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Existing Crisis Standards of Care Triage
Protocols May Not Significantly Differentiate
Between Patients With Coronavirus Disease

2019 Who Require Intensive Care

OBIJECTIVES: To determine how several existing crisis standards of care
triage protocols would have distinguished between patients with corona-
virus disease 2019 requiring intensive care.

DESIGN: Retrospective cohort study.
SETTING: Single urban academic medical center.

PATIENTS: One-hundred twenty patients with coronavirus disease 2019
who required intensive care and mechanical ventilation.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: The characteristics of each
patient at the time of ICU triage were used to determine how patients
would have been prioritized using four crisis standards of care protocols.
The vast majority of patients in the cohort would have been in the high-
est priority group using a triage protocol focusing on Sequential Organ
Failure Assessment alone. Prioritization based on Sequential Organ Failure
Assessment and 1-year life expectancy would have resulted in only slightly
more differentiation between patients. Prioritization based on Sequential
Organ Failure Assessment and 5-year life expectancy would have added
significant additional differentiation depending on how priority groups were
defined.

CONCLUSIONS: There is considerable controversy regarding the use of
criteria other than prognosis for short-term survival in initial allocation of
critical care resources under crisis standards of care triage protocols. To
the extent that initial triage protocols would not create sufficient differentia-
tion between patients, effectively resulting in a first-come, first-served initial
allocation of resources, it is important to focus on how resources would be
reallocated in the event of ongoing scarcity.

KEY WORDS: crisis standards of care; disaster; ethics; intensive care
unit triage

BACKGROUND

Crisis standards of care (CSC) protocols provide guidance to hospitals for al-
location of critical care resources such as ventilators during a disaster or public
health emergency such as the coronavirus disease 2019 (COVID-19) pandemic.
Existing protocols provide frameworks for the initial allocation of critical care
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resources and contemplate reevaluation of patients
once they are receiving critical care with reallocation of
resources where appropriate. The frameworks vary in
their interpretation of maximizing overall benefit, with
some focusing solely on saving the most lives by priori-
tizing those considered to have the highest likelihood
of surviving the acute illness (1) and others including
consideration of other factors, including near-term life
expectancy or duration of benefit if a person survives
the acute illness (2-4). All aim at some level to avoid
allocation of scarce resources on an entirely first-come,
first-served basis and to limit ad hoc decision-making
in emergencies. It remains unclear, however, to what
extent existing CSC protocols would meaningfully dif-
ferentiate between patients if they were applied under
conditions of scarcity. We evaluated how a cohort of
patients admitted to ICUs during the COVID-19 pan-
demic would have been prioritized under four existing
or previously proposed CSC protocols.

METHODS

The study was a retrospective cohort study involv-
ing 120 patients who were admitted to an ICU with
COVID-19 and required mechanical ventilation be-
tween March 20, 2020, and May 4, 2020 at a large aca-
demic medical center. The cohort included the first 50
patients admitted to an ICU during this time period
with a primary diagnosis of COVID-19 who required
mechanical ventilation and were known to have died
during the hospitalization, and 70 randomly selected
patients admitted to an ICU during this time period
with a primary diagnosis of COVID-19 who required
mechanical ventilation and were either known to have
been discharged alive or who were still in the hospital
at the time of cohort selection. Of those 70, 15 patients
died in the hospital after the cohort was selected, for a
total of 65 of the 120 patients (54.2%). The age of the
patients ranged from 27 to 89 years with a mean age of
64.1 years.

Critical care physicians retroactively calculated the
Sequential Organ Failure Assessment (SOFA) score of
each patient at the time the patient was triaged to the
ICU and abstracted the medical record available at the
time of ICU triage into a written synopsis for each pa-
tient. Four physicians provided prognostic estimates
for each patient, indicating which of the following
they thought was “most” likely based on the patient’s
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underlying medical condition, “assuming the patient
were to survive this episode of critical illness”™: 1) sur-
vival less than 1 year, 2) survival less than 5 years, 3)
survival greater than 5 years. They were asked to rate
their degree of confidence in the prognostic assess-
ment on a Likert scale from 1 to 5 (with 1 being not
very confident and 5 being completely confident).

Using the SOFA scores and the prognostic assess-
ments, we calculated how patients would have been
prioritized using four triage scoring systems: 1) New
York, which uses SOFA score alone to divide patients
into three priority groups—highest priority (SOFA
score< 7), intermediate priority (SOFA score 8-11),
and no ventilator (SOFA score > 11) (1); 2) Maryland,
which uses SOFA score plus expected survival less
than 1 year to assign priority scores from 1 to 7, with
higher priority scores associated with lower priority
for resources (2); 3) Pennsylvania, which uses SOFA
score, expected survival less than 1 year and expected
survival less than 5 years to assign priority scores from
1 to 8 with higher priority scores associated with lower
priority for resources and then places patients into pri-
ority groups (priority score 1-3 = high priority; pri-
ority score 4-5 = intermediate priority; priority score
6-8 = low priority) (3); and 4) a prior version of the
Massachusetts CSC guidance, which was similar to the
Pennsylvania protocol but assigned high priority to
those with priority score 1-2, intermediate priority to
those with priority score 3-5, and low priority to those
with priority score 6-8 (4). The Massachusetts guid-
ance has since been revised to assign points only for
expected survival less than 1 year (5).

For purposes of this exercise, we assigned points for
likely less than 1-year survival to patients only where
there was complete consensus with a mean confidence
greater than or equal to 4 that the patient was likely to
live less than 1 year (n = 7; 5.8%). We assigned points
for less than 5-year survival to two groups of patients:
1) those for whom there was complete consensus that
the patient was likely to live less than 5 years with a
mean confidence greater than or equal to 4 (n = 4;
3.3%) and 2) those for whom physicians were divided
between the patient being likely to live less than 1 year
and the patient being likely to live less than 5 years,
provided that mean confidence was greater than or
equal to 4 for less than 5-year assessments (n = 21;
17.5%). CSC protocols do not routinely specify that
multiple physician opinions are required to designate
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a patient as having limited near-term life expectancy.
We assumed that triage physicians would act conserv-
atively in making such designations in a real-world
triage situation and, as such, only assigned points for
limited near-term life expectancy if there was complete
consensus with a high degree of confidence.

This project was undertaken as a quality improve-
ment initiative and as such was not formally super-
vised by the Institutional Review Board per its policies.

RESULTS

Figure 1 depicts the distribution of SOFA scores by
patient survival status. One-hundred four patients
(86.7%) had a SOFA score of 6 or less, including 51
patients who died (78.5%). Figure 2 depicts the dis-
tribution of priority categories or priority scores by
patient survival status using the New York (Fig. 2A),
Maryland (Fig. 2B), Pennsylvania (Fig. 2C), and
Massachusetts (Fig. 2D) protocols. Under the New
York protocol, 90.8% of all patients would have been
in the highest priority group, including 84.6% of the
patients who died. Under the Maryland protocol,
85% of patients would have received a priority score
of 1 (the highest possible score), including 76.9% of

patients who died. Under the Pennsylvania protocol,
85% of patients would have been in the high priority
group (including 75.4% of those who died); 14.2%
would have been in the intermediate priority group;
and 0.83% would have been in the low priority group.
Under the Massachusetts protocol, 66.7% of patients
would have been in the high priority group (including
47.7% of those who died); 32.5% would have been in
the intermediate priority group; and 0.83% would have
been in the low priority group.

DISCUSSION

Analyses of patient data from the COVID-19 pan-
demic has called into question the utility of existing
CSC protocols for fairly allocating scarce critical care
resources, in terms of both adequately differentiat-
ing between patients and assigning lowest priority to
those with the highest risk of mortality. Evidence has
emerged that SOFA at the time of ICU triage, which
is the most common rank tool in CSC protocols (6),
performs poorly in predicting COVID-19 mortality
(7). Furthermore, Wunsch et al (8) evaluated how two
triage protocols would have performed in a large co-
hort of patients with COVID-19 requiring mechanical
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Figure 1. Distribution of Sequential Organ Failure Assessment (SOFA) scores by survival category. This figure shows distribution of

SOFA scores among all patients in the cohort by survival status.
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Figure 2. Distribution of priority category or priority score by
survival status using New York (NY), Maryland (MD), Pennsylvania
(PA), and Massachusetts (MA) crisis standard of care guidelines.
A, Depicts the distribution of patient priority category by survival
status using the NY guidelines. B, Depicts the distribution of
patient priority score by survival status using the MD guidelines.
C, Depicts the distribution of patient priority category by survival
status using the PA guidelines. D, Depicts the distribution of

patient priority category by survival status using the MA guidelines.
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ventilation: the New York State protocol that focuses
on lives saved and a model protocol from White and
Lo (9) that takes into account both lives saved and life-
years saved using specific comorbid conditions as po-
tential indicators of limited life expectancy. They found
that use of criteria from those two protocols would
have identified one in between 10 and 25 admissions as
being in the lowest priority group for ventilator alloca-
tion, with little agreement between the two protocols. A
relatively large proportion of patients who would have
been in the lowest priority group under one or both
of the protocols (36% using New York State and 56%
using White and Lo [9]) survived to hospital discharge.

Our analysis of how four-state CSC protocols would
have performed in this cohort of 120 ICU patients with
COVID-19 raises further questions about whether
these protocols would accomplish their intended
objectives if implemented. It also incorporates anal-
ysis of the impact of subjective determinations of life
expectancy, which are relevant to several existing or
proposed CSC protocols. In this analysis, SOFA scores
at time of ICU admission did not appear to be reli-
ably associated with short-term survival, consistent
with analysis of other cohorts of critically ill patients
with COVID-19 (7). 76.8% of all patients and 66.2%
of patients who would die during the hospitalization
had SOFA scores below 6 at the time of ICU triage, and
SOFA scores alone would not have significantly differ-
entiated between patients under the CSC prioritization
schemes. Further, these data suggest that adding likely
1-year survival as a marker of duration of benefit may
result in little differentiation between patients beyond
that provided by SOFA scoring. In this cohort, there
were few cases (n = 7, 5.8%) in which complete con-
sensus could be reached on the likelihood of survival
less than 1 year. Adding likelihood of survival less than
5 years added more differentiation in priority scores
and priority groups in this cohort, particularly under
the Massachusetts protocol in which only patients with
priority score 1 or 2 were assigned high priority.

There remains significant disagreement about what
combination of ethical principles ought to govern allo-
cation of critical care resources in the event of scarcity.
There are legitimate concerns about bias and dispro-
portionate impact on those who have been historically
disadvantaged with the use of criteria that involve any
consideration of underlying life expectancy or dura-
tion of benefit (10). The premise of most existing CSC
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protocols, however, is that the default triage principle
of first-come, first-served allocation is not optimal.
These data suggest that, without some differentiating
factor beyond SOFA scoring and likelihood of 1-year
survival, the vast majority of critical care resources in
an emergency would be allocated at least initially on a
first-come, first-served basis.

In addition to concerns about unequal access to care
favoring the most privileged, in the event of strict scar-
city a largely first-come, first-served approach could
result in what many might perceive as perverse out-
comes, including patients at an extreme of age with
multiple underlying medical problems portending sig-
nificantly limited life expectancy receiving critical care
resources, leaving none for young patients with recov-
erable illness who presented later. Given that patients
typically present for intensive care sequentially as
opposed to simultaneously, so-called “tie breakers” in
CSC protocols (e.g., age) likely would have limited role
in reducing the frequency of such outcomes. If imple-
mentation of a triage system was to lead to frequent out-
comes that were perceived by those implementing the
system as perverse or unfair, ad hoc decision-making
and gaming the system could become common.

Given the ethical and logistical difficulties of apply-
ing triage protocols in emergency settings to distin-
guish between patients for initial receipt of critical
care resources, it may be that a largely first-come, first-
served approach to initial triage with an emphasis on
reevaluating patients quickly once in an ICU and real-
locating resources when patients are declining or oth-
erwise thought to have limited prospects for recovery
would be a reasonable approach. If that would in effect
be the upshot of many CSC protocols because of lack
of upfront differentiation between patients, then con-
certed attention should be paid to developing itera-
tive frameworks to predict survival in patients with
COVID-19 requiring intensive care. Given the diffi-
culty of withdrawing life-sustaining treatment without
assent of the patient or surrogate, such decisions would
ideally be as data driven as possible.

There are several limitations to our data. The sample
is relatively small. The patients were from a single med-
ical center and may not be representative of popula-
tions presenting for intensive care during COVID-19.
The small number of patients triaged to the ICU who
were thought by consensus to be most likely to sur-
vive less than 1 year may reflect affirmative efforts to
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incorporate palliative approaches to care for patients
in our hospital who fall into that category. In addition,
it is possible that triage physicians in actual triage situ-
ations would more liberally designate patients as hav-
ing near-term life expectancy less than 1 year or less
than 5 years than we did in this analysis, which would
lead to increased differentiation between patients
under those protocols allowing consideration of near-
term life expectancy. Finally, the selection of a cohort
that was enriched for death and had patients with both
known and unknown outcomes at the time of selection
may limit the generalizability of the findings.

CONCLUSIONS

Given ongoing concerns about the ability of hospital
systems to meet demands for critical care resources
during the COVID-19 pandemic, and the likelihood
of future events that will strain the capacity of hospi-
tals to provide certain medical resources, it is impor-
tant to critically evaluate the CSC protocols that are in
place and to understand how they would perform in
the event of true scarcity if implemented as written.
Our data suggest that protocols that include only con-
sideration of SOFA scores and/or 1-year survival when
determining priority for initial triage may not provide
significant differentiation between patients.

1 Division of Pulmonary and Critical Care Medicine,
Massachusetts General Hospital, Boston, MA.

2 Center for Quantitative Health, Massachusetts General
Hospital, Boston, MA.

3 Department of Pulmonary, Allergy, and Ciritical Care,
Hospital of University of Pennsylvania, Philadelphia, PA.
The authors have disclosed that they do not have any potential
conflicts of interest.
For information regarding this article, E-mail: erubin3@partners.
org

REFERENCES

1. New York State Department of Health: Ventilator Allocation
Guidelines. New York State Task Force on Life and the Law,
2015. Available at: https://www.health.ny.gov/regulations/
task_force/reports_publications/docs/ventilator_guidelines.
pdf. Accessed April 5, 2021

2. Daugherty-Biddison L, Gwon H, Regenberg A, et al
Maryland Framework for the Allocation of Scarce Life-
sustaining Medical Resources in a Catastrophic Public Health

www.ccejournal.org 5


mailto:erubin3@partners.org
mailto:erubin3@partners.org
https://www.health.ny.gov/regulations/task_force/reports_publications/docs/ventilator_guidelines.pdf
https://www.health.ny.gov/regulations/task_force/reports_publications/docs/ventilator_guidelines.pdf
https://www.health.ny.gov/regulations/task_force/reports_publications/docs/ventilator_guidelines.pdf

Rubin et al

Emergency. Available at: http://www.bioethics.net/wp-con-
tent/uploads/2020/03/Daugherty-Maryland-framework-
PH-emergency-2017pdf?x41592. Accessed April 5, 2021

. Pennsylvania Department of Public Health: Interim Pennsylvania
Crisis Standards of Care for Pandemic Guidelines. Available at:
https://www.health.pa.gov/topics/Documents/Diseases%20
and%20Conditions/COVID-19%20Interim%20Crisis%20
Standards%200f%20Care.pdf. Accessed April 5, 2021

. Commonwealth of Massachusetts, Executive Office of
Health and Human Services, Department of Public Health:
Massachusetts Crisis Standards of Care Planning Guidance for
the COVID-19 Pandemic, 2020. Available at: https://www.mass.
gov/info-details/covid-19-state-of-emergency#health-care-
delivery. Accessed April 5, 2021

. Commonwealth of Massachusetts, Executive Office of
Health and Human Services, Department of Public Health:
Massachusetts Crisis Standards of Care Planning Guidance
for the COVID-19 Pandemic, 2020. Available at: https://www.
mass.gov/info-details/covid-19-hospital-capacity-and-surge-

www.ccejournal.org

10.

responsefftcrisis-standards-of-care-planning-guidance-for-the-
covid-19-pandemic-. Accessed April 5, 2021

Piscitello GM, Kapania EM, Miller WD, et al: Variation in venti-
lator allocation guidelines by US state during the coronavirus
disease 2019 pandemic: A systematic review. JAMA Netw
Open 2020; 3:e2012606

Raschke RA, Agarwal S, Rangan P, et al: Discriminant accu-
racy of the SOFA score for determining the probable mortality
of patients with COVID-19 pneumonia requiring mechanical
ventilation. JAMA 2021 Feb 17: e211545. [online ahead of
print]

Wunsch H, Hill AD, Bosch N, et al: Comparison of 2 triage
scoring guidelines for allocation of mechanical ventilators.
JAMA Netw Open 2020; 3:e2029250

White DB, Lo B: A framework for rationing ventilators and crit-
ical care beds during the COVID-19 pandemic. JAMA 2020;
323:1773-1774

Cleveland Manchanda E, Couillard C, Sivashanker K: Inequity
in crisis standards of care. N Engl J Med 2020; 383:e16

April 2021 * Volume 3 * Number 4


http://www.bioethics.net/wp-content/uploads/2020/03/Daugherty-Maryland-framework-PH-emergency-2017.pdf?x41592
http://www.bioethics.net/wp-content/uploads/2020/03/Daugherty-Maryland-framework-PH-emergency-2017.pdf?x41592
http://www.bioethics.net/wp-content/uploads/2020/03/Daugherty-Maryland-framework-PH-emergency-2017.pdf?x41592
https://www.health.pa.gov/topics/Documents/Diseases%20and%20Conditions/COVID-19%20Interim%20Crisis%20Standards%20of%20Care.pdf
https://www.health.pa.gov/topics/Documents/Diseases%20and%20Conditions/COVID-19%20Interim%20Crisis%20Standards%20of%20Care.pdf
https://www.health.pa.gov/topics/Documents/Diseases%20and%20Conditions/COVID-19%20Interim%20Crisis%20Standards%20of%20Care.pdf
https://www.mass.gov/info-details/covid-19-state-of-emergency#health-care-delivery
https://www.mass.gov/info-details/covid-19-state-of-emergency#health-care-delivery
https://www.mass.gov/info-details/covid-19-state-of-emergency#health-care-delivery
https://www.mass.gov/info-details/covid-19-hospital-capacity-and-surge-response#crisis-standards-of-care-planning-guidance-for-the-covid-19-pandemic-
https://www.mass.gov/info-details/covid-19-hospital-capacity-and-surge-response#crisis-standards-of-care-planning-guidance-for-the-covid-19-pandemic-
https://www.mass.gov/info-details/covid-19-hospital-capacity-and-surge-response#crisis-standards-of-care-planning-guidance-for-the-covid-19-pandemic-
https://www.mass.gov/info-details/covid-19-hospital-capacity-and-surge-response#crisis-standards-of-care-planning-guidance-for-the-covid-19-pandemic-

