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“A good solution applied with vigor now
is better than a perfect solution applied
ten minutes later.” -General George S.
Patton (1)

For two decades, we have known that
the growing number of older adults would
place critical care medicine in a precarious
position. In the early 2000s, epidemiologic
studies demonstrated the association between
age and critical illness (2-5). Workforce
shortages, driven by that growth in the aging
demographic, were forecasted (6). In response,
high-income countries increased the number
of intensive care unit (ICU) beds, developed
telemedicine/electronic ICU programs to
extend the reach of existing clinicians, and
expanded the number of critical care providers
by incorporating physician extenders into the
ICU. Our approach thus far has been akin to
preparation for a looming epidemic, building
capacity to handle an increased volume of
critical care. By these measures, we have been

successful—it is now possible to provide more
critical care today than ever. With the
infrastructure and workforce in place, it is
time to focus on an equally important (but
thus-far neglected) problem: how to best care
for older adults with critical illness.

Older adults bring with them complexity
and vulnerability not present in many of their
younger counterparts. Vulnerability factors,
such as frailty, disability, and multimorbidity,
are more prevalent with age (7), and increase
the risk of adverse outcomes. In some cases,
these factors overlap, conferring even greater
risk (8). Although some intensivists may
intuitively adapt their clinical practices to
address this complexity, formal training at
the nexus of geriatrics and critical care is
lacking. There is a dearth of evidence to
guide the management of critical illness in
older adults. It is with our most vulnerable
patients in the ICU that we are most in
the dark.

Therefore, we propose that critical
care medicine begin, in earnest, an effort
devoted to addressing the needs of our older
patients. This emerging field, known as
“geriatric critical care medicine,” addresses
the complexities and vulnerabilities of
older adults with critical illness by
incorporating the principles of geriatric
medicine into critical care. The field also

promotes an aging focus in basic, clinical,
and translational critical care research.

Why Is It Necessary to
Integrate the Principles
of Geriatrics into Critical
Care Medicine, Rather
Than Just Consult
Geriatrics?

By 2030, the number of Americans aged

65 years or older will double to 70 million
(9). This includes nearly 18 million of the
“oldest old” who will be aged 85 years or
older (9). These demographic shifts are
already evident in the ICU, where the oldest
old account for more than 20% of admissions
(10). For many years, the number of
geriatricians has been well short of the
number needed to care for all older adults
(11). Because the population is aging faster
than new geriatricians can be trained, this
gap will widen in the coming years. Thus,
geriatrician-intensivist comanagement
models or widespread geriatric consultative
models in the ICU are neither scalable nor
sustainable. We, as ICU clinicians, must
become adept at managing age-related
complexity and vulnerability by integrating
geriatrics into our field.
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Is There a Precedent for
Integrating Geriatrics into
Other Subspecialties?

Over a decade ago, academic and
philanthropic leaders engaged medical

and surgical subspecialists to integrate
geriatrics into their respective disciplines, with
impressive results (12, 13). For example,
among patients with hip fracture, a
comanagement strategy between an
orthopedic surgeon and a geriatrician

(i.e., orthogeriatrics) reduced mortality,
postoperative complications (such as
delirium), and lengths of stay (14-16).

More extensive integration has occurred
with the development of the field of geriatric
cardiology (12, 17-19). Geriatric cardiologists
have created a fully integrated Cardiovascular
and Geriatric Medicine fellowship program
and developed other educational products,
including an online curriculum. In research,
an interventional trial of integrated geriatric
strategies with acute congestive heart failure
management reduced readmissions and
improved quality of life for hospitalized
older adults (20). The field continues to
expand, with federal grant funding to support
collaborative meetings and high-impact
articles envisioning future growth.

Despite demonstrable evidence of
success in other subspecialties, critical care
medicine has seen no such sustained effort.
This absence is striking considering the

overlap of discipline-specific expertise
between geriatrics and critical care (Figure 1).
This overlap might lead some to say that
caring for complexity and vulnerability
has always been the hallmark of critical
care—that geriatric critical care is
simply critical care. Nevertheless, recent
data indicate that geriatric syndromes,
such as delirium, sensory impairment,
and frailty (i.e., age-related clinical
conditions that do not fit into discrete
disease categories) are: 1) common
among patients with critical illness;

and 2) associated with morbidity and
mortality, independent of traditional critical
illness—related risk factors (21-26). Thus,
caring for older adults in the ICU does

not automatically confer expertise

in managing the complexity of these
patients. Moreover, in the past, such older
patients may have been triaged away from
the ICU to a much greater extent than is
acceptable today. A systematic approach for
integrating geriatrics principles into critical
care medicine is needed.

What Geriatrics Principles
Should We Learn and
Incorporate into Critical
Care Medicine?

A foundational principle of geriatrics is that
of decreased reserve with aging. Aging-

related physiologic changes, as well as
the higher prevalence of geriatric
syndromes with age, confer increased
vulnerability to adverse outcomes. In
practice, geriatricians manage the
interaction of acute illness with aging-
related decreases in reserve by identifying
and managing predisposing, precipitating,
and perpetuating factors. Predisposing
factors (e.g., frailty) are pre-existing and
increase vulnerability to adverse
outcomes. Precipitating factors are acute
illnesses or injuries (e.g., septic shock or a
fall) that trigger an acute decline.
Perpetuating factors are conditions (e.g.,
delirium, immobility, or polypharmacy)
that prolong illness or hinder recovery.

It is the interaction of predisposing,
precipitating, and perpetuating factors
that determines survival, development or
worsening of impairments and disabilities,
and recovery from critical illness. It
should be noted that, although advanced
age may confer increased vulnerability,
patients of the same chronological age
often have vastly different vulnerabilities.
Consideration of a patient’s precritical
illness trajectory provides context to a
patient’s illness and their chances of
recovery (27). Though not yet evaluated in
critical illness, the importance of identifying
and managing predisposing, precipitating,
and perpetuating factors during acute
illness has been shown to improve

Geriatric Critical Care Medicine

Entrustable Professional Activities for Critical Care Medicine

* Perform critical care procedures

* Manage acute complex medical
and surgical disorders in the ICU

* Resuscitate, stabilize, and care
for critically ill patients

Entrustable Professional Activities for Geriatrics

* Facilitate family meeting including
discussion of advanced directives
and end-of-life decisions

* Lead multidisciplinary healthcare teams

* Provide palliative and end-of-life care

» Teach patients, families, and
multidisciplinary team

* Improve quality and safety at the
individual and system levels

* Provide patient-centered care to
optimize function and/or well-being

* Integrate patient’s goals, values,
comorbidities, and prognosis into the
practice of evidence based medicine

* Prevent, diagnose, manage geriatric
syndromes

* Review medications to maximize benefit
and minimize number/adverse events

* Coordinate healthcare and healthcare
transitions for patients with multiple
chronic conditions & multiple providers

Figure 1. Entrustable professional activities of geriatrics and critical care medicine. Entrustable professional activities define the skills that describe a
discipline’s specific expertise. Geriatric critical care medicine represents the integration of entrustable professional activities from both geriatrics and critical
care. The left-hand box (yellow) describes critical care—specific entrustable professional activities. The middle box (orange) describes entrustable
professional activities that overlap between geriatrics and critical care. The right-hand box (red) describes the entrustable professional activities for
geriatrics. Because these geriatric entrustable professional activities are not traditional components of critical care clinical training, they represent the skills
that critical care clinicians should develop to provide optimal care for older adults with critical illness. ICU = intensive care unit.
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* Engage interdisciplinary critical care and geriatric subspecialty society, healthsystem, and local leadership to facilitate culture change
 Use existing online geriatrics training resources’ to begin training ICU providers in basic principles of geriatrics (e.g., ACE concepts)
« Identify interdisciplinary ICU “geriatrics champions” to become local experts, trainers, and resources for other clinicians

Now

* Re-focus interdisciplinary team rounding for all older adults to emphasize preserving function, preventing geriatric syndromes, and transitions of care

« Introduce foundational geriatric principles to CCM fellowship curricula through didactic and clinical experiences (e.g., ACE unit rotation)

 Develop and disseminate a “Geriatrics for ICU Providers Toolkit” online curriculum for use by existing clinicians and trainees
* Make aging-friendly modifications to ICU environment (e.g., large clocks, single-date calendars, reading glasses, portable amplifying devices)
« Refine geriatric assessment tools to the needs of critical care

Short-Term
(within 3 years)

* Update research agenda for aging and critical care
* Increase inclusion of older adults and older animal models into critical care research

« Integrate a geriatrics curriculum into CCM curricular milestones and certification exams
* Develop combined fellowship programs in geriatrics and CCM
 Partner with critical care and geriatric subspecialty societies to create clinical practice guidelines for the care of older adults with critical illness

Long-Term
(3to 10 years)

* Mandate inclusion of older adults in critical care trials
» Develop and mentor next generation of aging-focused critical care researchers

Figure 2. Timeline and steps for integration of geriatrics principles in critical care medicine. ACE = Acute Care for Elders; CCM = critical care medicine;
ICU =intensive care unit. 'https://geriatricscareonline.org/producttypestore/geriatrics-for-specialty-residents-toolkits/6/

functional outcomes in multiple clinical
trials (28-30).

What Steps Are Needed to
Integrate the Principles of
Geriatrics into Critical
Care Medicine?

A first step toward integration can be
achieved by adapting well-established
models from non-ICU settings, such as
the Acute Care for Elders (ACE) program.
Through an interdisciplinary team
approach, the ACE model emphasizes
maintenance of physical, cognitive, and
mental health function, prevention of
hospital-acquired geriatric syndromes (such
as delirium), and transition of care planning
from admission (28). ACE models have
been in use for over 20 years, with patients
incurring less disability, lower healthcare
costs, and fewer readmissions compared
with usual care (28, 30, 31). In spite of
the evidence supporting their use in
non-ICU settings, these concepts have

not been widely translated to the ICU.
One cornerstone of the ACE model is
interdisciplinary team rounding in which
all members of the team (i.e., physicians,
nurses, therapists, pharmacists, social
workers, and nutritionists) coordinate

care with an emphasis on rehabilitation
and preservation of independence
beginning at admission. Because many
ICUs already incorporate interdisciplinary
team rounding, with training, members of

520

the ICU team could integrate these
interventions into practice with minimal
or no increases in personnel. Another
cornerstone of the ACE model is the
concept of the “prepared environment,” or
physical environmental modifications to
prevent cognitive and functional decline
by fostering ambulation, functional
independence, and orientation (32). These
modifications include additions to the
physical environment, such as large clocks
and single-date calendars, to enhance
orientation, and sensory aids (portable
amplifying devices and reading glasses) for
patients with hearing or vision impairment.
Implementing the “prepared environment”
in the ICU would also require significant
subtractions from the existing environment,
where sensory overload, sleep disruption,
and frequent use of tethering devices (e.g.,
restraints and catheters) remain engrained
in ICU culture. A final cornerstone of the
ACE model is improving transitions of
care. Recent studies highlight lack of
communication between transferring and
accepting providers about the complexity
of patients, diagnoses and treatment
plans, and goals of care (33, 34). Thus,
early and thorough planning for the
ICU-to-floor transition, which currently
receives a fraction of the thought that goes
into hospital discharge planning, is
needed to enhance opportunities for and
the quality of communication between
multiple providers, patients, and their
families, and to address vulnerability
factors important to the patient’s

recovery, including functional decline or
sensory impairment.

Adoption of geriatric care models
into the ICU will require integration of
geriatric concepts into critical care training
programs and clinical practice. Critical care
providers must be equipped with the skills to
assess and manage geriatric syndromes,
such as multimorbidity, frailty, delirium,
sensory deficits, cognitive impairment, and
disability (35). To achieve this, the current
ICU workforce should be trained in
foundational geriatric principles, including
basic assessment tools and management
strategies. This could be achieved with
in-service training, quality improvement
programs, interdisciplinary “geriatrics
champions” to serve as peer resources,
and educational programs developed by
international critical care societies. Second,
critical care medicine fellowship should
teach geriatrics principles as part of
training. Assessment and management of
geriatric syndromes in the ICU should be
tested on certification exams. Development
of an educational curriculum should
include aging physiology relevant to critical
illness, assessment of cognitive and
physical function, recognition and
prevention of geriatric syndromes, evidence
behind integrated geriatric models to
improve patient outcomes, and thoughtful
training in “when less is more” (e.g.,
minimizing polypharmacy, avoidance
of tethering devices/restraints, and careful
consideration of the risks and benefits of
procedures). Trainees should also learn
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the limitations of current evidence and
clinical practice guidelines as they apply to
older adults. Fully integrated critical care and
geriatrics fellowship programs should be
developed to train true “geriatrics intensivists”
who autonomously incorporate principles of
geriatrics across the continuum from acute
critical illness to ICU survivorship.

Finally, continued discovery in basic,
translational, and clinical research is needed
to enhance our understanding of how aging
interfaces with critical illness and recovery. For
example, although the incidence of critical
illness increases with age, most basic science
research examines critical illness pathology in
younger animal models. Failure to consider
age-related biological processes, such as
cellular senescence, chronic inflammation, and
mitochondrial dysfunction, which may not be
present in younger animals, could be one
reason that drugs effective in animal models of
critical illness (e.g., sepsis) have not proven
effective in clinical trials (36). In addition, the
effects of critical illness on these age-related
biological processes is unclear (37). Although
incorporating aging into animal research will
add time and cost to studies, the resulting
findings may more readily translate to humans
and provide mechanistic insights into the acute
phases and long-term sequelae of critical illness
(ie., post-intensive care syndrome) (38).

Likewise, critical care clinical trials have
not traditionally considered factors related to
aging. For example, many studies exclude
those with multiple comorbidities, disability,
or cognitive impairment that results in
de facto exclusion of older adults, particularly
the oldest old. The importance of
considering age-related vulnerability is
highlighted by oncology clinical trials that
have identified older age and frailty as
risk factors for worse chemotherapy toxicity
without additional survival benefit (39, 40).
Thus, it is unclear whether interventions
demonstrated to be effective in younger
patients with critical illness are equally
effective (or even harmful) in vulnerable
older adults. To better align clinical trials

with the population in which critical illness
develops most frequently, funding agencies
should encourage inclusion of older adults
in all grant proposals, as is required with
minorities and children. Future studies
should ensure age-friendly strategies

(e.g., allotting additional time to conduct
assessments, provide visual and auditory
assistive devices) are available. Validated
measures of vulnerability factors should be
incorporated to better inform outcomes and
reduce bias in the reporting of results. The
study of age-related vulnerability factors is
already being used to facilitate a better
understanding of the impairments and
disabilities that comprise the post-intensive
care syndrome (22, 25). Results from these
studies could be used to develop prognostic
tools focused on outcomes important to
older adults, including function, independent
living, and quality of life. In conjunction with
interventional studies, benchmarks to gauge
the quality of care provided to older adults
should be developed. Finally, creation of

an aging-focused critical care research
consortium would be an ideal forum for
multicenter trials, the development of best
practices for critical care research, and
mentoring the next generation of critical care
researchers.

The changes in behaviors and culture
required to implement the proposed
integration of geriatrics into critical care will
require the skill and investment of leaders
in critical care and geriatrics on the local,
national, and international level, and
training the next generation of leaders. In
the United States, collaborations are already
being forged by a growing number of
critical care clinicians and researchers
conducting work within existing aging-
focused infrastructure, including the
Department of Veterans Affairs Geriatric
Research, Education, and Clinical Centers
and the National Institutes of Health-
funded Claude D. Pepper Older Americans
Independence Centers and Nathan Shock
Centers of Excellence. The next generation

of leaders is emerging through the
growing number of early career intensivists
who are obtaining leadership training and
mentorship in the aging-related aspects

of critical care through career development
programs, such as those sponsored by the
National Institute on Aging (41, 42).

We Need to Begin Integrating
the Principles of Geriatrics into
Critical Care Now

The time to begin this integration is now
(Figure 2). If we begin only with future
trainees, the number of clinicians who
possess the skills to care for older adults
will be insufficient and enter the workforce
too late to meet the rising demand.
Through the foresight of leaders in our
field, we heeded the call to expand critical
care capacity for the looming growth in
the aging demographic—yet this solution
leaves us underprepared to face the unique
needs of older adults with critical illness.
We lag behind our colleagues in other
subspecialties who are already improving
patient outcomes through the integration of
geriatric principles in clinical practice and
research. The demographic trends that
seemed far off in the early 2000s are upon
us, and will only continue. We must
begin an immediate investment of time,
talent, and resources. As General Patton
reminds us, moving quickly will no doubt
lead to early missteps, but these missteps
will serve as important learning
opportunities for how best to optimize care
and change practice patterns to address
the needs of our most complex and
vulnerable patients. Critical care medicine
in the 21st century is geriatric critical
care; the time to realize this in practice
is now. M

Author disclosures are available with the text
of this article at www.atsjournals.org.
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