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Abstract

Allocation o @ esources in pandemics begs for ethical guidance. The issue of ventilator allocation in
pandemics has been reviewed by many medical ethicists, but as localities activate crisis standards of care and
health cdfe WoOrkereate infected from patient exposure, the decision to pursue cardiopulmonary resuscitation
must also beSﬁamined to better balance the increased risks to healthcare personnel with the very low
resuscitation rates of COVID-19 patients. A crisis standard of care that is equitable, transparent, and mindful of
both human@nd phySical resources will lessen the impact on society in this era of COVID-19. This paper builds
upon previo ventilator allocation in pandemic crises to propose a literature-based, justice-informed
ethical framework for selecting treatment options for cardiopulmonary resuscitation. The pandemic affects
regions diffgrengly o¥er time so these suggested guidelines may require adaptation to local practice variations.
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Abstract

Allocation of limited resources in pandemics begs for ethical guidance. The issue of ventilator
allocation in pandemics has been reviewed by many medical ethicists, but as localities activate crisis
standards of care and health care workers are infected from patient exposure, the decision to pursue
cardiopulmonary resuscitation must also be examined to better balance the increased risks to
healthcare personnel with the very low resuscitation rates of COVID-19 patients. A crisis standard of
care that is equitable, transparent, and mindful of both human and physical resources will lessen the
impact on society in this era of COVID-19. This paper builds upon previous work of ventilator
allocation in pandemic crises to propose a literature-based, justice-informed ethical framework for
selecting treatment options for cardiopulmonary resuscitation. The pandemic affects regions

differently over time so these suggested guidelines may require adaptation to local practice variations.

IntroductioH

the World Health Organization declared a pandemic of Coronavirus Disease 2019
(COVID-19), c by the SARS-CoV-2 virus'. At the time of this writing, there have been 2,498,355
confirmed cases and 171,652 deaths worldwide, with 787,960 cases and 42,364 deaths occurring in

the United States®. As the virus has spread throughout the world, health systems in numerous areas
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(e.g., in ltaly, Spain, Wuhan, and New York City) have been overwhelmed with crowded inpatient and
critical care units and lack of respiratory support equipment, especially ventilators. Currently there is
|

]
no vaccination or scientifically established pharmacologic treatment. COVID-19 causes a wide

spectrum q

@ from asymptomatic infections and mild respiratory or gastrointestinal ilinesses to
pneumonia, acUte fespiratory distress syndrome, severe sepsis, myocarditis, congestive heart failure

H I
and cardla rrest.

itioMifo pulmonary complications of COVID-19, acute cardiovascular complications
appear to be ificant sequelae of infection. In general, cardiovascular decompensation may be
an end- sta station of sepsis, primary respiratory failure or primary cardiac etiology.

Proposed mms for cardiac arrest related to COVID-19 include acute hypoxemic respiratory

failure, my malignant tachydysrhythmias, resulting in coronary plaque instability (i.e., Type 1

secondglammatlon stress-induced cardiomyopathy or coagulopathy®. In the 2003 SARS-

coronaviru ic, other suspected mechanisms of sudden death included acute decompensated
heart failurg/fr techolamine excess and even from just physiologic stress related to defecation®.
COVID-19 patients with myocardial injury have a much higher rate of mortality (51%) versus those
without myo ial injury (4.5%)6. Emergency physicians rarely know the COVID-19 status of patients

in the emergency department who experience cardiac arrest and each patient should be treated as a

possible case.

Patients who decompensate to cardiac arrest and undergo cardiopulmonary resuscitation

A
represent a very high-risk group for transmission of the SARS-CoV-2 virus to healthcare workers.

Aerosolization of SARS-CoV-2, especially during intubation or chest compressions is an ongoing area

)

of investigation and a focus of infection control gwdance Infections in healthcare workers can impair

the workforce of an emergency department and hospital, putting the community at greater risk of

1

worse health outcomes. Infected healthcare workers can also unwittingly spread the infection to other

patients, both during an asymptomatic prodrome and through viral shedding after recovery4.

\

Emergency physicians are often tasked with resuscitating patients who suffer cardiac arrest
and the COVID-19 pandemic may require modifying typical approaches to cardiopulmonary
resuscitation. Even in environments with adequate resources prior to the pandemic, the mortality for

out-of-hospital cardiac arrest in the US was high (~90%)8 and still very high (70-80%) when the arrest
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occurs in the hospitalg. Cardiac arrest with COVID-19 patients is extremely lethal with a poor outcome
in >99% of patients making the benefit-to-patient / risk-to-healthcare-team ratio even more stark®.
Now, as emergency providers are facing the realities of this pandemic, tough choices may be forced
especially when healthcare providers and resources are seriously constrained by the large numbers
of patients in the pandemic. Because of the special risks to the healthcare facilities and individual
providers by COVID-19, health care providers must be provided with evidence-based guidance in
making decisions about attempted resuscitation of patients. Prolonged high-risk procedures such as
cardiopulmonary resuscitation may result in transmission of the virus to poorly protected personnel,
especially with critical shortages of HEPA filters for intubation and appropriate personal protective

equipment (PPE).

Multiple states have recognized the need for civil liability relief for physicians in catastrophic
health emergency proclamations leading to Crisis Standards of Care'' " ™°. The American College of

Emergency Physicians, through its Disaster Preparedness and Response Committee has defined

‘crisis care 'as, “what a reasonable practitioner would do (and want for himself and his loved ones),

»14

given the limited resources at hand.” ™ The interim guidance by the American Heart Association (AHA)

has recommended that “health care systems consider policies to guide front-line providers in

determining the appropriateness of starting and terminating CPR, taking into account COVID-19

status, comorbidities and severity of iliness to estimate the likelihood of survival’ 1

. This paper seeks
to inform the practicing emergency physician of ethical considerations while offering a potential
framework for selective cardiopulmonary resuscitation. This framework is based on patient-specific

criteria for selective resuscitation with an adaptable treatment algorithm.

—

Policy and Ethical Considerations During the COVID-19 Pandemic

Multiple treatment changes that have been advocated in this pandemic are expert-opinion
based and any guidelines thus far proposed have been and will continue to evolve. The sequential
organ failure assessment (SOFA) score is part of proposed guidelines for ethical ventilator allocation
during a public health emergency16. Multiple states have draft guidelines published online on resource
allocation of ventilators but there is sparse data on the efficacy of these guidelines''® '°. One hospital

in the UK found that it may have led to overtriage and withdrawal of ventilator support but the H1N1
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influenza pandemic affected the young more heavily than the current COVID-19 pandemic®. The
ventilator allocation guidelines have the benefit of a committee that can review the data, age, and
course of the patient to decide whether to continue therapy or withdraw and reallocate the ventilator.
In the resuscitation bay, clinical-based risk-stratification metrics can provide a starting base for which
resuscitations of the adult patient are the most likely to succeed. Practicing emergency physicians do
not have the luxury of time or a committee at bedside during cardiopulmonary resuscitation and must
be able to make a rapid bedside decision that weighs the odds of benefit to the patient with the risks

to their team and health system.

The medical ethical decision-making process involves the concepts of non-maleficence,
beneficence, patient autonomy along with hope and distributive justice21. The emergency physician
must consider 5 specific components: Duty to care, duty to steward resources (which takes into
account the need for a ventilator and potential exposure to the health care providers), duty to plan
(multiple states have planning algorithms for ventilator allocation), distributive justice (avoiding
socioeconomic considerations) and transparency (providing this approach to all involved). Other
ethical considerations described have included accountability, proportionality, solidarity, reciprocity,
utility, fairness, consistency and veracityzz. The following sections of the paper discuss existing and
proposed Eolicz guidelines with careful exploration of the challenging ethical questions facing

emergency providers.

Proposed Criteria for Attempting Resuscitation

Any guidelines for limiting patient treatment to a potentially life-saving intervention require
significant scrutiny and should only be used in dire circumstances. Physicians must exercise their best
clinical judgment in how to proceed with each individual patient as their COVID-19 status may be
unknown. These guidelines are not ideal for pre-hospital patients as their COVID-status is usually
unknown and hospital labs help inform the decision-making criteria. Our proposed guidelines may be
described as a justice-informed utilitarian framework that provides the greatest good to the largest
number of potentially healthy years while also giving everyone at least a chance.

For a practicing clinician, the decision to cease cardiopulmonary resuscitation efforts is
difficult to make and can create even more distress when prolonging largely futile efforts may further

expose the medical team to SARS-CoV viral particles despite adequate PPE®. Informed guidance is
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often sought although not frequently available especially in novel situations. Deciding on resuscitation
length based on age alone may not be fair or ethical as elderly patients may be more fit or functionally
independent than younger patients with comorbidities. Subjective evaluations of a patient’s quality of
life are fraught with potential for discrimination especially against the chronically disabled. Discuss the
critical nature of the patient with the power-of-attorney as they may agree to palliative care for the
patient thus resolving much anxiety about initiating cardiopulmonary resuscitation (CPR). Penn
Medicine legal scholars have recently recommended, in the present crisis that**:
Y1. Attending physicians are not obligated to offer or to provide CPR if resuscitative
‘ treatment would be medically inappropriate, even at the request of a patient or legally
authorized representative (LAR).
2. If the attending physician determines that CPR is not medically appropriate, they
‘ should solicit the independent review of a second attending physician not involved in
L] the patient’s care
(3. Physicians who decide not to offer CPR should inform the patient or LAR of this
decision and rationale and assure the patient that all other forms of indicated care will
continue. Assent should be sought but is not required.
TI'E ethical allocation of scarce medical resources may be directed to workers who perform

‘essential social functions’, as is the case in Michigan but may not be true in all states'’. These

‘essential 'workers specifically for this pandemic include emergency physicians, hospitalists,
intensivists, mental health professionals and nurses, first responders and public health scientists®.
Police, fire and military, or energy grid and telecommunication personnel are also deemed critical for
the ongoing functioning of society. Prioritizing the resuscitation of ‘essential 'workers may be useful in
a long pandemic where the recovery period is shorter than the pandemic length but the definition of

‘essential 'varies between states and segments of society and will need further discussion that is

beyond the scope of this paper.

Unacceptable criteria for resuscitation attempts
Michigan has helped define criteria that are unacceptable to consider when allocating ventilators to

patients”. Similarly, health care personnel should not utilize these characteristics in deciding who to
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attempt cardiac arrest resuscitation on due to their inherent lack of fairness and potential for abuse or

discrimination.

t

1. Social characteristics including ethnicity, gender, national origin, sexual orientation, religious

)

affiliation and disabilities unrelated to immediate medical prognosis.
|

2. ISocial worth including ‘non-essential ’personnel including job status, training or education-
level, social standing, personal or familial relationships, belief systems, political affiliations,

abilitz to pay currently or in the future.

Py _ N
The option of lottery for ventilator allocation within subgroups of populations such as age or

comorbidities does not directly apply to resuscitation in an emergency department. Upon admission
after resuscitation, critical and palliative care teams can apply definable metrics that can help provide
estimations of prognosis and help with inpatient risk stratification. Unfortunately, this option is

unavailable in most emergency departments in a reasonable timeframe.

Anticipating"th&decompensation of patients in the COVID-19 era

T io Health Plan for an Influenza Pandemic (OHPIP) first described in 2006 a critical

care tri ol based in part on the Sequential Organ Failure Assessment (SOFA) score, which takes
into account clinical measures of functioning in key organs and systems: pulmonary, hepatic,
neurologic,Mmatologic and cardiac outputze. A perfect SOFA score (0) indicates normal

function in tegories. As the score increases due to dysfunction, the risk of acute mortality also

increases, orst possible score of 24 representing significant impairment in all six systems. If

the physici@in must respond to a sudden arrest in the emergency department, enlist a colleague to

calculate the score based on the electronic medical record (EMR) to help with risk-stratification
and inform the need to provide more than a few minutes of resuscitation. Currently in development

are criteria for predicting decompensation in the ED, although COVID-19 patients were not included in

the study populaii a7
est limitation of the SOFA score is the need to have the lab results available to

calculate the score. Using the EMR to find the most recent lab results may help expedite the decision
although labs from the acute presentation is ideal. Other prognostic scores considered include the

systemic inflammatory response syndrome (SIRS), quick SOFA (qSOFA), modified SOFA (mSOFA),
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and Acute Physiology And Chronic Health Evaluation (APACHE Il). SIRS and gSOFA, while much
quicker to calculate, suffers from worse prognostic accuracy compared to SOFA?. mSOFA is simpler
than SOHequires blood testing. APACHE Il can help determine the admission mortality risk
as well but % lab work, includes age as a factor and has not been as well-cited by crisis-
guidance literature™. The CRASS formula has been helpful in predicting hospital discharge of patients

I
who have !ffered an out-of-hospital cardiac arrest and awaits further adoption and comparison to the

more studitﬁscore as the pandemic progresses3°. In the emergency department, patients

often deco

before the laboratory results needed for the SOFA score and in these cases, a

second, now physician consultation is advised.

Step 1 - Highly Lethal Risk Factors

Cargi nary resuscitation may be considered medically inappropriate, especially in
icic ot

conditions andards of care, in patients with very high probability of death. New York State

has definemcriteria loosely based on the exclusion criteria from OHPIP 2008’s clinical
ventilator allocation protocol and a concept paper from Hick and O’Laughlin31.

If the

ignt has a condition on the highly lethal risk factor list and is acutely declining, involve
an inde iew by a second clinician or palliative consult to consider comfort care % These
are patients with the highest probability of immediate or near-immediate death even with
cardiopulmhuscitation and mechanical ventilation. In crisis-level constraints, the risks of
infection of@h care team greatly outweighs the small benefit to a patient who has highly lethal

risk factors he physician may consider a limited resuscitation effort, if any. Additionally,

patients w‘ have had an unwitnessed, asystolic arrest rarely survive to hospital discharge32 and

have been Fcomwnded by others to not have in-hospital cardiopulmonary resuscitation initiated if

the hospitali andemic crisis *.
Highly Lethal Risk Factors for Adult Patients

Immediate or Near-Immediate Mortality Despite Aggressive Therapy
(adapted from NYS DOH Draft Statement'®)

Cardiac arrest: unwitnessed arrest in asystole, recurrent arrest unresponsive to

standard ACLS; trauma-related arrest
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Persistent SBP <90 despite adequate fluid resuscitation and vasopressor therapy

Traumatic brain injury with no motor response to pain (best motor response = 1) (See

{

Se @ 1s: where predicted survival £ 10% even with aggressive therapy (See

Rp

]

Anygatheggonditions resulting in immediate or near-immediate mortality even with

G

ag iwe’therapy (e.g. subarachnoid hemorrhage with herniation, exsanguination,

terfminal cahcer)

UusS

Step2-M i isk Assessment. See Table 1

N

A ients who do not meet the above criteria, the initial SOFA score (Table 1) may be

used to pr hood of mortality for patients requiring ventilatory support34. Ideally, calculation of

d

their SOFA S€o il occur before clinical deterioration. Clinicians should discuss and consider

recomm do-not-resuscitate status to patients with a SOFA score >11 (80% mortality) or if

recent | navailable. A non-treating clinician can access the EMR-based data and calculate a

M

SOFA score. Patients with pre-arrest SOFA scores between 8 and 11 have a reasonable chance of

survival on{he ventilator (<50% mortality) and may benefit from the standard ACLS algorithm

i

performed care providers in appropriate PPE®. Patients with a SOFA score >11 calculated

3

based on | ithin the past 90 days are the least likely to survive intubation following cardiac

arrest. Bla t-resuscitate (DNR) orders for patients with cardiac arrest during the COVID-19

1

pande discussed but this would be extremely unfortunate for those who may not even

have ha -19 testing when they arrive in the emergency department36.

We propose an adaptable decision matrix (Figure 1) that can be applied to cardiac arrest
patients during the COVID-19 pandemic based on the criteria above. For patients who have
unwitnessed, asystolic events, it has been recommended to cease efforts and initiate comfort care
measures after just 6-10 minutes of CPR if initiated. 10-15 minutes may be considered for those with
a calculated SOFA score of 8-11. This provides time to address immediately reversible life threats. As

fewer resources are available (e.g. lack of HEPA filters or negative pressure rooms) even the time to
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provide resuscitation for patients in this category may constitute a significant risk to the health care
team. A suggested maximum of 30 minutes may be considered for those with SOFA <8 as they are
more likely to recover with less organ dysfunction. Physicians will always have clinical discretion to
continue beyond 30 minutes. Consider a second opinion with a licensed physician to help with
determination of futility of medical care especially when labs are not available to assist with SOFA
score calculation.

Ventilator allocation schemes have considered appeals by the disabled or family members
who feel the withdrawal of care would be unjust to their family members®’. The appeals process would
focus on looking for technical errors to determine if reconsideration of withdrawal of ventilatory
support could proceed. With minutes to decide, and family not at the bedside in the suspected
COVID-19 patient, a 2-physician mechanism is proposed with one physician not directly involved in
the care of the patient to act as an advocate®®>®. This scheme would work in departments where there
are two attending emergency physicians; in small facilities, a single attending may need to reach out

to a hospitalist or other specialist.

Resource-Tiered Approach to CPR for Candidate Patients

Much will be written about the response to COVID-19 in the emergency department in the coming
weeks. Each hospital system will have different levels of resources that may change as the pandemic
evolves and supply lines adapt. Below is a description of potential options available for ED
management of patients who suffer cardiac arrest. With the variety of presentations of the pandemic,
it may be difficult to differentiate between patients with suspected COVID-19 and those not suspected
of a COVID-19 infection®®. Available resuscitation options will also evolve over time as health care
providers who return to work after becoming infected with or vaccinated for COVID-19 are re-
introduced to the health care system. These providers can be useful in forming the responding team
although asymptomatic carriage and potential transmission via fomites of COVID-19 may require

continued use of PPE to minimize inadvertent passage to non-immune health care personnel.

Ideal option: Consider airborne PPE-protected teams 24/7, immediately available for cardiac arrests

throughout the hospital and positioned closely to patients who have a high risk of decompensating

This article is protected by copyright. All rights reserved.



based on monitored clinical data such as eCART, MEWS or NEWS for inpatients*° or pre-admission
MuLBSTA*! for viral pneumonia (PSI| / CURB-65 scores are appropriate for bacterial pneumonia).
There are no prognostic scores yet developed for COVID-19 pneumonia42. Placing defibrillation pads
on the electrically unstable patient prepares for timely defibrillations and minimizes the need to
perform chest compressions. Mechanical compression devices can help minimize the number of

responders needed.

Interim recommendations: The AHA’s interim guidance recognizes the limited availability of

mechanical compression devices but emphasizes provider protection with techniques to reduce
aerosolization risk'®. Their recommendations include limiting personnel and donning PPE before any
compressions but moving quickly to endotracheal intubation. Ventilate with bag-mask only in a
negative pressure room with a HEPA filter and tight seal with a securable BIPAP mask. Intubate only
under first-pass maximal success settings or use a supraglottic airway with HEPA filter attached until
the patient has return-of-spontaneous-circulation. Sterilizable intubation boxes may help reduce
aerosolization risk; additional aerosol mitigation strategies and the further AHA guidance on out-of-

hospital and in-hospital cardiac arrests are beyond the scope of this paper.

Crisis Option: If appropriate PPE is unavailable, ask for informed clinical volunteers to assist in the
resuscitation with any available personal protective equipment. Inform the volunteers of the risk-
stratification specific to the patient prior to any resuscitation attempt. This is extremely important in
cases where there is the lack of facemasks as compression-only CPR (CO-CPR) may be considered

#34  Defibrillation is likely safe®. In the most recent severe acute

an aerosol generating procedure
respiratory syndrome outbreak, surveyed family members who had just been taught compression-only
CPR (CO-CPR) were just as willing to perform CO-CPR; whereas, unrelated bystanders were

significantly less willing in a pandemic*®. These options may be adapted by dispatcher-assisted

cardiac arrest responses.

Post-Resuscitation Care
If resuscitation has been successful but no ventilators remain, contact the closest available

hospital, expedite transport and utilize the EMS system’s ventilator equipment while having respiratory
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therapy provide bag-valve-HEPA-filter ventilations. This method will occupy the respiratory therapist
until EMS can arrive. Consider having PPE-protected EMS personnel assist the respiratory therapist /
nurse leport ventilator. If there are no ventilators available within reasonable transport
ventilation when ne

I
improved (ince of survival. Few institutions have the ability to provide ECMO for patients with

distance a

ance of ventilators opening up, the last option would be to terminate mechanical

ary and initiate palliative care in order to free staff to care for patients with
ARDS andrse‘idelines may not apply in these cases.

Legal Concerns

These guidelines will need to be applied consistently across each individual state, region and health
system and reviewed continuously with periodic reassessments. Each state will have their own legal
considerations but with declarations of disaster, suspensions of state statutes, local laws and
ordinances can occur. Many states have protections from liability in a public health emergency such
as an influenza pandemic and, although not yet tested, should apply to this COVID-19 pandemic.
Good Samaritan laws do not apply in a facility that has proper and necessary medical equipment46.
With lack of sufficient PPE and ventilators, this law may be tested and unfortunately there are
incomplete protections for delays in care currently with existing laws. As the pandemic evolves, the
executive branches of government may implement selective waivers to HIPAA and EMTALA. At the
time of this writing, New York, Michigan and 9 other states have issued executive orders protecting

physicians from civil liabilities related to COVID-19 management‘”.

Withdrawal of Life-Sustaining Therapy
Palliative care resources including spiritual care as defined by the family, will need to be made

available when requested by the family or the clinical team. Consult the hospital system’s palliative

care team, possibly through telemed, to interface with the power-of-attorney before decompensation
or intubation to minimize risk of civil Iitigation48. It is currently unknown whether patients who die from

49 50

COVID-19 may be able to provide organ donation . Bedside viewing of the deceased may be not

safe due to persistent fomites®".
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F”‘Hmm-m ke Crinle Calionl Carm Selective Resuscitation in Crisis Critical Care

Review Does patient have any medical condition that would result in immediate or near immediate mortality
Highly despite agpressive therapy?
Lethal Risk & Unwitnessed, asystolic cardiac arrest, recurrent arrest, trauma arrest
Factors ® Persistent hypotension despite fluids and vasopressors
® Traumatic brain injury with no motor response to painful stimuli
& Severe Burns with predicted survival <10%
o (Other conditions with immediate mortality even with aggressive therapy
NO yes
Step Two: Calculate SOFA score
Calculate - If labs are available
SOFA Score

“,
%,
%,

",

SOFA 8-11 NO Inadequate Resources
Adequate ventilator and PPE supplies? | | + Motify Incident
Command of Critical
YES supply shortage

Adeguate Resources
+ Full resuscitation efforts with evaluation of reversible conditions
* If no ROSC after 10-15 minutes, consider comfort care after independent review

hequential Organ Failure Assessment (SOFA) Score Scale (with permission by Springer Nature)

Variable 0 1 2 3 4 Score (0-4)
Pa0O,/FiO, mmHg > 400 <400 <300 <200 <100
Platelets, x 10° /uL > 150 <150 <100 <50 <20
Bilirubin, mg/dL <12 1.2-1.9 20-59 6.0-11.9 >12
Mean ABP < Dop 6-150r | Dop>15or

Hypotension None Dop <5 Epi <0.1 or Epi>0.1 or

70 & Norepi <0.1 | Norepi > 0.1
Glasgow Coma Score 15 13-14 10-12 6-9 <6
Creatinine, mg/dL <1.2 1.2-19 20-34 35-49 >5

Total (0-24):

Dopamine [Dop], epinephrine [Epi], and norepinephrine [Norepi] doses in pgram/kg/min (administered for at least one hour)
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