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Abstract

Purpose of review We investigate the complexities and interplay between the concepts
of prognostic uncertainty and patient preferences as they relate to the delivery of goal-
concordant care to patients with severe acute brain injuries (SABI) in the Neurological
Intensive Care Unit (Neuro-ICU).
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Recent findings Patients with SABI in the Neuro-ICU have unique palliative care needs
due to sudden, often unexpected changes in personhood and quality of life. A substantial
amount of uncertainty is inherent and poses a challenge to both the patient’s prognosis
and treatment preferences. The delivery of goal-concordant care can be difficult to achieve.
Summary The uncertainty inherent to both prognosis and patient preferences challenges
the provision of goal-concordant care to patients with SABI. The best case/worst case/
most likely case scenario is a communication strategy that can aid clinicians when dis-
cussing the patient’s uncertain prognosis. A time-limited trial may provide a framework
for families and clinicians to pursue aggressive life-sustaining treatment for a certain
amount of time, in which prognosis may become more defined, patient goals may become
clearer, and clinicians and families may establish a common ground. Although the delivery
of goal-concordant care in the Neuro-ICU may be an unachievable, lofty goal, it is a level
of care that we should continue to strive for and discuss.

Introduction

Severe acute brain injuries (SABI), such as stroke, trau-
matic brain injury, and hypoxic-ischemic encepha-
lopathy after cardiac arrest, present a unique challenge
to patients, families, and clinicians given the sudden
presentation of life-altering deficits, the threat to the
patient’s personhood and quality of life, and the sub-
stantial prognostic uncertainty regarding mortality and
morbidity. These patients are also typically unable to
communicate their needs or to participate in decisions
about their care, which places this important respon-
sibility on their family members [1]. Although a spec-
trum of disease exists, patients often present acutely
neurologically devastated, where life or death depends
on immediate complex decisions including the utiliza-
tion of life-saving treatments, surgical interventions, and
transfers from community hospitals to urban or aca-
demic centers for higher levels of care. Even after early
survival, patients in the Neurological Intensive Care
Unit (Neuro-ICU) are frequently unable to participate
in decisions in their care as prolonged life-sustaining
treatments, including percutaneous endoscopic gastros-
tomy, tracheostomy, or ventriculoperitoneal shunt place-
ment, are considered. Highly consequential treatment

decisions are often time sensitive and must be made in
a fast-paced environment, where clinicians and family
members engage in a shared decision-making process
that requires mutual trust and substituted judgment on
the patient’s preferences and values as well as expected
outcomes [2, 3].

Due to these complexities, a palliative care approach,
meaning the holistic and expert communication and
management of the physical, psychosocial, and existen-
tial needs of patients and families, is fundamental to
the care of patients with SABI in the Neuro-ICU.

In this chapter, we focus on concepts that are central to
the palliative care approach and discuss challenges and
opportunities to providing goal-concordant care in the
Neuro-ICU. Goal-concordant care is the careful assess-
ment of a patient’s goals, values, and personhood so that
patients, their families and clinicians can develop a treat-
ment plan that prioritizes and most likely supports what
is most important to the patient [4]. We review relevant
literature, discuss challenges, and provide suggestions to
navigate prognostic uncertainty and patient preferences
and the resulting family distress, as they relate to the
delivery of goal-concordant care for patients with SABI.
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Prognostic uncertainty

Prognostic uncertainty after SABI applies not only to a patient’s likelihood of
surviving but, perhaps to even a larger extent, to their likelihood of recover-
ing to a state that they might consider to be “a meaningful life.” We consider
three aspects of this uncertainty: first, the uncertainty around the degree of
functional recovery; second, the uncertainty around a patient’s presumed
wishes about medical treatment; and third, the uncertainty about to what
degree a patient and their loved ones may adapt to a future health state [5].
The lack of certainty in predicting a patients’ recovery course can lead to
an emotionally difficult and ambiguity-filled decision-making process for
families [6]. When substantial prognostic uncertainty persists, especially in
the early stages of SABI, current guidelines recommend “aggressive” therapies
for those without advance directives to the contrary [7]. Recently published
guidelines by the Neurocritical Care Society highlight scales and scores to aid
clinicians with predictions regarding the need for certain interventions and
offering reasonably accurate chances of functional recovery [8, 9]. However,
as the guidelines allude to, several limitations preclude the ability to provide
a clear prognosis [8, 9]. Such limitations may include, among others, the lack
of long-term follow-up as well as lack of patient-centered outcome assess-
ments in most studies, the confounding effect of withdrawal of life-sustaining
treatment practices and self-fulfilling prophecies [10, 11], and the impact of
socioeconomic inequities and racism in healthcare. This lack of evidence
and clear guidelines leads to substantial practice variation across clinicians,
hospitals, and regions [12-15].

One method of addressing the prognostic uncertainty for SABI is the con-
cept of a time-limited trial (TLT) [16]. Instead of providing treatment options
as a dichotomous choice between the life-sustaining vs. the comfort-focused
pathway, a TLT of certain and transient life-sustaining therapies may offer a
structured compromise [17]: ATLT is an agreement between the clinician and
the surrogate decision-makers that outlines specific treatments that may be
pursued for an agreed upon amount of time and an agreed upon change in
the patient’s condition [16]. If the patient’s recovery trajectory is promising as
defined by previously agreed-on signs and symptoms, life-sustaining treatment
would be continued; if their clinical condition worsens or prognosis becomes
more certain towards an unacceptable health state due to lack of recovery or
other signs, further escalations of care may be avoided, life-sustaining treat-
ments stopped, and care transitioned towards an exclusive focus on comfort
[16]. The clinician and surrogate decision-maker should also agree on what
to do next if the patient’s clinical condition remains the same, or no clarity
regarding prognosis is available [18]. It is important that the clinician provides
objective measures for clinical improvement or decline and specifies endpoints
to the family members to set expectations as they, too, monitor the patient,
and to establish agreement as to whether clinical criteria of the TLT have been
met. These trials include family meetings to allow exploration and revisiting
of patient preferences and values, to provide the family with time to cope and
adjust to the patient’s condition, to allow rapport- or trust-building between
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clinicians and surrogate decision-makers, to provide longitudinal support
and continuity of care to the surrogate decision-makers, and to acknowledge
and reassess the uncertainty that is inherently a part of the shared decision-
making process [18]. A TLT can also provide the family with the temporary
option to give the patient a chance at recovery without indefinitely prolonging
suffering [16]. One multicenter, prospective quality improvement project in
medical ICUs aimed to use TLTs to decrease the use of nonbeneficial ICU care
[19¢]. Their results suggested that family meetings during the postinterven-
tion period, when compared to the preintervention period, were more likely
to include discussion about risk and benefits of treatment options, patient
preferences and values, and clinical measures of improvement; ICU length of
stay was decreased; and utilization of invasive ICU procedures was decreased
[19¢]. Possible barriers for clinicians to conducting a TLT include the follow-
ing: clinicians and families are not able to agree upon a time limit; surrogate
decision-makers request additional time; the lack of continuity due to clini-
cians’ rotating schedules; and unexpected fluctuations in the patient’s condi-
tion [20]. Also, surrogate decision-makers may adjust their expectations and
refine the goals of care as they follow the patients’ trajectory. The shortage of
guidelines regarding which clinical outcomes to track and the optimal length
of a TLT based upon evidence about expected recovery time frames has been
noted as a barrier to the use of TLTs by ICU clinicians [21]. Further investiga-
tion, specifically in patients with SABI, is needed to determine the effectiveness
of well-structured TLTs on improving emotional and psychological well-being
for family members and achieving goal-concordant care. Such investigation
may also include evaluating the effectiveness of including palliative care or
neuropalliative care specialist teams in these family meetings and in the struc-
ture and follow-up of TLTs.

Further complicating prognostic uncertainty is the concept of prognostic
discordance, where clinicians and family members have different perceptions
or expectations for the patient’s recovery. One observational cohort study of
patients with SABI found that—early in the ICU course—the predictions of
a patient’s likelihood for recovery to independence were substantially dif-
ferent between families, nurses, and physicians, with families tending to be
more optimistic about recovery [22¢]. Compared to families who identified
as non-Hispanic White, prognostic discordance was significantly more com-
mon with families who self-reported as non-White or Hispanic [23¢]. These
studies also distinguished between different types of discordance: “misunder-
standing” is the difference between what the clinician predicts and what the
family thinks the clinician predicts and may be due to miscommunication. A
potential disconnect between how clinicians deliver the prognosis and how
the families wish to optimally receive the information could contribute to
“misunderstanding.” For example, family members of patients with traumatic
brain injury have indicated a preference towards number-based projections
believing that it would be more concrete and limit the amount of uncertainty,
whereas physicians avoided number estimates, as it may promote false hope,
may be difficult for family to interpret, and may also be inaccurate or biased
[24]. A recent cross-sectional, mixed-methods study analyzed the language
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used by clinicians when presenting a prognosis during a family meeting for
patients in the Neuro-ICU [25]. Most of the statements made by clinicians
about survival, physical function, cognition, and overall recovery (62%) did
not include information about the likelihood of the outcome occurring, and
only 2% of the statements included a numeric estimate [25]. “Belief discord-
ance” is the difference between what the family thinks the clinician predicted
and what the family predicts themselves and suggests that a person’s own
beliefs influence their prognostic assessment to supersede the clinician’s esti-
mate [22¢, 23, 26]. When formulating their own opinions of the patient’s
prognosis, families consider “not just what the doctor tells” them, but also
their beliefs regarding their loved one’s will to live, the patient’s or other
loved ones’ past experiences surviving a poor prognosis, the patient’s physical
appearance, the effect of having family at the patient’s side, and their own
optimism, spirituality, and core beliefs [27]. Although they may contribute to
prognostic discordance, none of these factors seems inappropriate for family
members to consider in the acute or subacute phases of illness and should
be incorporated into prognosis communication, supporting the family in the
process of coping, and shared decision-making in the ICU.

One option that incorporates prognostic uncertainty into the communi-
cation model is the best case/worst case/most likely case framework [28]. In
this framework, which is an adaptation of scenario planning, an illustration is
used in conjunction with stories to describe what the patient may experience
in the best case, worst case, and most likely case with each treatment option
or throughout their clinical course [29]. Without knowing the likelihood of
each, presenting the best anticipated recovery and the worst anticipated case
for the patient’s prognosis can provide the family with a range of realistic
expectations, where the “most likely case” is usually somewhere in between.
As the patient’s hospital course progresses, the gap between the two sce-
narios should narrow and the “true/most likely” prognosis become clearer.
This method has been described in numerous settings, including during the
COVID-19 pandemic [30], when making decisions regarding potentially
risky surgical interventions [29], and in the trauma ICU [31¢]. Use of this
framework resulted in a clearer presentation of treatment options, offered a
variety of protentional clinical trajectories, created a more active discussion
with family members, and resulted in significantly improved end-of-life com-
munication scores [29, 31¢]. However, a small randomized, double-blinded
study comparing the use of the best case/worst case to the more traditional
risk/benefit framework when presenting palliative surgical options to patients
with advanced cancer found that patients had no difference in preference
between the two models [32]. Potential downsides to the use of this model
are that it is susceptible to increased subjectivity due to the potential biases
of the clinician completing the discussion [33], and clinicians have found it
monotonous to integrate into daily ICU rounds on every patient [31¢]. Future
research is needed to investigate if the framework can be successfully adapted
for use with patients suffering from SABI.



522 Curr Treat Options Neurol (2023) 25:517-529

Patient preferences

Identification of patient preference is a key element of the shared decision-
making process. A qualitative analysis of recordings of ICU family meetings
suggested that more than 88% of meetings contained no discourse regard-
ing the patient’s desire for autonomy, independence, emotional well-being,
relationships, physical function, cognitive function, or spirituality [34]. In
a study assessing a different cohort of audio-recorded family meetings, the
same research group found that clinicians used the patients’ values to make
a treatment plan in only 8.2% of conferences [35]. Understanding patient
preferences requires using information about a patient’s past-self to predict a
patient’s comfort with a future-self with a new, likely poor, functional status
[5]. Clinicians may want to explore who the patient was before the SABI and
what was most important to them. It is also important to establish what the
patient might be willing and able to endure in order to potentially achieve
a recovery that allows them to at least some extent participate in what is
important to them.

Ideally, discussions around artificial life support would have previously
occurred in the primary care setting in the form of advance care planning
documents. However, patients presenting with SABI rarely have advance direc-
tives [36, 37¢], and even if an advance directive is present, it often fails to
appropriately address the unique circumstances of SABI [36]. Therefore, clini-
cians often have to rely heavily on second-hand information about the patient
provided by family members through their own lens. When eliciting patient
preferences during family meetings, it is a key to gather an understanding of
the patients’ priorities for their general health and well-being and not just
regarding certain treatment options [38]. It is also important to consider
the patient’s priorities within the context of their religious beliefs, cultural
backgrounds, and prior experience with similar illnesses. This may take the
form of conversations generally about desired future physical, cognitive, and
social functional status that then become more focused on specific priorities
or activities [35]. Preferences may include a desire to live until a particular
date or event or as long as possible, or patients may draw the line at being
able to live at home vs. a hospital or institution; they may prioritize the relief
of pain over survival or even wakefulness and the ability to participate in
certain activities that they previously enjoyed or valued or to communicate
with others [39].

Few studies have focused on patient preferences specifically in the setting
of SABI. In one single center, prospective, cohort study, over one half (55%)
of families of patients with SABI perceived that their loved one would “prefer
a plan of medical care that focuses on extending life as much as possible” vs.
“a plan of medical care that focuses on comfort and would limit life-saving
treatments” (33%) or “unsure” (12%) [37¢]. Identifying comfort as a prefer-
ence was more likely among non-Hispanic White patients and those with
higher illness severity [37¢]. The finding that patients categorized as non-
White or Hispanic compared to non-Hispanic White patients were less likely
to prefer comfort-focused care requires future investigation. Another large
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study randomized healthy adults to the role of surrogate decision-maker for
a hypothetical patient with a recovery from SABI that either resulted in being
in a severe functionally disabled state or staying in a vegetative state [40]. For
the patients with severe functional disability, 15% of the surrogates chose life
sustaining treatment; for the patients in a persistent vegetative state, 11.4% of
families chose life sustaining treatment, which was not significantly different
between the groups [40]. In both scenarios, surrogate decision-makers who
chose life-sustaining treatment expressed more uncertainty about their choice
than those who chose comfort-care measures [41].

Even in situations where the patient’s preferences are clearly understood
and defined, devising a treatment plan that aligns with these preferences
remains challenging. For example, some treatments may be viewed as both
life-sustaining or comfort-focused depending on the clinical context and the
patient’s underlying co-morbidities. Young et al. present a case of a gentle-
man with terminal cancer who underwent an emergent thrombectomy after
suffering a devasting acute ischemic stroke [42]. Although thrombectomy
is traditionally thought of as life-sustaining, in this case, the thrombectomy
was considered “palliative,” as the goal was to minimize the amount of suf-
fering for the patient near the end of his life [42]. Even when a patient with
a neurological emergency has previous completed ACP documentation,
surrogate decision-makers may reverse them in order to pursue what they
believe aligns with the patient’s values regarding a specific disease process and
treatment option. A small retrospective chart review suggests that reversals
of ACP documentation can lead to a mixture of clinical outcomes, ranging
from death to independent living, and may be necessary in order to provide
goal-concordant care [43].

Family distress

As most patients with SABI are unable to participate in the formulation of
their care plan, this vital role is filled by family members or other surro-
gate decision-makers. Fulfillment of this responsibility can have significant
immediate and prolonged impacts on the individual. In one large prospec-
tive cohort study of family members of patients with SABI, one-half of the
family members suffered from moderate anxiety or depression during the
patient’s acute hospitalization, and 20% of family members continued with
the same level of distress at 6-month follow-up [44]. In another study of
patients who required prolonged mechanical ventilation, those with SABI
vs. those with non-neurological critical illness had more severe symptoms
of anxiety and depression 6 months after hospitalization [45]. After dis-
charge from the hospital, family members often have difficulty adjusting
to a new, often unexpected or undesired, normal and yearned for ongoing
support from clinicians during the recovery phase, especially when the pros-
pect of new treatment decisions arose [46]. Due to the documented severe
effects of the patient’s condition on the family members, numerous family-
centered interventions have been developed and tested with mixed results.
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Randomized clinical trials investigating multifaceted family-support inter-
ventions [47-49] have shown promising results that require further research.
Unaddressed emotional and psychological distress can make the surrogate
decision-maker’s already unthinkable task of formulating a goal-concordant
treatment plan by navigating the uncertainty of the patient’s prognosis and
preferences nearly impossible.

Goal-concordant care

Providing goal-concordant care requires that the entire healthcare team aligns
a patient’s treatment options with their personal goals and values and gives
them the potential for their personal optimal clinical course. Goal-concordant
care is delivered when the treatment that a patient receives is directed at achiev-
ing what is most important to them while avoiding interventions or symptoms
that are inconsistent with this patient’s values or goals. For instance, if a patient
has stated that they would only want to live if they were able to communicate
with their family and be cognitively reasonably intact, and 2 weeks into their
hospital stay they have started to awaken and say a few words, then prolonged
life support in terms of gastrostomy for continued artificial nutrition and
hydration could appear goal-concordant at the time—they may, however, also
have suggested “never” wanting to be in a nursing home, in which case a time-
limited trial of gastrostomy and nursing home for a month or three could be
considered but only with a clear agreement to revisit this pathway at follow-up
visits over the ensuing months—is the patient continuing to recover and how
realistic is it that they will regain the stated level of recovery? Has this goal
changed? Not having an expected clinical course or knowing the exact out-
come of the treatments that are being contemplated makes it incredibly diffi-
cult to develop a treatment plan that provides goal-concordant care and makes
it an ongoing, iterative process. In fact, in one qualitative study, some surrogate
decision-makers of patients with SABI felt that prognostic uncertainty caused
them to feel that there was not even a decision for them to make [50]. Another
qualitative study interviewed surrogate decision-makers of patients with SABI
who had undergone tracheostomy. In retrospect, these family members did
not seem to perceive the tracheostomy as a choice, because the only alterna-
tive would have been death [51]. In addition, research is needed to determine
the role of clinician bias when attempting to provide goal-concordant care
in the setting of uncertainty. Although it is important to acknowledge the
overwhelming amount of uncertainty when discussing goal-concordant care
with families, it is equally important to concretely address what is known with
a reasonable amount of certainty in terms of both patient preferences and
prognosis. This may include a certainty that a patient will require time in the
nursing home before potentially reaching a level of recovery that will allow
them to return home or a certainty that they will be dependent on artificial
nutrition and hydration for a certain amount of time.
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As difficult as goal-concordant care has been to achieve clinically, it has
also proved difficult to quantitatively measure in research. Some studies have
used surrogate end-points to measure goal-concordance, such as agreement
between physician decision and patient preference for withholding care;
duration of ICU admission, mechanical ventilation, and comatose state; and
presence and severity of the patients’ pain [52]. In the fast-paced intensive
care unit, where survival is priority, goal-discordant care may not always be
inappropriate, if provided for a limited amount of time. When asked, many
surrogates will say that their loved one would prioritize comfort over longev-
ity, but will also recognize that the care their loved one is receiving is prior-
itizing longevity over comfort [37¢]. These are important areas for clinicians
and families to explore. Clinicians and patients or surrogate decision-makers
may also have different definitions and concepts of goal-concordant care. In a
large, multicenter, prospective, cohort study of older adult patients who were
unable to participate in their treatment decisions on a general medical service
and in the medical ICU, surrogates were asked to place the patient’s treat-
ment preferences in one of three categories: comfort-focused, life-sustaining,
or intermediate [53]. Almost half of the patients (46.6%) received at least
one intervention that did not align with the surrogate’s stated goals-of-care
[53]. One of the strengths of this study was the use of an intermediate group
despite the fact that many in this group were still “full code” [53]. Future
research should investigate further the preferences of this intermediate group
and treatment options that they are willing to pursue.

Conclusion

The delivery of goal-concordant care in the neurocritical care unit may be a
lofty goal that is unlikely to ever be fully achieved. However, improvements
in communication, such as with the use of the “best case/worst case/most
likely case” framework, and the use of TLTs may move us closer to providing
goal-concordant care. Research specific to SABI is urgently needed to improve
our ability to prognosticate, find better ways to support family members
and shared decision-making, and better understand the importance of goal-
concordant care.
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