triage Protocol
Patients were scored independently by two triage officers who did not review patients from their institution in which
they practice, did not discuss these cases with one another and who had no prior knowledge of the patients or their
outcomes. The profiles were presented electronically to triage officers and included patient demographic data,
admission diagnosis and limited past medical history. Patients were assigned a treatment priority ( red = highest;
yellow = intermediate, green = discharge to ward or blue = expectant) by the triage officers at three separate time
points including admission, 48 hours and 120 hours after admission. Additionally, on day 1, 3 and 4 of ICU
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Primary Findings
admission, patients were assessed by triage officers for exclusion criteria. Disagreements were resolved by a third
intensivist.
Findings
Overall, triage officers were either confidence or very confident in 68.4% of their scores; arbitration was required in
54.9% of cases. Application of the triage protocols would potentially decrease the number of required ventilator days
by 49.3% and decrease the total ICU days by 52.6% (895 days). Based on the triage protocol at ICU admission the
survival rate in the red (93.7%) and yellow (62.7%) categories were significantly higher than that of the blue (24.6%)
with significant p-values of 0.0001 and 0.0003 respectively. The survival ate of the red group was significantly higher
than the overall survival rate of 70.9% observed in the cohort. (p < 0.0001). Refinement of the triage protocol and
implementation is required, including improved training of triage officers, and protocol modifications to minimize the
exclusion from critical care of patients who may in fact benefit. However, this study suggests that the triage protocol
can help direct resources to patients who are most likely to benefit and help to decrease the demands on critical care
resources.
The iPIT-1 Influenza Pandemic ICU Triage Protocol
The iPIT-1 protocol was informed by the New South Whales and Ontario Health Plan for an Influenza Pandemic
(OHPIP) triage protocols. In this protocol, patients are only admitted to ICU if they require invasive ventilation, or
cardiovascular support with inotropes or vasopressors; they had not received palliative care during their hospital
admission; they did not have severe trauma, acute renal failure requiring dialysis, severe burns, cardiac arrest or
advance neuromuscular disease; and they did not have an admission SOFA score less than or equal to 8 or greater
than or equal to 14.
Findings
The ICU mortality rates for the 805 study patients was 11.7%. Applying the iPIT-1 protocol resulted in an increase in
ICU bed availability at admission of 71.7% ±0.6%. Decreasing the lower SOFA score exclusion criteria to 6 (iPIT-2)
and 4 (iPIT-3) resulted in an increase in ICU bed availability at admission of 66.9% ± 0.6% and 59.4 ± 0.7%,
respectively (P < 0.001). The iPIT protocol excludes patients with the lowest and highest ICU mortality, and provides
increases in ICU bed availability. Adjusting the lower SOFA score exclusion limit provides a method of escalation or
de-escalation to cope with demand.
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Ontario Critical Care Triage Protocol
In the US and in Canada, many government bodies, hospitals, and the US Veterans Health Administration have
incorporated aspects of the Ontario protocol into pandemic planning documents. A pilot study by Christian and
colleagues applied the Ontario’s draft protocol to an actual cohort of intensive care unit patients. The results were
troubling. Patients who would have been designated for withdraw of ICU care and ventilator support had
substantial survival rates. For example, 70% of patients who would have been triaged to expectant after a 5-day ICU
time trial and would have been designated for terminal extubation or ICU discharge actually survived with
continued treatment. Therefore, under this protocol, ventilators could be reassigned to newly admitted,
intermediate treatment priority patients whose survival rate was lower (62.5%). This raises concerns that using this
protocol, acute respiratory distress syndrome patients may be put on ventilation for 2 to 5 days only to be
extubated before they improve. Moreover, Triage officers often disagreed and lacked confidence in their
categorization decisions. However, the Ontario protocol was successful by one measure. Patients who would have
been excluded from ICU admission in a pandemic had significantly lower rates of survival than other patients when
they received standard care. These findings suggest that rationing paradigms which include categorical exclusion
criteria and withdrawal of lifesaving resources may need to be re-examined, and public input sought on non-clinical
aspects.
The protocol is intended to provide guidance for making triage decisions during the initial days to week of an
influenza pandemic if the critical care system becomes overwhelmed. Although the protocol for use during an
influenza pandemic, the triage protocol applies to patients both with and without influenza since all patients must
share a single pool of critical care resources. The triage protocol uses the Sequential Organ Failure Assessment
(SOFA) score and has 4 main components:
1) Inclusion Criteria
 The inclusion criteria identifies patients who may benefit from admission to critical care and primarily
focuses on respiratory failure. Howver, should hemodynamic support not be available elsewhere, it will
qualify as an inclusion criteria.
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2) Exclusion Criteria
 The exclusion criteria can be broken down into 3 categories: patients who require resources that simply
cannot be provided during a pandemic and patients with advance medical illnesses whose underlying illness
has a poor prognosis with a high likelihood of death. The first categories reflect the hard boundaries such as
end-stage cancer, severe burns, severe trauma, unwitnessed or recurrent cardiac arrests, and patients with
a baseline SOFA score greater than 11 who have more than a 90% mortality. The second category of
exclusion criteria includes patients who may benefit from critical care but would require intense use of
resources and prorogued care that cannot be justified during a pandemic. The third category of exclusion
criteria includes patients who have a higher resource requirements and are likely to experience significant
complications from influenza such as patients with advanced cancer, immunosuppression, end-stage
cardiac, hepatic or pulmonary failure. The cut offs typically represent a baseline death rate higher than 50%
within the next 1 to 2 years.
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3) Minimum Qualifications for Survival
 These qualifications represent the maximum amount of resources that can be expanded on any one person.
These qualifications are reassessed at 48 hours, 120 hours as well as an ongoing cut off if the patient ever
has a SOFA score of 11 or higher or any other exclusion criteria. It is key to identify patients at an early stage
who are not improving and who are likely to have a poor outcome.
A prioritization tool
 Patients in the blue category are those who call into the expectant category and should not receive critical
care. Patients in the red category have the highest priority for ICU admission and mechanical ventilation. In
selecting patients for this category, the aim is to find those who are sick enough to require the resource and
whose outcome will be poor if they do not receive it. Patients with single organ failure, particularly those
with respiratory failure due to influenza who otherwise have a low SOFA score, are included in the red
category assuming they have no exclusion criteria. These patients will derive maximum benefit from ICU
care and mechanical ventilation. Patients in the yellow category are those who, at baseline, are very sick
and may or may not benefit from critical care. They should receive care if resources are available but not at
the expense of denying care to someone in the red category. At reassessment, patients who are improving
are given high priority (red) for continued care, while those who are not showing signs of improvement are
classified as yellow. Patients in the green category are those who should be considered for transfer out of
the ICU because they are well enough to be care for without mechanical ventilation or other ICU specific
interventions.
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Tier 1: The Most Critically Ill Patients, Characterized by Any Criterion
Requirement for neuromuscular blockade (for ventilator dys-synchrony)
P:F <100 on FIo2 ‡ 0.70 (i.e., Pao2 < 70mm Hg on those settings)
Positive end-expiratory pressure (PEEP) >12 cm H2O
Hemodynamic instability (‡2 vasopressors or escalating doses of a single agent)
Requirement for 1:1 nursing care (e.g., mechanical circulatory assistance)
Tier 2: Any Patient with Critical Illness Not Classified as Tier 1 or Tier 3 (May be a Candidate for Transfer to a
Temporary ICU)
Mechanical ventilation but no requirement for neuromuscular blockade
P:F >100 on FIo2 < 0.70 (i.e., Pao2 > 70mm Hg)
PEEP 10–12 cm H2O
Single vasopressor at a stable or decreasing dose
Standard nurse staffing requirement
Continuous renal replacement therapy permissible, provided unit has the capability
Tier 3: Non-Critically Ill and Ready for Transfer to a Lower Level of Care Including a Temporary ICU (Must Meet All
Criteria)

Rapid Review Report: CC120401 RR (Version 1: December 17, 2020 11:45)

19

Ref

Sample/
population

Method

Primary Findings

The purpose
of this
document is
to provide
guidance for
the allocation
of critical care
resources
(e.g.,
ventilators,
critical care
beds, or any
other hospital
resources) to
critically ill
patients in the

Weaning or liberated from mechanical ventilation with diminished or absent need for sedation; may require noninvasive ventilation
P:F ‡150 on FIo2 £ 0.50 (i.e., Pao2 > 75mm Hg)
PEEP <10 cm H2O
Normal hemodynamics without need for a vasopressor
Intermittent (conventional) hemodialysis permissible, provided unit has the capability.
Regarding resource utilization, in view of the rapid, unpredictable changes in condition and the protracted
requirement for mechanical ventilation exhibited by patients with COVID-19 respiratory failure, Tier 1 patients did
not receive daily sedation holidays, and underwent ABG determinations every four hours. Tier 2 patients underwent
ABGs every six hours, whereas Tier 3 patients received ABGs every 12 hours at most. Clinicians unfamiliar with the
patient could gain gestalt at a glance. Patients who deteriorated to Tier 1 in a temporary ICU were transferred to an
authentic unit, whereas patients who improved to Tier 2 or 3 were transferred from an authentic ICU to a
temporary one if the bed was required.
Because of the nature of the crisis, the tiered system was evaluated during patient care prospectively in the surgical
ICU for 48 hours before adoption by all critical care areas hospital wide. The system remains in place as the crisis in
New York City enters its fifth week.
Creation of allocation teams: Clinicians treating patients will not make allocation decisions. Instead, each system
region will designate an acute care physician allocation officer, supported (if resources allow) by an acute care nurse
and one other clinician, and an administrator. This allocation team will apply the allocation framework described in
this document. The separation of the allocation role from the clinical role is intended to promote objectivity, avoid
conflicts of commitments, and minimize moral trauma and distress. The allocation officer will also be involved in
appeals of allocation decisions (to the extent appeals are feasible within the time constraints), and in collaborating
with the attending physician to disclose allocation decisions to patients and families.
Allocation criteria for ICU admission/ventilation: Consistent with accepted standards during public health
emergencies, the primary goal of the allocation framework is to maximize benefit to populations of patients,
specifically by maximizing survival to hospital discharge and beyond for as many patients as possible. All patients
who meet usual medical indications for ICU beds, ventilators and other critical care resources will be assigned a
priority score using a 1-8 scale (lower scores indicate higher likelihood of benefit from critical care), derived from 1)
patients’ likelihood of surviving to hospital discharge, assessed with an objective and validated measure of acute
physiology (e.g., the SOFA score); and 2) patients’ likelihood of achieving longer-term survival based on the
presence or absence of comorbid conditions that may influence survival of the immediate illness (Table 1). This raw
priority score will be converted to three color-coded priority groups (e.g., high, intermediate, and low priority) if
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needed to facilitate streamlined implementation in individual hospitals. All patients interested in receiving critical
care resources will be eligible to receive such resources regardless of their priority score, but available critical care
resources will be allocated according to priority score, such that the availability of these resources will determine
how many patients will receive critical care resources. After prioritization based on these allocation criteria, it may
be necessary to further distinguish between patients in priority groups, in which case a number of differentiators
(described below) will be implemented to determine which patient will receive the scarce critical care resource.
Patients who are not allocated certain critical care resources will be offered other medical care, including intensive
symptom management and psychosocial support. Where available, specialist palliative care teams, social workers,
and/or chaplains will provide additional support and consultation.
Reassessment for ongoing provision of critical care/ventilation: The allocation team will conduct periodic
reassessments of all patients receiving critical care resources during times of crisis (i.e., not merely those initially
triaged under the crisis standards and not merely those with the disease or disorders that has caused the public
health emergency (e.g., COVID19)). The timing of reassessments should be based on evolving understanding of
typical disease trajectories and of the severity of the crisis. A multidimensional assessment should be used to
quantify changes in patients’ conditions, such as recalculation of severity of illness scores, appraisal of new
complications, and treating clinicians’ input. Patients showing improvement will continue to receive critical care
resources until the next assessment. Patients showing failure to improve despite maximal therapy during the
disease-applicable trial period or showing clinical deterioration that portends a very low chance for survival will no
longer receive scarce critical care resources. These patients will receive medical care, including intensive symptom
management and psychosocial support. Where available, specialist palliative care teams, social workers, and/or
chaplains will provide additional support and consultation. Where palliative care specialists are not available, the
treating clinical teams should provide primary palliative care.
The allocation framework described in this document differs in two important ways from other allocation
frameworks. First, it does not categorically exclude any interested patients who, in usual circumstances, would be
eligible for critical care resources. Instead, all patients are treated as eligible to receive critical care resources and
receive a priority assignment based on their potential to benefit from those resources. The availability of critical
care resources determines how many priority groups can receive critical care. Second, the allocation framework
goes beyond simply attempting to maximize the number of patients who survive to hospital discharge, because this
is a thin conception of doing the greatest good for the greatest number.5 Instead, the allocation framework also
attempts to maximize overall survival of the immediate illness, expressed as the number of life-years saved.
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Key elements of SIAARTI recommendations (Vergano et al. 2020)
1. When the availability of resources is overwhelmed by their need, a decision to deny access to one or more lifesustaining therapies, solely based on the principle of distributive justice, may ultimately be justified
2. Criteria for allocation should be flexible and adapted locally in response to available resources, the potential for
patient transfer, and the ongoing or foreseen number of admissions
3. An age limit for admission to the ICU may ultimately need to be set
4. Together with age, the comorbidities and functional status of any critically ill patient should be carefully
evaluated
5. Every admission to the ICU should be considered and communicated as an “ICU trial.” The appropriateness of lifesustaining treatments should be re-evaluated daily.
The recommendations issued by SIAARTI suggest that, if a choice to ration medical equipment and intervention is
needed, the maximum individual benefit in terms of expected life years—likelihood of survival plus remaining likely
years of a patient’s life—should be prioritized. According to this principle, the recommendations suggested
evaluating age, comorbidities, and functional status of any critically ill patient. This was subsequently criticized as
ageist, as well as “unconstitutional” and discriminatory against elderly patients (FNOMCeO 2020; Quotidiano Sanità
2020a, b; Rodriquez 2020). It was perceived as not consistent with the values on which the healthcare system is
grounded.
One motivating concern for the SIAARTI guidance was the real chance that the prevalent criterion would be “First
come, First served.” Such an approach appears to remove responsibility for choice over life and death, and can be
thought as avoiding having to make ethically fraught choices between patients. Choosing First come, First served is
to be responsible for the foreseeable, avoidable deaths of many people in a pandemic. Moreover, this approach
would also carry the huge risk of social unrest and riots due to the rush to obtain hospital beds, or at the very least
hospital overcrowding, with the ensuing risk of further spread of infection.
Major inequities would also arise from a “self-made” utilitarian approach by the clinicians left to their own
individual intuitions. The risk of arbitrariness and disparities of judgment is only partially reduced by the
recommendations that do not set specific thresholds and state that cutoffs “must remain flexible.” The aim is to
provide a guidance, not a substitution of the individual clinical judgment.
Last but not the least, individual physicians would be, as it happened in Italy, under a tremendous moral distress
facing such a terrible task of improvising decisions about whom to treat. They would literally be out on an ethical
limb.
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In retrospect, the SIAARTI recommendations might have been written differently. It would have been better to have
had a chance to involve members of the wider community in reflection on how to make decisions in the event of
such a health emergency, as was done in Maryland in the USA in 2012–2015.
Multiple forums were held with the general public and with healthcare workers and disaster professionals using a
deliberative democracy approach. Input from citizens was then fed into policy recommendations developed by an
expert working group. This kind of approach would have given the recommendations greater legitimacy and might
have provided additional support to clinicians.
It is clear that we should try to rethink the whole issue of allocation of scarce resources in emergency conditions,
finding out commonly shared and accepted values to construct a contingency plan with sound and consistent ethical
guidelines and proper structures—such as triage committees—to help apply guidelines, relieving the individual
front-line clinicians of that burden. The approach is similar to other settings, but this is not acknowledged by the
general public, or better, by the critics of the triage recommendations.
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Perspective

Key lessons from Italy
1. In emergencies, the patient-centered “duty to care” needs to be balanced with public-focused duties to promote
equality of persons and equity in distribution of risks and benefits.
2. In emergencies, when medical resources available are scarce, the first-come-first-served approach should be
rejected.
3. As the development of rapid ethical guidance in emergency is difficult and politically fraught, an advance planning
for intensive care—including decision-making in the event of overwhelming demand—is needed.
4. A political and public engagement/education in the ethics of resource allocation is needed to clarify priorities and
values if they are to be reflected in allocation.
The agony of these decisions prompted several of the region’s physicians to seek ethical counsel. In response, the
Italian College of Anesthesia, Analgesia, Resuscitation, and Intensive Care (SIAARTI) issued recommendations under
the direction of Marco Vergano, an anesthesiologist and chair of the SIAARTI’s Ethics Section. Vergano, who worked
on the recommendations between caring for critically ill patients in the ICU, said that the committee urged “clinical
reasonableness” as well as what he called a “soft utilitarian” approach in the face of resource scarcity. Though the
guidelines did not suggest that age should be the only factor determining resource allocation, the committee
acknowledged that an age limit for ICU admission may ultimately need to be set.
Explaining the recommendations’ rationale, Vergano described how difficult it was for the frail and elderly to
survive the prolonged intubation required to recover from Covid-19–related pneumonia. As excruciating as it was to
admit, about a week into the epidemic’s peak, it became clear that ventilating patients who were extremely unlikely
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to survive meant denying ventilatory support to many who could. Nevertheless, even under the direst
circumstances, rationing is often better tolerated when done silently. Indeed, the ethical guidance was widely
criticized. Committee members were accused of ageism, and critics suggested that the gravity of the situation had
been exaggerated and that Covid-19 was no worse than influenza.
Though ethical dilemmas, by definition, have no right answer, if and when other health systems face similar
rationing decisions, is societal backlash inevitable?
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Unifying all these principles, both ethical and pragmatic, is the recognition that only with transparency and
inclusivity can public trust and cooperation be achieved. Around the world — from muzzled doctors in China, to
false promises of testing capacity in the United States, to refutations of resource-rationing claims in Italy — we are
seeing that denial is deadly. The point at which preparedness dissolves into panic will always be context-dependent.
But the tragedy in Italy reinforces the wisdom of many public health experts: the best outcome of this pandemic
would be being accused of having overprepared.
The threat of a catastrophic public health emergency causing life-threatening illness or injury on a massive scale has
prompted extensive federal, state, and local preparedness efforts. Modeling studies suggest that an influenza
pandemic similar to that of 1918 would require ICU and mechanical ventilation capacity that is significantly greater
than what is available. Several groups have published recommendations for allocating life-support measures during
a public health emergency. Because there are multiple ethically permissible approaches to allocating scarce lifesustaining resources and because the public will bear the consequences of these decisions, knowledge of public
perspectives and moral points of reference on these issues is critical. Here we describe a critical care disaster
resource allocation framework developed following a statewide community engagement process in Maryland. It is
intended to assist hospitals and public health agencies in their independent and coordinated response to an
officially declared catastrophic health emergency in which demand for mechanical ventilators exceeds the
capabilities of all surge response efforts and in which there has been an executive order to implement scarce
resource allocation procedures.
Existing guidelines differ substantially, however, regarding which ethical criteria should be determinative, whether
some groups of patients should be categorically denied access to life support (exclusion criteria), and whether it is
permissible to withdraw a resource from one patient to provide it to another who is more likely to benefit. Ethical
principles that form the foundation of published guidelines include saving the most lives, saving the most life-years,
and the lifecycle principle, which uses stage of life as a criterion. Because there are multiple ethically permissible
approaches to allocating scarce lifesustaining resources and because the public will bear the consequences of these
decisions, knowledge of public perspectives and moral points of reference on these issues is critical. A successful
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allocation effort will require public trust and cooperation, both of which are more likely if the process for developing
allocation guidance has been transparent and inclusive. Moreover, advance discussion and planning are essential
because in-depth deliberations will not be feasible during a public health crisis.
The participants selected three ethical principles as key—saving the most lives, saving the most life-years, and the
life cycle principle. This led to adopting survival status in the framework’s central triage scoring, rather than ranking
co-morbidities, to address concerns about social inequity bias.
The framework of this program is based first on a scoring system that primarily takes into account the two ethical
considerations that are both most commonly used in existing guidance and also were of greatest importance to
those who participated in the Maryland community engagement project: (1) likelihood of shortterm survival (with
the support of the scarce resource in question and other intensive care services) and (2) likelihood of long-term
survival (based on presence of comorbid conditions). Individual scores (1-4 for shortterm; 0 or 3 for long-term) are
assigned for each consideration and then added together to produce a total triage score (minimum 1, maximum 7;
Table 1). Priority is given to those with the lowest total triage scores. In the event that there is a “tie,” life stage may
be considered as a secondary criterion.
Certain conditions would make an individual ineligible for the life-sustaining critical resource in question. Those
conditions include the following.
1. Cardiac arrest: unwitnessed, recurrent, or unresponsive to defibrillation or pacing
2. Advanced and irreversible neurologic event or condition
3. Severe burns in patient with both of the following
a. Age > 60 years
b. 50% of total body surface area affected
A triage officer, distinguished by established clinical expertise, leadership ability, and effective communication skills,
should have ultimate responsibility for making decisions regarding which patients will receive priority for receiving
critical care. Teaming with the triage officer should be an experienced critical care nurse, another clinician with
expertise relevant to the particular resource (eg, a respiratory therapist), a representative from hospital
administration to serve as liaison with incident management staff and the ethics committee, and a nonclinical
person for data gathering and documentation. Additional triage provisions include shifts that balance staff respite
with the triage function; at least daily application of the allocation framework with an assessment of clinical
improvement or worsening for patients already being supported by the scarce resource; and a limited appeals
process in resource withdrawal cases. In the latter circumstance, a triage review committee comprising the
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following individuals can render a decision: chief medical officer, chief nursing officer, legal counsel, risk
management, ethics committee chair, and a designated off-duty triage officer.
The accumulated data of all hospital triage decisions should be subject to review by a central triage committee for
the State of Maryland.13 This committee should not review any appeal determinations by the hospital triage review
committee. Rather, the central triage committee should engage in bidirectional communication with local hospital
triage review committees, assess triage decision-making on a statewide level, maintain situational awareness, and
perform research to modify allocation algorithms as needed. This committee should consist of members appointed
by the governor, including the following: the state health officer or designee, a representative of the state
emergency management agency, a county public health officer, an epidemiologist, a representative of the state
hospital association, a senior critical care nurse, a social worker, an ethicist, a triage officer representative, and
three of the following: internal medicine critical care/pulmonary physician, anesthesia critical care physician,
surgical critical care physician, pediatric critical care physician, and emergency medicine physician.
All patients who are allocated a ventilator will be allowed a minimum therapeutic trial of a duration to be
determined by the central triage committee based on epidemiologic pattern of the disease. In the case of a novel
respiratory pathogen, if all patients who survive require at least 4 days on a ventilator, then a trial period would be
set at a minimum of 4 days. This minimum trial would be allowed unless a precipitous decline in clinical status over
a shorter period indicates to the triage team that prognosis is exceptionally poor. Timelimited therapeutic trials
would apply to many, but not all, conceivable life-sustaining resources, including mechanical ventilators; the
duration of the therapeutic trial may vary for the same resource between the patients with different underlying
conditions.
Although the use of SOFA and PELOD-2 provides a standardized approach that can help mitigate the influence of
subjective bias, their use raises at least two challenges.
First, the use of these scoring systems cannot eliminate bias entirely, and it is imperative that health care and
disaster response professionals maintain an awareness of this possibility and consider alternative solutions as they
become available. Second, their use will not be generalizable to resource-limited settings, where necessary
laboratory results are not available. As noted previously, the central triage committee may, through a transparent,
accountable real-time process, change allocation guidelines as new information and research data arise. With this
flexibility, the Maryland guidelines retain the unique ability to adapt and change to maximize ethical results in any
given emergency.
The crisis-driven law was only partially implemented, and the state’s reluctance to use it to inform consistent
resource allocation decisions statewide posed challenges. There was the potential for inconsistent ethical decisions
and practices among institutions, and inadequate support for healthcare workers in navigating the tension between
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autonomy-based and public health-based ethics, as noted by several articles in this issue (Dudzinski et al. 2020;
Powell and Chuang 2020; Prah-Ruger 2020). These potential problems were addressed ad hoc by the Maryland
Healthcare Ethics Committee Network (MHECN), a membership supported initiative of the University of Maryland
School of Law.
Immediate interventions were necessitated by accounts from New York and New Jersey alerting frontline workers in
Maryland to the morally distressing scenarios of making life and death decisions for COVID-19 patients without
guidance from surrogates, having to prevent loved ones from seeing patients, and worrying about carrying this
frightening disease into their homes. Unfortunately, in the anticipatory weeks before the onslaught of COVID-19
cases, the ASR framework developed over time was not implemented as one authoritative operational plan so
hospitals could effectively prepare their triage teams and procedures.
Under the CHEA, when hospitals face the need to triage, they are entitled to support from state endorsed criteria
and the associated legal protection. The Governor, however, did not authorize ASR criteria and procedures, despite
requests for them. This failure to act has had negative consequences, including that, if Maryland hospitals had been
required to ration ventilators—a scenario that has thus far been avoided—they may not have been protected by the
CHEA’s immunity provision, nor could they have confidence in a shared ethical framework. Hospitals’ incident
command leaders wondered if they should create individual plans in the absence of official implementation of the
2017 ASR framework. In response, a team of multidisciplinary representatives from four health systems translated
the 64-page ASR framework into an operational plan that could be used across the state. However, there was
resistance to the plan being widely disseminated. This caused confusion among healthcare workers who remained
without consistent, clear protocols. Lacking gubernatorial endorsement of an operational ASR plan (or appointment
of an official working group tasked with this) slowed the education of providers and the public and stoked the
narrative that decisions to withhold and withdraw interventions lack transparency and disadvantage certain groups,
including those who have historically been underserved.
In mid-March, MHECN formed a COVID-19 Working Group and began hosting weekly web-based meetings to
strategize how to implement the 2017 ASR framework. The Working Group soon recognized that preparing for a
shortage of ventilators was insufficient; additional focus on other priorities was necessary, including reducing
inappropriate hospital admissions upstream (e.g., addressing needs in LTC facilities and of homeless individuals) and
avoiding hospital discharge back-ups through hospital coordination with LTC and hospice partners to facilitate
placement for COVID-19 patients post-discharge.
One benefit of a regional ethics network is the role it plays in bearing some of the cognitive load on frontline staff. It
can help ease ethically fraught decisionmaking on the ground by providing guidance to the larger systems within
which individual facilities function. In response to COVID-19, MHECN responded in practical ways to help healthcare
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institutions meet their ethical duties in a time of crisis. But there is also a broader role that ethics networks can play.
They can acknowledge implicit systemic injustice and keep this front and center. They can play a role in informing
healthcare systems and the polity what needs to change to better serve the community.
ASR frameworks are implemented in advance of a crisis for a reason. In addition to the moral duty to save the most
lives during a crisis, there is a duty to minimize harm to patients, families, and frontline workers by reducing moral
distress through proactive planning and communication. Where politicians are stymied, regional ethics networks
may fill the gap.
Medical Triage Rules
5. The Medical Subcommittee comprised 8 senior and experienced physicians from the following medical
disciplines: Intensive Care, Internal Medicine, Geriatrics, Medical Administration, Trauma, Psychiatry and Palliative
Medicine.
6. The medical principles and criteria for triage admissions to the ICU and for ventilation were established only for
situations with a scarcity of life-saving resources.
7. The principal starting points of the supreme value of life and the basic equality of all human beings remain in
force even in emergencies with a scarcity of life-saving resources.
8. Indeed, when there is scarcity of life-saving resources and when many people need ICU beds, respirators or
ECMO, there is no choice but to triage the patients who will benefit from these measures.
9. The principle of triage decisions is only on a medical basis regarding the success of treatment with greater
chances of survival and of weaning from the ventilator. The goal in extreme conditions is to save as many people as
possible without any other considerations that differentiate people since all people are equal and the value of their
lives is equal. Under no circumstances should physiological triage in extreme situations be interpreted as a
judgment on the value of any person’s life.
10. The triage decisions will only take place on a medical basis as described above. Therefore, the following factors
will not be included in the triage decisions:
Religion, race, gender, nationality, country of origin, sexual orientation, socioeconomic status, social status, family
status, citizenship, occupation, etc.
Years of life including age considerations: The chronological age itself is not a legitimate consideration in triaging
life-saving treatment but only as a part of the combination of risk factors.
Disability: Disability in itself is not a legitimate consideration in triaging life-saving treatment but only as part of
the combination of risk factors.
Circumstances that may be considered to be the patient’s fault, including negligence which may have caused a
COVID-19 infection.

Rapid Review Report: CC120401 RR (Version 1: December 17, 2020 11:45)

28

Ref

Sample/
population

Bureau of
the Israel
Medical
Association
and
Representat
ives from
the Israeli
Ministry of
Health.
Rambam
Maimonides
medical
journal,
11(3).

Method

Primary Findings
Merits to the patient from his past actions to this time.
11. Healthcare professionals, even if infected while treating COVID-19 patients, will not be given priority unless it is
necessary to overcome staff shortages, either by facilitating return to work after their recovery or as an incent ive to
volunteering. When there is medical equality between two patients, healthcare professionals will receive priority.
12. These rules will apply in the same way to all workers who in their job come into contact with COVID-19 patients.
13. These medical triage methods are intended to be used by ICU specialists, as well as by physicians who will treat
ventilated patients outside ICUs, who are often inexperienced making decisions in extreme situations.
14. The triage framework must address not only COVID-19 patients but all patients in need of life-saving treatments.
Therefore, COVID-19 patients should be in a pool with other patients who require life-saving treatments for any
medical condition. Patients with other illnesses should not be deprived of hospitalization and necessary treatment
for the benefit of COVID-19 patients.
Medical Assessment Tools for Triage
15. In order to provide the physician with efficiency in making triage decisions in emergency situations under
extreme pressure, the assessment tool should meet the following requirements:
A. It should contain valid measurements, each of which – according to the medical literature – predicts survivability.
B. It should be complete and concise on a single page, so as to assist physicians in making quick decisions when
facing numerous severely ill patients and limited life-saving resources.
C. It should be simple, easy to understand and use, enabling quick assessments.
D. The measurements should be listed according to the amount of time required to evaluate them, with the
quickest preceding the more time-consuming and with logical progression, so that if the criteria are not met, the
physician can quickly move on to the next candidate. This will serve to optimize the triage process, which is
expected to occur under conditions of time pressure and limited medical staff.
In general, the medical subcommittee thought that assessment tools should be multidimensional rather than based
solely on a particular measurement, because multidimensional assessments have been demonstrated to yield
better predictability of short-term survival and of weaning from ventilation.
18. The several measurements that predict short-term survival and weaning from ventilation are: background
diseases, functioning of the vital organ systems and functional ability.
19. The commission was aware of the social implications of using a functional measure, especially for people with
disabilities. As noted above, disability by itself should not be considered as a criterion for triage decisions, as there
are many disability situations that have no bearing on short-term survival. However, there are functional
deficiencies that are relevant to short-term survival and are only reflected in the evaluation of performance
measures, and not in system failure or background diseases, such as functional deficits that affect lung function.
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Therefore, it is also emphasized in the applied guidelines for physicians that the use of the function index is
individual and the degree of function should only be assessed in relation to the chances for short-term survival.
20. The triage criteria according to functional scores relate to all groups, pertaining to both intra-group and intergroup comparisons, and are determined only on the basis of individual indices. Most people who will be assigned
functional scores are not people with disabilities. There is, however, a particular sensitivity in defining functioning
for people with disabilities. Therefore, it should be emphasized that when evaluating the functional classification,
only the functional aspects related to survivability should be considered.
21. In general, the medical rationale for using physical function classifications is based on the medical literature
indicating that the lower the daily function, the lower the muscular activity and respiratory function and the
likelihood of survival also decreases. Specifically, the attending physician must address the degree of functioning in
relation to the likelihood of survival. For example, a Paralympic athlete with amputated legs is likely to have better
survival chances than someone suffering from heart failure, even if the athlete needs help with some day-to-day
activities.
22. The commission believes that a functional measure cannot be excluded as it is an independent pre-dictor of
survival. Therefore, its exclusion would diminish the accuracy of the triage process and may result in incorrect and
medically discriminatory prioritizations. In particular, there are certainly cases where there will be equal scores for
disease / organ function, with only the assessment of functional ability allowing the choice of a patient with a higher
chance of survival.
In light of all the considerations presented above, the Commission decided to use 4 multidimensional triage tools:
Performance Score (ECOG), Comorbidities (ASA), Organ System Failure and an overall assessment of the short-term
survival prospects. As noted above, the medical literature indicates that using several different tools increases the
accuracy of prediction compared to using a single tool. In addition, the selected measurements are those that
enable rapid assessment which is essential in emergency situations.
Even in emergencies and resource scarcity in which a triage process occurs, when a decision is made not to admit
the patient into the ICU, not to mechanically ventilate him, or to discharge him from the ICU, the patient must
continue to receive palliative care according to accepted medical standards, and he should not be neglected
physically nor mentally. The Ministry of Health should establish procedures to ensure optimal palliative care,
whether as part of existing COVID-19 wards or by assigning palliative COVID-19 wards.
The medical team must do as much as it can to document its decisions and clearly state the assessment of the
patient’s chances of survival as well as the decision to provide or not to provide the therapeutic resource.
37. Patients or their families should be presented early with the treatment plan appropriate for the patient’s
condition in accordance with the triage criteria and with the principles and benefits of palliative care, thus avoiding
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an impression that if it is decided not to prioritize the patient, he will be neglected and will not receive supportive
care.
As the COVID-19 pandemic approached the northeastern U.S., neither the Yale New Haven Health System (YNHHS),
the State of Connecticut, nor the U.S. federal government was prepared with a plan to allocate medical resources in
case of systemic shortages.
Our goal was to maximize the number of lives saved with the medical resources available, and to ensure that we
allocate resources in a transparent, consistent, and fair manner.
We found the Maryland Framework to be superior to other existing triage protocols particularly because it
considers chronic, survival-limiting comorbidities in addition to acute illness in the assessment of patients, and
because it has been subject to extensive public review and commentary.
Unlike some other protocols, the Maryland Framework does not categorize large classes of patients (for example,
people with dementia) as ineligible for triage, but allows almost all patients to be evaluated for potential receipt of
healthcare resources.
Like most written triage protocols, ours has the principal goal of saving the most lives possible with the resources
available. Because of ethical and logistical difficulties in having clinicians and hospital administrators make
judgements about quality of life or long-term survival, the YNHHS protocol does not try to maximize life-years or
quality-adjusted life-years.
The basic framework of the protocol is to create triage teams that are separate from clinical teams who care for
patients. Each triage team consists of at least one physician and one nurse, and there are generally at least five
triage teams active throughout the YNHHS, with at least three adult teams and two pediatric teams that operate
remotely via teleconference and the electronic medical record (EPIC). Triage teams are in constant communication
with senior ICU attending physicians and are supported by on-call ethicists and a triage supervisor—a senior
administrator who assists in addressing any administrative issues that may arise during the triage process. All triage
team members undergo training to recognize and reduce occasions of implicit bias. Triage teams are responsible for
assessing all patients who require scarce lifesustaining resources, assigning all such patients a “triage score,” and
then allocating resources in order of these scores, with resources going preferentially to patients who are
considered more likely to survive as a result of receiving the resources. Triage teams assess patients regardless of
their COVID-19 status. Only patients who are expected to die imminently regardless of life-sustaining treatment, or
who do not wish to receive life-sustaining resources, are excluded from the triage process.
The triage score is calculated based on two core components. First, the Sequential Organ Failure Assessment (SOFA)
score is a validated prognostic score ranging from zero to 24 points, with points assigned for evidence of organ
failure within six different organ systems; higher scores correlate with a higher likelihood of inhospital mortality. In
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the YNHHS protocol, the SOFA score is used to measure the severity of the acute illness, with increasing numbers of
triage score points assigned for higher SOFA scores, up to a maximum of 4 triage score points.
The second primary component of the triage score is the presence or absence of severe survival-limiting
comorbidities (either one single comorbidity or a constellation of comorbidities), that are expected to result in
death within one year regardless of medical interventions. Triage teams assign 4 triage score points, above and
beyond points for the SOFA score, to patients who have such comorbidities. Because of concerns about
discrimination on the basis of disability, race, or socioeconomic status, no points are assigned for comorbidities that
might impact quality of life or longterm survival, unless they also reduce short-term (less than one year) survival.
Unlike some other triage scores, we do not assign points for more moderate degrees of survival-limiting
comorbidities, because we found in field testing that triage teams could not consistently evaluate finer gradations
of comorbidity severity.
The triage score is further modified by 1 point down or up, based on the clinical judgement of the triage team that a
patient is consistently improving or worsening in the past 24 hours. The triage score is also reduced (improved) by 1
point for pregnant patients who have a potentially viable fetus with gestational age of greater than 22 weeks, and is
reduced (improved) by 4 points for patients who are healthcare workers, first responders, or hospital employees
with repeated patient contact during the pandemic. Characteristics such as comorbid conditions that do not impact
one-year survival, race, ethnicity, religion, socioeconomic status, and VIP status do not affect the triage score and
cannot be used in allocation decisions.
All patients who receive scarce resources are reevaluated daily. Scarce resources may be withdrawn and reassigned
in cases when there are no unused resources available and when two attending physicians agree that the patient
has no chance of survival, or when the patient has a SOFA score of greater than 12 and a triage score that is
worsening after receiving the scarce resource for at least 48 hours.
Patients who are triaged not to receive critical care resources (for example, ventilator and/ or ICU bed) have their
code status changed to “do not resuscitate” and receive palliative care and/or supportive treatment depending on
their prognosis. In addition, because of the low likelihood of successful resuscitation and the risk of infection, the
protocol includes a second component that addresses code status changes for critically ill patients with COVID -19.
This policy allows two attending physicians to change the code status of critically ill COVID-19 positive patients to
“do not resuscitate” and/or “do not intubate” without the assent of a surrogate in cases when they deem it very
unlikely that the patient would benefit from cardiopulmonary resuscitation and/or intubation.
In the development and iterative revisions of the YNHHS triage protocol, we identified five key ethical challenges.
These were (1) the role of age and chronic comorbidities; (2) evaluating children and pregnant patients; (3) racial,
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ethnic, and socioeconomic disparities in health; (4) prioritizing healthcare workers; and (5) balancing clinical
judgement with protocolized assessments.
There was broad consensus from the beginning that the primary goal of the triage policy was to maximize the
number of lives saved with the available resources. However there was significant disagreement about whether the
protocol should go beyond maximizing the number of lives saved and attempt to maximize the number of life-years
or life-cycles saved. Several of us were convinced by the “fair innings” or “lifecycle” arguments that younger
patients may have a greater claim to scarce lifesaving resources that might enable them to experience life stages
that older individuals had already experienced. There were also some suggestions that lives should be weighted
according to anticipated quality of life. Ultimately however we agreed that assessments of long-term life expectancy
and especially quality of life would be too complex and inaccurate for the triage teams to make during the
pandemic. The complexity and subjectivity of long-term survival and quality-of-life assessments added the potential
for inconsistency between triage teams and the presence of bias in their triage decisions. Attempts to maximize
long-term survival might also exacerbate racial, ethnic, socioeconomic, and disability-based disparities because
these categories correlate with the prevalence of chronic disease states that may reduce long-term life expectancy
without being acutely life threatening. Attempts to maximize quality of life would also likely promulgate bias against
people with disabilities due to the disability paradox: the widespread tendency of people without disabilities to rate
the quality of life associated with a disability lower than the people who actually have that disability.
For these reasons we agreed the protocol would not attempt to assess or maximize lifeyears or quality of life, but
only short-term (less than one year) survival. The protocol could not be completely “age-blind,” given the
substantial correlation between age and short-term mortality in COVID-19. Incorporating age is complex because
chronologic age (age in years) and physiologic age (age reflected by conditions such as multimorbidity, functional
status, and frailty) are often disparate. While chronologic age is easier to quantify, physiologic age has a stronger
correlation with mortality outcomes, even among COVID patients. We therefore focused the protocol on physiologic
characteristics more directly correlated with mortality than chronologic age—the protocol factors in “physiologic
age” through the SOFA score and the triage teams’ evaluations of severe survival-limiting comorbid conditions that
are more prevalent among the aged. After using these measures of physiologic age as primary criteria for triage
assessments, the protocol uses chronologic age only as a secondary criterion or tie breaker between patients of
different ages with otherwise identical triage scores. For patients younger than 18 with equal triage scores,
differences in age were seen as unimportant, and a random lottery is used to break ties.
Mortality prediction scoring for adults in most published protocols is based on the SOFA score, well validated, and
relatively easy to implement on a large scale.
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Early in the pandemic it became apparent that across the U.S. and the world, vulnerable populations were more
likely to become infected with COVID-19, more likely to become critically ill, and more likely to die.
Ultimately, left with no better options, we chose a protocol that aimed to maximize lives saved, recognizing that
while triage protocols should not exacerbate disparities, they cannot realistically be a mechanism to redress global
inequities. The primary goal of triage protocols should be to maximize the number of lives saved during a public
health emergency. The very real systemic problems of racial, ethnic, and socioeconomic health disparities and of
structural racism need to be addressed by broader interventions.
There are three theoretical reasons to consider the prioritization of frontline healthcare workers: (1) based on the
ethical principle of reciprocal obligation, given that the healthcare workers put themselves at significant and
uncertain risk; (2) instrumentally, to save healthcare workers’ lives to ensure an adequate number of frontline
healthcare workers during anticipated future waves of the pandemic; and (3) instrumentally, to prevent
absenteeism among healthcare workers during current and future waves. While the Drafting Committee found the
first and third arguments particularly persuasive, there was also concern that, as clinicians and bioethicists with
personal stakes in the outcome, many members of the Drafting Committee had significant conflicts of interest. The
Drafting Committee therefore called upon the members of the Community Bioethics Forum (CBF) for their
perspectives. As discussed earlier, the view of these independent stakeholders was critical in our deliberations. CBF
members noted that while healthcare workers entered the medical profession with an anticipation of some risks
they would encounter, COVID-19 caused unexpected and extreme levels of risk and uncertainty. The CBF
unanimously concluded, based primarily on an argument from reciprocal obligation, that healthcare systems are
ethically required to prioritize frontline healthcare workers under these extreme conditions.
The Drafting Committee prioritized healthcare workers, with certain caveats. First, priority would extend to all
members of the healthcare team who are in frequent physical proximity with patients; in addition to physicians and
nurses, this includes respiratory therapists, patient transporters, custodial staff, first responders, and others.
Because social network research reports that transporters, unit clerks, radiology technicians, physical therapists,
and social workers typically have the greatest number of individual patient contacts within a hospital, we felt it was
critical that support staff be treated equivalently to physicians and nurses in the triage algorithm. Priority would not
be extended to healthcare workers who are not involved in direct clinical care (such as hospital administrators).
Similarly, individuals who fulfill other potentially valuable roles who are not directly involved in the healthcare
system’s response to the pandemic (medical researchers, engineers, teachers, agricultural workers) would not be
prioritized in triage protocols. This is because their role in the response to the pandemic is less direct, and because
clinicians and healthcare systems cannot and should not be forced to make epistemologically and ethically complex
decisions about the social value of various professions and roles.
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Finally, we agreed that if conditions were to change, this aspect of the policy must be reconsidered. For instance, if
later surges of COVID-19 occur when PPE is abundant, and new knowledge about the disease renders healthcare
workers reasonably safe, their prioritization in triage might no longer be warranted.
One recurring debate that emerged within the Drafting Committee and the larger Ethics Advisory Group was about
the degree to which the triage teams’ assessments of patients and allocation of resources should be rigidly
constrained by a written protocol or left to individuals’ clinical judgement. There was strong consensus that the
primary goal of the protocol should be to save the greatest number of lives possible, and that an important
secondary goal was to make the decisions transparent, consistent, and fair across different triage teams and over
time. Many were concerned that an overly rigid protocol might satisfy the secondary goal, but potentially cause
unnecessary deaths in certain circumstances, undermining the primary goal.
We recognize that during COVID-19 surges, there are circumstances that will be difficult to foresee, that the SOFA
score does not capture well (for example, large vessel thrombosis and stroke, with or without hemorrhagic
transformation). Therefore, we built into the triage protocol a small degree of flexibility by which the triage teams
can incorporate their clinical judgement about a case, adding or subtracting one point from the triage score based
on their assessment of a patient’s clinical trajectory (improving versus worsening) over the past 24 hours. We added
a network of subspecialist consultants (including oncologists, cardiologists, neurologists, obstetricians, and others)
who can advise the triage teams, and supplement their clinical judgement, in decisions about which clinical
comorbidities would be expected to diminish patients’ rate of one-year survival. We mandated that all members of
a triage team and a triage supervisor must unanimously agree to any withdrawal of life-sustaining medical resources
dictated by the protocol. We also included an appeals process by which clinical teams could appeal triage
assessments to the triage team, if the clinical team felt that a decision was made erroneously or without taking all
relevant clinical information into account.
We limited these avenues for clinical judgement and maintained the SOFA score as the core of triage assessments
because we were concerned that allowing the triage teams greater leeway could cause decisions between different
triage teams to be inconsistent, and allow for implicit bias based on race, ethnicity, socioeconomic status, disability,
or other factors.
As of May 10, 2020, 26 states had publicly available ventilator guidelines, and 14 states had pediatric guidelines. Use
of the Sequential Organ Failure Assessment score in the initial rank of adult patients was recommended in 15 state
guidelines (58%), and assessment of limited life expectancy from underlying conditions or comorbidities was
included in 6 state guidelines (23%). Priority was recommended for specific groups in the initial evaluation of
patients in 6 states (23%) (ie, Illinois, Maryland, Massachusetts, Michigan, Pennsylvania, and Utah). Many states
recommended exclusion criteria in adult (11 of 26 states [42%]) and pediatric (10 of 14 states [71%]) ventilator
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allocation. Withdrawal of mechanical ventilation from a patient to give to another if a shortage occurs was
discussed in 22 of 26 adult guidelines (85%) and 9 of 14 pediatric guidelines (64%).
Most state guidelines did not mention giving additional priority to specific groups of people. However, 6 guidelines
(23%) (ie, Illinois, Maryland, Massachusetts, Michigan, Pennsylvania, and Utah) recommended giving priority
advantages to particular groups in the initial scoring of patients. Maryland, Massachusetts, Pennsylvania, and Utah
recommended giving priority to patients who are pregnant. In the Oregon guidelines, priority could be considered
for patients who are pregnant. Additionally, 3 guidelines (12%) (ie, Illinois, Michigan, and Pennsylvania)
recommended giving priority to health care workers and other key workers vital to the public health response.
Younger age was recommended as a priority group in Maryland.
If a tie exists after the initial scoring system is completed, 6 guidelines (23%) recommended including age as an
initial tiebreaker to give priority to younger patients. Two guidelines (8%) recommended using status as a health
care practitioner or other key worker vital to the public health response as a tiebreaker. Additionally, 5 guidelines
(19%) recommended consideration of first-come, first-served as an initial tiebreaker. Withdrawal of mechanical
ventilation from one patient to give to another may occur during a ventilator shortage when a patient with higher
priority is in need of a ventilator. Withdrawal of mechanical ventilation was discussed in 22 guidelines (85%).
Formation of a triage committee created by each hospital to implement protocols and make decisions regarding
allocation of mechanical ventilators was recommended by 15 guidelines (58%). Triage committees were
recommended by these states as bodies independent from patient care to promote objectivity, avoid conflicts in
commitment to patients, and decrease moral distress experienced by clinicians providing direct patient care. They
consist of multiple members, such as critical care physicians, nurses in leadership positions, and medical ethicists,
and their recommended composition varied by state. The remaining 11 guidelines (42%) did not discuss who should
make decisions about ventilator allocation.
Pediatric guidelines were found for only 14 states. The ages for what was considered pediatric varied by state.
Among these state guidelines, the most common scoring systems recommended for ventilator allocation included
clinical judgment (2 guidelines [14%]) and the Pediatric Logistic Organ Dysfunction score (2 guidelines [14%]), while
2 guidelines (14%) recommended using evaluation of comorbidities in scoring systems. Additionally, 7 guidelines
(50%) discussed allowing children to be triaged with adults, and the age required to be triaged with adults varied by
state. Exclusion criteria were present in 10 guidelines (71%). Withdrawal of ventilatory support owing to scarce
resources was discussed by 9 guidelines (64%), including 2 guidelines that required a minimum amount of time on a
ventilator before reallocation could occur.
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A total of 25 state guidelines (96%) reported that a committee was involved in creation of the protocol, with the
composition of committees varying among states. Examples of committee members included physicians, nurses,
medical ethicists, lawyers, and representatives from religious congregations. Additionally, 13 guidelines (50%)
reported community involvement in the creation of the guideline, and 5 guidelines (19%) recommended community
involvement but did not state whether it had yet occurred. No state guideline mentioned legislation to enforce use
of the guideline.
These findings suggest that although allocation guidelines for mechanical ventilatory support are essential in a
public health emergency, only 26 US states provided public guidance on how this allocation should occur. Guidelines
among states, including adjacent states, varied significantly and could cause inequity in the allocation of mechanical
ventilator support during a public health emergency, such as the coronavirus disease 2019 pandemic.
There was significant variation in the states’ allocation guidelines regarding exclusion criteria, the predictive models
used to determine priority scores, and the use of age, limited life expectancy, or chronic conditions to rank patients.
Differences were observed in the use of scoring systems, with 6 distinct scoring mechanisms recommended for
adults and 8 distinct scoring mechanisms recommended for children. Considerations of withdrawal of mechanical
ventilation were discussed for most states with guidelines. Nearly half of states recommend the use of exclusion
criteria. Priority groups were not often recommended. The use of initial tiebreakers for decisionmaking varied
significantly among groups, with 8 distinct mechanisms recommended among 26 states.
The diversity of scoring systems revealed in this study is concerning, as it suggests access to mechanical ventilatory
support would vary significantly by state in the event of a ventilator shortage. Not only did states use different
predictive models for short-term survival, they made different choices regarding whether age, limited life
expectancy, and chronic conditions were factored into their scoring system. As a result of these seemingly arbitrary
choices, it is possible that in one state, a patient may receive mechanical ventilatory support, while in another state,
the same patient would not.

Any guidelines take into account the expected prognosis. Thus, data on the prognosis of patients with COVID-19 is
needed to update and improve existing protocols.
The clinical evaluation criteria for screening patients in situations of scarcity of resources aim to identify the patients
most likely to survive hospital discharge. The prognosis is one of the parameters used to support decision making in
the allocation of intensive care in order to balance benefits and harm, in addition to determining when treatment
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becomes futile. However, the prognostic assessment carried out by different members of the same multidisciplinary
team may reach different conclusions. It is, therefore, an imprecise parameter. In order to increase the accuracy
and safety of the prognosis, disease severity scores, and clinical forecasting models have been developed, but so far,
they have not been completely satisfactory. It is important to emphasize that in order to determine the prognosis, it
is not recommended to consider only the probability of survival, since measures of functional results and quality of
life are also aspects considered essential for both patients and society.
In this review, the instruments which were found used, in order to determine the probability of survival, the
Sequential Organ Failure Assessment score (SOFA), the Laboratory Acute Physiology Score (LAPS2), the calculation
for the prediction of the Mortality Risk Index associated with the number of days on mechanical ventilation, and/or
the Pediatric Logistic Organ Dysfunction 2 (PELOD-2).
SOFA was the most frequently used instrument for decision making in the allocation of critical care. After the
experiences with the H1N1 pandemic, the use of this tool as a screening strategy gained popularity, which is
attributed to the objectivity of the instrument, its low cost, and its use of complementary exams which are not
complex. However, the use of SOFA to screen COVID-19 patients has been questioned and not recommended. Some
studies show that, due to the cutoff points adopted in some of the protocols, SOFA may not be useful for screening
decisions in the COVID-19 pandemic.
One study suggests that these instruments should not use a single scoring tool but rather a combination of scoring
systems and mortality predictors in intensive care, such as disease-specific indicators for non-COVID-19 conditions,
frailty score, comorbidity rates, and clinical judgment.
It is noteworthy that, currently, it is unclear whether any severity score for pediatric or neonatal disease provides
valid prognostic measures for COVID-19 patients.
The screening structure can combine several evaluation parameters specific for diseases or health conditions, which
generally integrate the inclusion and exclusion criteria. This screening should be based on clear and accurate
evidence to avoid arbitrary admissions and prevent the prolonged treatment of patients whose survival is unlikely.
The inclusion criteria must be objective and facilitate the suitable and rapid referral of potential survivors during
pandemics or major disasters. Exclusion criteria should identify patients who are unlikely to obtain benefits through
intensive care, as recommended by the European Society of Intensive Care Medicine task force.
In general, studies indicate the following inclusion criteria:
respiratory failure and hypotension.
The most common exclusion criteria were pulmonary impairment, trauma (Injury Severity Score; Trauma and Injury
Severity Score), renal dysfunction (Kidney Disease Improving Global Outcomes), hepatic (Model for End-Stage Liver
Disease; Child-Pugh classification) and cardiac classification (New York Heart Association classification), and
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comorbidities (Charlson comorbidity index; Elixhauser Comorbidity Index; Comorbidity Point Score 2). In addition,
there are studies that use some of these criteria in order to prioritize patients.
In order to mitigate prolonged treatments and maximize the chance of benefit, it is recommended that patients
should be continuously reassessed as this allows for the confirmation of clinical evolution and opens the possibility
of the redistribution of the mechanical ventilator to patients who would have a better survival prognosis. Some
studies mention that this reassessment must be carried out daily, and others indicate different times: intervals of
24, 48, and 120 h; 48 and 120 h; and 72 and 96 h.
The use of age as a non-clinical criterion has been strongly contested for violating the notions of equality and
justice. Even so, there are authors who defend the use of age only as a tiebreaker criterion and others who refute
even that use, as they consider that a criterion is seen as discriminatory and cannot suddenly become ethically
appropriate. This criterion seems to be associated with the idea of frailty and chronic comorbidities, suggesting that
increasing age leads to a higher probability of death. Replacing the age criterion with the frailty assessment seems
to better determine the risk of worse health outcomes and avoids age discrimination in the screening protocols.
The use of the life cycle maintains that everyone should have the same opportunity to live all the cycles of life.
Resources must then be distributed to ensure that those who have not yet lived this life are given priority to those
who have already managed to do so. The fair inning argument puts young people at an advantage over old people in
the context of healthcare decisionmaking—a view that generally receives implicit public approval based on an
efficiency perspective since younger people are more able to gain years of their life, which makes any other choice
difficult to justify in social and ethical terms.
Pregnancy is a unique state in which clinical decisions directly affect the state of health and the expectation of
survival not only for the mother, but also for the fetus inside her. One study states that prioritization should be
based on the criterion of viable pregnancy and another on pregnancy as long as the fetus is healthy. This study also
highlights that there is a possibility that pregnant women with comorbidities are given a lower priority.
The net benefit criterion assesses the difference between the estimated benefit of accessing the resource and the
harm caused by not accessing it. The instrumental value considers professionals, among whom are health
professionals, vaccine researchers, public health professionals, and others essential to deal with a disaster scenario].
This effect is supported by the utilitarian principle of triage as it prioritizes access to the resources for people with
essential skills and knowledge to save others’ lives (assuming the recovery of the multiplier to exercise their
knowledge), thus multiplying the net benefit to society.
Having someone dependent on care is considered a criterion in the triage model as it is considered that this
criterion should be prioritized due to the fact that less harm will be caused to families and society.
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The existence of ADLW should be verified as people are more aware of the importance of preparing this document,
as well as having conversations with their families about the adoption of measures at the end of life. The option of
not using IMV, painful or exhausting treatment, or even the wish to not resuscitate in case of cardiac arrest shortens
the triage process, facilitates decision making, and directs the patient’s referral to palliative care.
The fundamental principles of dignity, nondiscrimination, equal opportunities, and accessibility should be major
factors when planning the allocation of scarce resources. In this sense, ventilators should not be allocated on the
basis of morally irrelevant aspects such as sex, race, religion, financial condition, social relations, citizenship, and
physical or intellectual disabilities. It should be emphasized, therefore, that these people should not suffer any type
of discrimination due to their condition and should be included in the screening protocols.
After applying the specific decision-making criteria, there may be a tie in prioritizing the resource. In order to solve
this problem, the instruments suggest that the tiebreaker takes into account the following criteria: life cycle,
instrumental value, gross prioritization score, order of arrival, and ballot.
Instrumental value does not judge people by their value but rather by their utilitarian basis. The application of this
criterion in the tiebreaker encounters obstacles when the people evaluated have the same utilitarian value.
The criterion of the gross prioritization score was listed as a tiebreaker criterion in a study that uses a system of
multiple principles, in which it considers the lowest gross value of this score in the tiebreaker.
Order of arrival, “first come, first served” is mentioned as a tiebreaker criterion by some authors. However, there
are studies that state that this criterion is not fair as those with greater social resources will have quicker access
than those who have little access to health care.
The main aim of a society will be to make every effort to use all its resources not only to “save lives,” but to save
“the greatest possible number of lives.” This scenario becomes complex in situations of the scarcity of resources
because criteria, and choices will inevitably have to be made about who will and who will not have access to them.
In this sense, distributive justice, which guides the utilitarian paradigm of “the greatest good for the greatest
number of people” emerges as a principle for decision making, as evidenced in the guidelines specified in several
studies.
It is important to consider that the existence of instruments built from literature reviews and expert consensus, but
without popular participation to validate the guidelines, may not represent the real values of the society in
question. There is no doubt that the public may have a limited understanding and, consequently, less possibility of
contributing in terms of the pertinence and application of the clinical criteria of the specialized medical domain,
which can be seen in the instruments; however, society can greatly collaborate in the discussion, reflection, and
definition of “non-clinical” criteria as these clearly involve “social values.” Few instruments have been developed
with the participation of the public. This fact attracts attention since it is only through the collective construction of
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these guidelines and public policies that it is possible to minimize the paternalistic bias present in the construction
of the instruments developed for this purpose. Society can take part directly or through elected representatives,
and public opinion surveys can also guide the construction of instruments aimed at allocating scarce resources. The
elaboration of these guidelines cannot be restricted to specialists as this question involves ethical considerations
which make the participation of the population necessary.
It is positive that some guidelines have highlighted the duty to care for those who do not meet the criteria for using
scarce resources through actions based on comfort and pain relief (palliative care).
Public health emergencies have the potential to place enormous strain on health systems. The current pandemic of
the novel 2019 coronavirus disease has required hospitals in numerous countries to expand their surge capacity to
meet the needs of patients with critical illness. When even surge capacity is exceeded, however, principles of critical
care triage may be needed as a means to allocate scarce resources, such as mechanical ventilators or key
medications. The goal of a triage system is to direct limited resources towards patients most likely to benefit from
them. Implementing a triage system requires careful coordination between clinicians, health systems, local and
regional governments, and the public, with a goal of transparency to maintain trust. We discuss the principles of
tertiary triage and methods for implementing such a system, emphasizing that these systems should serve only as a
last resort.
When implemented, triage must be applied to all current and new patients presenting with critical illness,
regardless of the diagnosis of COVID-19 or another illness, while maintaining underlying ethical principles of social
justice, beneficence, nonmaleficence, respect for people and their dignity, veracity and the need to uphold trust
within society, and fidelity to one another within health systems. We must uphold our duty to care for all patients,
even those unable to receive critical care interventions. To enact this triage plan, a triage decision support protocol,
infrastructure, processes, legal and regulatory protections, and training are required, all of which are currently
lacking in most institutions and regions.
Triage is the course of action that we take when we have exhausted our ability to expand our critical care resources,
that is, to surge. Surge capacity refers to the ability of a hospital or other health-care system to expand its normal
operating capacity in the setting of an emergency. Surge capacity includes the key features of staff, space, supplies,
and systems with communications as a critical fifth feature.
As the balance of resources vs demand shifts over time during an emergency, the degree of the surge response and
any necessary triage will shift as well. Shortages of trained staff, ventilators, or personal protective equipment (PPE)
are very real threats in the current pandemic and will likely be triggers for shifting to triage and crisis standards of
care if they should occur. As such, we need to have an accurate inventory of those resources, understanding that
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the limitations would likely be staff rather than ventilators or space; however, the ongoing experiences in New York
suggest that all three may easily be in short supply.
Establish identification triggers for and initiation of triage: as clinical demand reaches crisis stage and that crisis
standards of care, including triage, should be initiated
a. The decision to initiate triage should be made by an identified regional authority with situational awareness of
regional health-care demands
b. Triage must be consistently applied across the region, with documented rationale and oversight by the relevant
regional authority.
Standards of care
a. Modify end-of-life care policies to indicate that the standard of care in a pandemic is to triage patients according
to an accepted plan, and that consent is not required to implement treatment decisions taken according to that
plan
b. Ensure that patients unable to receive invasive life-sustaining therapies (eg, mechanical ventilation) are provided
the best available care under the circumstances (eg, supplemental oxygen through another route, palliative care,
family support)
c. Clear clinical guidelines for medical management of people with respiratory failure, including palliative measures
d. Standardized communication tools (eg, sensitive information sheets) to inform members of the public about
triage decisions and the rationale behind them.
Family and societal support
a. Transparency with the public about triage processes
b. Communication plans with the public (telephone hotlines, online resources) to ensure that information is readily
available
c. Work to preserve the integrity of family units, especially in cases of young children and during end-of-life
d. Ensure support for grieving families
Health-care worker support
a. A systematic communication plan with the reasons for triage system activation, training on its use, and
companion decision support tools to ensure consistent implementation is essential
b. Triage decisions must be made collaboratively, using a team-based approach that includes the designated triage
officer, providers directly assigned to care for individual patients, with support from hospital ethics and palliative
care experts when necessary
c. A systematic approach to support health-care workers, including incident debriefing, resiliency skills, and services
to provide emotional support must be implemented in advance of triage system activation.
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Ethical principles possible to inform triage:
Utilitarian: “greatest good for the greatest number”
• Egalitarian: “allocation based upon need”
• Libertarian: “protection of individual liberty & patient choice” Social benefit
• Communitarian: “respect for social & cultural values”
• Life cycle: “fair innings or years life saved”
Limiting and withdrawing critical care resources are justified by the utilitarian principle of providing the greatest
good to the greatest number of people. Although the general principle of saving the most lives possible holds true in
any system, the decisions of identifying which patients to prioritize for access to critical care will be difficult. A first come, first-served model of triage has the advantage of simplicity but will exclude patients who lack transportation
or easy access to care. A system based on age alone, with mechanical ventilation denied to patients over a given age
cutoff, does not account for differences in baseline mortality risk because of underlying health.
In a broad sense, patients who present for tertiary triage are going to fit into one of three categories: (1) too well to
benefit from critical care, (2) too sick to benefit from critical care because of severe underlying illness or a poor
likelihood of surviving their hospitalization, or (3) sick enough to benefit from critical care. The goal of triage
protocols is to maximize the use of critical care resources for patients in the third category.
The best available epidemiologic data, combined with expert input, will be required to create triage protocols that
reflect COVID-19-specific mortality and resource utilization predictions. Although the use of acute illness scores,
such as the Sequential Organ Failure Assessment (SOFA) score, were proposed for previous pandemic triage plans, a
growing body of evidence suggests such scoring systems are unlikely to predict critical care outcomes with sufficient
accuracy, in particular patients suffering from COVID-19, or be a useful basis for triage decisions based on the
current protocol cut points. Therefore, we propose triage protocols that are not solely dependent on SOFA (or
another single scoring tool) because SOFA is unlikely to be adequate in and of itself for triage decisions. As our
knowledge of COVID-19 increases, it is likely that better prognostic scoring tools will be developed; when this
occurs, triage systems should incorporate these into their protocols to improve our prediction of critical care
outcomes and mitigate the limitations of physiological indices in isolation.
COVID-19 illness seems to last longer than influenza, suggesting that reassessments at 48 and 120 h noted in earlier
triage protocols5,13 are too short to provide an adequate trial of therapy in patients with COVID-19. Therefore, any
triage protocol will need to be reassessed and modified as clinical experience with SARS-CoV-2 infection grows.
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To implement a triage system, many jurisdictions would need a modification or suspension of their health-care
consent acts to the effect that in the situation of pandemic triage, consent would not be required for decisions
about the withholding or withdrawal of artificial life support. In addition, medical licensing bodies should modify
their policies to indicate that the standard of care in a pandemic is to triage patients according to an accepted plan,
and that consent is not required for treatment decisions taken according to that plan.
Patients who do not receive critical care because of a triage system must be supported, and the rationale for
medical decision-making must be clearly communicated to them or their family members. Shifting the normal role
that patients and their surrogates play in decisionmaking is a substantial deviation from normal medical practice,
carrying with it a commensurately large obligation to ensure that these individuals will receive the best possible
care given the crisis response.
An effective triage system must help physicians maintain transparency in their decision-making. The transition of
health-care systems to crisis care delivery requires a systematic communication strategy at the community level to
explain the situation and ongoing efforts to maintain the best possible level of care. Patients and families have the
right to expect that those with similar critical care needs will be treated fairly and equitably, with no preference to
any particular group.
Providing members of the health-care team with structured opportunities to debrief after critical events and
ongoing opportunities for engagement and input to improve the inevitably dynamic work environment have also
been shown to be effective to promote community, connectedness, and meaning. Incorporating these principles
thoughtfully during triage system activation requires a systematic leadership communication plan to explain the
reasons for its use; formal training to ensure consistent implementation; and collaborative, teambased approaches
to decision-making led by the designated triage officers and including physicians directly caring for patients with the
strong support of hospital ethics and palliative care experts.
In an emergency ventilator scarcity scenario, crisis standards of care would call for reallocating some ventilators
from patients with a low likelihood of benefit to patients who are most likely to survive. Although the ethical
framework that underpins this recommendation is supported by expert consensus and careful weighing of the
relevant ethical issues, it runs counter to the bedside clinician’s professional duty to the individual patient under
usual circumstances. This may be problematic for some bedside clinicians, particularly in the event that withdrawing
mechanical ventilation is indicated during crisis standards of care. There are variations in physicians’ perceptions of
the ethical permissibility and psychological difficulty of withdrawing life support even under normal circumstances
when the withdrawal is in-line with the patient’s wishes for end of life care. Unilateral decisions to withdraw life
support are likely to be even less acceptable to these clinicians.
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Guidelines may ameliorate moral distress by removing some of the decision-making burden from front-line
clinicians. Standardized guidelines for triage are particularly important because the emotional stress of a disaster
situation is likely to erode decision-making capabilities. However, guidelines are unlikely to be implemented if they
are considered ethically unacceptable by the health care providers at the scene. Implementation may be inadequate
or delayed if bedside clinicians experience role conflict. Other implementation barriers may include clinicians’
perceptions of the validity of the triage criteria and concerns about legal repercussions.
This protocol was derived from and complies with both the National Academies of Medicine Crisis Standards of Care
and the New York State Guidelines (2015, Committee on Guidance for Establishing Crisis Standards of Care for Use
in Disaster and Institute of 2012). This protocol operationalizes the guidelines by specifying key details necessary for
implementation in the event of a critical shortage of ventilators. The protocol consists of two phases. During phase
I, efforts are made to augment capacity and avoid critical shortages. Phase II is only activated when a state of
emergency has been declared at the federal, state, city or hospital level, AND when demand has exceeded available
ventilators despite all efforts to augment capacity. During phase II, the triage officer uses the protocol to determine
which patients should receive priority for intubation, and does not intubate patients that meet exclusion criteria.
Intubated patients are reevaluated at 48 hours, 120 hours and each 48-hour interval afterwards for eligibility to
continue mechanical ventilation. These reevaluations are performed by the triage committee consisting of a senior
critical care attending, a member of the bioethics committee, a senior respiratory therapist, a critical care nursing
leader, and a specialist appropriate to the emergency or disaster.
One of the main overarching issues that participants grappled with was the meaning of this protocol in relationship
to their roles and identity as health care providers. In some ways, the protocol represented a threat to the
participants’ sense of self in the professional sphere. One concern was that the protocol threatened the fiduciary
duty of health care providers to advocate for their individual patients. Another concern was abdicating the
physician’s authority as an autonomous decision-maker to a protocol and a committee.
Having an appeals process provided clinicians with some increased sense of control, but clinicians were very clear
that only the attending physician should be allowed to appeal. It was generally expressed that family appeals would
only serve to slow down the process and jeopardize the ability to harness scarce clinical resources.
The clinicians expressed an agreement that such a protocol may be necessary in an extreme situation to improve
outcomes for the population as a whole and would be acceptable to them as healthcare professionals.
Other clinicians recognized that using clear objective criteria and relinquishing decision-making control to the
committee would be beneficial due to the extreme circumstance and the danger of subjective and unilateral
decision-making. Some participants expressed concern about being penalized or scrutinized after the fact, while
others worried about the emotional consequences.
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The major emotions that emerged from coded data were fear and stress. Fear included fear of legal repercussions
and facing the anger of family members if a patient was removed from a ventilator according to protocol.
Participants also feared their own emotional reactions. A particularly well-received idea was implementing
debriefing for clinicians post-disaster to mitigate emotional fallout, including risk for PTSD.
Several clinicians did not accept the scientific rationale for the protocol. While some voiced an appreciation for the
idea of using objective criteria like the SOFA score, others recognized the inherent flaws in any prognostic tool.
Clinicians expressed a desire to practice using the protocol during drills to make sure the details of the protocol
would work.
Finally there was contention about how the patient’s family would be informed of the triage committee’s decision.
On one hand, bedside clinicians felt that it would be difficult to pass along a decision that they were not responsible
for making, but on the other hand there was recognition that keeping the triage committee from the burden of
disclosure could maintain their objectivity.
Clinicians in all focus groups were interested in having a protocol in place prior to a disaster occurring, even with the
inherent flaws.
Several practices were identified as crucial for implementation: officiation of a protocol, dissemination of the
protocol to relevant staff, incorporation of the protocol into existing disaster preparedness drills, and planning for
post-event staff debriefing.
In order for a protocol to be effective upon deployment, it must be easy to follow. Clinicians agreed that the
protocol ought to be streamlined, objective, and followed uniformly by all clinicians regardless of personal beliefs.
However, concerns were raised about the accuracy of SOFA scores for identifying patients who are most likely to
benefit from life-sustaining treatment. The writers of national guidelines acknowledge this limitation, but
alternative objective criteria are lacking.
Clinicians feared being personally penalized after the fact for actions taken during a disaster. It is reasonable to infer
from these data that no matter how vetted the protocol is, implementing it will result in moral distress and
concerns about consequences. Providing compassionate and comprehensive debriefing after the event may
ameliorate these concerns. Authorization from state or federal agency to adhere to protocol is required to lessen
concerns about legal consequences. Even with such authorization, these concerns may not be completely
overcome.
Clinicians recommended clear communication with the public and transparency to reduce the chances of public
sanction.
In conclusion, although clinicians valued having an a priori protocol for allocation of scarce resources in a disaster,
significant moral ambiguity remained. This raises concerns about the performance of such a protocol in actual
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disasters, and highlights the need to include not only triage techniques but to also delineate the values served by
protocols in disaster preparedness drills and training.
It is strongly recommended that institutions develop prospective, objective protocols or algorithms to assist the
implementation of their triage decisions to enhance consistency and decrease moral distress among providers. First,
when demand surges hospitals must increase ICU capacity by 100–200% before triage is instituted. Triage protocols
should only be triggered when resources across a broad geographic area are or will be overwhelmed despite efforts
to extend them and systems move from contingency to crisis mode. As we can predict a wave of incoming patients
from an impending peak in COVID-19, it might be prudent to start rationing prior to expending all resources on early
cases with low probabilities for survival when it is clear that maximum surge capacity will certainly be exceeded in
the near future.
There is no perfect tool. In deciding which tool to use, we chose a tool that was simple, easy to understand and use
and most important providing for quick assessments.
Admission priority is given to patients from priority 1 to 4 based on their performance scores, ASA score, number of
organ failures, and predicted survival. If there are more priority 1 patients than beds, allocation will be based on
incremental ICU benefit defined as saving the most life-years (evaluating mortality from both acute and chronic
disorders). If there is a tie for ICU candidates, clinicians should use first come, first served which they are
accustomed to using and not a random allocation with a lottery (which they are not familiar using, losing valuable
time). We recommend that the first-come patient should be defined as the first patient that the triage officer was
informed of. The triage algorithm should apply equally to all ICU candidates with and without COVID-19. When the
triage protocol commences, all ICU patients must be reevaluated for remaining in the ICU based on these same
criteria.
As intensivists who have become invested in the care of a patient over time may have difficulties withdrawing
ventilation or discharging patients to wards under these difficult conditions, the institutional triage or ethics
committee could be helpful in affirming and endorsing the decision taken by a senior intensivist or making the
decisions themselves. Admission, discharge or limitation decisions must be communicated to the patient or family.
There is controversy in the literature and there were differences of opinion among authors about prioritizing front line healthcare and other essential workers. A consensus stated that it is unlikely that workers becoming critically ill
during a pandemic will recover sufficiently for them to return to work. In addition, conferring priority for healthcare
workers could hinder societal trust in the triage mechanism at a time when public trust is essential. On the other
hand, healthcare and other essential workers put themselves at high-risk supporting or saving others and are
irreplaceable and essential for society and patient care. Some workers have been infected because they were not
provided with adequate protection. As COVID-19 may have a long duration and could recur, it is increasingly
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plausible that healthcare workers could return later to work. However, as healthcare workers have a clear conflict of
interest as “self advocates,” we recommend this prioritization should be decided and implemented by societal and
governmental agencies. Defining essential workers at the time of triage poses a practical problem, but consideration
could be given to those workers excluded from lockdown as defined by official national, regional, and local orders.
Because of the controversy, each country should decide what is most appropriate for their citizenry.
Age has also been suggested for ICU triage decisions. Advocates suggest that younger patients should be prioritized
to have an equal opportunity to pass through the stages of life. Despite the fact that elderly patients have a higher
ICU mortality than younger patients, the incremental ICU benefit is greater for the elderly as patients more than 65
years had a greater difference in mortality between admitted and rejected patients compared with younger
patients. Although age should be taken into consideration along with other variables, age should not be the sole
determining factor in triage decisions. What is important is physiologic and not chronological age. Younger patients
have been taken into consideration by using incremental ICU benefit defined as saving the most life-years.
During a pandemic, all admitted patients should be admitted with the intention of carrying out a time-limited trial
of therapy so that if ICU care does not significantly improve the patient’s condition after a reasonable time, the
patient should be discharged and/or therapies limited. Reevaluations for admitted and refused patients should be
performed when appropriate and feasible ideally every 24 hours. As COVID-19 patients tend to have longer ICU
durations reassessments for remaining in the ICU should occur later, at days 10–14. When faced with overwhelming
resource restrictions, it may be justified to limit life support therapy or discharge a patient with very poor survival
prognosis after admission to ICU to allow queuing patients with a much higher probability of benefit to be admitted.
This process will be difficult to implement, and we recommend that such decisions which are not as time critical be
made by broad consensus. A decision by more than one senior ICU clinician, an independent physician and possibly
the triage committee could serve to enhance fairness, consistency and mitigate the moral distress associated with
such decisions.
Requirements for decisions to be reviewed regularly by monitoring committees to ensure that there are no
inappropriate inequities and to regularly review the triage tool will vary. It is also essential that the outcome of
patients who are triaged is tracked to ensure that triage is effectively targeting resources to those who are most
likely to benefit as indicated by improved survival rates overall.
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Among several key differences in existing crisis care policies, perhaps the starkest is the distinction between
frameworks that do or do not begin by categorically excluding certain types of patients from consideration for
health care services that would be provided under a usual standard of care. Some policies begin by excluding groups
of patients (e.g., by age or comorbid disease), and then subsequently prioritize remaining patients according to
chances of survival to hospital discharge and beyond. Other policies keep all patients eligible for critical care
services who would qualify under normal standards of care and then allocate resources according to priority scores
(White and Lo 2020). The resource allocation plan and guidance for offering cardiopulmonary resuscitation (CPR)
during crisis standards of care developed and publicly disseminated by White and Halpern (Halpern 2020b; White
2020) use this second approach.
Three central aspects of our preferred policies distinguish them from others. First, the priority scores used to guide
allocation were designed with consideration of several distinct ethical values (White and Lo 2020). Rather than
solely maximizing the number of survivors to hospital discharge or the greatest number of overall life-years saved,
the critical care triage scoring system strives to allocate resources in light of both the immediate-term probability of
surviving the critical illness and likely survival in the near-term (e.g., within 5 years). Second, the allocation
framework incorporates the ethical goals of ensuring individualized patient assessments, giving some priority to
essential workers, and affirmatively diminishing the negative effects of social inequalities that lessen some patients’
long-term life expectancy. The latter goal is accomplished by disregarding patients’ longterm life expectancy, such
that a patient with a life expectancy of 5 years (e.g., someone with life-limiting chronic conditions that arose from
social inequities) would be treated the same as a patient with a life expectancy of 25 years.
Finally, and perhaps most importantly, neither the triage policy nor CPR guidance excludes any categories of
patients from access to services. Instead, in the case of the allocation policy, a designated triage team calculates
priority scores for all patients who meet usual indications for intensive care, such that available supply determines
how many eligible patients will receive critical care at any given time. And in the case of the CPR guidance, there is
no blanket exclusion from CPR for patients with COVID-19 or any other condition or characteristic. Rather, tailored
decision making is preserved for all individual patients, just with a broader set of considerations regarding the
medical appropriateness of CPR than routinely enter into such decisions. The absence of categorical exclusions and
requiring individualized assessments of all patients are key reasons this policy, in its current form, has been
approved by the Office of Civil Rights.
While exclusion criteria could be designed around estimates of prognosis (such as excluding all patients with less
than a year to live), most published frameworks for allocating scarce medical resources utilize disease-specific
categorical exclusion criteria. For example, the 2014 CHEST Consensus Statement suggests using a list of exclusion
criteria to identify patients who will not be eligible for ICU admission, such as a poor outcome prediction score,
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metastatic malignancy, or extreme age, (Christian et al. 2014). Similar guidelines, based largely on the CHEST
Consensus Statement, have been adopted by several US states, including Tennessee and Florida (Pandemic
Influenza Technical Advisory Committee and Florida Department of Health 2011; Tennessee Altered Standards of
Care Workgroup 2016). A triage protocol for critical care developed in Canada to anticipate outbreaks of avian
influenza also applies a similar set of exclusion criteria (Christian et al. 2006). As of February 2020, Alabama’s triage
criteria for mechanical ventilators excluded patients with “severe mental retardation.” Following a complaint to the
HHS Office of Civil Rights, updated guidelines were released that omit their proposed allocation framework entirely
(Alabama Crisis Standards of Care Guidelines 2020; U.S. Department of Health & Human Services 2020a).
More recently in Italy, a set of recommendations released by the Italian Society of Anesthesia, Analgesia, and
Intensive Care (SIAARTI) suggested that age limits would need to be set for admission to the ICU (Vergano et al.
2020). Similar age-based exclusions have been suggested recently in the United States (Miller 2020).
As the epidemiology of COVID-19 makes clear, more severe disease presentations and higher mortality rates occur
in patients who are older and have greater baseline comorbid illnesses (Guan et al. 2020), including
disproportionate representation in this latter group among racial and ethnic minorities (Yancy 2020). Because these
patients may have limited survival, triage decisions during extreme surge periods might be similar with or without
the use of categorical exclusion criteria.
While awaiting such evidence, we should use the approach that is most procedurally fair (Vong 2018). Procedural
accounts of justice focus on the fairness of the process of decision making, not on the outcome itself (Resnik et al.
2018). From a procedural standpoint, policies that categorically rule out groups of patients tend to be less fair than
those that do not. Categorical exclusions violate the public health norms of using the least restrictive policy possible
to achieve a fundamental goal, may introduce new disparities based on disease type, and potentially exacerbate
existing social inequities.
Crisis Standards of Care (CSC) provide a framework for the fair allocation of scarce resources during emergencies.
The novel coronavirus disease (COVID-19) has disproportionately affected Black and Latinx populations in the USA.
No literature exists comparing state-level CSC. It is unknown how equitably CSC would allocate resources.
CSC were identified for 29 states. Ethical principles were explicitly stated in 23 (79.3%). Equity was listed as a guiding
ethical principle in 15 (51.7%); 19 (65.5%) said decisions should not factor in race, ethnicity, disability, and other
identity-based factors. Ten states (34.4%) allowed for consideration of societal value, which could lead to
prioritization of health care workers and other essential personnel. Twenty-one (72.4%) CSC provided a specific
strategy for prioritizing patients for critical care resources, e.g., ventilators. All incorporated Sequential Organ
Failure Assessment scores; 15 (71.4%) of these specific CSC considered comorbid conditions (e.g., cardiac disease,
renal failure, malignancy) in resource allocation decisions.
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There is wide variability in the existence and specificity of CSC across the USA. CSC may disproportionately impact
disadvantaged populations due to inequities in comorbid condition prevalence, expected lifespan, and other effects
of systemic racism.
A fundamental principle of public health ethics is to utilize the means that are the least restrictive to accomplish the
public health objective (Allen and Selgelid 2017; Childress et al. 2002). Categorical exclusions would violate this
principle if alternative approaches exist. Policies that avoid categorical exclusions provide a less restrictive solution
to the problem because they provide flexibility to vary eligibility thresholds for who will receive services as capacity
changes.
One central goal for any framework to ration healthcare resources in the setting of a public health emergency
should be to maximize benefits derived from those scarce resources. This sentiment is often presented in two ways:
maximizing the number of lives saved, or maximizing the number of life-years saved. There are concerns that efforts
to promote pure maximization using simple categorical exclusions might disadvantage certain groups of people,
such as the elderly or those with disabilities. Our advocated allocation framework does not adopt a pure
“maximizing” approach. Instead, the system for assigning priority scores is an effort to incorporate several distinct
and widely accepted ethical values about allocating scarce resources, several of which constrain simple
maximization. For example, younger age is only considered as a tie-breaking criterion for allocation, rather than a
form of explicit prioritization, even though prioritizing younger age would tend to maximize life-years gained.
Similarly, our advocated approach to CPR does not categorically exclude specific groups of patients, such as patients
with COVID-19 who suffer in-hospital asystolic arrests, even though doing so would likely maximize outcomes for all
patients by preserving personal protective equipment and the clinical workforce. These policies thereby ensure
meaningful access to care for all patients, and more equitably distribute at least some benefits for the greatest
number of people.
Policies utilizing categorical exclusions typically list age cutoffs, disease conditions, or comorbidities that portend
limited life-expectancies. In doing so, they may introduce disease-specific disparities, by inadvertently excluding
some diseases but not others with similar prognoses. No list of chronic diseases could be fully predictive,
exhaustive, or guaranteed to generate equal weighting of similarly mortal conditions. Thus, the use of exclusion
criteria could lead to certain patients being definitively excluded simply because we have, or think we have, better
actuarial evidence about their diseases than we do about others. Age is one of the simplest forms of categorical
exclusions. Restricting care from the elderly is based on the assumption that they are unlikely to benefit from ICU
care. However, older patients with a few chronic health conditions will often have better outcomes than younger
patients with multiple comorbidities. Thus, no specific age threshold, nor a finite list of disease conditions, can be
exhaustive of all correspondingly poor prognostic criteria, nor assured of leading to optimal outcomes.
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While no policy we have reviewed incorporates exclusion criteria based on race, ethnicity, or income, it is still
possible that policies with disease-specific categorical exclusion criteria will harm persons from disadvantaged
backgrounds. As we begin to see the disproportionate impact of COVID-19 in minority communities, there is a
growing concern that this disease will itself intensify long-standing racial and economic disparities. No system that
aspires toward saving lives and life-years can fully obviate the possibility that poor and minority patients will garner
lower priority scores due to disease conditions known to be driven by established social inequities. And any policies
that rely, even in part, on physician judgment are vulnerable to the influence of unconscious bias. However,
approaches that systematically exclude from critical care patients with diseases that arise disproportionately in
disadvantaged groups may explicitly worsen such disparities.
Effective public health response to a pandemic requires a high degree of public confidence and cooperation (Siegrist
and Zingg 2014). Any public health initiative that degrades that trust has the risk of not only being ineffective, but of
impeding implementation of initiatives such as social distancing and self-quarantine, the burdens of which are felt
disproportionately by people living in poverty. Moreover, it increases the risk that society may emerge from the
pandemic more divided along racial, disability, and class lines than it was before. Even in normal times, a lack of
trust in clinicians has been associated with inferior health outcomes (Birkh€auer et al. 2017). If an allocation policy
implemented by medical professionals is perceived as unfair, it could generate further distrust, and negatively
impact public health even beyond the response to the pandemic.
The public’s sense of a policy’s fairness is not the only critical perspective. If clinicians themselves feel that triage or
CPR policies are unfairly excluding patients from care, the psychological burden could be substantial. We already
know that front-line health care workers engaged in the care of patients with COVID-19 are at higher risk of adverse
mental health outcomes (Lai et al. 2020), and there have been numerous reports of the anguish faced by Italian
physicians in having to make rationing decisions without clear guidance (Ferraresi 2020; Shurkin 2020). One goal of
implementing a triage policy is to obviate the need for bedside clinicians to make such devastating decisions
without guidance. However, if that policy is perceived as unfair by those very clinicians, it may cause more
psychological harm than good.
Disability is a part of the human experience, but disability is disproportionately experienced by individuals living in
or near poverty, minorities, those with lower educational attainment and individuals living in rural areas (Campbell
et al. 2009; National Academies of Sciences Engineering and Medicine 2018; Zhao et al. 2019). Stigma and
inaccurate assumptions about the quality of life achievable when people have disabilities are incredibly pervasive in
our society (National Council on Disability 2019; Wasserman et al. 2016). Even when purportedly “objective” criteria
are employed to allocate health care resources, subjective notions of the quality or desirability of life with
disabilities may play an influential role. These negative biases and assumptions often result in the devaluing of the
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lives of people with disabilities which contributes to health care inequities and discrimination in multiple sectors of
society. A scarce resource allocation framework that categorically excludes persons with disabilities would formalize
these biases into a deadly form of discrimination and further disenfranchise people with disabilities.
Any policy, no matter how deliberately and thoughtfully designed, will be ineffective if it cannot be implemented in
a consistent and efficient manner. A potential advantage of policies that apply categorical exclusions may be ease of
implementation. Categorical exclusions that can be found in a list (however imperfect) may be simpler to
disseminate, comprehend, and execute than the alternative of calculating priority scores for all-comers and
allocating resources based on dynamic changes in availability.
The implementation of prioritization schemes may also require more resources to implement than policies that rely
only on inclusions versus exclusions. Prioritization frameworks require the creation of triage teams (which may
divert scarce clinicians from frontline clinician pools), frequent assessments of bed and other resource availability,
and the development of electronic-health-record features that facilitate fair and consistent data capture and
evaluation.
We conclude that consistent with the public health norms of using the least restrictive policy possible to achieve a
fundamental goal and avoiding discrimination against persons with disabilities, optimal critical care resource
allocation and CPR practices can and should be achieved without using categorical exclusions. Though there are
valid concerns about the feasibility of such policies from an implementation standpoint, the operational virtues of
categorical exclusions are largely realized only in binary systems in which patients are either deemed eligible or
ineligible without any further prioritization among the eligibles. And in any case, the feasibility virtues offered by
such coarse systems are readily outweighed by their threats to justice, public trust, and clinician morale. Although
no policy can ever perfectly accommodate the many considerations inherent in these tragic choices, transparent
and consistent implementation during COVID-19, coupled with ongoing evaluation, refinement, and community
engagement, will enable us to be better prepared for the next disaster.
First among these principles is prioritizing patients to save ‘the most lives and… [maximize] post-treatment length of
life.’ Yet how is this to be done? Because prognostication by physician clinical judgment is vulnerable to myriad
cognitive biases and prone to error, and because the extreme psychological burdens of this approach to allocation
of life-saving resources should be avoided, there is an important potential role for prognostic models. Prognostic
models can offer actuarial objectivity for critical decision-making, ameliorating the influence of human biases.
Under a utilitarian framework, the prediction of interest is the probability of benefit (i.e. probable outcomes with
versus without ventilator support). However, forecasting causal counterfactuals is almost impossible to do reliably
from non-randomized data. Instead, prognosis is used as an imperfect surrogate to predict the potential for benefit.
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While more generally it is assumed that patients at highest risk derive the most benefit from medical interventions,
amongst the critically ill, this assumption is turned on its head: medical futility (i.e. dismal prognosis despite
maximal therapy) is typically thought to be the most useful prediction for withholding of scarce critical care
resources. This approach relies on an implicit assumption of uniformly poor outcomes in the absence of
intervention.
However, medical futility—like benefit—is also technically very difficult to predict with sufficient confidence in most
clinical circumstances. Schneiderman and colleagues proposed a quantitative definition of futile interventions as
those that have proved useless in the last 100 cases, such that the physician can be confident that no more than 3%
of patients would survive. However, in almost all clinical contexts, models designed to predict futility fall far short of
these rigorous specifications. This is a particular limitation in a medical crisis such as the current Covid-19 pandemic
in which data is relatively sparse and still being collected.
Further, data used for model development may reflect informal rationing at the bedside, whereby the perceived
poor prognosis in the old and the sick leads to less aggressive care—a so-called self-fulfilling prophecy. Accurate
prediction of futility requires prediction of outcome given maximal care, which may not be available in the data for
some risk strata. Finally, clinical practice during the Covid-19 pandemic is evolving. More frequent use of proning,
minimizing paralytics, use of lung-protective volumes for ventilation, early physical therapy and other treatments
(such as remdesivir) may improve prognosis over time. This learning curve can make prediction of medical futility
from data even several months old, or in different settings, suspect. When medical futility is not well predicted,
poor prognosis despite intervention may no longer be a reliable surrogate for the probability of benefit.
Finally, there are a set of ‘fairness’ issues that come to the fore with rationing that are not germane in the usual
shared decision-making or counseling context. Fairness concerns arise when predictions are used to adjudicate
between competing interests (for example, between two patients requiring the same ventilator)—rather than to
align a decision with a patient’s own values and preferences. In these circumstances, predictions can be said to be
‘polar’—i.e. one pole of the probability prediction is associated with a decision that is unambiguously favorable,
such that it is in the subject’s interest to get a higher (or lower) score, rather than an accurate forecast.
The above considerations suggest allocation methods should be explicit, data-driven, frequently updated and open
to public scrutiny. This latter quality argues for the use of simple and interpretable prognostic models—rather than
increasingly popular ‘black box’ machine learning approaches, including many proposed in the context of Covid-19.
Three areas have been identified where reconfigured processes are needed for a pandemic surge.
(1) Triage: This is a complex process, and producing an algorithm is but the first step. Fixed criteria will not be
helpful because local surges in patient numbers and availability of resources are in constant flux. Resource
calculations cannot be limited to only ICU beds or ventilators. In a global crisis, with multiple national lockdowns
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and disrupted supply chains, just-in-time economic models have also resulted in shortage of supplies of drugs (e.g.,
analgesic and paralytic agents) and consumables (e.g., ventilator filters and tubing). Therefore, triage needs to be
adaptable while concurrently anchored in substantive principles. In addition, data-driven deliberations improve
quality of decision-making by minimizing bias.
(2) Communications: At the bedside, triage does not merely end with an allocation decision being made. Any
decision has to be sensitively and transparently communicated to the patient and family. With infection control
measures heightened and isolation protocols enforced, there are unique challenges in effectively managing
communication. Video calls offer both opportunities and challenges that clinical teams may be unfamiliar with.
Therefore, explicit communication protocols and social services expertise will be necessary to mitigate these
challenges.
(3) Supportive care: There remains a duty to care for patients who are not allocated ICU resources. Upgrading
general ward facilities to offer acute non-invasive ventilation or high flow oxygen therapy can provide respiratory
support to some of these patients. Awake prone positioning is also being investigated. Nevertheless, many patients
will require palliation and end-of-life care that ought not be an afterthought. Patients who have already been
admitted to the ICU but on reassessment found to be unsuitable for continued life support will also fall into this
category. Moreover, infection control measures create unique challenges such as the psychosocial distress of dying
alone. Early referral to supportive care services with concurrent rather than sequential provision of palliation is
preferred because resuscitative care and symptom control are not mutually exclusive. Supportive care plays the
additional role of coordinating multidisciplinary efforts and comforting distressed frontline staff.
Triage criteria: The principles of the triage process ought to be guided by nationally agreed ethical standards such as
saving as many lives as possible and using the same allocation criteria on all patients without discrimination. The
diagnosis of COVID-19 should not itself confer either a positive or negative bias on any patient. Patients arriving for
triage can essentially be categorized as either being too well and not requiring critical care, or unlikely to survive
regardless of ICU provision, or sick enough and likely to benefit from critical care. Triage is essentially about
accurately identifying and admitting patients in the third category.
Age has been shown to be a negative prognostic factor for mortality in COVID-19. Nevertheless a proportion of
elderly patients have survived and have been discharged after ICU treatment. Because aging is a heterogeneous
process and has imperfect correlation with comorbidities, efforts have been made to avoid triaging in a
unidimensional manner using only age cutoffs. The National Institute for Health and Care Excellence has advocated
the use of the Clinical Frailty Scale with a cutoff of ≥ 5 (mildly frail or worse) as a tool that identifies poor outcomes.
This scoring system has the advantage of ease of use without compromising predictive ability. In addition,
physiological scores such as sequential organ failure assessment (SOFA) have been used to gage expected mortality.
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However, such scores were developed for use in sepsis, and utility of predicting outcomes in viral pneumonia
remains controversial. This underscores the pressing need for research to provide better prognostication of COVID19 patients.
The appointment of triage officers ensures consistency in allocation decisions, and to avoid bias, they should have
no direct responsibility for patient care. These officers need situational awareness through dashboards on ICU
resource inventory, as well as lists of patients who are in potential need of critical care. Their role is to apply
predetermined triage criteria according to surge level and approve appropriate ICU admissions. Triage officers
should command sufficient clinical stature so as to be able to reassess the prognosis of patients and direct
intensivists to withdraw life support if criteria are not met.
Before any triage is done, all patients ought to have been given accurate prognostic information about their
likelihood of recovery so that preferences regarding goals of treatment can be ascertained and respected.
The auditing of triage decisions can be performed by a triage review committee. This committee would also hear
appeals if there is disagreement between physicians or if the patient/family is unable to accept the triage decision.
Besides senior clinicians, ethicists, and nurses, members of the lay public can also be included in this committee to
provide broad representation. If there is an appeal, the primary role of the committee is to ascertain that the triage
criteria was correctly applied. For this reason, if there are any changes to the triage criteria because of emerging
data, these changes have to be submitted to the triage review committee and approved in advance of
implementation. If equally deserving patients are vying for the same ICU bed, a life cycle calculus can be employed
to maximize number of years of life saved. If a further tie-breaker is required, random selection is used to ensure
equitable distribution without any discrimination. Prioritization based on instrumental value (e.g., healthcare
workers who are Infected with COVID-19 through the course of their work) should also be openly discussed and
consensus forged.
For patients meeting triage criteria, ICU care should only be offered as a time-limited, therapeutic trial without an
open-ended promise of life support. By framing ICU treatment as a time-limited trial, expectations of the family are
managed should the patient subsequently not meet triage criteria on reassessment. For patients who do not meet
inclusion/exclusion criteria, honest explanations of the expected prognosis should be offered and any illusion of
choice not encouraged. When health systems are operating under crisis standards, some choices are unavailable.
This will be unfamiliar to the public who may be used to having the dominant say in treatment decisions. When
triage decisions are not concordant with a patient’s wishes, family members may feel that the medical team is
abandoning the patient, and strong emotional reactions can be expected. Consistent and compassionate
communication will aid family come to terms with triage outcomes and support them. One tool that can be used is
the SHARE talking map: showing the guideline, headlining what it means for the patient, affirming the care that will
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be provided, responding to emotions, and emphasizing that the same rules apply to everyone. Implementing such
tools in a crisis and effective listening to concerns of patients/families may stretch frontline medical teams. Medical
social workers experienced in end-of-life conversations can lead the communication arm of triage by both serving as
the conduit between family and the medical team, and working collaboratively with supportive care services.
Supportive care refers to the holistic management of symptoms and psychosocial issues, the range of services
provided not being adequately captured in the term “palliative care.” Palliative care can also carry negative
connotations in the minds of patients with a focus on endof-life and bereavement services. Patients with severe
COVID-19 infections need control of multiple symptoms such as dyspnea, cough, fever, and delirium.
It is most inappropriate for a guideline of this nature to be created in a “closed room” manner, ergo the
development process involved: a review of existing country guidelines and international recommendations,
interviews with healthcare workers to document the current triage practice, and stakeholder consultations to elicit
expert opinions and civil society values.
The Thai protocol is underpinned by the notion of utilitarianism which can be defined as maximizing the greater
good. In normal circumstances, health workers observe four basic ethical principles in patient care: (i) maximum
patient benefit (beneficence); (ii) do not expose the patient to any additional harm (nonmaleficence); (iii) respect
for autonomy; and (iv) justice. However, in a scenario of scarce medical resources brought about by a public health
emergency in Thailand, consensus was reached in the stakeholder consultation meetings that there is a need to
prioritize “maximizing total benefits for the society” over “the good of the individual patient.” Deciding how to
ration access to critical care brings with it grueling ethical dilemmas; for instance, a utilitarian model of triage can
compromise egalitarian principles and vice versa (19). This complexity necessitates a transparent and inclusive
protocol development process that ensures ethical allocation decisions are grounded in societal values as well as
expert input.
The concept of fairness needs to be at the forefront of these decisions, but it would be wrong to mistake fairness as
treating all persons identically. “Fairness requires that when there are differences in treatment, those differences
should be based on appropriate differences between groups of people” and in this instance, clinical prognosis is a
suitable outcome measure for distinctions.
This guideline upholds that patients should be assessed for critical-care suitability upon and during admission using
measurable and objective criteria for clinical prognosis that is based on short-term (<1 year) survival prospect.
Practitioners are recommended to utilize at least two of the following tools being applied in the same sequence
when evaluating patients: (i) Charlson Comorbidity Index, (ii) Sequential Organ Failure Assessment, (iii) Frailty
Assessment such as Clinical Frailty Scale, and (iv) Cognitive Impairment Assessment. There should then be a relative
comparison of candidates’ scores for prioritization rather than employing a cutoff score to ensure practicality and
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efficient use of resources. It was further recommended that patients are regularly reassessed every 48 hours to
monitor the relevant clinical changes and ensure the system does not favor incumbents occupying ICU facilities.
A second-order criterion of the “number of life-years saved” was proposed in the stakeholder consultation as a
tiebreaker for the aforementioned clinical prognosis criteria. However, this was rejected for being problematic for
various reasons. Representatives from religious groups maintained that both life and death are unpredictable, and
there was a widespread concern that the number of lifeyears saved disadvantages the elderly. For example, a
healthy 88-year-old man with no comorbidities would have a negative number of life-year saved of −14.772 years
(e.g., Thailand’s life expectancy at birth is 73.2 years in men in 2018) (27). In addition, the male population has
lower life expectancy at birth than the female population, thus creating further disparities across the sexes.
Discussions suggested that the inclusion of this criterion would contradict the principle of nondiscrimination based
on age and sex. “Social utility” was put forward as a third-order criterion but was similarly discarded by
stakeholders. This criterion is controversial but would entail giving priority to those who play an instrumental role in
the pandemic response, for instance, a physician who can, in turn, save others. A number of texts maintain that this
can be ethically justified in public health emergencies. However, the social utility criterion was opposed in the
stakeholder meetings because of its subjectivity. Social worth was argued to hold a different meaning to every
individual; for some, this could be derived from a person being the family breadwinner or caregiver, and others may
take the view that everyone has an equal worth independent of social function. This criterion was regarded as too
socially divisive to be incorporated, even in the form of a tiebreaker.
Thailand’s protocol opts to use clinical outcome, in favor of health maximization as the only criterion. In the event of
two patients having exact assessment scores, the third and fourth additional tools of clinical prognosis will be used.
Acknowledging differing local challenges, facilities have a degree of flexibility on which of the above tools to utilize,
but they must apply the chosen tools consistently across cases. Stakeholders concurred that “first-come,
firstserved” or randomization should not be used as both are at odds with the health maximization principle.
Absolute withdrawal of life support is not recommended by this protocol. When stepping down from ICU support,
all patients are bound to receive palliative care based on the assessment of the patient’s individual health. In
Thailand, a palliative care team has been set up in almost all hospitals, and this team can automatically come into
task when providing care to the patient including setting up an advanced care plan. It is an imperative that
physicians uphold their moral duty to provide the best possible palliative care to alleviate pain and suffering.
A neglected aspect of triage planning in a disaster scenario relates to discussions on whether to include an appeal
mechanism. After outlining the advantages and disadvantages of appeal mechanisms in the stakeholder
consultation meetings, there was a general consensus not to develop an appeal mechanism as part of this protocol.
It was argued that this could unnecessarily delay the process and hamper the effective implementation of the
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mechanism during the pandemic. As an alternative, the Thai protocol suggests that effective communication skills
by attending physicians, to regularly inform clinical progress and prompt step-down services, will help build trust
and reduce the likelihood of appeals. Moreover, the protocol recommends that data and decisions are to be
properly documented in a patient registry and then regularly reviewed in batches by a third party. The third party
can be an individual within the hospital that is not directly connected to the patient or an external practitioner from
outside the hospital, for example, a provincial public health doctor. Patient registries would then be inspected and
evaluated by the central authority at the national level. In the absence of an appeal mechanism, this review process
can serve to ensure that allocation decisions are transparent and made fairly.
Rationing conjures up negative connotations, so clear communication to the public is a crucial step for the
acceptance of the protocol. The public needs to be made aware that the protocol is a last resort and does not
replace surge-response efforts to expand ICU resource capacity. That being said, ICU scale-up may not always be the
most practical option in resource constrained settings. Rationing has existed in health system management long
before COVID-19 and will continue after the pandemic, especially in LMICs. Therefore, the development of explicit
and fair priority-setting mechanisms should not be placed on the back burner in nonpandemic times.
Triage in crisis situations comprises the selection of patients who will receive treatment, meaning that those not
selected may not receive treatment from which they could benefit. The basic values underlying triage decisions in
crisis situations generally include prioritization of medical urgency, capacity to benefit and fairness. For COVID -19,
various guiding principles have been suggested, in particular the maximization of benefit and justice, including
considerations such as treating people equally, promoting instrumental value, and giving priority to the worst-off.
Triage decisions thus include medical factors, such as the severity of the health condition and likely outcome, as well
as fairness in resource allocations and ethical issues.
Maximizing benefit gives back a sense of control in a desperate situation: although it may be impossible to help all
patients, it is still possible to save those who will benefit most. The application of this guiding principle is not
straightforward, however, and depends not only on how the medical assessment of benefit and its probability are
operationalized but also on sociocultural and ethical norms concerning which benefits matter. Defining benefit for
application in triage in a pandemic, for instance, requires weighing short-term against longterm prognosis, including
the impact of age and comorbidities as potential triage criteria. The question of whether people who are of
instrumental value (e.g. healthcare workers) should be prioritized is an additional consideration compatible with the
overall idea of maximizing benefit. In order to enable the necessary therapeutic decisions to be made consistently
and fairly, criteria for maximizing benefit in triage situations must be clearly and transparently defined.
The principle of justice in triage can be understood to mean that all patients with a comparable prognosis should
have equal access to necessary medical care in the event of a crisis, based on predefined medical and ethical
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criteria. There is some controversy as to how to proceed in a next step, regarding the allocation of limited therapy
to patients with the same prognosis. Whereas some have argued for a ‘first come, first served’ rule, others favour a
lottery or randomization in order to avoid disadvantaging those who arrive later for reasons that are beyond their
control (e.g. a delayed diagnosis). Other criteria for distribution, such as preferential treatment based on merit, are
often rejected based on objections such as arbitrariness and the societal implications of connecting survival to
certain distinctions or social roles.
Utilitarian considerations tend to predominate in triage situations. Almost all guidance documents explicitly justify a
shift in the decision mode from an individualistic approach to a triage decision-making in the context of the
pandemic. The goal is to achieve maximum benefit for as many as possible (AUS/NZ, CAN, CHE, DEU, GBR, ITA, PAK,
SCCM, USA, ZAF) and to save the maximum number of lives (CHE, ZAF) with the resources available at the time of
the decision.
Reference to the principle of justice can be found in all guidance. The principle of equality is invoked by stipulating
that triage decisions should apply to all patients with the same prognosis, with or without COVID-19. In a pandemic
with a mass influx of sick people and limited resources, consideration must be given to how to treat people equally.
Equitable access to healthcare is described in the sense that there should be no discrimination on grounds of
characteristics such as age, race, sexual orientation, disability or socio-economic status.
Various scores are recommended to assess mortality risk and to estimate the probability of survival of the acute
event. Some guidance texts use the sequential organ failure assessment score (SOFA) score (DEU, ZAF), while others
discuss or reject the SOFA score because it has not been validated for the SARS-CoV-2 pandemic (AUS/NZ, USA). The
clinical frailty scale is also proposed as a tool for estimating the general clinical condition of the patient (BEL, DEU,
GBR, ZAF). The presence of severe comorbidities may exclude patients from ICU (GBR). Exclusion criteria, for
patients who are not to be considered for triage, are specified in the guidance from Switzerland.
All guidance documents agree that age as a criterion alone, despite its objectivity, is not enough for a triage
decision. Age must be correlated with comorbidities and prognosis. However, the Italian recommendations
comment that an age limit ‘may ultimately need to be set’ for intensive care therapy. The Swiss guidance also
stipulates that in the event of an absolute scarcity of intensive care capacities (where no free ICU beds are
available), people over 85 years of age should not be admitted to the ICU. Prioritization of younger patients over
older patients is described in the guidance from Australia/New Zealand, South Africa and Canada in cases of similar
ranking, as a ‘tiebreaker’.
Ongoing revision and adjustment of decision-making is important during a patient’s ICU stay, as the patient’s
condition evolves over time, affecting whether a specific treatment should be continued, escalated, withdrawn or
withheld. Common reasons for termination of therapy include lack of anticipated benefit and an unfavourable
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harm–benefit ratio. In a triage setting, an additional reason might be that someone else is expected to benefit more
from the ICU bed. Most guidance recommends that at least two physicians participate in decision-making regarding
termination of therapy, either in an interdisciplinary or in a special triage team, which should include senior
physicians (AUS/NZ, BEL, CAN, CHE, DEU, PAK, SCCM, USA, ZAF).
Almost all guidance explicitly recommends offering palliative care to patients whose treatment is withdrawn or
withheld. The importance of advance care planning is a key element in various documents, facilitating informed
patient choice and avoiding unwanted intensive care interventions (AUS/NZ, BEL, CAN, CHE, DEU).
Transparency in decision-making, which is explicitly mentioned in most guidelines, allows patients, surrogates and
relatives to comprehend how clinical decisions are reached. More generally, transparency is defined as providing an
‘open flow’ of information for public access, helping the public to understand how and why certain decisions are
made in clinical settings. In this sense it is important for the public to understand triage criteria and processes for
decision-making.
All guidance documents mention that the patient's wishes regarding ICU therapy must be elicited and if possible
respected. For instance, Australia/New Zealand guidance calls for ‘discussions about goals of care, patient and
family preferences, and the acceptability to the patient of critical care interventions if offered’. Other guidance,
such as from the United States, points to the deviation from the typical informed consent scenario in which all
possible options are laid out to a patient.42 In triage situations, not all treatment options can be offered to all
patients who might benefit from them. The focus on patient will in the triage guidance is therefore on the patient’s
or surrogate’s right to reject intensive therapy (AUS/NZ, BEL, CHE, DEU, ITA, PAK, ZAF). Some guidance recommends
promoting advance directives, so that reflection occurs calmly before an individual has fallen ill (BEL, CAN, CHE,
DEU).
All guidance discusses the possibility that, depending on the prevalent resource constraints, therapy may need to be
restricted. Withholding some treatment does not mean withholding all therapy, and even intubation with
ventilation does not mean that survival is guaranteed. The decision for or against artificial ventilation is also based
on knowledge of the potential benefits and harms for a given individual. Some texts explicitly mention futility as a
criterion for redirecting the therapeutic goal (AUS/NZ, BEL, DEU, PAK, SCCM, ZAF), whereas others refer to the
concept of proportionality and disproportionate care (AUS/NZ, BEL, ITA, USA). If a change in the therapeutic goal is
deemed necessary, this decision must be transparent and well communicated to the patient, family and team. The
provision of optimal palliative care is recommended in accordance with medical standards requiring physicians to
provide the best available care, including accompanying the dying.
Guidance documents concur that decisions regarding rationing of resources should be made based on objective
medical criteria, such as comorbidities and frailty, to identify those patients who would benefit most from the
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scarce interventions. However, when two patients may benefit equally medically, guidance documents invoke
different criteria to fine-tune maximization of benefits. Some argue for giving particular consideration to specific
patient groups, such as younger patients (AUS/NZ, CAN, ITA, ZAF), disadvantaged populations (AUS/NZ), or workers
central to the public health response, including healthcare professionals, frontline and ancillary staff, who place
themselves at higher than average risk, and could, if treated, return to work and continue providing necessary care
to the community (AUS/NZ, CAN, GBR, PAK, USA, ZAF). Reciprocity and instrumental value are offered as potential
reasons for prioritizing health workers. Guidance documents stress that such preferential treatment provided to
hospital staff should be objective and transparent in order to avoid causing public mistrust. This should be critically
reviewed with regard to justice and the principle of treating everyone equally, as non-health professionals may have
exposed themselves in an altruistic manner but would not get preferential medical treatment.
Other guidance documents emphasize the need for special protection against infection but also against physical and
psychological stress (BEL, CHE, DEU, GBR, ITA, PAK, SCCM, USA).
There are two potential tiebreakers that are highly controversial. ‘Lottery’ (random allocation) is advocated by some
(BEL, CAN, SCCM) and explicitly rejected by others (CHE, USA). ‘First come, first served’ (waiting list) is considered an
option in Belgium but is not recommended by others (CHE, GBR, ITA, PAK, SCCM, USA).
Current guidance converges to a large extent, covering the following elements.
1. The core principles of a triage decision should be justice and maximization of benefit.
a. Include all patients, new and current, COVID and non-COVID, in triaging considerations.
b. Do not discriminate by age, race, disability, sexual orientation, religion, insurance status, wealth, social status;
pay due attention to vulnerable groups (older adults, minorities, people with disabilities).
Life-cycle considerations can be used as a tiebreaker.
c. There must be a clear definition of maximizing benefit in the different stages of scarcity. It is important to
distinguish between first-order criteria (e.g. short-term survival) and second-order criteria (e.g. long-term survival)
that are used when there is a tie.50 Also, flag criteria that should not be used.
2. Create preconditions for fair process through explicit criteria and triage protocols, transparent decision-making,
documentation and the possibility for appeal.
3. Allocate responsibilities for taking and communicating decisions clearly.
4. Develop a procedure to distinguish different levels of scarcity (e.g. limited availability of ICU beds versus no ICU
beds available) and the implications for decision-making (e.g. admission triage versus resource management
through discontinuation of treatment).
5. Consistent assessment of short-term and/or long-term survival through medical criteria, tests and validated
prediction scores.
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6. Regular re-evaluation, including available resources and clinical development, preferably by an independent
triage committee rather than by the treatment team; rules for deciding on withdrawing or withholding therapy
should be transparent and designed to ‘minimize bias and avoid unintended negative consequences’.
7. Consider patient wishes into account when making decisions, which in triage cases is largely limited to respecting
a refusal of intensive care therapy. Information about likely outcome and burden of treatment should be reviewed
with the patient or with surrogate decision-makers in advance (advance care planning).
8. Ensure palliative/supportive care availability for intensive care receive non-intensive medical care and, if
appropriate, palliative care.
9. Provide adequate protection of personnel in this physically and psychologically stressful situation.
10. Review and evaluate triage guidance after and during the ongoing pandemic in order to create learning
opportunities and trust.
When needs exceed resources, given the lethality of COVID-19 and the magnitude of the inflow of patients, main
challenge is to minimise the number of deaths, and secondarily to maximise the number of preserved life years.
Thus, every decision must aim at maximising chances of survival not only for each individual patient, but foremost
of as many patients as possible. This leads to prioritising treatments for patients who have the highest probability of
benefiting from them.
Due to their caring for infected patients, healthcare professionals are exposed to a higher risk of being infected by
SARSCoV-2 and to a higher risk of physical exhaustion and psychological distress. Should they become unable to
work in a context where baseline human resources are already insufficient or barely sufficient to meet healthcare
requirements, this would result in even more deaths. Protecting exposed caregivers from these risks thus appears
both as an ethical requirement in terms of distributive justice and as an operational requirement since it helps
maximise the number of lives saved. Occupationally exposed healthcare professionals should be granted priority
access to critical care treatments if need be.
Short term prognosis is the key criterion when deciding to initiate or continue critical care treatments. Highest
priority is given to patients having the highest probability of benefiting from such treatments. At admission, it is
estimated through acute and chronic comorbidity criteria. Age is not by itself a criterion, but it is indirectly
considered through its association with these comorbidities and through its impact on short-term life expectancy.
During ICU stay, it is estimated through iterative assessment of organ failures and their evolution trends
(deterioration, stabilisation, improvement or response to treatment) in order to discuss treatment continuation,
withholding or withdrawal.
Prioritisation on a ‘‘first come, first served’’ basis is not equitable. This would lead to favouring those patients which
live closer to a healthcare facility. It would also penalise those patients who, having complied with stay-at-home and
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social distancing measures for the common good, become sick at a later stage. To avoid such a situation, treatments
need to be iteratively reassessed: prioritisation regarding treatment continuation must be performed along with
prioritisation regarding treatment initiation. Prioritisation based on randomisation or so-called lottery, as put
forward by some authors to allocated scarce resources between similar patients, would be unfair and would negate
the very uniqueness of each and every life. No ethical prioritisation strategy can incorporate such an approach.
Criteria to withhold critical care have been adapted with following key changes and precisions:
Structuring criteria has been strengthened;
In order to assess neurological dysfunction in sedated patients within SOFA score
determination [20], the Glasgow coma scale (GCS) value to consider should be either the last GCS value measured
before sedating the patient, or current GCS value with correction for verbal response (V) in a no longer sedated
patient who still has an endotracheal tube or cannula;
For patients with chronic kidney disease, only glomerular filtration rate (G
criterion) of the KDIGO classification is considered, as it can readily be obtained from a simple blood sample,
contrary to albuminuria (A criterion);
Severe traumas have been removed, considering the lack of sufficiently simple and
robust tools to assess probability of benefiting from critical care for trauma patients beforehand;
Baux score (= age in years + total body surface area burned in %) has been chosen
as burn severity criterion due to its simplicity and excellent prognostic value [23], way better than burned surface
area alone. Smoke inhalation is not considered, as its diagnosis is impossible without fiberoptic bronchoscopy;
Clinical frailty score (CFS, see Appendix D) is used to assess clinical autonomy, in
line with French recommendations regarding treatment withholding/withdrawal procedures. Thresholds are
proposed, based on tentative assessment of the probability that surviving patients could be successfully
rehabilitated afterwards;
Simplifications have been brought to work out partial redundancies.
Risk factors for severe COVID-19 are considered only if they are also already known to be correlated with increased
ICU mortality. This leads to keeping diabetes, hypertension and obesity out of the process so far.
Preparing for situations where resources would be too scarce to allow treating all critically ill patients is thus a key
responsibility, similarly to war and disaster medicine. In such cases, prioritisation is the only way to save the
greatest number of lives. Advance thinking allows for a sound, ethical and shared prioritisation strategy. If the crisis
develops into an overwhelming situation, relying on such a strategy avoids arbitrary decisions and undue deaths. If
it does not, prioritisation simply does not need to be implemented. In all cases, pre-defined prioritisation schemes
can be further improved by confronting them with real patient datasets when they become available, but waiting
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for that time to design these schemes would unduly cost lives if patient overflow occurs in-between. In that matter,
anticipation is the first ethical requirement.
The coronavirus disease 2019 pandemic may require rationing of various medical resources if demand exceeds
supply. Theoretical frameworks for resource allocation have provided much needed ethical guidance, but hospitals
still need to address objective practicalities and legal vetting to operationalize scarce resource allocation schemata.
To develop operational scarce resource allocation processes for public health catastrophes, including the
coronavirus disease 2019 pandemic, five health systems in Maryland formed a consortium—with diverse expertise
and representation—representing more than half of all hospitals in the state. Our efforts built on a prior statewide
community engagement process that determined the values and moral reference points of citizens and health-care
professionals regarding the allocation of ventilators during a public health catastrophe. Through a partnership of
health systems, we developed a scarce resource allocation framework informed by citizens’ values and by general
expert consensus. Allocation schema for mechanical ventilators, ICU resources, blood components, novel
therapeutics, extracorporeal membrane oxygenation, and renal replacement therapies were developed. Creating
operational algorithms for each resource posed unique challenges; each resource’s varying nature and underlying
data on benefit prevented any single algorithm from being universally applicable. The development of scarce
resource allocation processes must be iterative, legally vetted, and tested. To date, none of the algorithms
presented herein have required implementation.
In our survey, we asked respondents to imagine a situation in which the US Federal Government is planning to
publish guidelines for the allocation of ICUs during the COVID-19 pandemic. Respondents are asked which principles
these guidelines should contain according to them. Respondents were informed that this was a research project and
that their responses would remain anonymous. We elicited their views through the use of several hypothetical
scenarios. All scenarios contain two patients (neutrally labelled patient A and patient B), with different
characteristics, who have been hospitalised; both patients need an ICU bed but only one is available. In all scenarios,
respondents are asked which of four options they would suggest for the guidelines: admit patient A to the ICU,
admit patient B, decide randomly and admit on a first-come first-served basis. Through the use of our scenarios, we
test the extent to which people’s moral views are in line with the recommendations.
Before being exposed to the scenarios, respondents had to answer four comprehension questions to ensure their
understanding of the hypothetical situation. The order in which the scenarios appeared was randomised at the
individual level. We believe that control questions and the randomised order of scenarios eliminate concerns about
order and learning effects.
The share of responses in line with the recommendations ranges from 5.4% to 68.7%.
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Maximising benefits is considered to be the most important principle in a pandemic.2 This principle can be applied
either as saving most lives or as many years of life as possible. We tested both these applications of the principle. To
test the save most lives principle, in scenario 1, we describe both patients as having the same life expectancy but
patient A as having higher probability of survival in an ICU. To test the save the most years of life principle, in
scenario 2, the probability of survival in the ICU is the same for both patients, but patient A has higher life
expectancy post-treatment. Our results show that people tend to apply the maximising benefits principle
significantly more often when this increases the chances of saving a life rather than when it saves more years of life
in expectation.
Another important implication of the maximise benefits principle is that a patient with lower probability of survival
ought to be removed from an ICU when a patient with higher probability of survival needs it. Despite being the most
rational thing to do from a utilitarian perspective, this may be considered unfair for several reasons related to welldocumented Behavioural phenomena. First, as resources have been already spent to cure the patient already in the
ICU, respondents may be affected by the sunk cost fallacy, that is, the evidence that people commit to certain
choices even when these choices are revealed to be suboptimal as time passes. Second, a patient’s incumbency may
produce a sense of entitlement similar to the endowment effect in those who (perhaps subconsciously) identify
with the incumbent, thus leading to the status quo bias. Finally, and perhaps more importantly, the emotional
burden of suspending treatment may be stronger than the one of not initiating treatment, which could be caused by
the perceived moral differences in omission (not treating) versus commission (suspending treatment). In order to
test this implication of the maximise benefits principle, we included two scenarios that we administered between
subjects (n=521 in scenario 3 and n=511 in scenario 4). In scenario 3, patient B, who has lower probability of
survival, has been in the ICU for 2 months prior to the arrival of patient A; on the contrary, in scenario 4, the two are
hospitalised at the same time. The two vignettes are otherwise identical, and for obvious reasons, we have removed
the first-come first-served option for these two scenarios. In line with our prediction, when the two patients arrive
at the same time, 68.7% agree to admit patient A, while only 54.3% do so when patient B has been in the ICU for 2
months (χ2(1)=22.5, p<0.001).
One additional recommendation is to promote and reward instrumental value, that is, to prioritise ICU admission
for those patients who have contributed to the treatment of COVID-19 (ie, retrospective instrumental value) and to
patients who will likely offer future contributions (ie, prospective instrumental value). To assess moral views for
retrospective instrumental value, we created scenario 5, in which the two patients are identical in terms of life
expectancy and probability of survival, but patient A is a nurse who has being treating patients with COVID-19.
Regarding prospective instrumental value, the scenario is identical to the previous one, but patient A, instead of
being a nurse, is a scientist working on a potential vaccine to prevent COVID-19. In both cases, only around 44% of
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respondents reward instrumental value, and we find no difference between prospective and retrospective
instrumental value (McNemar’s χ2(1)=1.09, p=0.326; signrank test, z=1.04, p=0.296)).
Recommendation 3 in ref 2 stresses that, for patients with similar prognosis, random allocation must be preferred
to a first-come first-served principle, though both are application of egalitarianism.
First-come first-served is typically used when scarcity is long-standing and patients can survive without the scarce
resource, such as for example in the case of kidneys’ transplants. When needs are urgent, however, a first-come
first-served approach could unfairly benefit patients living nearer to healthcare facilities, hence resulting in a less
egalitarian treatment than pure randomisation. To assess people’s views on this, we included scenario 7, in which
the two patients are equal in all characteristics, as well as in prognosis. Despite most respondents choose one of the
two egalitarian responses, among these the vast majority choose first-come first-served (91%). It is worth noticing
that this difference consistently occurs across all other scenarios. Among those who prefer the egalitarian options,
only 7.2% choose random allocation. This may be because most cases of allocation of scarce resources are of the
type where first-come first-served is appropriate and random selection is rarely used (think, for instance, of any
situation in which queuing is accepted as normal). This evidence may make first-come
first-served more salient and available due to past experience.16 This result calls for greater information to patients,
and citizens, on the virtues of pure randomisation as the fairest means to insure equality (of opportunities).
Another recommendation related to equality states that patients with COVID-19 and patients affected by other
conditions should not be treated differently when allocating scarce resources. We tested this by including scenario
8, in which the two patients have the same prognosis, but one is affected by COVID-19 and the other has
pneumonia not caused by SARS-CoV-2. The percentages of those who state a preference for treating one of the two
patients sum up to 55.8%. This is much higher than the same answers given in scenario 7 (20.3%), where instead an
egalitarian principle is chosen by most. Most of the respondents (34.8%) in scenario 8 suggest to treat the patient
affected by COVID-19. This proportion alone is significantly higher compared with the sum of proportions of
respondents choosing either option A or B in scenario 7, indicating that individuals tend to favour the treatment of
the patient with COVID-19 in contrast to the recommendation (McNemar’s χ2(1)=62.50, p<0.001; signrank test,
z=7.91, p<0.001)).
We have shown, through survey results, that these ethically sensible recommendations do not always reflect the
views of citizens. We found considerable heterogeneity in people’s moral judgements, and we believe this
heterogeneity must be addressed by (better) informing citizens regarding the rationale behind each principle. We
hope that this evidence may inform policy makers, as well as healthcare practitioners, of the need to provide an
effective communication to citizens and patients, respectively, in order to avoid decision rules that may otherwise
be perceived as arbitrary or unfair.
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The general public is subject to triage policies that allocate scarce lifesaving resources during the COVID -19
pandemic, one of the worst public health emergencies in the past 100 years. However, public attitudes toward
ethical principles underlying triage policies used during this pandemic are not well understood. Three experiments
(preregistered; online samples; N = 1,868; U.S. residents) assessed attitudes toward ethical principles underlying
triage policies. The experiments evaluated assessments of utilitarian, egalitarian, prioritizing the worst-off, and
social usefulness principles in conditions arising during the COVID-19 pandemic, involving resource scarcity,
resource reallocation, and bias in resource allocation toward at-risk groups, such as the elderly or people of color.
We found that participants agreed with allocation motivated by utilitarian principles and prioritizing the worst-off
during initial distribution of resources and disagreed with allocation motivated by egalitarian and social usefulness
principles. At reallocation, participants agreed with giving priority to those patients who received the resources first.
Lastly, support for utilitarian allocation varied when saving the greatest number of lives resulted in disadvantage for
at-risk or historically marginalized groups. Specifically, participants expressed higher levels of agreement with
policies that shifted away from maximizing benefits to one that assigned the same priority to members of different
groups if this mitigated disadvantage for people of color. Understanding these attitudes can contribute to
developing triage policies, increase trust in health systems, and assist physicians in achieving their goals of patient
care during the COVID-19 pandemic.
Triage policies are motivated by different, and sometimes competing, ethical principles. Most appeal to the
utilitarian principle of maximizing benefits. Triage policies that aim to maximize benefits involve allocating scarce
resources to patients to save the greatest number of lives or preserve the largest amount of life-years among
treated patients. Triage policies might also be motivated by different ethical principles, such as egalitarianism,
prioritizing the worst-off, or social usefulness [9]. Egalitarianism gives all patients an equal chance at receiving
scarce resources. Triage policies motived by egalitarianism might allocate resources through a random lottery or a
first-come-first-served approach. Prioritizing the worst-off allocates scarce resources to patients in order of the
seriousness of their condition or susceptibility to disease. Lastly, the principle of social usefulness prioritizes patients
who have the greatest prospective value to society. A triage policy motivated by this principle might prioritize frontline health care workers or research participants in vaccine trials.
Comprehension 1 assessed whether the resource manipulation was effective (i.e. that participants recognized
whether resources were plentiful or scarce). Responses were collected by dichotomous yes/no answers randomly
rotated. Comprehension 2 assessed whether the principle manipulation was effective (i.e. that participants
recognized a specific principle was implemented). Responses were collected by a sentence completion task with the
four randomly rotated options, “the order in which they arrive”, “the seriousness of illness”, “what saves the most

Rapid Review Report: CC120401 RR (Version 1: December 17, 2020 11:45)

69

Ref

Sample/
population

Method

Primary Findings

with poor
prognoses to
give to others
with better
prognoses,
and the
treatment of
populations
who may be
disadvantaged
in receiving
scarce
resources.

lives”, or “how important the patient is to society”. Participants then responded to two test questions, policy and
the hospital, using a standard 7-point Likert scale.
We conducted a multiple regression analysis with the combined measure as the dependent variable that included
resources, principle, an interaction of resources and principle, race, sex, age, highest level of education completed,
religiosity, politics (two measures: social and economic), and hospital experience (two measures: being admitted to
a hospital any time in the last five years, and either working or studying as a health care professional) as predictors.
Of these factors, there was weak evidence that politics predicted participant responses. On a 1 (extremely
conservative)– 7 (extremely liberal) scale, indicating economic liberalism (e.g. “How economically conservative or
liberal are you?”) was associated with higher scores on the combined measure (β = .11, t (421) = 1.90, p = .058).
However, indicating social liberalism (e.g. “How socially conservative or liberal are you?”) was significantly
associated with lower scores (β = -.15, t (421) = -2.34, p = .02). General level of education predicted responses, with
higher levels of education significantly associated with higher scores (β = .12, t (421) = 2.22, p = .03). Lastly, there
was weak evidence for an association with participant sex, with higher scores by males (β = .25, t (421) = 1.87, p =
.062). No significant effects were observed with other demographic or personal factors. These effects are
exploratory, have not been adjusted for multiple comparisons, and are only included here to guide future research.
Participants generally agreed with utilitarian allocation and prioritizing the worst-off and disagreed with egalitarian
and social usefulness principles. When resources were scarce, allocation based on seriousness of condition received
the highest ratings of agreement as compared to all other principles (d = 0.5 to 2.4).
This experiment examined the effect that allocation stage (initial allocation versus reallocation) has on attitudes
toward allocation principles. We found that the only evaluation positively affected by allocation stage was order.
Participants disagreed that resources should be initially allocated to new patients based on order; resources should
instead be allocated according to utilitarian principles or prioritizing the worst-off. At the reallocation stage,
however, participants were split as to whether resources should be taken from one patient and given to another. At
this stage, the approach that received significant agreement was reallocation only after the recovery or death of a
patient who initially received resources.
This experiment examined how participants evaluated utilitarian resource allocation when it disadvantaged at-risk
or historically marginalized patient groups. We found that participants’ attitudes depended on the patient group
affected. Participants significantly approved of utilitarian allocation even if it disadvantaged the elderly and those
with substance use disorders. When allocation disadvantaged people of color or people with disabilities,
participants were split, neither significantly agreeing nor disagreeing. However, when utilitarian allocation that
disadvantaged people of color was revised in favor of allocation that gave them the same priority as others, this
received significantly more agreement than when the policy was not revised (d = 0.60).
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This study investigated public attitudes of U.S. residents toward ethical principles for allocating scarce resources in
the COVID-19 pandemic. Participants generally agreed with policies motivated by principles favoring resource
allocation to patients with the best chances of surviving treatment when resources were scarce, but they also
agreed with allocation that prioritized patients who were the worst-off. Although participants agreed with these
principles during initial allocation, they were ambivalent about them when considering reallocation of scarce
resources between existing patients. In these conditions, participants agreed with a reallocation policy that
prioritized patients who received the resources first during initial allocation. Across experiments, participants
strongly disagreed with allocation based on social usefulness. Lastly, participants were ambivalent toward utilitarian
allocation if people of color and people with disabilities were disadvantaged. However, participants approved of
utilitarian allocation, even if it disadvantaged the elderly or people with substance use disorders. We also found that
revising a utilitarian allocation policy that disadvantaged people of color by replacing it with one that assigned them
the same priority as others resulted in significantly higher agreement with that policy.
These findings provide preliminary insight into public attitudes toward the ethical principles of resource allocation in
the COVID-19 pandemic. Utilitarian allocation, or the maximizing benefits principle, serves as a backbone for
many—if not most—current triage policies. Although participant attitudes were complex and multifaceted, we
found less support for utilitarian allocation than in previous studies [21, 27]. For example, using survey designs
featuring non-clinical “life-boat dilemmas” [28], researchers have found that laypeople favor saving many lives over
saving one drowning victim [27]. These researchers also found similar results using clinical scenarios. When
allocating scarce resources between two critically-ill newborns, most participants choose to allocate to the infant
with the best chances of survival. These findings are also partially consistent with prior research on public attitudes
toward resource allocation in public health emergencies. Daugherty Biddison and colleagues conducted a series of
stakeholder engagement activities designed to cultivate deliberative democracy on triage policies [21]. They found
that, in Howard County, Maryland, 83% of participants said utilitarian allocation is “always or often” acceptable,
whereas only 33% of participants from East Baltimore, an area with many traditionally Black communities, agreed.
Researchers have also found support for utilitarian allocation among health care professionals. Utilizing a modified
Delphi procedure [see 29], Christian and colleagues found that experts agreed that patients should be excluded
from receipt of scarce resources in public health emergencies if they “have such a low probability of survival that
significant benefit is unlikely” [22]. This coheres with several other expert recommendation documents published by
national medical organizations [7, 30–32].
There are several reasons why we may have detected lower approval or ambivalence concerning utilitarian
allocation relative to previous studies. First, the present study was conducted in the midst of the COVID -19
pandemic, one of the worst and enduring public health emergencies in the past 100 years. Previous survey research
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was conducted during outbreaks of MERS-Coronavirus, Ebola, and Avian Flu, but these emergencies lacked the
pointed and concrete threat to resource allocation as presented by COVID-19. Second, weakest support for
utilitarian allocation was found in cases involving reallocation and disadvantage, which were not the focus of prior
studies [although see 23 for concern over withdrawing ventilators]. Indeed, these issues have been at the forefront
of media, scholarly, and government reports in the current pandemic. In the United States, people of color have
increased COVID-19 mortality due to prevalent comorbidities, such as diabetes or hypertension, which often result
from unjust structural inequalities in social determinants of health [33]. Moral intuitions to mitigate or redress this
injustice may underly anti-utilitarian attitudes.
Third, the present results might also vary based on background and demography of participants in ways that we did
not detect. In contrast, some previous research has examined attitudes germane to geographically, racially, and
socioeconomically defined communities, finding significant differences in attitudes between groups. In at least one
study, participants from White socioeconomically advantaged communities strongly favored utilitarian principles,
whereas participants from historically marginalized communities did not.
Fourth, different results may obtain when broadening allocation cases to consider conflicting values and principles.
Subsequent research by Huang and colleagues, examining allocation of scarce ventilators during the COVID-19
pandemic, also found mixed support for utilitarian allocation [34]. When forced to choose between a 25-year-old
patient or a 65-year-old patient who arrived at the hospital first, participants judged that it was morally acceptable
for doctors to allocate ventilators to the younger patient over the older patient at chance rates. However,
researchers also found that participants judged allocation to the younger patient more morally acceptable when
they were first encouraged to engage in veil of ignorance reasoning. This study is notable as it suggests at least
some initial uncertainty or resistance to utilitarian allocation that maximises the number of life-years saved, but that
these attitudes might change after small interventions.
We also found evidence that support for allocation principles is affected by allocation stage. Although participants
agreed with prioritizing the worst-off and utilitarian principles during initial allocation, egalitarianism was the only
principle that was viewed more favorably in subsequent allocation stages—namely, in the dilemma of forcibly
withdrawing scarce resources from one patient to give to another. This effect may be due to intuitions that the
forcible withdrawal of lifesaving resources is tantamount to killing. Experts argue that, in a pandemic, forcible
withdrawal is justified because it is not theoretically different from withholding resources [12, 35]. But even if this is
true in theory, the public may disagree in practice [36]. Indeed, recent work on clinician and layperson attitudes
toward notions of “killing” and “letting die” demonstrates that the distinction rests on foundational moral and
causal judgments in social cognition [37]. Specifically, researchers found that, if a patient with a terminal diagnosis
wants to die during the withdrawal of life-prolonging treatment, the cause of death is associated with the patient’s
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disease. If the patient does not want to die, the cause of death is associated with clinicians’ behavior. To the extent
that these processes bear on reallocation judgments, this might explain resistance to forced reallocation. At the
same time, however, it is important not to exaggerate this resistance. Given the controversial nature of withdrawing
treatment due to resource scarcity, the fact that participants appeared evenly split in their evaluations might also
suggest more support for reallocation than would otherwise be expected.
Our findings also suggest that support for utilitarian allocation varies when it disadvantages some groups over
others. Approval of utilitarian allocation that disadvantages the elderly may be due to intuitions about the number
of “life-cycles” a patient has experienced. Studies by
Daugherty Biddison and colleagues [21] and Huang and colleagues [34] show that laypeople will allocate resources
to younger patients in certain conditions, potentially reflecting the belief that the quantity of life-years saved is just
as important as the quantity of lives saved. Additionally, approval of utilitarian allocation that disadvantages people
with substance use disorders might be due to latent negative stigmas toward drug use and addiction. One possibility
is that laypeople perceive this behavior as a choice, whereas disability and racial disparities in the social
determinants of health are not. This may lead laypeople to tolerate some disadvantages generated by utilitarian
allocation over others.
Lastly, these findings may improve our understanding of the ethical principles used to investigate, construct, and
debate triage policies. On a theoretical level, there appears to be significant overlap between some principles when
justifying triage policies. For example, resource allocation based on social usefulness can align with the principle to
maximize benefits in the sense that prioritizing health care workers during a pandemic could ultimately maximize
the number of lives saved. Similarly, in some cases, triage policies that prioritize patients who are the worst-off
might ultimately be the best way to save the greatest number of lives or it might correlate with age or other socially
significant demographic categories. While alignment among disparate allocation principles is indeed possible in
theory and practice, this may not be reflected in ordinary psychological judgments. To the extent that participants
drew distinctions between approaches to resource allocation, it suggests that they may evaluate and process
allocation principles differently.
We do not necessarily recommend that health policies be adopted solely based on public opinion. However, policies
and practices that depart radically from public opinion are unlikely to be regarded as optimal or fully ethically
legitimate. Triage policies can be enhanced by consulting the communities impacted by them. Engaging
communities helps policymakers identify competing values, such as the duties to treat all patients fairly versus the
stewardship of scarce resources. Moreover, no approach to triage will function well if the public is discouraged from
presenting at hospitals that adopt negatively viewed policies. The ability to anticipate potential resistance to triage
policies can assist health systems improve public relations and communicate their rationale more effectively.
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As the USA contends with another surge in COVID-19 cases, hospitals may soon need to answer the unresolved
question of who lives and dies when ventilator demand exceeds supply. Although most triage policies in the USA
have seemingly converged on the use of clinical need and benefit as primary criteria for prioritisation, significant
differences exist between institutions in how to assign priority to patients with identical medical prognoses: the socalled ’tie-breaker’ situations. In particular, one’s status as a frontline healthcare worker (HCW) has been a
proposed criterion for prioritisation in the event of a tie. This article outlines two major grounds for reconsidering
HCW prioritisation. The first recognises trust as an indispensable element of clinical care and mistrust as a hindrance
to any public health strategy against the virus, thus raising concerns about the outward appearance of favouritism.
The second considers the ways in which proponents of HCW prioritisation deviate from the very ’ethics frameworks’
that often preface triage policies and serve to guide resource allocation—a rhetorical strategy that may undermine
the very ethical foundations on which triage policies stand. By appealing to trust and consistency, we re-examine
existing arguments in favour of HCW prioritisation and provide a more tenable justification for adjudicating on tiebreaker events during crisis standards of care.
Long before ‘COVID-19’ became a household phrase, several bioethicists had noted a very different epidemic
spreading throughout the healthcare system in China. This emerging public health threat was not confined to
Chinese hospitals, either: the ‘epidemic of mistrust’ had indeed become a global crisis. A rise in antivaccination
campaigns, violence against physicians and end-of-life controversies in recent years all serve as chilling reminders
that mistrust has come to characterise public perceptions of healthcare. If a trend of mistrust was concerning prior
to COVID-19, it is now a recalcitrant obstacle to any effective public health response to the virus. Recent polls show
less than half of US citizens plan to get a coronavirus vaccine when it becomes available, and misinformation—or
downright conspiracy theories—abounds regarding mask usage. How should the concept of trust, then, influence
triage policies for scarce resource allocation?
The primary difference between crisis and routine standards, generally speaking, is a reduced emphasis on the
individual needs of a patient to instead prioritise the aims of maximal rescue and distributive justice as a
consequence of resource scarcity.
By establishing independent triage committees, these commentators hope to preserve the import of trust from a
deontological perspective. Triage committees would therefore allow physicians and nurses ‘to maintain their
traditional roles as fiduciary advocates’ for patients while protecting them from the moral distress of triage
deliberation. The implicit assumption here is that medicine without trust is not a medicine at all.
The WHO cautions that any triage policy ‘should be developed with great care, given the danger that those which
favour certain categories of workers may be perceived as unfair and undermine public trust.’
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Any approach to resource allocation ought to incorporate public opinion to foster trust and compliance with public
health measures—‘both of which are more likely if the development process has been transparent and inclusive’.21
Indeed, community-based deliberation has proven invaluable in research ethics to improve institutional
accountability and public trust, especially among traditionally marginalised groups.
Although medical mistrust contributes to lower rates of health-seeking behaviours and preventive measures, it
conversely correlates with higher rates of emergency department utilisation. In the case of COVID-19, the irony is
that those most likely to mistrust the healthcare system are those most likely to require intensive care resources.
Although proponents of HCW prioritisation have largely ignored the import of trust thus far, they have instead
offered supplemental arguments or principles such as reciprocity and narrow social utility to defend their position.
From the public perspective, empirical data have demonstrated that consistency is one of the most critical
components of trust in health messaging and resource allocation.
Policies for resource allocation in a public health emergency must tread carefully between two conflicting
requirements. On the one hand, they must provide sufficient structure and substance to provide clear guidance for
clinicians during a disaster to alleviate the burden of decision making and provide legal protection. On the other
hand, policies need certain flexibility and responsiveness to allow proportional and appropriate responses to a given
circumstance.
A review of ventilator triage policies from US hospitals found that the five most common ethical principles
mentioned in such policies were: justice; transparency; stewardship (duty to steward resources); duty to care; and
duty to prevent unnecessary loss of life.2 Of the 26 unique policies reviewed, 10 gave preference to HCWs: 5 on the
basis of reciprocity; 4 on narrow social utility; 1 on both; and 2 on no substantive basis whatsoever. Definitionally,
reciprocity refers to a societal duty to provide HCWs with certain privileges in recognition that they have assumed
great risk in serving the greater good.15 Narrow social utility refers to the instrumental value of an individual that is
relevant and specific to the public health emergency at hand.
We concede that the public may not always need or want to know ‘how the sausage is made’. A delicate balance
has historically existed between the care a patient actually receives and the ‘back office’ accounting decisions that
distribute finite resources.31 Similarly, triage policies inherently consider matters of life and death—topics that
HCWs and bioethicists routinely discuss—and the lay response may be a knee-jerk reaction.
The media attention given to a leaked letter concerning ventilator allocation guidelines in one hospital system
suggests how provocative the topic can be. But then the question arises: why emphasise transparency as a guiding
principle at all? If transparency is as important (and necessary for trust) as the frameworks suggest, a
commensurate explanation for a policy’s confidentiality ought to be provided as well. This inconsistency is
unacceptable. As mentioned previously, deliberative democracy methods can foster public trust and identify salient
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or contentious features of an allocation policy. But if the condition of transparency has not been met, then a
schema in which HCWs write and enact guidelines that also prioritise HCWs carries the risk of engendering mistrust.
Insofar as the duty to care is, in fact, a duty tied with corresponding obligations, it is far from obvious that
reciprocity vis-à-vis ventilators is owed to HCWs. As the latter quote earlier suggests, some risk is part and parcel of
most jobs in healthcare. Reciprocity therefore runs counterintuitive to the duty to care: if a guiding principle of
ventilator triage policies (1) implies some risk is inevitable during a pandemic and (2) prohibits abject abandonment
of patients, appealing to reciprocity as a response to risk and absenteeism undermines the obligatory nature of that
duty. Although the desire to
thank HCWs for their courageous efforts is both intuitive and encouraged, we believe the preferential prioritisation
of ventilators for this group is inconsistent with the duty to care and has the inherent risk of exacerbating mistrust.
Some proponents of HCW prioritisation have used the concept of ‘narrow social utility’ to make judgements about
the instrumental value of certain jobs or positions. They argue that their narrowed definition of utility differs from
biased evaluations made about one’s general societal worth because the outcomes under consideration are short
term and specific to the pandemic. Following this line of reasoning, HCWs ought to receive prioritisation for
ventilators because they are, or will be, instrumental in realising the goals of triage.
But several authors have noted the practical difficulties that arise when attempting to establish which frontline
HCWs are most deserving of prioritisation—a process that would require either ‘Solomon-like determinations’ or
‘subjective judgments of utility and risk’ at best. Even proponents of HCW prioritisation have equivocated on the
issue of exactly who gets priority by acknowledging that the topic remains ‘fraught with problems’.
We echo that narrow social utility is a procedurally fickle principle to operationalise and therefore prone to
inconsistencies. Instead, we propose a principle found in the ethics framework of most triage policies:
stewardship.2 This considers ‘the obligation for government and healthcare providers to responsibly manage
resources during a period of true scarcity’. Largely construed as prudent rationing of services or supplies,
stewardship is a requisite for saving as many lives as possible throughout the duration of a pandemic. Ferguson and
Caplan come closest to defending HCW prioritisation using this line of reasoning with their concept of sustainability
which, broadly speaking, is ‘a matter of securing the long-term stability, capacities, and integrity of institutions and
the medical profession’. Although perhaps still controversial in its application, stewardship is itself a much more
tenable argument than ‘narrow social utility’ when prioritising HCWs in a tie-breaker situation. For one, the
principle of stewardship can already be explicitly found within the majority of ethics frameworks.2 It also lends itself
well to resource allocation through a lens of trust. By avoiding the subjectivity and inconsistency inherent in
applying narrow social utility, one can mitigate potential perceptions of favouritism. Likewise, insofar as mistrust
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Primary Findings
erodes the foundations of medicine, any action that damages trust’s integrity and stability ought to be considered
‘unsustainable’—and therefore ethically unacceptable.
To reiterate an earlier point, triage policies for resource allocation must provide both adequately flexible yet
sufficiently concrete guidance during a pandemic. This article aims to strike that balance by admittedly not taking a
strong stance on the ethical permissibility of HCW prioritisation per se. Our chief concern arises from a long history
of mistrust in healthcare that has proven a hindrance to any effective public health strategy in the USA.
Exacerbating the appearance of favouritism alone should give us pause before redirecting life-saving resources to
those most often in charge of writing and implementing triage policies.
Consistency, like transparency and community-based deliberation, can preserve trust. The public response has
suggested as much: inconsistent messaging regarding mask usage and asymptomatic spread severely marred the
credibility of public health officials and institutions.
Resource allocation decisions necessarily involve ethical considerations. Choices that are made, including doing
nothing, will impact on, and may even end, people’s lives. The main ethical issue in resource allocation is ensuring
that any decisions that we make are fair or just. How we decide this will be contentious and difficult. Decisions will
inevitably have to be responsive to individual situations of scarcity. For example, decisions about allocating PPE will
be different from those about allocating vaccines. Decisions about the same resource might differ between
hospitals or even within the same hospital over time.
Resource allocation decisions will always be controversial. However, we can agree on a process for reaching
decisions, even if we disagree on which ethical considerations we should use. Decisions are more likely to be
accepted by individuals, clinical teams, organizations, and the public, where they can see that the decision-making
process is a fair one. The characteristics of a fair process can include such things as being clear and open about
decisions, the reasons for those decisions, who made them, and the possibility of revising decisions in the light of
new evidence or new relevant considerations.
In ideal circumstances groups affected by the decisions should be consulted and opportunities for formal appeals
against decisions should be provided. However, this will not always be possible because, for example, decisions will
often need to be made quickly in response to rapidly changing circumstances.
Three main ideas are often suggested.
(a) Equal value to all: It is almost universally agreed by clinicians and the public that each person is due equal
respect or is equally valuable. This means that we should not use characteristics such as gender, ethnicity, sexuality,
disability, religious or political views etc., as the basis for allocation decisions. To do so would be discrimination.
Many would also hold that we should not discriminate on the basis of wealth or ability. However, we should note
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that entirely avoiding all such discrimination is impossible because a person’s current health status to some degree
reflects socioeconomic determinants of their health.
(b) Getting the most out of resources: We could give priority to interventions that get the most out of our limited
resources, where this is interpreted in slightly different ways (e.g., most efficient use of resources, most medical
benefit, most costeffective use, giving priority to healthcare workers so they are able to continue working and
benefit the population as long as possible, priority to the young over the old to maximize length of lives saved,
priority to those with care responsibilities).
(c) Giving priority to those in need: We could give priority to those individuals or groups who are seen to need
restoring to some level that is held to be appropriate, a threshold which they currently fall below (e.g., priority to
those in greatest medical need, priority to the worst-off or most disadvantaged, priority to those at increased risk of
harm, priority to those we know have suffered injustice in the past).
Once resources are scarce our primary obligation is to ensure that we gain the best value we possibly can from the
expenditure of that resource. This view is controversial, but it can be justified on two grounds. First, we can appeal
to many of the different justifications included in the answer to question 5 (i.e., getting the most out of resources,
as well as acting to restore people to a healthy state, etc.). Second, if an allocation process fulfils this primary
obligation, and it meets the procedural conditions described in answer to question 3, then we can argue that this
also fulfils our commitment to accord equal value to all. This is because such a process of allocation decision-making
begins with the idea that resources are, in fact, scarce. Scarcity of a resource will, sooner or later, create a “tipping
point” where decisions are no longer made as they normally are—on the basis of clinical need alone. Decisions after
that point should be guided by a different system of allocation because we cannot provide the resource to all. How,
exactly, “best value” applies will differ in each set of circumstances and must be considered on a case-by-case basis.
It is for each organization to plan their system for resource allocation.
Step 1: Defining the “Tipping Point”
At some point in the epidemic, a consensus will emerge that scarcity exists for a particular resource in a particular
location. This creates a “tipping point” where decisions are no longer made under the conditions of normal care
because there is a requirement to implement “best value” use of the relevant resource due to that scarcity.
Clinicians should be careful not to “tip” into this mode too early, when scarcity does not yet exist, as this potentially
compromises patient care. Scarcity may exist for one resource (ventilators) but not another (PPE) and it may be
temporary, as we await expected re-stocking, or for the foreseeable future. This should be reviewed constantly as
resource levels fluctuate.
Step 2: Is the Patient Eligible for the ICU or not?
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This is the start of the triage process for all patients who are candidates for possible ICU admission (whether they
have the SARS-CoV-2 (COVID) virus or not).
Step 3: How Should We Prioritize Patients who are Eligible for Admission to ICU?
(a) High Priority: Those who, on the basis of their current medical condition, are highly likely to recover and would
benefit long-term from admission to the ICU.
(b) Low-Priority: Those who, on the basis of their current medical condition, may recover after admission to the ICU.
This is, mainly, a medical judgement, and as such it will take into account multiple factors about each individual
patient, including the medical condition of the patient, their expected tolerance of the treatment, the expected
outcomes of treatment, the existence of comorbidities where these are relevant to expected benefit, etc. These
overall judgements are to be driven, ultimately, by the key idea of “best value” use of any resource. Some will find
this unacceptable, because some patients with pre-existing morbidities will be disadvantaged (where, in many
cases, their health status is shaped by previous socioeconomic determinants). However, we believe we are obliged
to focus on using scarce resources as efficiently as possible, and at this crucial point we must focus on “best value.”
For those that disagree, the most plausible alternative allocation method is using some kind of lottery system. Such
a system may respect each person by giving them an equal chance of access to the resource in question, but overall
it will result in less efficient outcomes.
Step 4: How do We Prioritize Within the “High Priority” Group?
South African Guidance
In response to the COVID-19 pandemic, the Critical Care Society of Southern African (CCSSA) published, “Allocation
of scarce critical care resources during the COVID-19 public health emergency in South Africa: on April 2nd 2020. It
draws upon guidance published with the University of Pittsburgh. It takes into account detailed clinical assessments,
using criteria that would renter any patient (COVI or non-COVID) eligible for ICU care. If a patient is critically ill and
needs ventilator support or organ support that can only be found in an ICU and has not indicated a wish not to be
treated, clinicians will have to determine whether the patient is likely to benefit from ICU admission. If the patient
is likely to benefit by ICU care, the patient is assessed on a Clinical Frailty Scale (CFS). Those who achieve a CFS less
than 6 move to the next stage, priority scoring for ICU access. Next, the Sequential Organ Failure Assessment (SOFA)
is used to rate a patient (1 – 4 points), plus scoring based on the presence or absence of comorbid conditions (1 – 4
points). These points are then added together to produce a “total priority score” which ranges from 1 to 8. This raw
priority score is converted to three colour-coded priority groups (red = high priority; orange = intermediate priority;
yellow = low priority) to facilitate streamlined implementation in individual hospitals. Patients who score lowest are
given the highest priority to receive critical care beds and services. In the event that there are ties between patients
in the same priority groups, prioritization is based on life-cycle considerations with priority going to younger
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patients. If upon reassessment, patients show substantial clinical deterioration as indicated with worsening SOFA
scores and clinical judgement that translates to low chance for survival, critical care, including mechanical
ventilation, should be withdrawn.
UK Guidance
The National Institute of Health and Care Excellence recommends admission to critical care based on a CFS. The
British Medical Association supports withdrawing treatment from an individual who is stable or even improving but
whose objective assessment indicates a worse prognosis than other patient who requires the same resource. It is
considered ethical and legal to refuse someone potentially life saving treatment when someone else has a higher
priority for the available treatment. It is considered critical that those patients still receive compassionate and
dedicated medical care and attention. However, younger patients should not be automatically prioritized over older
ones, however patients with sufficient background illness, comorbidities or frailty, they should not be admitted to
intensive care and that CPR should not be executive in the event of collapse. If a patients prognosis worsens after
admission to intensive care, to the extent that if it had been prior to admission the treatment would not have been
commenced, than it should be withdrawn and offered to another patient more likely to benefit.

Devereaux
et al., 2008

N/A

Guidance
document
developed by
the Task Force
for Mass

US Guidance
The American Medical Association (AMA) notes that physicians have the responsibility to “evaluate the risks of
providing care to individual patients versus the need to be available to provide care in the future,” and therefore, it
is appropriate to withhold CPR when it is unlikely to provide the intended clinical benefit. It advises that triaging
decisions must be based on criteria related to medical need, not on non-medical criteria such as patients social
worth. When resources are limited they should be allocated based on the likelihood of benefit or to avoid
premature death and to promote the greatest duration of benefit after recovery. When patients are equal, the AMA
advises that limited resources should be allocated according to an objective and transparent mechanism, such as
random choice or lottery to minimize potential bias, as opposed to first come first serve which may unfairly privilege
patients who have the means to seek care promptly. When continued treatment is substantially unlikely to achieve
the intended goal of care, it may be withdrawn. Moreover, an appeals process should be established when such
treatment is to be withheld or withdrawn.
To allocate critical care resources the Task Force for Mass Critical Care Working Group suggests the following:
1) An equitable triage process utilizing the Sequential Organ Failure Assessing scoring system
2) The concept of triage by a senior clinician(s) without direct clinical obligation, and a support system to
implement and manage the triage process
3) Legal and ethical constructs underpinning the allocation of scarce resources
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4) A mechanism for rapid revision of the triage process as further disaster experiences, research, planning and
modeling come to light
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The article outlines a framework for making allocation decisions that incorporate multiple ethically relevant
considerations, while allowing all patients in need to be eligible for access to critical care. (see here:
https://cdn.jamanetwork.com/ama/content_public/journal/jama/938468/jvp200068supp1_prod.pdf?Expires=2147
483647&Signature=mDsXk3FMJf527oivsbypw-LZZ3yvgiBa1omTDppKqGORDNQeHOyNRcJUHeYjPafkb9Vv~RarCUjIbliKzFtAaxrCN-xzIQ1d8pXWuDS7fLw2eVslzqHFXNg~4y18-rscQNAu7zNHP0oT-g8oVyxt6k9yDJidgyrNwtheAk~0r6LzE6qwjaZaa8ovpmDmhXSsP0nEgBFtXL3Ouns5DEpq0qMdyY6~xDLwo0CWUvSvYbdzMegJ0NgoimhKBP7haBADT~gR
4O8R~uavWKZLNjnZRztOu0R9jGe62OlEirAZv7nfm02CAgvFJ9LuW9k5P5RBViprZEOUwR1dq5kDBulQ__&Key-PairId=APKAIE5G5CRDK6RD3PGA)
On March 2020, the commonwealth of Pennsylvania endorsed this approach and has since been adopted by many
US hospitals. The framework was initially developed by citizen groups, ethicist, and disaster medicine experts. A
major strength of this framework is that it does not categorically exclude large groups of patients and allows priority
to go to those most likely to benefit. Another advantage is that it can be applied during rapid changes in the
availability of ventilators. The framework also outlines several steps to improve decisions around the reallocation of
ventilators including: 1) Ventilators should use presented as a time-limited therapeutic option to patients and
families; 2) The duration of the trial of ventilation must not be too brief to avoid rapid cycling of withdrawing
ventilators; 3) A triage office or team, not the treating physician, should make decisions around allocating and
discontinuing ventilators; 4) When mechanical ventilation is discontinued expert comprehensive palliative care is
imperative including compassionate visits and emotional support.
The Newfoundland and Labrador Critical Care Triage Protocol

White, 2020

N/A

Expert opinion

Kaposy et
al., 2010

N/A

Expert opinion
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Eastern Newfoundland and Labrador adapted the Hamilton Health Services (HHS) protocol for a triage process
designed for the province, the Newfoundland and Labrador Critical Care Triage Protocol. The first round of triage
allocates resources on the basis of objective diagnostic criteria that are meant to prioritize care for patients who are
most likely to survive, and who will not require excessive resources such that their care will result in the denial of
resources to others. The diagnostic tool for making these judgments is the Sequential Organ Failure Assessment.
Using this tool, patients are assigned a score that is meant to identify: 1) patients are likely to survive but who need
ICU care in order to survive; 2) patients who are likely to survive even without ICU care; 3) patients who are unlikely
to survive even with ICU care and or who could only survive if given a larger share of resources than are available
due to demand. Patients falling into the first category are prioritized over those in the latter two. The HHS protocol
plans for a second round of triage in the event that an overwhelming number of patients fall into the first category
and is based on non-diagnostic/non-clinical supplementary criteria including: 1) Some occupations are essential for
the care and protection of those in need during a pandemic; 2) Assigning priority for critical care to healthcare
personnel or essential service workers exposed to influenza in the workplace also serves public interest; 3)
Caregivers of children and dependents deserve some priority for critical care; 4) When other things are equal, the
HHS protocol shows preference for patients who are in an earlier state in their life over those in a later stage. The
point I not to make narrow distinctions between patients close in age, but to prioritize care when there is a large
difference in age that correspond to different life stage; 5) The patient’s prognosis is also considered relevant when
two or more patients have roughly the same SOFA score that makes one patient’s prognosis better than another’s.
The Newfoundland and Labrador Critical Care Triage Protocol made several adaptations to the HHS protocol
including: 1) Representatives from the ethics service are eligible to be members of the triage teams and that the
ethics service must always be consulted when the team considers supplementary criteria; 2) That the proper
psychological support for triage teams will be made available; 3) Drop prognosis as a supplemental criteria as it is
already built into the triage criteria of the SOFA scoring; 4) If there is good evidence that a particular death will have
a devastating impact on a distinct community or subgroup in the province, this factor should be included in the
supplementary criteria.
Many scoring systems have been developed to predict mortality in intensive care environments. While some
systems are proprietary (e.g. Acute Physiology and Chronic Health Evaluation III), relay on complex variables and
mathematical computations (Simplified Acute Physiology Scores, Logistic Organ Dysfunction score, Modified Organ
Dysfunction Score and Morbidity Probability Model II).Of the scoring systems that are currently available, the
Sequential Organ Failure Assessment (SOFA) seems to be the most useful of the systems and generates a numeric
score that offers good predictive accuracy based on a few clinical and simple laboratory observations. However,
SOFA does not incorporate age-based criteria.
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To further define existing work in this this area three tiers of criteria were summarized. The first is related to
respiratory failure with chock and multiple organ failure. Second tier is related to high potential for death,
prolonged ventilation, and high levels of resource allocation. These tier 2 criteria are invoked when tier 1
restrictions are inadequate to meet resource demands. The first and second tiers require no familiarity with scoring
system depend mainly on respiratory failure and poor prognosis based on current and underlying disease. Tier three
criteria may involve additional restrictions or a numeric score and are invoked when determined necessary to
maintain consistent standards of patient care and further restrict demand on resources.
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Appendix: Evidence Search Details
Search Strategies
Ovid MEDLINE(R) ALL <1946 to December 04, 2020>
#
Searches
1
(coronavirus/ or betacoronavirus/ or coronavirus infections/) and (disease
outbreaks/ or epidemics/ or pandemics/)
2
(nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 or
SARSCOV-2 or SARSCOV2 or Severe Acute Respiratory Syndrome Coronavirus 2 or
Severe Acute Respiratory Syndrome Corona Virus 2).ti,ab,kf,nm,ox,rx,px.
3
((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3
(coronavirus* or corona virus* or betacoronavirus* or CoV or HCoV)).ti,ab,kf.
4
((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or
epidemic* or outbreak* or crisis)).ti,ab,kf.
5
((Wuhan or Hubei) adj5 pneumonia).ti,ab,kf.
6
SARS virus/ or Severe Acute Respiratory Syndrome/ or Middle East Respiratory
Syndrome Coronavirus/
7
(SARSCOV* or Severe Acute Respiratory Syndrome* or sudden acute respiratory
syndrome* or SARS like or MERSCoV* or Middle East Respiratory or camel flu or
EMC 2012).ti,ab,kf.
8
((SARS or MERS) adj5 (virus* or coronavirus* or betacoronavirus* or CoV or CoV2
or HCoV or pandemic or epidemic or outbreak* or infect* or respiratory or
pathogen*)).ti,ab,kf.
9
*pandemics/
10 pandemic*.ti.
11 ((flu or influenza*) adj3 (pandemic* or epidemic*)).ti,ab,kf.
12 or/1-11
13 Triage/
14 (triage? or triaging).ti. or (triage? or triaging).ab. /freq=2
15 (patient? adj1 prioritiz*).tw,kf.
16 ((casualt* or patient? or treatment? or care) adj2 (priorit* or sorting or
classification? or hierarch* or urgency)).ti.
17 ((casualt* or patient? or treatment? or care) adj2 (priorit* or sorting or
classification? or hierarch* or urgency)).ab. /freq=2
18 or/13-17
19 exp Resource Allocation/
20 (resource allocation or "allocation of resources" or allocative efficienc* or (ration
adj2 (resource? or healthcare or health care))).tw,kf.
21 ((equal or equitable) adj2 (resourc* or distribution or apportion* or allocat* or
ration* or supply or treat*)).tw,kf.
22 (resource adj3 (availability or accessibility or utilization or communication? or
organization* or institution* or accountability or security or operation*)).tw,kf.
23 ((scarce or scarcity) adj3 (resource? or supply or supplies or equipment or
manpower or workforce)).tw,kf.
24 or/19-23
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26121
5196
279
8291
16115

33179

20413
25899
14808
108368
12243
9477
759
2937
1301
20229
17807
11851
4639
14518
5484
50312
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25
26
27
28

12 and 18 and 24
12 and 18
12 and 24
((resource allocation or resourcing or triage) adj4 (framework or frame-work or
plan or planning or procedure? or policy or policies or protocol? or frame? or
structure? or program? or programme? or strateg* or scheme? or guideline? or
guidance or consensus or operation* or operating)).tw,kf.
29 (26 or 27) and 28
30 25 or 29
31 (hospital* or acute care or inpatient? or critical care or crisis care or intensive care
or CCU or ICU or primary care or critical* ill* or health care or healthcare or clinical
care).tw,kf.
32 30 and 31
33 from 32 keep 1-5, 7-8, 10-11, 13-15, 17-19, 22-23...
34 remove duplicates from 33
Search history sorted by search number ascending
Embase <1974 to 2020 December 07>
#
Searches
1 sars-related coronavirus/
2 (coronavirinae/ or betacoronavirus/ or coronavirus infection/) and (epidemic/ or
pandemic/)
3 (nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 or
SARSCOV-2 or SARS-COV2 or SARSCOV2 or Severe Acute Respiratory Syndrome
Coronavirus 2 or Severe Acute Respiratory Syndrome Corona Virus
2).ti,ab,kw,hw,ot.
4 ((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3
(coronavirus* or corona virus* or betacoronavirus* or CoV or
HCoV)).ti,ab,kw,hw,ot.
5 ((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or
epidemic* or outbreak* or crisis)).ti,ab,kw,ot.
6 ((Wuhan or Hubei) adj5 pneumonia).ti,ab,kw,ot.
7 (SARS coronavirus/ or severe acute respiratory syndrome/ or Middle East
respiratory syndrome/ or Middle East respiratory syndrome coronavirus/) and
(epidemic/ or pandemic/)
8 (SARSCOV* or Severe Acute Respiratory Syndrome* or sudden acute respiratory
syndrome* or SARS like or MERSCoV* or Middle East Respiratory or camel flu or
EMC 2012).ti,ab,kw,hw,ot.
9 ((SARS or MERS) adj5 (virus* or coronavirus* or betacoronavirus* or CoV or CoV2
or HCoV or pandemic or epidemic or outbreak* or infect* or respiratory or
pathogen*)).ti,ab,kw,hw,ot.
10 *epidemic/ or *pandemic/
11 pandemic*.ti.
12 pandemic influenza/
13 ((flu or influenza*) adj3 (pandemic* or epidemic*)).ti,ab,kw,hw,ot.
14 or/1-13
15 (triage? or triaging).ti. or (triage? or triaging).ab. /freq=2
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217
321
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468
11199
76738

72691

4985
329
4727

36422

35869

53906
27133
4882
18073
147446
14174
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16 ((casualt* or patient? or treatment? or care) adj2 (priorit* or sorting or
classification? or hierarch* or urgency)).ti.
17 ((casualt* or patient? or treatment? or care) adj2 (priorit* or sorting or
classification? or hierarch* or urgency)).ab. /freq=2
18 or/15-17
19 resource allocation/
20 (resource allocation or "allocation of resources" or allocative efficienc* or (ration
adj2 (resource? or healthcare or health care))).tw,kw,hw.
21 ((equal or equitable) adj2 (resourc* or distribution or apportion* or allocat* or
ration* or supply or treat*)).tw,kw,hw.
22 (resource adj3 (availability or accessibility or utilization or communication? or
organization* or institution* or accountability or security or
operation*)).tw,kw,hw.
23 ((scarce or scarcity) adj3 (resource? or supply or supplies or equipment or
manpower or workforce)).tw,kw,hw.
24 or/19-23
25 ((resource allocation or resourcing or triage) adj4 (framework or frame-work or
plan or planning or procedure? or policy or policies or protocol? or frame? or
structure? or program? or programme? or strateg* or scheme? or guideline? or
guidance or consensus or operation* or operating)).tw,kw,hw.
26 (hospital* or acute care or inpatient? or critical care or crisis care or intensive care
or CCU or ICU or primary care or critical* ill* or health care or healthcare or clinical
care).tw,kw,hw.
27 14 and 18 and 24
28 14 and 18
29 14 and 24
30 (28 or 29) and 28
31 (27 or 30) and 26
32 limit 31 to medline
33 31 not 32
34 remove duplicates from 33
Search history sorted by search number ascending

3568
1971
19155
21518
30423
6655
23696

6805
65407
4846

4338043

71
587
1213
587
464
119
345
345

Other Strategies in Various Combinations:
(critical care OR intensive care OR ICU or CCU or critically ill or critical illness)
(resourcing OR staffing OR rationing OR manpower OR redeployment OR staff allocation OR resource
allocation)
(triage)

Sources



Ovid MEDLINE, Ovid Embase, Google, Google Scholar, LitCovid/PubMed
Refer to the evidence search report for extensive sources. Be sure to include any additional
resources not referenced in the evidence search report.
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International License. You are free to copy and distribute the work in any medium or format for non commercial purposes, as long as you provide appropriate attribution to the Saskatchewan Health

Rapid Review Report: CC120401 RR (Version 1: December 17, 2020 11:45)

90

Authority, do not adapt the work, and abide by the other license terms. To view a copy of this license, see
https://creativecommons.org/licenses/by-nc-nd/4.0/. The license does not apply to SHA trademarks, logos or content for with
the Saskatchewan Health Authority is not the copyright owner.
Disclaimer: This material is intended for general information only and is provided on an “as is,” “where is” basis. Although
reasonable efforts were made to confirm the accuracy of the information, the Saskatchewan Health Authority does not make
any representation or warranty, express, implied or statutory, as to the accuracy, reliability, completeness, applicability o r
fitness for a particular purpose of such information. This material is not a substitute for the advice of a qualified health
professional. The Saskatchewan Health Authority expressly disclaims all liability for the use of these materials, and for an y
claims, actions, demands or suits arising from such use.
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