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ABSTRACT

Weexplore the various ethical challenges that arise
during the practical implementation of an emergency re-
source allocation protocol. We argue that to implement
an allocation plan in a crisis, a hospital system must
complete five tasks: (1) formulate a set of general princi-
ples for allocation, (2) apply those principles to the dis-
ease at hand to create a concrete protocol, (3) collect
the data required to apply the protocol, (4) construct a
system to implement triage decisions with those data,
and (5) create a system formanaging the consequences
of implementing the protocol, including the effects on
those who must carry out the plan, the medical staff,
and the general public. Here we illustrate the complexi-

ties of each task and provide tentative solutions, by
describing the experiences of the Coronavirus Ethics
Response Group, an interdisciplinary team formed to
address the ethical issues in pandemic resource plan-
ning at the University of Rochester Medical Center. While
the plan was never put into operation, the process of pre-
paring for emergency implementation exposed ethical
issues that require attention.

In the very early days of the COVID-19 pan-
demic, as rumors surfacedof informal andchaotic
rationing of mechanical ventilators in Northern
Italy and New York City,1 much attention was
paid to creating criteria for the ethical and orderly
allocationof ventilators.2 Little attention,however,
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was paid to the many ethical and practical chal-
lenges that would be faced by any medical center
that tried to implement such protocols. Yet alloca-
tion plans are ethically worthless if they cannot be
implemented effectively.

In this article, we explore the various ethical
challenges that arise during the practical imple-
mentation of an emergency resource allocation
protocol. We argue that to implement an alloca-
tion plan in a crisis, a hospital systemmust com-
plete five tasks: (1) formulate a set of general
principles for allocation, (2) apply those princi-
ples to the disease at hand to create a concrete
protocol, (3) collect the data required to apply the
protocol, (4)constructasystemtoimplement triage
decisionswiththosedata,and(5)createasystemfor
managing the consequences of implementing the
protocol, including the effects on those who must
carryout theplan, themedicalstaff,andthegeneral
public. Here we illustrate the complexities of each
task and provide tentative solutions by describing
the experiences of the Coronavirus Ethics Re-
sponse Group (CERG), an interdisciplinary team
formed to address the ethical issues in pandemic
resource planning at the University of Rochester
Medical Center (URMC). While the plan was
never put into operation, the process of preparing
for emergency implementation exposed ethical
issues that require attention.

Each of these tasks requires ethical, not just
practical, judgment. In particular, the implemen-
tation of a scarce resource allocation protocol
raises two significant moral challenges. First, no
implementation decision is value-free. Even de-
tailed pre-pandemic triage plans contain lacuna
in their ethical framework, and resolving these
oversights requiresmoral judgment. Because such
judgments are not value-free, they lack broader
legitimacy without mechanisms for community
review and input.3 Thus, implementation re-
quires consultation with the community before
any of the five tasks can be completed.

Second, implementation involves significant
uncertainty. Faithfully translating pre-pandemic
ethical frameworks into clinical (andnonclinical)
criteria requires detailed knowledge of disease
dynamics, the structure of the surges of cases that
are likely to occur, and the effectiveness of inter-
ventions, all of which are deeply uncertain in the
context of a novel disease. Navigating this uncer-
tainty is notmorally neutral. Decidingwhich pos-
sibilities to take seriously is not simply amatter of
deciding which are more likely; it also includes
an assessment of the impact that those possibili-

ties will have on the community as a whole and
on particular communities. Weighing these pos-
sibilities requires moral judgment.

1. COMMUNITY REPRESENTATION

The inclusion of the community in both the
formulation and the implementation of a ventila-
tor protocol is morally crucial. Institutional legit-
imacy depends on the trust that the community
places in it, which depends in part on whether
the community feels that the institution is acting
in its interest.4 Simply imposing a plan on a pa-
tient population disrespects people by treating
themasmere subjects of actions from themedical
center and not as agents who ought to have some
input into their care. This consultation is espe-
cially important when the system may need to
make policies that will override individual pref-
erences. Since theprinciples of allocationwill ap-
ply to the community, the community has a right
to be involved in the process that creates them.

Ensuring representation of communitymem-
bers in the process also serves a basic moral goal
of equity and inclusion. Hospital ethics commit-
tees are usually made up mostly of hospital pro-
fessionals, usually physicians and nurses. Per-
sons of color and persons living in poverty, who
may well be disproportionately affected by pan-
demic disease, are typically underrepresented
in such groups. Providing a mechanism to in-
clude the values and perspectives of these groups
helps to ensure that the range of moral consider-
ations included will not be too narrow and that
the protocol will not reinforce systemic bias and
exclusion.

In addition to addressing the moral impera-
tive of inclusion, ensuring community represen-
tation serves several important instrumental goals.
Any protocol—even the most well-intentioned
plan—that is simply imposed on a patient popu-
lation could lead to resentments that would un-
dermine the ability of a medical system to op-
erate for the good of that community. For just this
reason, transparency is an important public health
value,5 and it is essential for creating trust. Many
underrepresented, underserved, and marginal-
ized communities lack trust in the medical sys-
tem owing to long-standing social and health
inequities, many of which were laid bare by the
COVID-19 pandemic itself. In Rochester in par-
ticular, the relationship between the Black com-
munity and the healthcare system—and the URMC
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in particular—is especially fraught.6 That deeper
mistrust cannot be solved in the midst of a pan-
demic, but trying to ameliorate that lack of trust
is essential.

While the 2015NewYork State (NYS) Venti-
lator Allocation Guidelines, which became the
basis of the CERG’swork, were createdwith con-
siderable community involvement,7 they as-
sumed that a shortage would be created by an in-
fluenza pandemic, not a novel coronavirus, so
the CERG knew that some modifications would
be required (see secs. 2 and 3 below).Wewanted
any such changes to represent the needs and
values of a diverse cohort of Rochester commu-
nity members. From its beginning, the CERG in-
cluded standing communitymembers of theURMC
Ethics Committee, and we collaborated with the
medical center’s Office of Equity and Inclusion
to establish a working group for community en-
gagement. Members of this working group in-
cluded hospital employees who regularly engage
community and health advocacy groups, as well
asmembers of underrepresented community and
health advocacy groups not directly employed
by the hospital. Because the committee had to
be created quickly, its membership was not con-
stituted systematically but relied on existing re-
lationships with community partners. While this
is not a perfect deliberative process and introduces
questions about the legitimacy of self-selecting
communitymembers, in theweeks before a surge
was expected the community partners’ existing
understanding of the hospital’s operations and
valueswas thought tobe important.Nevertheless,
their input into the discussions was significant
and important (see sec. 3). In addition, members
of the community were to be incorporated into
ventilator triage teams (see sec. 4) to ensure fair-
ness and transparency, requiring further famil-
iarity with the hospital. Decisions to withdraw
ventilator supportwould bemadenot bydetached
and unresponsive groups of doctors making
arbitrary judgments but by a diverse group of peo-
ple who would be applying—and would be seen
to be applying—a procedure as free from bias as
possible.

In addition, the legitimacy of a protocol re-
quires effective communication with the public
as a whole. If the ventilator allocation protocol
had been implemented, the public would need
to understand the plan to trust that it was being
fairly and competently implemented. Critically,
patients and families admitted to the hospital
would need to understand that the circumstances

would constrict the kinds of decisions that pa-
tients were allowed to make. In ordinary circum-
stances, patients have the autonomy to decide
which treatments they wish to receive, and they
are generally able to insist on receiving any treat-
ment that might be effective. Basic informed con-
sent requires that patients entering the hospital
understand the conditions under which they are
being admitted. In a crisis, mechanical ventila-
tors, which are ordinarily offered to anyone who
might benefit from them, would become analo-
gous to donor organs: they could be offered only
to the patients who can most benefit from them.
But the allocation protocol is evenmore exacting:
some patients would have their ventilators re-
allocated to others if they were not recovering fast
enough.Sucha reallocationwould almost certainly
result in that patient’s death. Hence, newly ad-
mitted patients and their families need to under-
stand that potentially life-saving treatment might
bewithdrawn if reallocation of a ventilator would
result in the most lives saved. Worse yet, saving
other patients may require those reallocations to
occur rapidly, and the resultant removal may re-
sult in a rapiddeath,without allowing the families
time with the patients before they die. Families
need to be aware of this possibility before their
loved ones are placed on ventilators.

Second, the community as a whole needs to
understand the conditions under which health-
care is provided. Emergency standards of care, in-
cluding a ventilator allocation protocol, are con-
troversial. Ensuring community input into the
deliberation and implementation process should
promote confidence in theprocess and in thefinal
protocol. Whether in fact such steps will gain the
confidence of the community is another matter,
but the moral obligation of the bodies determin-
ing policy is to be transparent and to include
voices from the community.

2. SELECTING GENERAL PRINCIPLES
FOR PANDEMIC TRIAGE

Besides engaging the community, the first
task of a community-informed allocation proto-
col is to determine the precise ethical principles
of allocation.Thoseprinciples have received con-
siderable attention in the literature;8 that atten-
tion is warranted since the rest of the tasks will
be guided by the principles a hospital system in-
tends to instantiate. Yet that discussion tends to
focus only on the initial allocation of ventilators
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and not on the more difficult task of deciding
when a ventilator needs to be reallocated.9 Given
time constraints experienced during the initial
weeks of a pandemic, rehashing the intricate ar-
guments for basic allocation principles is not fea-
sible. In Rochester, initial data projections for
worst-case scenarios suggested that the hospital
might need to implement emergency standards
of care in as soon as two weeks, so the CERG de-
cided simply to accept the 2015 NYS Task Force
on Life and Laws Ventilator Allocation Guide-
lines.10 Among themost developed and systematic
ventilator allocation guidelines nationally, the 2015
NYS guidelines were widely praised, and as an
entity in NYS, any requirements from the State
Department of Health would likely follow them.

The NYS guidelines rest on one simple prin-
ciple: saving as many lives as possible—where
the measure of a saved life is whether the patient
survives to hospital discharge (rather than, say,
survival after one year or after five years). Con-
trary to other prominent protocols, post-discharge
life-expectancy considerations that might disfa-
vor the elderly, people with disabilities, or those
with chronic diseases are excluded.11 The only
consideration is how likely it is that a patient will
recover with ventilator support and survive to
leave the hospital. Adult patients, pediatric pa-
tients, and neonatal patients are assessed in dif-
ferent ways, but all patients with similar chances
of survival should be treated similarly. Among
the patients with roughly equal chances of sur-
vival, determinations of who should either re-
ceive a ventilator or bewithdrawn from a ventila-
tor should be decided by a lottery. However, the
guidelines do allow that within the groups that
have a similar chance of survival, pediatric and
neonatal patents can be favored in the lottery.12

The logic behind this preference is that the very
young have not had a fair chance to live a life.
Other things being equal, then, they should be
given the chance to do so.13 The guidelines did
not, however, give any preference to anyone else,
including pregnant patients.14

3. IMPLEMENTING THE PRINCIPLES
FOR COVID-19

Once moral goals are established, hospital
systems must select a plan to operationalize
them in the context of the specific mass casualty
and resource scenario. Simple moral maxims,
even “save the most lives,” are not readily in-

terpretable into criteria for prioritization of dif-
ferent patients, and there is considerable inde-
terminacy in how to realize such goals in the
context of a clinically novel, rapidly emerging
pandemic disease. As we discovered, even with
the detailed implementation plan provided in
the 2015 NYS guidelines, there were a number
of lacuna and uncertainties that required value
judgments to resolve.

Tominimize the role that implicit biases can
play, the guidelines required that measures of
disease severity should be based on laboratory
and clinical indicators that do not require exten-
sive clinical interpretation. For that reason, the
guidelines measure severity of illness for adults
using the Sequential Organ Failure Assessment
(SOFA), which scores each of six organ systems,
mostly using lab values, on a scale of 0–4, where
a 4 indicates significant organ failure. Lower
scores, then, indicate a patient who is relatively
less ill. For pandemic flu, patients with SOFA
scores ≤ 7would have the highest priority (coded
Red). If ventilators remained, patients with SOFA
scores 8–11 would receive them (coded Yellow),
and only then would ventilators be assigned to pa-
tients with SOFA scores 12 or higher (coded Blue).
Within each category, patients were considered to
have similar chances of survival, sopatientswithin
acategorywouldbeallocatedaventilatorby lottery
if there were insufficient machines for all the eligi-
ble patients.

Once allocated, patients would be given a
“sufficient trial on the ventilator to determine
whether the patient was benefiting from the treat-
ment.”15 But theymust be reassessed on a regular
basis. Since patients who do not improve can tie
up one ventilator for weeks, they may prevent
several other patients who might recover quickly
from using that same ventilator. In the unmodi-
fied NYS plan, patients are reassessed after
48 hours, again at 120 hours, and then every
48 hours thereafter. Crucially, if patients did not
improve significantly (i.e., if they have less than a
three-point improvement in their SOFA score),
their priority status would be downgraded, and
if unventilated patients have a higher priority,
then they would lose their ventilator. While this
protocol was extremely detailed relative to the
other pre-pandemic plans available, during im-
plementation we identified three problems that
required value judgments to resolve.

First, COVID-19 is not influenza, and the par-
ticular clinical guidelines in the New York influ-
enza plan were never meant to apply to other
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diseases. With any novel disease, however, such
a task will be based, at best, on limited data and
educated guesswork.16 The first major task, then,
was to adapt the guidelines to the clinical pro-
gression of COVID-19 by adjusting clinical thresh-
olds and reassessment windows to realize the
goal of saving the most lives. In our experience,
initial data quickly showed that if the hospital
experienced a surge of COVID-19 patients who
needed ventilators, then the unmodified NYS
protocol would result in very few survivors. At
intubation, almost all of the COVID-19 patients
were coded Red, the highest priority. But at
48 hours, almost all of themhaddeteriorated, so they
would have shifted to Yellow or Blue andwould
have been replaced on ventilatorswith incoming
patientswhohad a higher Red coding. The result
wouldhavebeenventilator “churning,”where al-
most nopatientswouldbe allowed sufficient time
on a ventilator to survive. Thus, for COVID-19,
the unmodified guidelines requirement that pa-
tients maintain ventilator support only if they
quickly improve, included as away to steward re-
sources to maximize the number of lives saved,
would counterproductively result in highmortal-
ity and few eventual survivors.

The reason is simple. For influenza patients
requiring mechanical ventilation, the expecta-
tion is that the disease is nearly at its worst when
a patient requires respiratory support, and a rel-
atively short trial of intubation will either result
in improvement or prove futile. For COVID-19,
however, patients often need ventilatory sup-
port in earlier phases of respiratory failure, and
they will continue to get worse for days or weeks
before any improvements are seen.

To save themost lives, then, the ventilator al-
location protocol had to be adjusted. In the early
days of the pandemic, however, there were few
clinical data, so the adjustments could not be
guided by observational studies or sophisticated
modeling (some of which have subsequently
been performed17). Data specialists at the URMC
had already created a system that automatically
collated lab records to calculate SOFA scores—a
process that became easier later as those special-
ists created a novel system to collect the SOFA
scores on every ventilated patient in the hospital
(see sec. 4). The CERG used the available SOFA
data to crudely test different time frames for
reevaluations and develop an alternative proto-
col.We looked at delaying the first evaluation un-
til 72 hours and at a system inwhich no improve-
ment was expected at 72 hours, so that patients

were scored in exactly the same way at 72 hours
as at intubation. But such a protocol, like the orig-
inal one, would have removed ventilators from
almost all patients before they had a reasonable
chance to recover. We also looked at setting the
initial reevaluation at 5 days, but even with that
much time, expecting improvements compared
to the assessments at intubation would have re-
moved ventilators. However, the preliminary data
suggested that if we did not expect patients to im-
prove between intubation and day 5, we could
simply evaluate them at day 5 using the same cri-
teria as those used at intubation. By doing so,most
of the patients who ultimately survivedwould not
have their ventilators removed prematurely. After
five days, patients would be reassessed every two
days, but since COVID-19 patients often recovered
slowly, they only had to show modest improve-
ments (one point of SOFA score) to avoid being
downgraded.

The new protocol is clearly better for COVID-
19 patients than the old one, but how well it
would have worked to save lives is harder to
say. Evenwith a year’sworth of data now,we still
cannot tell how well the protocol would have
worked in a real crisis. In truth, this problem is
endemic. Every disease must be assessed for its
particular characteristics, and any ventilator allo-
cation planwill have to be adjusted to those char-
acteristics. For any novel disease, like COVID-19,
those assessments will have to be done on the fly
in circumstances of uncertainty. Ethically, then,
we must adapt protocol to fit the situation in
whichwe find ourselves, but wemust accept that
any goals that we create in an allocation planwill
be imperfectlymet.We are thenmorally required
to make what adjustments we can to the best of
our abilities. The need for a constant reevaluation
of the protocols is essential. One implication is
that we are also morally required to collect the
data necessary to make those adjustments and to
improve the processes used (see sec. 4).

Second, the application of the NYS protocol
needed modification because its application to
nonadults was less well defined and required a
number of clinical and value judgments. SOFA
scores are valid only for adults, and theNYSTask
Force did not find any of the then-existing pedi-
atric scoring systems adequate. Instead, it merely
recommended the use of “a structured decision-
making process that carefully considered only
specific clinical factors” that would rely on both
objective lab results and physician judgment.18

For neonatal patients, assessments would rely
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even more on physician judgments to determine
the likelihood for survival.19 In both cases, a sim-
ilar timeline for assessments was recommended,
though what would count as “significant im-
provement” was to be determined by whatever
criteria individual programs adopted.

Thus, while adult SOFA scores were already
calculated in themedical records system, any pe-
diatric or neonatal scoring system would have to
be created ex nihilo. The CERG therefore desig-
nated a team to construct a set of criteria to assign
both neonatal and pediatric patients to priority
bands in ways that reflected the general princi-
ples of the NYS guidelines and that, we hoped,
could be automated. Perfecting the scoring sys-
tem, as well as the allocation protocols to go with
them, was seen as less urgent since children in-
fected with COVID-19 were much less likely at
that time to experience severe illness. Neverthe-
less, in the interests of fairness to all patients, they
needed to be included in the allocation system. If
all lives are equally valuable, then the lives of
children are not more valuable than adults, and
they should be subjected to the same jeopardy.

Given the limitations of data about neonatal
and pediatric survival and the limitation of data
collection, themeasures the pediatric teamdevel-
oped were less exact than SOFA scores, and they
were not fine-grained enough to make measuring
“improvements” from one assessment to the next
possible. Neonatal and pediatric patients, then,
were simply placed in a priority group based on
their current state of health at each assessment
point. This system had the effect of giving some
priority to children, since it did not require their
condition to improve over time. However, they
were given no other preferences. Children in low-
er-priority groups would be randomized to be re-
moved from ventilators in the same ways that
adults would be, but they were less likely to be
placed in lower-priority groups.

Third, the decision to favor children in this
way led to a potential quirk. The NYS guidelines
gave no preferences to pregnant patients, so in
principle a pregnant patient with a viable fetus
could be subject to having their ventilator re-
allocated if they were not making sufficient im-
provements. Doing so would also terminate a
viable fetus, which would be a double tragedy.
Offering an emergency caesarean section would
allow the child to survive, but doing so early
would mean the birth of a child who would her-
self require a ventilator to survive. If children
have some priority, then the child would receive

the ventilator over another adult patient, and
nothingwouldbe gained bywithdrawing the ven-
tilator from themother. For that reason, the CERG
decided to give priority to pregnant patients who
were between 24 and 28 weeks of pregnancy. Be-
fore 24 weeks, fetuses have a less than 50 percent
chance of survival, even with a ventilator, and af-
ter 28 weeks they are likely to survive without it.
This compromise best balanced the deep desires
that families have to have children with the unre-
lenting demands that a ventilator allocation plan
imposes on everyone. In essence, this decision al-
lows two patients to survive with one ventilator.

The final modification of the NYS guidelines
on which the CERG deliberated was whether to
incorporate social justice considerations into
the allocation protocol. TheNYS guidelineswere
silent on the use of equity considerations as a tie-
breaker, and theCERGhad todecidewhether that
silence meant that those considerations ought to
be excluded, or whether they could be used as
tiebreakers if warranted by local conditions. In-
deed, other implementation plans have specified
social justice tiebreaker criteria for patientswithin
a priority band.20 Indeed, the most significant
flaw in the principles behind the NYS guide-
lines—a flaw that has becomemore evident from
simulation studies conducted in the two years
since the beginning of the pandemic—is that
they may perpetuate structural inequalities in
health that already exist. Peoplewith disabilities
and the chronically ill are likely to havemore se-
vere, more complicated illness when they are ad-
mitted into the hospital and so are less likely to
survive when they require respiratory support.
In addition, people who are poor or underserved
aredisproportionatelymore likely tohave chronic
health issues, and they are more likely to distrust
the medical system. For that reason, they, too, are
likely to be sicker when they arrive at the hospital
and therefore less likely to survive at the point at
which they require ventilation. As a result, these
groups will not only have higher rates of death
but also be disproportionately denied respiratory
support by an algorithm that focuses exclusively
on probability of survival. Of course, for that very
reason, they are also less likely to survive even if
theydo receive ventilation. The goal of saving the
most lives (even excluding considerations of life
expectancy) thus appears to be in tensionwith ef-
forts to rectify health injustices.

But to make matters worse, we now know
from studies of COVID-19 patients that SOFA
scores systematically underestimate the rates of
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survival of Black patients: Black patients have
the same rates of survival as white patients who
score two points lower on the SOFA scale.21 For
Black patients, then, the goal of saving the most
lives is undermined by the prominent use of SOFA
scores in protocols like the one in New York.

These problems have become more evident,
of course, as the pandemic has progressed. But
the CERG was worried enough about them at the
time to consider using somemeasure of disadvan-
tage to modify the allocation protocol, as pro-
posed by Douglas White and Bernard Lo.22 Like
White and Lo, the CERG considered using the
Area Deprivation Index (ADI),23 which measures
the relative deprivation of people living in partic-
ular census tracts, in the allocation protocol.

At the time, we rejected the use of the ADI
to alter color categories for six reasons. First, do-
ing so, we thought, would take us outside the
parameters of the NYS guidelines and hence
outside the CERG’s charge. Second, and more
importantly, using ADI scores to modify SOFA
scores, we thought at the time, would lead tomore
deaths since patients with less chance of sur-
vival would be favored. Using it as a tiebreaker,
on the other hand, would not violate the spirit
of the guidelines, but it was also unlikely to alter
the disproportionate effects of the protocol. Third,
using the ADI would have presented some prac-
tical problems that would have been difficult to
overcome in the short amount of time we had
to complete thework. Incorporating the informa-
tion would be a significant programming task,
and doing so would therefore require a consider-
able expenditure of resources. Fourth, the Com-
munity Engagement subcommittee was especially
worried that including ADI in the information
conveyed to the triage teams could create oppor-
tunities for implicit bias since the teams could
easily become aware of much about a patient by
knowing their ADI. Fifth, the ADI was developed
to be used in community-level interventions, not
for individual allocations or predictions,24 and so
it did not seem to be an appropriate tool. Finally,
the committee felt that while the problems of
structural health inequities are significant and
important, an allocation protocol did not seem
like the best place to address them. The Commu-
nity Engagement subcommittee suggested in-
stead that a better use of resources would be to
create outreach programs into underserved com-
munities to help them seek healthcare earlier, be-
fore symptoms became too severe. Suchmeasures
do not address the larger injustices in healthcare,

of course, but they did attempt to acknowledge
theproblemandameliorate the scale of thepoten-
tial disparate impact.

4. DATA COLLECTION

The ability to assemble the data required by
the protocols is essential. Without accurate and
timely data withwhich to implement the prioriti-
zation, the best ethical principles are rendered
moot. An important task in operationalizing the
NYS guidelines was to automate the collection
of SOFA scores on every ventilated patient.

Although ease of data collection may not be as
important as explicitly ethical reasonswhen select-
ingprinciples for allocation, it doeshave significant
ethical implications. First, a system that is easier to
implement makes the automation just described
possible. To implement the NYS guidelines re-
quires a lot of data, but they are comparatively easy
to assemble. Assessing other measures, like long-
term survival,25 would require doctors to make
long-term prognoses that would require consider-
able clinical judgment,which,with anoveldisease,
would be little more than guesswork. Automation
reduces (though it certainly does not eliminate) er-
rors in data entry, and it significantly reduces the
opportunities for implicit biases to play a role in
the assignment of priority categories. Our col-
leaguesatother institutionswere forced tocalculate
SOFA scores by hand, which required hours of
work from experienced clinicians to collect the
requisite lab values for each patient who was on
a ventilator or who might need a ventilator.

Such a process is understandably fraught
with the possibility of error, and since it required
each chart to be opened and examined, it created
the possibility that biases—often unintended
and unrecognized—could skew the scoring. Sec-
ond, since calculating scores requires consider-
able time from people with considerable medical
sophistication, an automated system freed those
healthcare workers to perform other tasks, which
might be crucial in a crisis, when somany provid-
ers areoverworked.Third,automationhelpsmakethe
triage process (see sec. 5) less personal and, we hope,
less traumatic since the members of the triage teams
wouldnotbe facedwithdetailedpatient charts.While
decisions to reallocate ventilators would inevitably
createmoral distress (see sec. 6), a more automated
process would, we hope, make it more bearable.

To achieve this goal, the CERGwas fortunate
that the medical record system at the URMC was
already programmed to produce SOFA scores.
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The URMC administration then granted the CERG
access to data specialists in the Clinical and
Translational Medicine Institute, who, working
with specialists in the hospital data, created in-
novative and creative software applications that
collected the SOFA scores for the use of the tri-
age teams. In addition, they created a system that
generated a list every 20minutes for unventilated
patients, randomized within each priority cate-
gory, to determine who would get an available
ventilator if more than one patient needed one
and another list every 12 hours for ventilated in-
patients, randomizedwithin each priority group,
that would be used to determine who would have
their ventilators removed if there were not enough
ventilators for higher-priority patients. The pro-
gramming task was enormous, and it required
considerable university resources, resources that
seem well spent given the ethical benefits of the
program. Building a similar data transfer for the
neonatal and pediatric patients would have re-
quired an even greater effort, but the danger of a
surge had passed by the time the neonatal and
pediatric protocol was ready for programming,
and so that programming work was never done.

To minimize biases, the data transmitted
were stripped of patient identifiers except for
medical record number and, as a check, birthday
month and day (but not year). It also included
data about the patient’s bed location and an identi-
fier for the ventilator the patient was using. To
our knowledge, such programming work was
not done in othermedical centers, crucial though
it would have been to implementing the protocol
in the event that crisis standards of care had been
implemented. Indeed, without such a system, al-
location decisions would be ungainly and there-
fore untimely. Patientswhowouldotherwise live
could die waiting for decisions.

Finally, the collection of these data helps fa-
cilitate concurrent and future improvements to
the triage allocation protocol. The CERG created
a quality improvement team, kept strictly sepa-
rate from the triage teams, which would have
monitored the allocation outcomes of triage deci-
sions. That teamwas tasked with overseeing how
well the process wasworking, troubleshooting is-
sues as they arise, and determining whether the
triage decisions were in fact impacting certain
communities more than others. The data that
the CERG continued to collect through the subse-
quent waves of COVID-19 hospitalizations may
also provide the means to construct better proto-
cols in the future.

5. OPERATIONALIZING TRIAGE
DECISION-MAKING

Like data collection, the ability to imple-
ment an allocation protocol depends on having
a system in place in which triage decisions are
made and transmitted to emergency depart-
ments and intensive care units (ICUs) to be car-
ried out. Hospitals must create procedures that
detail the exact process by which decisions will
be made and, if possible, test those procedures.
Trying to create them during a crisis would lead
to confusion and chaos. Without such a system,
time and lives will be lost making decisions. In
this case, the details of the plan are less impor-
tant from an ethical point of view than the exis-
tence of the plan itself.

Ethically, the system must be set up so that
the teams can operate independently, without
pressure from outsiders, including pressure
from patient families, doctors, or administrators.
Providing anonymizedmedical information helps
avoid that pressure, as it also prevents the teams
from manifesting any biases they may have. In
addition, the process itself plays a key ethical
role. In a period of shortage, chaos is likely, so
a plan that is clear to everyone will mitigate the
inevitable disruptions and ease some of the
stress.26 In addition, in a crisis, individual doc-
tors may feel pressured to make decisions on
the fly, without institutional support, and deci-
sions would then be made haphazardly, without
standards of fairness and without the clear or
consistent application of any ethical principles.
Besides the poor decisions that are likely in such
a situation, it also places all of the moral burden
on overworked and stressed physicians. The ex-
istence of the protocol and of the triage teams to
implement it is, then, a crucial element in creat-
ing a fair system of allocation.

TheCERGset up triage teams of sixmembers,
who would work in shifts to apply the allocation
protocol. The teams were made up of volunteers
from throughout the medical center who were
not directly involved in emergency or ICU care
and members of the community, so they would
have no obvious conflicts of interest. Members
of the community were given the training neces-
sary to handle protected health data. Teams were
trained in the use of the protocol, and trials
were conducted of the system that would be
used. The teams were big enough to allow every
patient decision about priority categories to be
double-checked by other team members. The

Volume 34, Number 1 The Journal of Clinical Ethics 65



team would assign color codes to patients, and
once assigned, the patientswould be randomized
by the computer to indicate the order in which
ventilators would be reassigned from currently
ventilated patients and moved to new patients
with higher-priority scores. Then, those deci-
sions, too, could be verified by team members. At
the URMC, a center was set up to house the tri-
age teams, and dry runs of the procedures were
conducted so that the team members would be
thoroughly familiar with their jobs and how the
process would work. More training and simula-
tions would have been done had the surge not
subsided.

A process for communicating between the
triage teams and both the emergency department
and the ICUs was established and tested so that
the teamswould knowwhen a ventilator became
available to assign to a new patient and when a
ventilator was needed by a new patient. In the
latter case, the team would inform the treating
team to initiate the withdrawal of the ventilator
and begin comfort measures for that patient and
to get the ventilator to the new patient as quickly
as feasible. Minutes could make a difference in
the life of an incoming patient. As noted earlier,
families must be prepared that their loved ones
mayhave their ventilators removedwithvirtually
no notice.

A key element, then, are the liaison officers
who would match medical record numbers and
ventilator identifiers to patients and order the
transfers. Only those officers, working separately
from the triage teams, would have access to con-
crete patient information, and they would have
no authority to alter the decision of the triage
teams.

6. MORAL DISTRESS

The decision to withdraw ventilator support
from a patient ismorally fraught.When it is with-
drawn, the patient would be expected to die. One
of the effects of the early chaotic days of the pan-
demic is that healthcare workers were forced to
make such decisionswithout any guidancewhat-
soever, and they were thereby forced to bear the
whole burden of those choices. Being able to im-
plement a reasonable plan doesmuch, then, to re-
lieve moral distress. Yet it does not eliminate it.
To be morally sound, then, any allocation plan
must consider and ameliorate the harms that are
the result of its application. Obviously, the pa-

tients who lose their ventilators are the most af-
fected by the plan.Although they cannot be saved
without creating a greater loss of life, they can be
given the best comfort care possible consistent
with their wishes for end-of-life care. And their
families can be provided with grief counseling
and other services. Hospitals typically have
teams of providers who attempt to fill these
needs—though in a pandemic crisis, those teams
will be stretched thin, so medical centers should
plan ways to supplement their staffs.

Allocation decisions will also affect the pro-
viders. Healthcareworkerswill have towithdraw
ventilators from patients whom they thought
might recover and then watch them die. Such
an experience is bound to be heart-wrenching,
and it might be traumatic,27 and the trauma can
be compounded when it has to be repeated.28

The natural responses to being given this task
are sadness, depression, anger, and frustration.
Even acting as amember of the triage teams, as in-
struments of the decisions that would lead to
deaths, could be traumatic. Indeed, even the the-
oretical possibility of such decisions disturbed
some members of the CERG enough that they
withdrew their participation, and for a similar
reason, others did not choose to join any of the tri-
age teams.

All institutions have a moral obligation to
protect the well-being of their employees who
suffer doing their jobs, and crisis situations create
special challenges. Crucially, the most effective
way to discharge this duty may be to prevent
the circumstances that create moral injury in
the first place. Removing the burden of triage
decision-making from frontline clinical workers
and replacing it with an anonymized system of
dedicated triage panels may help alleviate (or at
least share) the burden ofmoral decision-making.
Even so, some distress is inevitable, and provid-
ers who suffer distress must be offered organized
debriefing to help them process the complex
emotions they experience. The CERG identified
a team with experience in addressing moral dis-
tress to work with frontline workers to organize
these efforts.

7. CONCLUSION

Fortunately, none of the procedures the
CERG developed had to be implemented. Yet
theCOVID-19pandemicput a spotlight to the eth-
ical issues that arise in the allocation of scarce
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resources like ventilators and the need to create
ethically sensitive protocols for such allocations.
But little attention has been paid to the numerous
ethical issues that arisewhen a system tries to im-
plement such a protocol. Our experiences at the
URMCdemonstrate that these implementation is-
sues are not trivial, and they require considerable
resources. Faced with a novel disease, consider-
able effort was required to translate principles
into concrete plans. But more importantly, an ef-
fective allocation plan requires sophisticated com-
puter programming so that the plan can be imple-
mented smoothly and as accurately as possible.
And resources must be available to deal with the
emotional aftermathof thedecisions that aremade.

An ethical implementation thus requires
medical centers to devote resources to this task,
and some of those resources should be invested
well before the need for resource triage becomes
apparent. While future pandemics will have
their unique features, many elements of the im-
plementation plans can be created ahead of time.
Many of these efforts can—and should—bemade
long before the next pandemic hits. Investing in
translational science and creating a computer en-
vironment that can be used by triage teams is
work that can be done even before the exact pa-
rameters of an allocation are known. But centers
also need to plan enough that they have teams
available to perform all of these tasks should the
need arise. Importantly, medical centers also
need to work with their communities to begin to
address the inequalities in access to healthcare
and in health itself that led to the differences in
effects of COVID-19 on different socioeconomic
and racial groups.29

Of course,medical centers also need to create
plans that will try to avoid the need for allocation
protocols in the first place. Some resources
should be spent to ensure that hospitals have ad-
equate ventilators and personal protective equip-
ment. Even more importantly, we as a society
should be devoting resources to the public health
infrastructure to control epidemics, both here and
abroad, long before they pose the kind of threat
that COVID-19 has posed. But that argument is
for a different article.
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