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Synopsis:
During the COVID-19 pandemic, crisis changes in clinical care significantly increased rates
of delirium in the intensive care unit. Deep sedation, unfamiliar environments with visitor
restrictions, and stalled uptake of the ABCDEF bundle due to high workload and health system
strain contributed to the occurrence of delirium doubling in the ICU. As the pandemic wanes,
healthcare systems and ICU leadership must emphasize post-pandemic recovery, integrating
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lessons learned about delirium management, evidence-based care, and family involvement.
Strategies to empower clinicians, creatively deliver care, and integrate families pave the way
forward for a more holistic and resilient approach to patient care in the post-pandemic era.
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COVID-19: Clinical Case

In an intensive care unit (ICU) at the local community hospital, the team is caring for a
48-year-old male, ‘David’, with a history of chronic obstructive pulmonary disorder (COPD)
who lives at home with his wife and two children, ages 16 and 17. David presented to the
hospital via the emergency room with severe shortness of breath, worsening over the last
day, and an initial oxygen saturation of 84%. Over the course of just a few hours, David
transitioned from requiring oxygen via nasal cannula to being intubated on 80% FiO2 and

a PEEP of 14 cm H20. The hospital is at capacity, with all ICU beds filled with patients
with similar presentations. David was admitted to a makeshift ICU that was converted from
a patient overflow space. It is an “all hands-on deck’ situation for staff, with attending
physicians and trainees from non-critical care settings on board to help care for COVID-19
patients in the hospital’s ICU. As the day progresses, David’s oxygen levels remain low,

and the team decides to place David in the prone position to enhance lung recruitment and
medically paralyze him with cisatracurium to prevent him from breathing over the ventilator.
The pharmacy is concerned about an impending shortage of propofol, so David is placed in
a deep coma using midazolam and fentanyl. While David’s paralytics are turned off a couple
of days later, he remains sedated and restrained in bed, with his intravenous pump and
monitors set outside the room to reduce the need for entry by staff, who provide direct care
when fully covered in personal protective equipment. The hospital has a strict no-visitors
policy to prevent transmission of the novel coronavirus. Seven days later, David’s sedatives
are titrated off and he self-extubates, thrashing in bed and unable to follow instructions.

He is given haloperidol intravenously. Eight hours later he lies immobile in bed, unable to
answer questions but maintaining eye contact.

Delirium: A Common and Complex Clinical Syndrome

The above clinical case describes a perfect recipe for the development of delirium

during critical care. Delirium is an acute neurocognitive condition characterized by
disturbed attention, awareness, and cognition. Predisposing factors (e.g., comorbidities and
cognitive impairment) and precipitating factors (e.g., systemic illness and organ dysfunction,
mechanical ventilation, benzodiazepines, opioids, immobilization, physical restraints)
combine to increase the risk of delirium,! which then contributes to greater mortality,
functional disability, and long-term cognitive impairment.23 Throughout the COVID-19
pandemic, many patients, families, clinicians, and researchers in ICUs experienced severe
distress due to the related devastation, which included increased rates of delirium. In this
review, we describe the burden of delirium during the pandemic, the reversal of progress that
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had been made in delirium practices before the pandemic, and the journey we face to reduce
this acute cognitive injury to critically ill patients moving forward.

Historical Recognition of Delirium in the ICU

In 1998, Dr. Thomas L. Petty from the University of Colorado Health Sciences Center
editorialized in Chestthat, despite prior care where patients were awake and alert in the
ICU, he now saw, “paralyzed, sedated patients, lying without motion, appearing to be

dead, except for the monitors that told [him] otherwise.” The practice of using sedative
medications to keep patients in unresponsive states where they “appeared to be sleeping”’
was common, arising from clinicians’ benevolent desire that patients be comfortable on
mechanical ventilation (or at least, forgetful of it), resulting in increased use of sedative-
hypnotic agents in ICUs worldwide. Dr. Petty described the resultant complications of deep
sedation, including a “clouded sensorium that often results in what has been termed as
intensive care delirium.” Researchers then began to recognize this as an acute iatrogenic
brain injury, now commonly known as delirium. The early 2000s yielded valid and easy-to-
use ICU delirium assessment tools for adults (e.g., Confusion Assessment Method for the
ICU [CAM-ICU], Intensive Care Delirium Screening Checklist [ICDSC]).4® A decade later
pediatric ICU delirium screening tools were validated and published (e.g., Pediatric CAM-
ICU, Cornell Assessment of Pediatric Delirium [CAPD]).87 The development of validated
screening tools rapidly led to better understanding of ICU delirium prevalence, associated
outcomes, and the development and testing of prevention and management interventions for
both adults and children.8:°

Advent of the ABCDEF Bundle

In 2010, the ABCDEF bundle (A = assess, prevent, and manage pain; B = both spontaneous
awakening trials and spontaneous breathing trials; C = choice of analgesia and sedation;

D = assess, prevent, and manage delirium; E = early mobility and exercise; F =

family engagement and empowerment) was proposed as a framework for ICU guideline
implementation, integrating delirium assessment and management as part of this bundle of
ICU evidence-based practices.1%11 The ABCDEF bundle was foundational in understanding
the interdependency of delirium prevention and management on sedation and mobility
practices in addition to considering long-term recovery beginning in the ICU. The ABCDEF
bundle, applicable to all patients in the ICU regardless of their admitting diagnosis

or ventilation status, has been proven to be safe, efficacious, and feasible, with more
complete performance yielding greater reductions in delirium, ventilator, and ICU days.12
For example, in a study of over 15,000 critically ill adults, patients had a 40% lower
likelihood of developing delirium when they received all components of the ABCDEF
bundle compared with patients who received a lower proportion of bundled care.12 The
bundle was later adapted to meet the need for age-appropriate bundled delirium care for
critically ill children 13.14
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COVID’s Disruption of ABCDEF Bundle Implementation

Due to strained staff, unprecedented patient volume, and limited resources, the COVID-19
pandemic disrupted progress made with ABCDEF bundle implementation. Not only

did ABCDEF bundle adherence drop dramatically,1® but practices also trended toward
increased rates of delirium. Prolonged and deep sedation was commonly employed during
the pandemic to manage agitation and ventilator-patient dyssynchrony, while facilitating
tolerance of higher positive end-expiratory pressure and prone positioning. These practices
aligned with early advocacy for neuromuscular blockade, which is inseparable from

deep sedation, in the management of COVID-19 acute respiratory distress syndrome.16
Consequently, patients with COVID-19 were prescribed higher doses of sedatives and
analgesics than those without COVID-19. The percentage of physicians who regularly
prescribed sedation increased from 86% to 94% and the percentage who performed daily
awakening trials decreased from up to 66% to 30%.17:18 Reports of propofol shortages,
prolonged neuromuscular blockade, prone ventilation, and concerns about propofol infusion
syndrome also increased the reliance on benzodiazepines, a known deliriogenic drug,
leading to patients with COVID-19 receiving benzodiazepines for a median of 7 (4-12)
days.16

Along with increased sedative administration, patients had less physical and social contact
with healthcare providers, were more often restrained in bed, were less mobile and unable
to leave their rooms, and were cared for by stressed staff who were hard to recognize due

to personal protective equipment (Figure 1). Clinicians may have also been advised by
hospital leadership to limit patient interactions to conserve personal protective equipment.1®
These factors combined with limited or nonexistent hospital visitation meant patients had
fewer family members physically present with them, and likely contributed to increased use
of physical restraints.20 Persistently elevated restraint use, which acutely increased at the
beginning of the pandemic, was reported even months after the initial wave.2! Additionally,
the pandemic intensified barriers to early mobilization, a practice that has positive and
synergistic effects on ICU patient outcomes when paired with other ABCDEF bundle
components. In an analysis of global ICU practices, COVID-19 infection was not itself

a major barrier to mobilization; rather, mechanical ventilation and other associated clinical
therapies (e.g., deep sedation) decreased the likelihood of mobilization.22

Thus, rates of delirium increased, affecting up to 84% of adult COVID-19 patients?3-2
compared to up to 30% of critically ill patients pre-pandemic.28 Those diagnosed with
COVID-19 had 4.42 (95% CI 2.69-7.26) greater odds of developing delirium as compared
to non-COVID-19 patients, although delirium incidence did not differ among those with two
or more days of mechanical ventilation.24 Likewise, COVID-19 patients with delirium also
experienced worse outcomes than their non-delirious counterparts, with 3.2 (95%CI 2.1-4.8)
greater odds of short-term mortality in those with delirium compared to those without.2”

Similar trends occurred in the pediatric setting. The gains in evidence-based pediatric
critical care using the ABCDEF bundle (64% pre-pandemic) were not sustained.28 While
literature describing the influence of COVID-19 on pediatric ICU delirium care is scarce,
reports indicate the rate of moderate to severe COVID-19 was dramatically less than
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in adults.2® Rather, children who had multiple comorbidities were more likely to have
moderate to severe COVID-19 or Multisystemic Inflammatory Syndrome in Children that
resulted in ICU care, although these cases represented less than 30% of all pediatric ICU
cases.30 Still, pediatric patients experienced similar increase in immobilization, isolation,
analgosedation, and visitor restrictions, contributing to worse disorientation and late
recognition of delirium,31-33

Where Are We Now?

Now, nearly four years after the pandemic began, the healthcare system faces different
challenges. While present COVID-19 surges are nothing compared to the high numbers

in 2020, we still find ourselves navigating such surges and recovering from collateral
damage from the height of the quarantine isolation and chaos of high volumes. Specifically,
in many of our ICUs, we face significant staffing shortages leading to strained systems,
high workload, and burnout. The strain on staff contributes to poor implementation and
disconnect with evidence-based practice, including the ABCDEF bundle. Many ICUs
continue practices started during the pandemic, originally intended to be exclusive to
COVID-19 patients, with all patients, such as deep sedation, prone ventilation, and limited
visitation hours. All these practices sustain the burden of delirium and coma during critical
illness.

How Do We Move Forward?

Going forward, we make the same call as Dr. Petty in his editorial 25 years ago: “ We
must return to the basic principles of human caring and the fundamental principle of
reason, as we try to guide desperately ill patients along the pathway to recovery.” While
we have equipment and medication that can support critically ill patients in times of

need, “supportive care” can also result in devastating cognitive impairment that persists
for years after the acute illness. No pharmacological or mechanical advance “can begin to
replace the caring physician, nurse, and therapist at the bedside to bring a patient from the
threshold of death, back to the living.” Therefore, we call for the resuscitation of ABCDEF
bundled care for adults and children by empowering clinical champions to promote uptake,
implementing creative and novel care strategies to foster a team environment that promotes
holistic recovery, and re-integrating patient-centered approaches in our new era of critical
care (Figure 2).

Motivating Champions of Care.

We must address the ongoing moral distress experienced by many healthcare workers to
create a care environment where teams are motivated to pursue high-quality care. Persistent
burnout, compassion fatigue, and low levels of personal accomplishment linger from the
pandemic and negatively impact nurse professional commitment, clinical performance,

and attitudes.3*3% However, renewed vigilance around the ABCDEF bundle could be

a strategy to combat professional burnout. Mastery experiences, which include learning

new things, are associated with higher work engagement for ICU nurses.3¢ Transforming
nurses into delirium prevention experts could be a strategy to provide meaning, a sense of
accomplishment, and increased work engagement. Creating experts begins with standardized
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education about ABCDEF bundle protocols. Standardized education equips nurses and
other healthcare team members to advocate for high-quality, evidence-based patient care.3”
Attention to the ABCDEF bundle may also transform exhaustion with the unwieldy problem
of the pandemic into renewed energy directed at providing holistic care to individual human
beings. The ABCDEF bundle provides tangible interventions to prevent delirium, a stark
contrast to the distress of being under-equipped to proactively meet patient needs during the
pandemic.38

Novel Care Strategies.

We must amplify what we have learned in past efforts to facilitate care coordination and
implementation of evidence-based delirium care, while also recognizing that the critical
care environment is different from its pre-pandemic state. Fatigue is common among

ICU clinicians, and worse when compounded by burnout. Clinical decision support tools,
like checklists and automated prompting may help facilitate adherence to evidence-based
delirium care.3940 Informatics and data science can be leveraged to reduce alert fatigue

by providing customized feedback, prompts, or recommendations tailored to the clinician,
patient, and setting. Thus, these systems may not add to the psychological burden faced by
clinicians.! The design of such systems should emphasize how clinicians interact with the
computer, electronic health literacy, and education priorities to facilitate their use.42:43

Pre-pandemic, organizational factors were the most commonly reported barriers to
ABCDEF bundle implementation, including team structure.*4-46 When more members

of the interdisciplinary team are involved in the individual components of the ABCDEF
bundle, it is more likely that these components are implemented routinely yet rarely does
this occur.#” Inclusion of the entire interprofessional team, including the family, social
workers, pharmacists, psychologists, palliative care specialists, chaplains, and respiratory
and rehabilitation therapists (physical, occupational, and speech), may help clinicians
generate an optimal plan of care that promotes ABCDEF bundle implementation. However,
given the turnover and structural changes among the ICU team since the pandemic, a robust
analysis of how organizational factors and team dynamics influence individual contributions
to ABCDEF implementation by healthcare team members is urgently needed to inform
implementation strategy selection geared toward sustainability.

Both adult and pediatric patients who develop delirium are at high risk for post-

intensive care syndrome (P1CS),%8-50 and should receive early referral to post-ICU

recovery programs.>1-53 [CU recovery care coordination via a multidisciplinary outpatient
clinic, staffed by healthcare team members specializing in PICS, provides individualized
evaluation, management, and referral to address ongoing needs often missed in standard ICU
follow-up.>* Akin to a navigator program, ICU recovery clinics assist patients and family
members with long-term recovery and provide support and guidance to those affected by
delirium, aiding in adaptation to post-ICU life. More importantly, ICU staff involvement in
ICU recovery programs offers benefits across the critical illness continuum by providing
targets for ICU-based quality improvement initiatives, creating roles for ICU survivors to
volunteer within the ICU setting, sensitizing ICU team members to the realities of PICS and
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the patient/family experience, and improving the meaningfulness of ICU work by creating a
feedback loop.®®

Reimagining Family Engagement.

Finally, we must reimagine opportunities for enhanced family inclusion in our ICUs —

with an emphasis on the art, not just the science, of critical care.%6 While COVID-19
highlighted deficiencies in hospital communication, in reality, these limitations have always
existed. Nevertheless, family engagement and empowerment are integral components of the
ABCDEF bundle of ICU care.

Families of critically ill patients may face barriers to in-person presence because of
geographic distance, work or caregiving responsibilities, economic hardship, transportation
challenges, or health limitations.>” Given pre-existing constraints on visitation, even without
considering hospital restrictions, we must use best practices to communicate and facilitate
family engagement and empowerment at a distance. While both the healthcare team and
family members generally favor in-person conversations, empathy can successfully be
conveyed via phone or video. Advanced logistical planning can also facilitate family
engagement with programs like VoiceLove™, a virtual healthcare visitation system being
researched and funded by the National Institute of Aging and the National Institute

of Mental Health. Such technologies offer an opportunity to greatly enhance family
connection while simultaneously relieving this time-consuming task from the nursing staff.
Communication with family members at a distance can be further improved by assigning a
point person to receive updates for continuity, frequently evaluating family understanding,
allowing the family to view the patient and their surroundings via video, and offering time
for the patient to interact with their family without healthcare team members present.>7:58

When in-person, family members want to actively participate in care and prefer

talking, providing music, reading aloud, hygiene- or medical-related activities, completing
bed changes, bathing, or suctioning the patient over passive activities like receiving
information.®® While there is limited evidence on the benefits of familiar voices

for managing delirium, some investigators have concluded that auditory stimulation,
particularly, direct auditory stimulation through talking to the patient, might be useful

for improving the recovery of consciousness and increasing the arousal of comatose
patients.50 In addition, others have indicated that family member voices can increase level
of consciousness of comatose patients with traumatic brain injury and acute subdural
hematoma.® However, like how burnout and poor staffing impact implementation of the
overall ABCDEF bundle, high staff-to-patient ratios and burnout influence how healthcare
team members facilitate opportunities to activate family members. Managing barriers often
must begin at the organizational level, but a facilitated understanding of the value of family
presence (e.g., reduced delirium-related agitation and distress) may increase team member
willingness to offer opportunities for family members to participate in care.52.63

Coordinated, early care pathways for family support also improve communication and
patient- and family-centeredness, which are markers of improved decision-making that
may contribute to value-concordant care. ICUs should develop policies and standards of
care for identifying and addressing patient and family distress. Family members should be
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empowered with comprehensive education about delirium, emphasizing its presentation and
potentially distressing symptoms, the family’s role in its management (e.g., assisting with
orientation activities and mobility), and its significance in the care process. The “VALUE”
mnemonic (Value family statements, Acknowledge emotions, Listen, Understand the patient
as a person, and Elicit questions) can be implemented to enhance communication, foster
empathy, and establish a collaborative atmosphere between the healthcare team and family.54
These strategies ensure the well-being of both patients and families is adequately considered
and addressed, contributing to a holistic patient- and family-centered approach to ICU
delirium care.

Moving Forward

Patients, families, and clinicians collectively confronted often overwhelming challenges
because of the COVID-19 pandemic. Crisis changes in clinical practice resulted in increased
sedation, isolation, restraint use, visitor restrictions, and de-adoption of the ABCDEF
bundle, resulting in rates of delirium double those seen pre-pandemic. Clinicians, now burnt
out and distressed, face the vital task of moving forward after the pandemic. Clinicians

must be supported by their leadership and ICU environments to reenergize and champion
the ABCDEF bundle, deliver critical care using models that facilitate recovery after critical
illness without additional burden, and emphasize the art of clinical care. The path forward
requires us to both look back to where we came from and move ahead with common goals in
mind, including to reduce the burden of delirium and cognitive impairment among patients
and to promote the well-being of their families.
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Key Points:

Occurrence of delirium, an acute neurocognitive condition characterized by
disturbed attention, awareness, and cognition and associated with poor long-
term outcomes, increased significantly in intensive care units (ICU) during the
COVID-19 pandemic due to increased sedation, immobilization, restraint use,
isolation, and visitor restrictions.

Full delivery of the ABCDEF bundle in ICUs is associated with a 40%
lower likelihood of delirium compared with patients who receive partial
implementation of the ABCDEF bundle, but implementation of the bundle
stalled during the COVID-19 pandemic.

Recruiting ABCDEF bundle champions may not only improve patient
outcomes, but also provide meaning, a sense of accomplishment, and
increased work engagement among ICU clinicians, all strategies that may
combat professional burnout.

Novel care strategies that leverage informatics, the interprofessional team,
and care coordination may facilitate better adherence to evidence-based care
and reduce delirium and subsequent adverse outcomes among critically ill
patients.

The family is a vital component of critical care, and active opportunities for
families to engage with their loved ones should be provided by clinicians and
will reduce delirium-related agitation and distress.
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Clinics Care Points:

. As a result of the COVID-19 pandemic, occurrence of delirium in the ICU has
increased compared to pre-pandemic.

. Routine use of deep sedation, immobilization, restraint use, and isolation and
visitor restriction contribute to the burden of delirium and risks of mortality
and long-term functional and cognitive impairment.

. Resuscitation of patient-centered care requires ABCDEF bundle champions
to promote uptake, novel care strategies that foster evidence-based and
interprofessional care, and humane approaches that actively integrate the
family as a necessary component of critical care.
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Prone ventilation

Mechanical ventilation

Crisis changes in clinical care during the COVID-19 pandemic, including increased use
of personal protective equipment and deep sedation, prone ventilation, and mechanical
ventilation, contributed to double the occurrence of delirium in the intensive care unit.
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Early rehabilitation

Figure 2.
Resuscitation of patient-centered care after COVID-19 should emphasize motivating

champions of the ABCDEF bundle, including the family as an active partner in care, and
integrating novel care models that emphasize the strengths of the interprofessional team.
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