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Background and Purpose—The purpose of this statement is to delineate basic expectations regarding primary palliative care 
competencies and skills to be considered, learned, and practiced by providers and healthcare services across hospitals and 
community settings when caring for patients and families with stroke.

Methods—Members of the writing group were appointed by the American Heart Association Stroke Council’s Scientific 
Statement Oversight Committee and the American Heart Association’s Manuscript Oversight Committee. Members 
were chosen to reflect the diversity and expertise of professional roles in delivering optimal palliative care. Writing 
group members were assigned topics relevant to their areas of expertise, reviewed the appropriate literature, and drafted 
manuscript content and recommendations in accordance with the American Heart Association’s framework for defining 
classes and level of evidence and recommendations. 

Results—The palliative care needs of patients with serious or life-threatening stroke and their families are enormous: 
complex decision making, aligning treatment with goals, and symptom control. Primary palliative care should be 
available to all patients with serious or life-threatening stroke and their families throughout the entire course of illness. 
To optimally deliver primary palliative care, stroke systems of care and provider teams should (1) promote and practice 
patient- and family-centered care; (2) effectively estimate prognosis; (3) develop appropriate goals of care; (4) be familiar 
with the evidence for common stroke decisions with end-of-life implications; (5) assess and effectively manage emerging 
stroke symptoms; (6) possess experience with palliative treatments at the end of life; (7) assist with care coordination, 
including referral to a palliative care specialist or hospice if necessary; (8) provide the patient and family the opportunity 
for personal growth and make bereavement resources available if death is anticipated; and (9) actively participate in 
continuous quality improvement and research.

Conclusions—Addressing the palliative care needs of patients and families throughout the course of illness can complement 
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existing practices and improve the quality of life of stroke patients, their families, and their care providers. There is an 
urgent need for further research in this area.   (Stroke. 2014;45:00-00.)

Key Words: AHA Scientific Statements ◼ end of life care ◼ hospice care ◼ palliative care ◼ prognosis ◼ stroke

Considerable attention in stroke has focused on advances 
in emergent therapies, endovascular interventions, neuro-

imaging, public awareness, and risk factor control. Continued 
emphasis on stroke prevention and treatment is warranted, 
because nearly 800 000 individuals have a stroke each year. 
Despite advances in treating stroke, however, death and severe 
disability remain common outcomes, and these numbers 
could double as the baby boomers reach the ages of highest 
stroke risk.1

In 2010, there were nearly 130 000 stroke-related deaths 
contributing to >5% of all deaths in the United States; of 
these deaths, ≈73% were attributable to ischemic stroke, 
16% to intracerebral hemorrhage (ICH), 13% to sequelae 
of stroke, and 4% to subarachnoid hemorrhage (SAH).2,2a 
Approximately 50% of deaths occur in hospitals (including 
emergency departments and acute rehabilitation facilities), 
35% occur in nursing homes, and 15% occur in the home or 
other places.3 In addition, stroke is considered a leading cause 
of adult disability, because >20% of patients hospitalized for 
stroke are discharged to a skilled nursing facility and up to 
30% of all patients remain permanently disabled.4 The pallia-
tive care and end-of-life needs of patients and families with 
stroke are enormous. According to the National Consensus 
Project for Quality Palliative Care5:

Palliative care means patient and family-centered care 
that optimizes quality of life by anticipating, prevent-
ing, and treating suffering. Palliative care throughout 
the continuum of illness involves addressing physical, 
intellectual, emotional, social, and spiritual needs 
and to facilitate patient autonomy, access to informa-
tion, and choice. 

The following features characterize palliative care 
philosophy and delivery:

•  Care is provided and services are coordinated by an 
interdisciplinary team;

•   Patients,  families,  palliative  and  nonpalliative 
healthcare providers collaborate and communicate 
about care needs;

•   Services  are  available  concurrently  with  or  inde-
pendent of curative or life-prolonging care;

•   Patient and family hopes for peace and dignity are 
supported throughout the course of illness, during 
the dying process, and death.5,6

Palliative care is for all patients with serious illness that inter-
feres with quality of life. Although there is a strong empha-
sis within palliative care on end-of-life care, palliative care 
domains are appropriate for all patients with serious illness, 
regardless of illness stage. For example, attention to symptom 

and psychological assessment is important in improving the 
quality of life of patients who have had a stroke regardless 
of their prognosis. Diagnoses typically associated with pal-
liative care include cancer, advanced heart disease, lung dis-
ease, AIDS, amyotrophic lateral sclerosis, and dementia. Less 
emphasis, however, has been given to patients and families 
with stroke.7–16

The field of palliative care has grown rapidly since having 
been granted formal specialty status by the American Board of 
Medical Specialties. The demand for palliative care services is 
growing given that consultations have been shown to improve 
quality, reduce costs, and for some conditions, possibly extend 
survival.17 Although access to specialty palliative programs 
and services is improving, reaching nearly 66% of all hospi-
tals in 2010, there is still significant disparity in access to hos-
pitals that provide specialty palliative care based on hospital 
size and region of country.18

The majority of palliative care provided to patients and 
families is not delivered by palliative care specialists,16 nor 
should it be. There will never be enough palliative care spe-
cialists to manage all of the palliative care needs of patients 
and families with stroke, and the core elements of palliative 
care (eg, alignment of treatment with the patient’s goals, the 
basics of symptom management) should be routine aspects 
of care for any practitioner caring for patients and families 
with stroke. Within the field of stroke, this includes the stroke 
team and the various providers (neurologists, neurointensiv-
ists, neurosurgeons, physiatrists, geriatricians, primary care 
providers, nurses, and therapists) across the multiple settings 
of care (emergency department, intensive care unit, hospital, 
acute rehabilitation unit, nursing home, and hospice).

To optimally plan and expand palliative care services to 
patients and families with stroke, therefore, we distinguish 
between primary palliative care and specialty palliative care.19 
In such a model, the primary stroke team and its various mem-
bers manage many of the palliative care problems themselves 
(primary palliative care), initiating a specialty palliative care 
consultation for more complex problems.

In the present scientific statement, we delineate basic 
expectations regarding primary palliative care competencies 
and skills to be considered, learned, and practiced by provid-
ers and healthcare services across hospitals and community 
settings primarily responsible for caring for patients and fami-
lies with stroke. We also consider an appropriate triage system 
for calling on palliative care specialists when necessary. We 
include ischemic stroke, ICH, and SAH in our definition of 
stroke, pointing out differences where appropriate.

Methods
Writing group members were nominated by the committee 
chair on the basis of their previous work in relevant topic areas 
and were approved by the American Heart Association (AHA) 
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Stroke Council’s Scientific Statement Oversight Committee 
and the AHA’s Manuscript Oversight Committee. The writ-
ers used systematic literature reviews, references to published 
clinical and epidemiology studies, morbidity and mortality 
reports, clinical and public health guidelines, authoritative 
statements, personal files, and expert opinion to summarize 
existing evidence and indicate gaps in current knowledge. The 
evidence is organized within the context of the AHA frame-
work and is classified according to the joint AHA/American 
College of Cardiology Foundation and supplementary AHA 
Stroke Council methods of classifying the level of certainty 
and the class and level of evidence (Tables 1 and 2). All mem-
bers of the writing group had the opportunity to comment and 

approved the final version of this document. The document 
underwent extensive AHA internal peer review, Stroke Council 
Leadership review, and Scientific Statements Oversight 
Committee review before consideration and approval by the 
AHA Science Advisory and Coordinating Committee.

Primary Palliative Care for Patients and 
Families With Stroke

Any patient with a stroke that adversely affects daily function-
ing or will predictably reduce life expectancy or quality of 
life should have access to primary palliative care.5 Primary 
palliative care should begin at the diagnosis of an acute, seri-
ous, and life-threatening stroke, including those patients for 

Table 1. Applying Classification of Recommendations and Level of Evidence.

A recommendation with Level of Evidence B or C does not imply that the recommendation is weak. Many important clinical questions addressed in the guidelines do 
not lend themselves to clinical trials. Although randomized trials are unavailable, there may be a very clear clinical consensus that a particular test or therapy is useful 
or effective.

*Data available from clinical trials or registries about the usefulness/efficacy in different subpopulations, such as sex, age, history of diabetes, history of prior 
myocardial infarction, history of heart failure, and prior aspirin use.

†For comparative effectiveness recommendations (Class I and IIa; Level of Evidence A and B only), studies that support the use of comparator verbs should involve 
direct comparisons of the treatments or strategies being evaluated.
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whom some reversibility is a realistic goal but for whom the 
stroke itself or its treatments pose significant burdens and may 
result in reduced quality of life. Palliative care should also be 
available to those stroke patients with significant functional 
impairments who have progressive chronic comorbidities, 
who are unlikely to recover, and for whom intensive palliative 
care is the predominant focus and goal for the remainder of 
their lives. Primary stroke palliative care should not be viewed 
as an alternative to providing access to the full range of ser-
vices associated with stroke prevention, treatment, recovery, 
and rehabilitation but as an important component of the pri-
mary team’s efforts that can optimize quality of life.

Stroke patients and their families need a healthcare system 
that is prepared for and responsive to managing both early 
deaths and survival with disability. Early deaths are common 
in stroke, and most occur as a result of brain death or in the 
setting of withholding or withdrawing life-sustaining thera-
pies when prognosis for recovery is believed to be poor.20–25 
Survivors of severe stroke often have a gradual improvement 
in function but may experience significant disability with loss 
of independence, change in role functioning, and second-
ary stroke symptoms, all of which may benefit from skilled 

palliative care.7,26 The palliative care of patients and families 
should be individualized and tailored to the phase of illness, 
the patient’s life stage and values, the benefits and burdens of 
treatment, comorbidities, and cultural attitudes.

To successfully integrate and provide primary palliative 
care to patients and families with stroke, providers and health 
systems should be knowledgeable of and responsive to the 
following principles and practices: (1) Promote and prac-
tice patient- and family-centered care; (2) effectively esti-
mate prognosis; (3) develop appropriate goals of care; (4) be 
familiar with the evidence for common stroke decisions with 
end-of-life implications; (5) assess and effectively manage 
emerging stroke symptoms; (6) possess experience with care 
at the end of life; (7) assist with care coordination, includ-
ing referral to a palliative care specialist or hospice if neces-
sary; (8) if death is anticipated, provide the patient and family 
the opportunity for personal growth and make bereavement 
resources available; and (9) actively participate in continuous 
quality improvement and research.

Primary Palliative Care: Recommendations

1. All patients and families with a stroke that adversely 
affects daily functioning or will predictably reduce 
life expectancy or quality of life should have access to 
and be provided with primary palliative care services 
appropriate to their needs (Class I; Level of Evidence B).

2. Stroke systems of care should support a 
 well-coordinated and integrated healthcare environ-
ment that enables an informed and involved patient 
and family and is receptive and responsive to health 
professionals who can focus on both the disease pro-
cess and getting to know the patient and family in 
making decisions that are in line with their prefer-
ences (Class I; Level of Evidence C).

Promote and Practice Patient- and  
Family-Centered Care

Patient and family-centered care is “respectful of and respon-
sive to individual patient [and family] preferences, needs, 
and values, and ensuring that patient values guide all clinical 
decisions.”27 It promotes healing relationships and demands 
teamwork by clinicians. Patient- and family-centered care is 
ultimately determined by the quality of interactions between 
patients, family members, and clinicians.28

There are many challenges to achieving patient- and 
family-centered care in stroke. The compartmentalization 
of stroke care delivery (stroke unit, acute rehabilitation unit, 
nursing homes) may improve site-specific care but hinder 
overall care if there is fragmented communication between 
providers (neurologists, neurointensivists, neurosurgeons, 
physiatrists, palliative care providers, geriatricians, primary 
care providers, nurses, and therapists) and across settings 
(emergency department, intensive care unit, hospital, acute 
rehabilitation unit, home, nursing home, and hospice). In 
addition, most providers receive limited training in communi-
cation skills for patient-centered care. Available data suggest 
that doctors often do not talk to patients about their options, 
risks, and benefits.29

Table 2. Definition of Classes and Levels of Evidence Used in 
AHA/ASA Recommendations

Class I Conditions for which there is evidence 
for and/or general agreement that the 
procedure or treatment is useful and 
effective.

Class II Conditions for which there is conflicting 
evidence and/or a divergence of opinion 
about the usefulness/efficacy of a 
procedure or treatment.

  Class IIa The weight of evidence or opinion is in 
favor of the procedure or treatment.

  Class IIb Usefulness/efficacy is less well established 
by evidence or opinion.

Class III Conditions for which there is evidence 
and/or general agreement that the 
procedure or treatment is not useful/
effective and in some cases may be 
harmful.

Therapeutic recommendations

  Level of Evidence A Data derived from multiple randomized 
clinical trials or meta-analyses

  Level of Evidence B Data derived from a single randomized 
trial or nonrandomized studies

  Level of Evidence C Consensus opinion of experts, case 
studies, or standard of care

Diagnostic recommendations

  Level of Evidence A Data derived from multiple prospective 
cohort studies using a reference 
standard applied by a masked evaluator

  Level of Evidence B Data derived from a single grade A study 
or one or more case-control studies, 
or studies using a reference standard 
applied by an unmasked evaluator

  Level of Evidence C Consensus opinion of experts

AHA/ASA indicates American Heart Association/American Stroke Association.
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At its best, patient-centeredness is “the experience (to the 
extent the informed individual patient desires it) of trans-
parency, individualization, recognition, respect, dignity, and 
choice in all matters, without exception, related to one’s 
person, circumstances, and relationships in health care.”30 
In patients and families with stroke, it has the potential to 
improve satisfaction, safety, and outcomes; address dispari-
ties; and provide better value.28

Patient and Family-Centered Care: 
Recommendations

1. The stroke community of providers, researchers, 
educators, payers, and policymakers should promote 
patient- and family-centered care as its own quality 
dimension that requires measurement and improve-
ment (Class I; Level of Evidence C).

2. It is reasonable that the stroke community support 
interventions, evaluation methods, and resources to 
encourage providers to focus on improving and refin-
ing patient-centered communication skills through-
out their careers (Class IIa; Level of Evidence C).

Estimating Prognosis in Stroke
Recent guidelines not specific to stroke have addressed gen-
eral approaches to estimating and communicating prognosis 
in patients with advanced illness.31,32 Accurately estimating 
and communicating prognosis is central to high-quality deci-
sion making in patients with stroke. Many studies have docu-
mented early clinical, radiographic, and laboratory variables 
associated with mortality and disability, and clinical practice 
guidelines33,34 and various prediction models exist for each 
stroke type. Prognostic estimates can be based on these pre-
diction models or alternatively on clinician experience with 
prior similar cases. There are certain stroke syndromes (eg, 
acute basilar artery infarct with coma and apnea, and malig-
nant middle cerebral artery infarct) with high risk for early 
mortality or severe disability. It is important to recognize the 
inherent strengths and weaknesses of various methods of for-
mulating prognostic estimates, particularly when they are used 
to guide decisions about palliative and end-of-life treatments. 
Errors in prognostication can have significant consequences, 
including premature withdrawal of treatment and overtreat-
ment causing excessive suffering, burden, and costs.

Several common challenges surrounding the determina-
tion of prognosis are worth noting. One important bias for 
providers to consider is the “withdrawal bias.”35 Prognostic 
models and clinical experience for severe stroke patients may 
be biased by the frequent withdrawal of life-sustaining treat-
ments, leading to a self-fulfilling prophecy in which the “true 
prognosis” if all life-sustaining treatment were offered is dif-
ficult to ascertain.36–38 Given the frequent use of early deci-
sions to limit life-sustaining treatment in ICH, the potential 
for withdrawal bias is likely far greater in ICH than in other 
stroke types.39–41

An additional challenge comes from determining what rep-
resents a “good” outcome to an individual patient. The defini-
tion of a good outcome often varies across models, with many 

focusing on risk of short-term mortality. However, long-term 
functional outcome and quality of life are likely more impor-
tant to many patients and families. Stroke survivors can report 
satisfying quality of life even in the face of severe functional 
deficits.42,43 The phenomenon of individuals with disabilities 
rating their quality of life higher than nondisabled individuals 
is known as the disability paradox.44 Patients and surrogate 
decision makers may need to be educated about the capabil-
ity of individuals to adapt to physical limitations and disease 
burden (“Cognitive Biases”).

The quality of existing stroke prognostic models varies 
widely.45–48 Therefore, it is important for clinicians to be confi-
dent that a selected model has been developed with appropri-
ate methodological rigor, including adequate sample size in 
the development cohort and external validation of predictive 
accuracy in multiple diverse populations.45,47,49 Models derived 
from clinical trial populations or registries based at major 
stroke centers are not necessarily applicable to the broader 
population of all stroke patients in a community, especially 
when one considers diverse populations with high proportions 
of racial and ethnic minorities. Few if any models incorpo-
rate certain important factors shown to influence outcome 
after stroke, such as institutional norms on approaches to 
 end-of-life care,39 the presence of a do-not-resuscitate (DNR) 
order,36–38 provider values,50 and communication regarding 
prognosis and treatment goals.51 It can often be a challenge 
in model development to find an appropriate balance between 
making a model simple enough for practical bedside use while 
incorporating sufficient information to account for the mul-
tiple factors that influence outcome.52

In addition, there are inherent difficulties in applying prob-
ability estimates derived from a statistical model at a popula-
tion level to an individual’s risk of death or disability.53,54 It is 
important to remember that assessments of model discrimina-
tion and calibration are based on the model performance at the 
aggregate level. Different models can lead to widely varying 
estimated probabilities of death for an individual, even when 
each individual model is well calibrated.54 These and other 
difficulties have led some to suggest that model-predicted 
probabilities should not be used as the primary basis for deci-
sions regarding withholding or withdrawing life-sustaining 
treatments.48,54,55 No prognostic model has been systematically 
evaluated in a controlled study to determine its utility in guid-
ing decisions about end-of-life treatment.56

An alternative to using a model-based estimate for progno-
sis is to base the estimate on clinician experience with prior 
similar cases and expected neurological deficits from knowl-
edge of neuroanatomy. Clinicians have the ability to flexibly 
adapt and tailor their prognostic estimates to a variety of fac-
tors that may not be well captured in mathematical models, 
such as multiple comorbid illnesses, prestroke functional sta-
tus, life stage, and changes in patient status over the course 
of hospitalization. However, clinician prognostic estimates 
are also imperfect, because they can vary substantially among 
physicians36,57 and are subject to both optimistic and pessimis-
tic outcome predictions.58–61 Evidence from the general pallia-
tive care literature suggests that obtaining a second opinion, 
perhaps from an experienced colleague or a multidisciplinary 
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team of experts, may help to minimize the effect of individual 
biases on prognostic estimates.32,58

Despite the potential limitations of formal prognostic mod-
els, well-validated models can have value in providing stan-
dardized estimates based on large populations with  long-range 
outcomes. A systematic review of all available stroke prog-
nostic models is beyond the scope of this scientific state-
ment, although selected prognostic models for each stroke 
type are highlighted as a reference. Most stroke prognostic 
models incorporate at least the patient’s age and a measure of 
initial stroke severity, with severity being the most important 
predictor of subsequent disability or death.62–66 Other com-
monly identified predictive factors for ischemic stroke include 
comorbid illness, especially atrial fibrillation; laboratory val-
ues such as initial glucose; and stroke subtype.62,66,67

As an example for ischemic stroke, the iScore incorporates 
these and other elements (with the addition of prestroke func-
tional dependence, heart failure, cancer, and dialysis) and has 
undergone a fairly rigorous development and external valida-
tion process for prediction of early death or severe disabil-
ity at hospital discharge.66,68 In 1 study, the iScore has been 
shown to be more accurate than physician estimate alone at 
predicting short-term outcome.69 For ICH, the ICH score is 
one of the most commonly reported models that has been 
associated with both 30-day mortality and 12-month modi-
fied Rankin scale.70–72 This score incorporates age, clinical 
examination (Glasgow Coma Scale), hemorrhage volume, 
presence of intraventricular hemorrhage, and infratentorial 
origin. Other authors have suggested slight variations to the 
original ICH score that were found to improve model per-
formance in some data sets.73,74 For aneurysmal SAH, the 
Hunt-Hess scale and the World Federation of Neurological 
Surgeons Scale are classically reported grading prognostic 
schemes, although several issues with these scales have been 
identified, and there is a need for additional high-quality vali-
dation studies of prognostic scales in SAH.46 Other clinical 
factors commonly reported to be associated with poor out-
come after SAH include hyperglycemia, aneurysm size and 
location, amount of blood measured by Hijdra scores, and 
late complications such as rebleeding and delayed cerebral 
ischemia.46,75–78

Despite limitations to our methods for formulating a prog-
nostic estimate, patients and families need some estimate of 
what the future holds to help guide decision making. As a 
result, the formulation of a survival and outcome prediction 
for patients with stroke should be individualized using the 
clinician’s estimates based on their experience and the best 
available evidence from the literature, including model-based 
outcome predictions from well-validated studies.79 This com-
bined approach to formulating a prognostic estimate is sup-
ported by evidence in nonstroke patients that suggests that the 
combination of a model-based prediction with a clinician esti-
mate may be superior to either individual approach.80 Although 
uncertainty in prognosis can be unsettling for the clinician, 
the majority of family members of critically ill patients accept 
that prognostic estimates are uncertain and want providers to 
discuss prognosis even when it is unclear.81 The variability in 
patient self-reported outcomes at similar levels of functional 

deficits suggests that an individualized approach to prognos-
tic discussions, focused on aspects of recovery most impor-
tant to the patient, may be advantageous. Clinicians should 
work together with patients and surrogate decision makers to 
find the appropriate balance between evidence available from 
prognostic models, patient preferences, and clinician experi-
ence to guide decision making.82

Estimating Prognosis: Recommendations

1. Before making a prognostic statement, to the extent 
possible, clinicians should obtain a thorough under-
standing of what aspects of recovery (eg, ability to 
walk, communicate, tolerance for disability) are most 
important to the individual patient and family and 
then frame the subsequent discussion of prognosis in 
these terms (Class I; Level of Evidence C).

2. Clinicians should be aware of the inherent uncer-
tainty, limitations, and potential for bias surrounding 
prognostic estimates based on either clinician experi-
ence or a prognostic model (risk score) (Class I; Level 
of Evidence C).

3. In formulating a stroke prediction of survival and the 
spectrum of possible outcomes, it can be useful for 
clinicians to use the best available evidence from the 
literature, including relevant model-based outcome 
prediction, in conjunction with their clinical impres-
sion based on personal experience (Class IIa; Level of 
Evidence C).

4. Rigorously developed and externally validated prog-
nostic models may be useful to inform an estimate of 
outcome after stroke. However, caution is advised, 
because the value of model-based estimates has not 
been established for end-of-life treatment decisions 
after stroke (Class IIb; Level of Evidence B).

5. Providers might consider asking for a second opin-
ion about prognosis from an experienced colleague 
when the range of prognostic uncertainty will impact 
important treatment decisions (Class IIb; Level of 
Evidence B).

6. Explicit disclosure of prognostic uncertainty to 
patients and family members may be reasonable 
(Class IIb; Level of Evidence C).

Establishing Goals of Care
The overall approach to care is grounded in shared decision 
making and based on the prognosis, the benefits and bur-
dens of treatment choices, and the patient’s values and pref-
erences.83 Initial goals of care discussions occur during the 
acute period when the risk of mortality and significant dis-
ability may be high and yet the ultimate outcome remains 
uncertain. These are not one-time discussions. Because prog-
nosis and patient preferences change over time, the process 
of establishing goals of care represents an ongoing dialogue 
of information exchange to reaffirm and revisit the plan of 
care. Conversations about these issues are interprofessional 
and can take place formally (eg, when prognosis and treat-
ment options are discussed with physicians) and informally 
(eg, at the bedside, with nurses, social workers, chaplain, and 
therapists, etc).
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Key communication tasks include building rapport, talk-
ing about serious news, discussing prognosis, discussing 
treatment evidence, dealing with conflict, acknowledging 
loss, transitioning to end-of-life care, and talking about 
dying. Knowledge and use of effective communications tech-
niques is critical for establishing the goals of care in stroke. 
Practical strategies including different approaches are sum-
marized in Table 3 and have been published elsewhere.84–88 
Proactive, routinely offered patient and family meetings are 
the means through which essential information is shared.89–91 
Meeting leadership requires flexibility, patience, group facil-
itation and counseling skills, knowledge about medical and 
prognostic information, and a willingness to provide guid-
ance in decision making. Meetings should occur in a quiet, 
neutral place if possible. The first meeting should occur early 
in the course of illness, with regularly scheduled follow-up 
meetings.

We provide an overview of the goal-setting process, discuss 
approaches to overcome the challenges in decision making, 
and review common preference-sensitive decisions that con-
front patients and families with severe stroke.

Goal-Setting Process: Overview

Prepare and Plan
Initial steps include gathering and resolving medical facts, 
soliciting opinions from other specialties, and reviewing 
advance directives, relevant psychosocial information, impor-
tant family dynamics, and any preferences for sharing of 
medical information. Considerations should be given as to 
who should be invited to meetings, including asking advice 
and permission from the decision maker (eg, patient, surro-
gate). Healthcare team members to be considered include not 
only physicians, nurse practitioners, and nurses but also social 
workers, therapists, and cultural interpreters. A premeet-
ing team “huddle” of the healthcare professionals is recom-
mended. At this meeting, the team aligns plans, decides on the 
key messages, and negotiates the role each party will have in 
the family meeting. The first meeting is often about sharing 
information regarding the medical facts, which then unfolds 
into discussions about options and treatment decisions, usu-
ally at subsequent meetings. One should try to adopt a mind-
set of curiosity and detachment and avoid preset agendas (eg, 

Table 3. Communication Techniques Used in Stroke Palliative Care

Technique Comment/Example

Strategies to build trust Encourage patients and families to talk; acknowledge errors; be 
humble; demonstrate respect; do not force decisions; listen 
carefully before responding

“Fire a warning shot” When initiating bad news discussions: “I am afraid I have some 
difficult news to share with you”

Use silence effectively After delivering bad news, resist urge to fill silence with more 
medical facts

Pace information and “check-in” periodically “Are we on track?”
“What haven’t we touched upon that is important to you?”

Use “D-word” (dying) effectively “Based on what is happening to you and how sick you have 
become, I believe you are (your loved one is) dying”

Cautious use of “I’m sorry” Often misinterpreted as aloofness, pity, or admission of 
responsibility

“I wish” statements Simultaneous expression of empathy and limits of treatment: “I 
wish we had better treatments for your condition”

Help develop coping strategies “Where do you find your strength or support”
“In past circumstances, what has helped”

Communication tools for addressing conflict Active listening, self-disclosure, explaining your view, reframing, 
and brainstorming

Strategies to reframe hope Lighthearted humor, life review, focus on meaningful activities

Summarize and restate your understanding “Let me make sure I understand you correctly”

Responding to emotions Consider the NURSE mnemonic

  Name the emotion being expressed “I can see that this is very upsetting”
“You seem overwhelmed by this news”

  Understand and empathize, if you  
 genuinely feel it

“I imagine it feels overwhelming”
“I would probably feel the same way”
“I can’t imagine how difficult this is for you”

  Respect the family’s behavior “Anyone in your shoes would be upset”
“A lot of people would feel angry right now”

    Support the family by expressing a willingness 
to help

“We will work through this together”
“Is there anyone you would like me to call?”

    Explore more about what is underneath the 
emotion

“Tell me what is most upsetting to you”
“Tell me what worries you the most”

Adapted with permission from Quill et al.84 Copyright ©2014, American Academy of Hospice and Palliative Medicine.
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getting the DNR). Paying attention to the proper environment 
(quiet, sitting down) and the time needed can help build rap-
port and trust.

Find Out What the Patient and Family Know and  
Want to Know
The start of the meeting should begin with introductions and 
negotiation of the meeting agenda. Before sharing informa-
tion, one should ask the family or patient what they know. This 
allows the clinician to know what the family knows, how other 
clinicians have discussed the issues, what the family’s percep-
tions are about the issues, and where misunderstandings may 
be. In addition, one should ask surrogates what they want to 
know about their loved one’s status. Although most surrogates 
want all possible information, good or bad, asking this shows 
respect for the surrogate and may allow the surrogate to con-
trol the rate of information. Most patients and families want 
to know prognosis, but a minority do not.92 In these situations, 
it is important to assess the reasons underlying their concerns, 
exploring creative solutions such as to supply limited informa-
tion, designate a proxy, or allow control over how the informa-
tion is shared.

Sharing Information and Communicating  
“What to Expect”
When sharing information, most patients want their provid-
ers to be direct yet not blunt, empathetic and willing to spend 
time on the topic. Basic elements of information sharing may 
include the nature of the injury, results of studies, and progno-
sis (“what to expect”). The amount, type, and pace of informa-
tion shared will depend on the stage of illness, the life stage 
of the patient, the level of understanding, and the emotional 
readiness of the participants. Information should be delivered 
in simple language (possibly at a grade level of 6 or 7), with 
frequent pauses, and with periodic checking to improve under-
standing. Given the amount of information that could be con-
veyed, clinicians should think carefully about what to focus 
on. Some patients and families prefer to view brain images 
to facilitate understanding. It is also important to provide the 
“big picture,” with the ability to delve into the details depend-
ing on the needs of the patient and family. When one com-
municates prognosis in stroke, it is often more important to 
focus on “how well” as opposed to “how long,” although both 
are interrelated and of immense importance.79 This involves 
working with the family to (1) summarize the range of medi-
cally reasonable treatments for this patient at this particular 
time and (2) explain the risks and benefits of each treatment 
option within the personalized rubric of goals and desires set 
by the surrogate. This will include discussions of potential 
complications, the degree of impairments, the remaining abili-
ties, and the time, pace, and range of the recovery process.93,94 
Individuals only hear a limited amount of information, and 
even less when stressed, so the clinician must decide the key 
points they want to transmit.

Responding: Attending to Emotions
Patients and families may experience a variety of emotions 
in response to sudden and severe stroke in a variety of ways, 
and providers who can anticipate, acknowledge, legitimize, 
explore, and support these emotions can improve satisfaction, 

reduce anxiety, and lower risk of depression.95 One useful 
mnemonic that has helped clinicians respond empathically 
in conversations is NURSE (Table 3). NURSE stands for 
Naming the emotion expressed in the conversation, demon-
strating that you are trying to Understand the family’s emo-
tional reaction; Respecting the family’s behavior; Supporting 
the family by expressing your willingness to help them deal 
with the information and their questions; and Exploring the 
emotion in the context of the discussion. Providers should 
recognize their own possible emotional blocking behaviors 
(interrupting, softening information, euphemistic vocabulary) 
and think about how their own emotions may lead them to 
hedge information or avoid bad news.

“Diagnosing” Patient Preferences
Misdiagnosing patient preferences can have enormous impli-
cations in stroke care.96 Good decision making matches the 
treatment plan with the patient’s values and preferences. When 
surrogate decision makers are involved, it is important that 
they understand their role is to help clinicians understand what 
the patient would want rather than to make the decision solely 
based on their own values. In addition to reviewing living wills 
or other advance care plan, the clinician and surrogate must 
often try to recreate the patient’s values. Open-ended ques-
tions to gain insight into the patient’s life and values are a use-
ful method; for example, “If the patient was sitting here and 
could hear what we said about his/her medical disease, what 
would he/she think?” Other techniques involve asking the sur-
rogate about the patient’s daily life, what the patient liked to 
do or, alternatively, what the patient might worry about should 
the patient become sicker. After clarifying the patient’s goals, 
it is often useful to summarize what has been expressed.

In these discussions, it is important to discuss balancing the 
quality and quantity of life. Elucidating from the surrogate how 
the patient might balance these 2 values is crucially important. 
When eliciting patient values, it is important to recognize that 
patients with disabilities tend to rate their quality of life higher 
than healthy patients who are asked to imagine themselves 
with the same disability (“Cognitive Biases”).35 Reasons for 
such a possible misestimation of the  quality-of-life impact 
from a stroke might be that patients and surrogate overly focus 
on the disability rather than on the remaining cognitive and 
physical abilities that allow valued life activities. As a result, 
providers should always emphasize the remaining abilities 
rather than simply enumerating deficits when communicating 
prognosis, as well as be cognizant of the ability of patients to 
adapt to acquired deficits, even those that might at first seem 
unimaginable.97 Thus, follow-up discussions may be required 
to reassess treatment goals and preferences.

Making a Recommendation: Tailoring Treatments to Goals
After the goals have been clarified, the conversation can then 
move to discussing the ability of specific treatments to meet 
desired goals.82 In some cases, families may want to come to 
a decision on their own once the treatment and probable out-
comes have been presented. In other cases, they would like 
the physicians to make the decision, or more commonly, they 
want to know what the physician or other healthcare provider 
would recommend. Anytime a recommendation is made, it 
should be done in the context of the patient’s and family’s 
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values, and as much attention should be placed on what can be 
done as on what will not achieve the patient’s goals.

Goal-Setting Process: Recommendations

1. Knowledge and use of effective communication tech-
niques is a critical core competency to improve the 
quality of stroke decision making, as well as patient 
and family satisfaction and outcomes (Class I; Level 
of Evidence B).

2. Knowledge, skills, and competency in running an 
effective patient and family meeting are important in 
the management of patients and families with stroke 
(Class I; Level of Evidence B).

3. Providers should integrate the best available scien-
tific evidence and the best available evidence about 
patient values and preferences when making a rec-
ommendation about the best course of continued care 
(Class I; Level of Evidence B).

4. Because patient preferences change over time, it is 
important to periodically revisit discussions to reaf-
firm or revise goals and treatment preferences as 
needed (Class I; Level of Evidence B).

5. A structured approach to setting patient goals in 
patients with stroke care may be reasonable to 
improve the quality of health care (Class IIb; Level 
of Evidence C).

Approaches to Overcome Challenges With Decision 
Making in Stroke

Managing Uncertainty
One approach to managing uncertainty is to acknowledge it, 
because most patients want their providers to acknowledge 
that prognosis is uncertain.81,92 This acknowledgement of 
uncertainty, however, must simultaneously be countered with 
a commitment to a meaningful engagement and nonabandon-
ment during the course of one’s stroke trajectory. First, this 
means acknowledging the difficult emotions associated with 
uncertainty. Second, it requires that clinicians give patients/
families signposts that they can use to understand if things 
are getting better or worse. Finally, because many clinicians 
change service frequently, this requires the effective use of 
handoffs and information exchanges during transitions in care.

In many stroke patients, the challenge is to offer patients 
and families the ability to simultaneously hope for the best 
(explore all treatment that may help prolong life and relieve 
suffering) and prepare for the worst. The use of the phrase 
“hope for the best and prepare for the worst” can help manage 
and affirm both emotions.85 Using “I wish” statements may 
also allow one to simultaneously manage these dual outcomes 
and express empathy about the limits of available options.85,88

Another approach to managing uncertainty is the use of 
time-limited trials, which is an agreement between patient/
family and clinicians to use certain medical therapies over a 
defined period to assess the patient’s response according to 
agreed upon clinical outcomes that define relative successes 
or failures in view of the patient’s goals.98 A time-limited trial 
allows opportunity for (1) evaluation of trends and progress; 
(2) patient reflection; (3) family input; (4) goal setting; (5) 

adaptation to a “new normal”; (6) palliation of symptoms 
and suffering; (7) building trust; (8) recruiting community 
resources; and (9) rehabilitation and functional improvement. 
In patients with stroke, time-limited trials are often structured 
around early swelling in ischemic strokes and ventilator or 
nutritional support, and the duration of the trial may be days 
to months depending on the outcome chosen (eg, eye open-
ing, command following, safety of swallowing food, level 
of independence). Although time-limited trials can be used 
to facilitate a patient-centered plan, there is no prospective 
evidence regarding their utility in patient- or family-centered 
outcomes.

Surrogate Decision Makers
Because many stroke survivors lack capacity, provider skills 
in working with surrogate decision makers are essential. This 
includes effectively drawing on the hierarchy of the 3 distinct 
decision-making standards, including patient’s known wishes, 
substituted judgments, and best interests.99,100 Although surro-
gate decision makers do not perfectly predict patient treatment 
preferences, they provide insight into the patient’s prior val-
ues.101 It is important to keep in mind that surrogate decision 
makers rely on multiple sources of information when estimat-
ing their loved one’s prognosis and rarely rely solely on the 
physician’s prognostic estimate.102 In addition, like patients, 
surrogates are often overly optimistic in predicting how well 
their loved one will do over time.103 Finally, providers need 
to be aware of the intense emotional burden felt by up to one 
third of surrogate decision makers that can linger well beyond 
when the decisions are made, and providers should refer to 
grief and bereavement services when appropriate.104 As part 
of the goal of improving family outcomes, these should be 
actively shared decisions between providers and families such 
that providers, with their medical expertise, share the burden 
of these decisions with families.

Cognitive Biases
There are several well-described cognitive biases that pervade 
human decision making, including end-of-life treatment deci-
sion making.35,105 These include affective forecasting errors, 
focusing effects, and optimism bias. Affective forecasting 
errors include improperly predicting one’s emotional state in 
the future, usually overestimating the emotional impact that 
a future health state will have on an individual (which results 
in the disability paradox). Focusing effects include anchor-
ing too much on 1 aspect of health (usually the disability) 
without fully appreciating the remaining abilities. Optimism 
bias is pervasive to the point of likely being evolutionarily 
advantageous and is often found in providers, patients, and 
surrogates.106 How these biases influence individual decision 
making is not yet fully elucidated, but an awareness of their 
potential might minimize their biasing effects. Debiasing 
strategies involve the explicit acknowledgement of one’s own 
potential to be biased (eg, overly optimistic or pessimistic 
in one’s prognostication),35,105 as well as the likely impact 
on patients and surrogates.79 This bias “time out” forces a 
 self-awareness of the personal, system-level, and emotional 
factors that may bias decision making, as well as the poten-
tial strategies to overcome these influences when establishing 
goals of care.
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Self-Fulfilling Prophecy
A self-fulfilling prophecy is a prediction that directly or 
indirectly causes it to become true. Physician’s prognosis of 
survival and poor cognitive outcome are one of the strongest 
predictors of withdrawal of life-sustaining therapies.107,108 In 
stroke palliative care, the risk of a self-fulfilling prophecy can 
occur in at least 2 contexts: the withdrawal bias and the use of 
early DNR orders. For a discussion of the withdrawal bias, see 
“Estimating Prognosis in Stroke.”

Many studies in patients with ischemic stroke and ICH 
have shown that the presence of a DNR order compared with 
patients without a DNR order is associated with a higher risk 
of short-term mortality.21,37,38,40,109–113 There is concern that this 
association can lead to a false prognostic pessimism that may 
lead to premature withdrawal of life-sustaining measures and 
thereby to a self-fulfilling prophecy. In such studies, however, 
it is difficult to determine causality. On the one hand, the 
presence of a DNR order may influence subsequent care and 
treatment decisions in unintended ways that lead to less desir-
able outcomes. On the other hand, DNR orders are negotiated 
with patients and families who likely have worse underlying 
prognosis before the discussion and may represent appropri-
ate matching of treatment to goals. One study showed that in 
the ischemic stroke patients within the veteran population, 
the presence of a DNR order was not associated with lower 
quality of care as measured on traditional process measures.114 
To mitigate against the potential of early DNR orders caus-
ing a self-fulfilling prophecy, providers, patients, and families 
should be cautioned about making early DNR decisions or 
other limitations in treatment before fully understanding the 
prognosis, including the potential for recovery.

Cultural Competence
Awareness of cultural and religious preferences and prac-
tices can facilitate understanding of family choices when 
discussing options, particularly when families request or 
decline  evidence-based therapy.87 Although clinicians are not 
expected to be experts in various cultural or religious prac-
tices, it is important that they are respectful of and sensitive 
to these preferences and aware of the influence they may have 
in decision making. Social workers, language and/or cultural 
interpreters, and chaplains may provide important information 
about cultural and religious beliefs and practices.

Conflict Resolution
Conflicts may result from information gaps, treatment goal 
confusion, emotions, mistrust, and genuine value differ-
ences.86 Conflict can occur within families, between staff and 
families, and among treatment teams. Because most conflict 
revolves around differences of opinion and interpretation of 
the facts and emotions, listening rather than trying to convince 
is often a more helpful negotiating style. In some cases, an 
intervention desired by a surrogate may appear discordant 
with the patient’s stated goals or medical realities. After trying 
to understand why “this reasonable and loving family member 
is asking for something we do not believe is helpful,” we as 
clinicians can offer to explain why we think the treatment is 
not going to achieve the patient’s goals. This is particularly 
difficult in our national culture of “doing everything pos-
sible” and difficulty accepting the inevitability of impending 

death.115 Clinicians must work with patients and their families 
to explain why a particular treatment is inconsistent with the 
overall goals of care, using patients’ preferences as a rubric for 
why the treatment is not appropriate. These discussions can 
be emotionally charged and may require considerable time. 
However, they should not become adversarial.

Approaches to Overcome Challenges With Decision 
Making in Stroke: Recommendations

1. Providers should recognize that surrogate decision 
makers use many other sources of information in addi-
tion to the doctor’s expertise in understanding their 
loved one’s prognosis (Class I; Level of Evidence B).

2. Providers should recognize that making surrogate 
decisions has a lasting negative emotional impact on 
a sizeable minority of surrogates, who should be pro-
vided access to bereavement services (Class I; Level 
of Evidence B).

3. Providers should be knowledgeable and respectful 
of diverse cultural and religious preferences when 
establishing goals of care and refer to social work-
ers and chaplains when appropriate (Class I; Level 
of Evidence B).

4. It might be useful for providers to practice 
 self-awareness strategies (prognostic time out, 
 self-reflection) of one’s own biases and emotional 
state to minimize errors in prognostic estimates and 
goal setting recommendations (Class IIb; Level of 
Evidence B).

5. It might be reasonable for providers to recognize the 
existence of a possible self-fulfilling prophecy (ie, a 
prediction that might directly or indirectly cause 
itself to become true) when prognosticating and mak-
ing end-of-life decisions in patients with stroke (Class 
IIb; Level of Evidence B).

6. It might be reasonable for providers to be mindful of 
and to educate patients and surrogate decision mak-
ers about the possible cognitive biases (affective fore-
casting errors, focusing effects, and optimism bias) 
that might exist when discussing treatment options 
and establishing goals of care (Class IIb; Level of 
Evidence C).

7. Providers might consider the use of time-limited 
treatment trials with a well-defined outcome to bet-
ter understand the prognosis or to allow additional 
time to optimize additional aspects of decision mak-
ing (Class IIb; Level of Evidence C).

8. If there are conflicts between the patient’s goals and 
those of the family surrogate, providers may consider 
implementing strategies to help family members rec-
oncile these differences (Class IIb; Level of Evidence C).

Common Preference-Sensitive Decisions in Stroke
Stroke care is dominated by preference-sensitive decisions 
throughout the course of the acute and chronic stage of ill-
ness. Preference-sensitive decisions are treatment decisions 
that largely depend on the values and preferences of the 
patient, informed by the available evidence regarding the ben-
efits and risks. There are often no absolute “right” answers; 
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rather there are often ≥2 medically reasonable alternatives. 
In stroke palliative care, many of these treatment decisions 
involve significant tradeoffs that affect the patient’s quality 
or length of life.116

Depending on the stage of illness, one’s preexisting health, 
and the severity of stroke, preference-sensitive decisions may 
encompass the full range of available treatments from vari-
ous forms of aggressive resuscitation attempts to time-limited 
trials of treatments not ordinarily viewed as burdensome (eg, 
repeated hospitalizations, course of antibiotics, artificially 
administered fluids and hydration). Many of these treatment 
decisions are captured in programs to facilitate the selective 
ordering of life-sustaining treatments.117 Here, we review 
common preference-sensitive decisions in stroke that involve 
reasonable alternatives, including the available evidence and 
points to consider to optimally assist patients and surrogates 
in making informed, value-based choices in the goal-setting 
process. We do not address intravenous thrombolysis, which 
is reviewed elsewhere.33

Cardiopulmonary Resuscitation Versus DNR
Stroke patients are at high risk of developing myocardial 
infarction or cardiac arrhythmias immediately after hospi-
talization for the acute event.118,119 An ischemic infarct may 
result in neurogenic-induced cardiac injury and fatal arrhyth-
mias, especially in patients with preexisting coronary artery 
disease.120 This autonomic imbalance depends on the location 
of the ischemic injury and may gradually recover within 6 to 
9 months after stroke onset.121–125 Cardiac monitoring may 
improve the awareness and early recognition of potentially 
fatal cardiac arrhythmias.33,122,126–131 In longer-term follow-up 
studies (up to 4 years), 2% to 6.7% of ischemic stroke patients 
had a fatal cardiac event.35,132

During the acute hospitalization, it is important to address 
the patient’s wishes with regard to cardiopulmonary resuscita-
tion (CPR). The timing of such discussions can be challenging 
during the hyperacute phase of stroke, and judgment is needed 
as to the most appropriate time to initiate such a discussion. 
It is important to review the presence of advance directives 
and any existing orders restricting CPR, intubation, or other 
life-sustaining interventions, especially under circumstances 
in which the treatments would have a high burden and low 
chance of success.

Although precise estimate are not known as to how fre-
quently dying stroke patients receive an attempt at CPR, the 
available evidence suggests that the vast majority of dying 
patients do not receive an attempt at CPR.110 What few data 
exist, however, suggest substantial variability in the presence 
of early DNR orders, ranging from 0% to 70% in 1 study in 
patients with ICH.39 A DNR should not imply other limita-
tions of care, unless other limitations (eg, artificial nutrition 
and hydration [ANH], thrombolytic therapy, or other interven-
tion) are explicitly discussed as part of the goals of care dis-
cussion. The approach to DNR and its documentation in the 
medical record can vary by state and institution, and therefore, 
it is important for each provider to thoroughly understand 
applicable state laws and institutional policies.

Discussions about the overall value of CPR in patients with 
stroke need to occur in the context of the broader discussion 

regarding goals of care, including best evidence and estimates 
about the outcomes in the event of a cardiac arrest. There is 
no direct evidence of what the outcomes would be in patients 
with stroke, including its subtypes. A starting point, however, 
should be the outcomes in reviews of patients who have an 
 in-hospital cardiac arrest.133 These data suggest that the overall 
survival to discharge after an inpatient cardiac arrest is ≈10% 
to 20%. This estimate then needs to be tailored to the indi-
vidual patient, taking into account the severity of the stroke, 
comorbidities, life stage, protective factors (eg, social support, 
community engagement), patient’s values and preferences, 
and patient’s willingness to live in different health states and 
circumstances. Cognitive biases (“Approaches to Overcome 
Challenges With Decision Making in Stroke: Cognitive 
Biases”) and the potential for early DNR orders that result in 
a self-fulfilling prophecy need to be considered, and when the 
risk is deemed to be high (as in patients with ICH), it might 
be prudent to discuss postponing a new DNR order until the 
prognosis and goals of care are better delineated.

Intubation and Mechanical Ventilation Versus  
Do Not Intubate
It is important to establish goals of care and preferences sur-
rounding the use of intubation and mechanical ventilation 
(MV), including preexisting advance directives that may indi-
cate a do-not-intubate (DNI) order; however, most patients do 
not have such an order. Given the uncertainty often inherent in 
early stroke decision making, a time-limited trial is often initi-
ated with intubation and MV when patients experience respi-
ratory compromise (“Approaches to Overcome Challenges 
With Decision Making in Stroke: Managing Uncertainty”). In 
fact, ≈1 in 15 stroke patients uses MV on admission. Relative 
to ischemic stroke, a higher proportion of ICH patients require 
MV and tracheostomy.135,136 Risk factors for this include large 
hemorrhage volume, deep hemorrhage location, and develop-
ment of hydrocephalus.135 During a trial of mechanical ven-
tilation, structured communication with surrogate decision 
makers is important to facilitate decision making.

Overall mortality among mechanically ventilated stroke 
patients is high, with a 30-day death rate ranging from 46% 
to 75%.111,136,137 Although data are limited, among survivors 
of mechanically ventilated stroke patients, as many as one 
third may have no or only slight disability, yet many others 
have severe disability. In ischemic stroke, as many as 40% to 
70% of patients who receive prolonged MV have poor func-
tional outcomes,137 and this association is particularly strong 
in older patients (>60 years of age), those presenting in poor 
neurological condition (Glasgow Coma Scale score <10), and 
patients with preexisting brain injury.137,138 Those with smaller 
posterior circulation infarcts, younger age, or higher levels 
of consciousness at presentation are more likely to regain 
independence.139

Establishing goals of care requires prognosticating about 
the likelihood of surviving and the quality of life with 
intubation and MV compared with noninvasive treatment 
approaches. These prognostic estimates need to be tailored to 
the individual patient based on premorbid function, comor-
bidities, and the details of the stroke. One should be cautious 
in directly using mortality estimates from the literature (see 
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above), because these estimates are derived from a hetero-
geneous mix of patients, including a portion who decided to 
withdraw treatment. As a result, prognostic estimates should 
be tailored to the individual patient assuming the particular 
course of treatment consistent with the goals of care.

It is equally important to discuss the benefits and risks of 
intubation and MV in those patients at risk for respiratory 
compromise. In those patients and families who elect not to 
pursue intubation and MV, alternatives should be offered. 
Several recent studies suggest that noninvasive ventilation 
may be safe and may avoid neurological deterioration in 
acute stroke patients with sleep-disordered breathing (SDB). 
However, this alternative may not be safe in patients with 
compromised airway patency and has not been tested in stroke 
patients with severe respiratory failure.140,141 For those electing 
a pure palliative approach, efforts to control dyspnea, anxiety, 
and pain should be optimized while committing to ongoing 
intense care aligned with the patient’s goals (which may be 
an intensive comfort-oriented approach). Patients with a DNI 
order in place should receive all other appropriate medical and 
surgical interventions unless otherwise explicitly indicated. 
However, because CPR usually requires endotracheal intuba-
tion, a patient with a DNI order in place should also have a 
DNR order in place.

The usual time of tracheostomy after endotracheal intuba-
tion and MV is 2 to 3 weeks, which often provides a built-in 
time-limited trial to establish goals of care with the family. 
Trials of early tracheostomy compared with this 2- to 3-week 
delayed standard will provide data on whether complications, 
rehabilitation, and recovery can be enhanced by this earlier 
approach.137,142 One study of early tracheostomy (first 3 days) 
in a population of ischemic stroke, ICH, and SAH patients 
deemed to be at risk for 2 weeks of intubation suggested the 
possibility of decreased inpatient and 6-month mortality143; 
however, this was not the primary end point of the trial, and 
further study is needed.

Artificial Nutrition Versus Natural Nutrition in  
Dysphagic Stroke
Dysphagia is common after stroke, occurring in 27% to 64% 
of patients.144,145 Complications of dysphagia include aspira-
tion pneumonia, malnutrition, impaired rehabilitation, pro-
longed stays, and increased mortality.146,147 Approximately 
one half of dysphagic stroke patients will recover within 2 
weeks, although 15% of patients will have persistent dyspha-
gia at 1 month. Screening for and managing dysphagia has 
been shown to reduce pneumonia rates.148 Although limited 
data are available on which patients will develop dysphagia 
(eg, based on localization of stroke), data are scant on reliably 
predicting who will recover.147,149 As a result, many patients 
are started on a time-limited trial of artificial nutrition, with 
assessment for recovery within the first few weeks after the 
stroke (“Approaches to Overcome Challenges With Decision 
Making in Stroke: Managing Uncertainty”).

ANH can be achieved with a nasogastric tube or more 
permanent access, such as percutaneous gastrostomy (PEG). 
From a legal and ethical perspective, ANH is a treatment 
like any other that can be stopped and started. However, 
the decision to use or forgo ANH is often an emotional one 

for patients, families, and healthcare providers that requires 
thoughtful discussion regarding benefit and burden of these 
treatments. The symbolic association of death, disability, and 
dependency with artificial nutrition in patients with stroke is 
borne out by studies that show that up to 50% of patients with 
dysphagic stroke who require artificial nutrition do not survive 
to 6 months, and of those who do survive, 65% have severe 
disability, 20% have moderate disability, and only 15% have 
no or only slight disability.150

Two Cochrane reviews have summarized the available evi-
dence on interventions for dysphagia.145,151 The largest of the 
studies within this review was the FOOD (Feed or Ordinary 
Diet) trial, which assessed the timing and method of enteral 
tube feeding for dysphagic stroke patients.150 The FOOD 
trial included 2 trials of dysphagic stroke patients, an “early 
versus avoid” trial that randomized patients to early enteral 
tube feeding or no tube feeding for >7 days and a PEG versus 
nasogastric tube trial that allocated patients to either of these 
interventions within 3 days of enrollment.

In the trial of early versus no enteral tube feeding, patients 
randomized to the early enteral feeding group had a non-
significant decrease in death, a nonsignificant increase in 
disability, and a small but significant increase in the risk of 
gastrointestinal hemorrhage at 6 months, although low power 
and other methodological concerns limit the conclusions that 
can be drawn from this study. In the PEG versus nasogastric 
tube trial, early PEG was associated with a significant risk of 
death and poor outcome. For long-term management, PEG 
tubes are better tolerated than nasogastric tubes with fewer 
failures, although there were no significant differences in 
complications.151

Several interventions have been suggested to treat dyspha-
gia after stroke.145 Behavioral interventions and acupuncture 
may reduce the proportion of patients with persistent dys-
phagia.145 Electrical stimulation of the pharynx may result in 
slower transit time; however, it is unclear whether these inter-
ventions have an impact on nutritional status or outcome.145

Before artificial nutrition is started, measurable goals should 
be identified that are reviewed on a periodic basis. These goals 
might include regaining the ability to swallow, regaining con-
sciousness, prolonging life, or minimizing the burdens of 
treatment (eg, restraints during nasogastric feeding, surgical 
interventions). These goals should be documented and follow 
the patient when the patient is transferred to other providers 
or facilities. The development of a systematic approach to 
evaluating patients, meeting with families, and time-limited 
trials can decrease unwarranted variations in care and improve 
patient- and family-centered care.152 The eliciting of patient 
preferences regarding the use of feeding tubes and the nego-
tiation of alternatives such as hand feeding (the true risks and 
benefits of which are unknown in this population) require 
intense discussions with concepts, language, and words that 
most find uncomfortable but are critical for establishing the 
proper goals of care. In those patients who do not elect to have 
artificial nutrition or a PEG, depending on the goals of care, 
efforts to restore swallowing should continue. Because many 
stroke patients lack capacity, it is important to know the laws 
of one’s state and institutional policies regarding surrogate 
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decision making in the absence of a designated healthcare 
proxy, particularly with regard to AHN.

Surgical Options for Severe Stroke
The value of invasive treatments for patients with massive isch-
emic stroke of the cerebral hemisphere and cerebellum, intra-
parenchymal hematomas, and intraventricular and SAH are 
reviewed in the specific AHA/American Stroke Association 
guidelines devoted to these topics.33,34,153 However, a brief dis-
cussion of these invasive interventions is pertinent to the pres-
ent scientific statement.

The benefits and risks of these invasive treatments, although 
they usually demand emergent decisions, need to be discussed 
with patients, when possible, and families before proceeding 
with the intervention. The chances of survival with severe dis-
ability should be understood. These invasive therapies may be 
inappropriate for patients who had previously expressed clear 
wishes to avoid aggressive treatments if confronted with the 
prospect of survival with disability.

Decompressive craniectomy is a lifesaving treatment for 
selected patients with hemispheric strokes that cause massive 
ischemic brain edema.154 This benefit was demonstrated in a 
pooled analysis of 3 randomized controlled trials in which 
early decompressive surgery (within 48 hours of stroke onset) 
decreased the mortality of these massive strokes (from 71% 
with conservative treatment to 22% with surgery) and also sig-
nificantly increased the chances of survival with only moderate 
disability (from 21% with conservative treatment to 43% with 
surgery).155 On the basis of the available data, decompressive 
craniectomy results in improved quality-adjusted life years156; 
however, the benefit of decompressive surgery has only been 
shown for patients aged ≤60 years. This caveat is particu-
larly relevant because prognosis after decompressive crani-
ectomy has been reported to be highly dependent on age.157 
The ongoing trial DESTINY 2 (Decompressive Surgery for 
the Treatment of Malignant Infarction of the Middle Cerebral 
Artery II) is being conducted to answer the question whether 
decompressive craniectomy may also be valuable in patients 
aged >60 years. Further research is also necessary concerning 
the prevention of cerebral edema and optimization of the tim-
ing of surgery.

Surgical evacuation is not superior to conservative treat-
ment for patients with spontaneous cerebral hematomas158; 
however, it may be an effective strategy in selected patients. 
A subgroup analysis of STICH (Surgical Trial in Intracerebral 
Hemorrhage), the largest randomized trial comparing medi-
cal versus surgical treatment for ICH, suggested that nonco-
matose patients with superficial hematomas (ie, hematomas 
with margins within1 cm of the brain surface) might benefit 
from craniotomy for evacuation.159 This specific population 
was recently evaluated in STICH II, which suggested early 
surgery has similar rates of death or disability at 6 months 
as initial conservative treatment.160 Stereotactic approaches, 
which can be combined with the injection of a thrombolytic 
agent to enhance the aspiration of the hematoma, have been 
reported to result in good outcomes in some cases, but expe-
rience with these techniques is limited, and this technique 
remains investigational.161 Ongoing trials specifically exclude 
comatose patients because surgery has not been effective for 

the treatment of comatose patients in previous randomized 
trials.158,159 However, in daily practice, there are some rap-
idly deteriorating patients with marked tissue shift who may 
achieve favorable recovery after emergency surgery.162 More 
research is needed to identify which selected patients may 
benefit from emergency evacuation.

Suboccipital craniotomy for evacuation of large cerebellar 
hematomas and suboccipital craniectomy for large cerebel-
lar infarctions are recommended for patients who deteriorate 
from brainstem compression and obstructive hydrocephalus. 
Although the evidence for these interventions is limited to 
case series,163,164 the improvement in outcomes with surgery 
and the ominous prognosis with conservative management 
indicate that these interventions can be beneficial in selected 
patients. Treatment of obstructive hydrocephalus caused by a 
massive cerebellar stroke or hematoma with ventriculostomy 
alone is generally considered inadequate because of the risk of 
worsening upward tissue herniation and insufficient decom-
pression.34,164 The value of surgery for elderly patients with 
massive cerebellar lesions and severe comorbidities has never 
been examined formally; in these cases, the decision to pro-
ceed with surgery needs to be individualized with consider-
ation of the overall prognosis for recovery and the patient’s 
wishes. The best timing for decompressive surgeries after cer-
ebellar stroke is not clear and deserves further study.

Patients presenting with poor-grade SAH (ie, stuporous and 
comatose) may improve markedly after initial stabilization 
in the intensive care unit. Necessary treatments may include 
artificial ventilation, vasopressors and inotropes, osmotic 
agents for amelioration of brain edema, and ventriculostomy 
for hydrocephalus.153 Early improvement in motor responses 
is associated with better outcome.165 Even a substantial pro-
portion of those patients who remain in poor-grade status 
after these initial measures can achieve a favorable outcome; 
functional recovery with no more than moderate cognitive and 
physical disability has been documented in as many as half or 
more of all poor-grade SAH patients treated intensively in a 
dedicated neurocritical care unit after coiling of the ruptured 
aneurysm.166,167 Patients initially discharged to a nursing home 
can regain function over time if rehabilitation services are pro-
vided.168 Although elderly, comatose patients with poor-grade 
SAH have a high likelihood of a poor outcome, it still may be 
reasonable to attempt a limited trial of aggressive treatment 
for some patients given the potential for considerable recov-
ery. This should include early treatment of the ruptured aneu-
rysm to reduce the devastating consequences of rebleeding.

Symptomatic hydrocephalus from intraventricular hemor-
rhage can only be treated effectively with emergent ventricu-
lostomy.169 Intraventricular administration of recombinant 
tissue-type plasminogen activator can be beneficial by accel-
erating the clearance of the clot,170 but the efficacy of this 
intervention is being further evaluated in a phase 3 trial.

Common Preference-Sensitive Decisions in Stroke: 
Recommendations

 1. The decision to pursue life-sustaining therapies or 
procedures, including CPR, intubation and MV, artifi-
cial nutrition, or other invasive procedures, should be 

 by guest on March 28, 2014http://stroke.ahajournals.org/Downloaded from 

http://stroke.ahajournals.org/
http://stroke.ahajournals.org/


14  Stroke  July 2014

based on the overall goals of care, taking into account 
an individualized estimate of the overall benefit and 
risk of each treatment and the preferences and values 
of the patient (Class I; Level of Evidence B).

 2. DNR orders should be based on a patient’s prestroke 
quality of life and/or the patient’s view of the risks and 
benefits of CPR in hospitalized patients. In patients 
with acute ischemic stroke, ICH, or SAH (with no pre-
existing DNR orders), providers, patients, and fami-
lies should be cautioned about making early DNR 
decisions or other limitations in treatment before fully 
understanding the prognosis, including the potential 
for recovery (Class I; Level of Evidence B).

 3. Patients with a DNR order in place should receive all 
other appropriate medical and surgical interventions 
unless otherwise explicitly indicated (Class I; Level of 
Evidence C).

 4. Patients with a DNI order in place should receive all 
other appropriate medical and surgical interventions 
unless otherwise explicitly indicated (Class IIa; Level 
of Evidence C). Because CPR usually requires endo-
tracheal intubation, providers should explain why 
a patient with a DNI order should also consider a 
simultaneous DNR order and encourage patients (or 
their surrogates) to execute a DNR order if they have 
a DNI order in place.

 5. Patients who cannot take solid food and liquids 
orally should receive nasogastric, nasoduodenal, or 
PEG tube feedings to maintain hydration and nutri-
tion while undergoing efforts to restore swallowing 
(Class I; Level of Evidence B).33

 6. In selecting between nasogastric and PEG tube 
routes of feeding in patients who cannot take solid 
food or liquids orally, it is reasonable to prefer naso-
gastric tube feeding until 2 to 3 weeks after stroke 
onset (Class IIa; Level of Evidence B).33

 7. To maintain nutrition over the longer term, PEG 
tube routes of feeding are probably recommended 
over nasogastric routes of feeding (Class IIa; Level of 
Evidence B).

 8. Patients who elect to not have ANH based on dis-
cussion of the goals of care should be provided with 
the safest method of natural nutrition and educated 
about the potential risks and benefits of this approach 
(Class I; Level of Evidence B).

 9. Decompressive craniectomy for hemispheric infarc-
tions with malignant edema can be effective in 
reducing mortality and increasing the chances of 
survival with moderate disability (Class IIa; Level 
of Evidence B).

 10. Patients with large cerebellar hematomas or mas-
sive cerebellar infarctions who develop neurological 
deterioration, brainstem compression, or obstructive 
hydrocephalus should undergo emergent decompres-
sive surgery (Class I; Level of Evidence B).

 11. Initial aggressive treatment is recommended for most 
patients with poor-grade aneurysmal SAH, including 
ventilatory assistance, vasopressors, ventriculostomy 
if hydrocephalus is present, and early occlusion of 
the aneurysm if the patient can be stabilized (Class I; 
Level of Evidence B).

Symptom Detection and Management
Palliative care seeks to improve the quality of life of patients 
and families through the identification, prevention, and relief 
of pain and suffering in body, mind, and spirit. Because the 
ability of stroke survivors to offer details or describe their con-
cerns is commonly impaired, clinicians need to be aware of the 
prevalence of these symptoms and attentive to their presence. 
The following sections discuss the epidemiology, importance, 
and management options of common and disabling poststroke 
symptoms and review the role of caregivers and ways to sup-
port them, patient’s spiritual needs, and the management of 
terminal symptoms.

Several themes are evident. First, troubling symptoms are 
common and occur in all stroke patients, including those with 
minimal deficits, those with severe deficits, and those who 
are actively dying. Second, stroke symptoms have a profound 
impact on recovery, quality of life, and mortality. Third, many 
patients continue to have poor symptom control and unmet 
care needs long after the onset of the stroke.171 Fourth, par-
ticular attention is needed for older adults and patients with 
impaired communication because they are less likely to be 
prescribed medications for pain, depression, and other trou-
bling symptoms.172 Fifth, we have limited information on the 
epidemiology of many symptoms, including prevalence, risk 
factors, and prognostic significance, and the evidence to guide 
treatment and management is scarce.

Pain
Freedom from pain is one of the most important issues to 
patients and families facing the end of life.173 Although physi-
cal pain is not as common in the acute stroke setting, almost 
half of stroke survivors report newly developed pain 6 months 
after stroke.174 Some factors associated with pain include 
younger age, female sex, higher National Institutes of Health 
Stroke Scale score, and higher hemoglobin A

1c
.175 In vulner-

able populations (older adults and impaired communication), 
there should be enhanced strategies for detection and moni-
toring, including verbal descriptor scales, caregiver report, 
and knowledge of pain behaviors. Two of the most commonly 
reported stroke-specific pain syndromes, central poststroke 
pain (CPSP) and hemiplegic shoulder pain (HSP), as well as 
painful spasticity, are discussed in more detail below.

Central Poststroke Pain
Chronic pain in those body areas that have lost part of their 
sensory innervation occurs in 1% to 12% of stroke patients.176 
Although the precise mechanism is unknown, it is thought to 
result from partial deafferentation of the spinothalamic tract 
or its cortical projections. The most common site of involve-
ment is the thalamus, but other areas involving the spinotha-
lamic tract may be responsible, including the brain stem and 
spinal cord.176 A number of antidepressant and anticonvulsant 
agents have been studied specifically in CPSP.177 Only ami-
triptyline178,179 and lamotrigine180 have been shown to relieve 
pain, but the studies were small (n=15 and 30, respectively). 
Levetiracetam (n=42),181 pregabalin (n=219),182 and carbam-
azepine (n=14)178 have not been found to have meaningful 
pain relief in CPSP. Opioids are not effective for CPSP.183 In 
a randomized clinical trial of gabapentin for neuropathic pain 
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syndromes, only 9 people in the study population (3%) had 
CPSP.184 Similarly, although venlafaxine has been found to be 
effective for a variety of neuropathic pain syndromes, its ben-
efit in CPSP is unknown.185

Hemiplegic Shoulder Pain
HSP occurs in approximately half of patients with hemipa-
resis.186 The highest incidence is in those with complete ple-
gia of the arm (>80%),187 but sensory deficits also appear to 
be associated with the development of HSP.186 Local causes 
include adhesive capsulitis, rotator cuff disorders, subluxation 
of the glenohumeral joint, and tendonitis. Causes related to 
the nervous system include cervical radiculopathies, visceral 
referred pain, and CPSP. Because of the variety of pathogen-
eses that play into HSP, treatment needs to be tailored indi-
vidually. Several nonpharmacological measures to prevent or 
treat HSP have been suggested, including electrical stimula-
tion, shoulder strapping, physical therapy with passive range 
of motion, and shoulder girdle strengthening.188 Evidence 
regarding the impact of physical therapy on stroke outcome 
is lacking.189 Ice, heat, and soft tissue massage, as well as 
oral analgesics (NSAIDs), all can produce temporizing pain 
relief. Several interventions have been studied for HSP, but 
more research is needed to better define optimal treatment and 
directly compare specific treatment options. Intra-articular 
steroid injection is used commonly, but studies evaluating 
this intervention are small and vary in diagnostic criteria, and 
results are conflicting.190–193 Intramuscular botulinum toxin A 
injection was the subject of a Cochrane review that suggested 
a benefit but urged caution concerning the interpretation of 
the results because of small sample sizes and high risk of bias 
in each of the randomized controlled trials.194 Intramuscular 
electrical stimulation may reduce pain better than the use of a 
shoulder sling.195 Overall, the prognosis of HSP is good, with 
80% of patients improved or pain free at 6 months with usual 
treatment (including physiotherapy and simple analgesics in 
all patients and shoulder steroid intra-articular injection and 
amitriptyline in some).186

Poststroke Spasticity
Poststroke spasticity is common and becomes symptomatic 
in one third of stroke survivors.196 Although oral antispastic 
agents have been suggested,188,197 side effects such as seda-
tion, confusion (tizanidine), and hepatotoxicity (dantrolene 
and tizanidine) may limit their use. Local injections of bot-
ulinum toxin may improve dexterity (in the upper extrem-
ity).198,199 Nonpharmacological treatment such as physical 
therapy, splints and orthoses, range of motion exercises, and 
electrical stimulation can be used in combination with phar-
macological treatment.200,201

Pain: Recommendations

1. For the treatment of CPSP, pharmacological treat-
ment with amitriptyline or lamotrigine is reasonable, 
although studies have been small. In older adults, 
given the side effects associated with amitriptyline, 
nortriptyline may be a reasonable substitute (Class 
IIa; Level of Evidence B). Venlafaxine and gabapen-
tin may be considered on the basis of their efficacy in 

other neuropathic pain syndromes (Class IIb; Level 
of Evidence C). Treatment with pregabalin, carba-
mazepine, levetiracetam, or opioids is not effective 
(Class III; Level of Evidence B).

2. For patients with poststroke HSP, ice, heat, soft tis-
sue massage, and NSAIDs before or after exercise 
are reasonable for temporizing pain relief (Class 
IIa; Level of Evidence C). For patients with per-
sistent HSP, interventions that may be reasonable 
to perform include intra-articular steroid injec-
tions (Class IIb; Level of Evidence C), intramuscu-
lar Botox injections in the case of local spasticity 
(Class IIb; Level of Evidence A), intramuscular 
electric stimulation (Class IIb; Level of Evidence 
B), aromatherapy (Class IIb; Level of Evidence B), 
and slow-stroke back massage (Class IIb; Level of 
Evidence B).

Nonpain Physical Symptoms
In addition to the traditional stroke symptoms, such as loss in 
motor function and trouble with vision, language, and speech, 
stroke patients commonly experience other physical symp-
toms, including fatigue, incontinence, seizures, sexual dys-
function, and SDB, which are discussed below.

Fatigue
Fatigue is a common poststroke symptom, with >50% of 
stroke survivors reporting fatigue after 1 year.202 Fatigue may 
be more common in patients with brainstem or subcortical/
thalamic strokes than in those with cortical strokes. Its occur-
rence in the absence of depression, obstructive sleep apnea, 
or other medical conditions has led to the concept of primary 
poststroke fatigue. One theory of poststroke fatigue posits 
an attention deficit that results from damage to the reticular 
formation and related structures involved in the subcortical 
attentional network. Currently, there is little evidence-based 
advice that can be offered to people with stroke to help 
manage their fatigue.203 Modafinil was studied in 23 young 
patients (aged <70 years) with mild strokes 12 to 48 months 
from the acute event; the study was limited by a high dropout 
rate, and treatment was found to be effective only in a sub-
group of stroke patients.204 Amantadine and methylphenidate 
have been used to treat cancer fatigue or fatigue in other neu-
rological conditions205 but have not been studied for fatigue 
in the stroke population.

Incontinence
Approximately 50% of stroke patients experience incon-
tinence during the initial hospitalization, but this number is 
reduced to 20% for urinary and 10% for fecal incontinence by 
6 months after the event.206 Older age, increased stroke sever-
ity, and diabetes mellitus and other disabling comorbidities 
increase the risk of urinary incontinence in stroke patients.206 
Incontinence can be embarrassing to patients and a major 
burden on their caregivers once they are discharged home. 
Incontinence after stroke is not always central in origin but 
may be the result of immobility and impaired ability to com-
municate. Although there is insufficient evidence regarding 
the treatment of incontinence after stroke,207 general conti-
nence care includes early removal of indwelling catheters to 
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avoid urinary tract infection, bladder training programs, and 
prompted voiding and bowel programs.188

Constipation is also common after stroke, particularly when 
mobility is reduced, and requires regular monitoring, bowel 
programs, and appropriate medical treatment. Despite its fre-
quency, little evidence exists to guide the approach to con-
stipation. A reasonable bowel regimen in bedridden patients 
includes a stimulant laxative, such as bisacodyl or senna, 
along with an osmolar agent, such as milk of magnesia, lactu-
lose, or polyethylene glycol.208 Stool softeners, such as docu-
sate, have limited clinical efficacy.209

Poststroke Seizures and Epilepsy
Between 5% and 12% of patients will experience ≥1 epileptic 
seizures after an ischemic stroke, and the incidence increases 
with cortical location and greater stroke severity.210–212 Most 
studies distinguish between early and late (within versus after 
the first 2 weeks of stroke) poststroke seizures. Antiseizure 
medications for the primary prevention of poststroke seizures 
are not recommended.33,34 Patients with late poststroke sei-
zures have a higher risk of developing epilepsy (ie, ≥2 unpro-
voked seizures). Once patients develop poststroke epilepsy, 
antiseizure medications should be given.33 The choice of the 
specific agent needs to take into consideration comorbidities, 
concomitant medications, preferences, and cost. Providers 
may want to consider electroencephalographic monitoring in 
stroke patients with a change in mental status or those with 
depressed mental status out of proportion to the degree of 
brain injury.33,34

Sexual Dysfunction
A noticeable decline in sexual activity happens after stroke, 
even in patients with mild or no residual deficit.213 Sexual dis-
orders are rarely a consequence of the stroke alone but rather 
are associated with a variety of psychosocial factors, medica-
tion side effects, and medical comorbidities. Practical advice 
to patients and their partners include spending time together 
doing activities both enjoy, or just sitting quietly holding hands 
or embracing each other, and in the dysphasic patient, establish-
ing a method of saying, “I love you.”214 Health providers need 
to acknowledge the effect of stroke on intimacy and sexuality 
and should provide the necessary resources, such as the article 
in Stroke Connection that can be found at http://www.nxtbook.
com/nxtbooks/aha/strokeconnection_200903/#/14 (“Sex and 
Intimacy after Stroke”) or the fact sheet at www.stroke.org 
(“Recovery After Stroke: Redefining Sexuality”). The safety 
and efficacy of medications for erectile dysfunction such as 
phosphodiesterase inhibitors (eg, sildenafil) in stroke patients 
are unknown. Although a small study of 12 patients with mild 
to moderate stroke suggested it was safe,215 sildenafil is a vaso-
active drug and should be used cautiously in patients with vas-
cular disease.

Sleep-Disordered Breathing
SDB is defined as ≥10 breathing pauses (apneas) per hour, 
each lasting >10 seconds (apnea-hypopnea index of ≥10/h) 
and occurs in more than half of stroke survivors, regardless of 
type of stroke.216 SDB is more common in men, in patients with 
recurrent strokes, and in patients with cryptogenic stroke than in 
those with a cardioembolic pathogenesis.216 The most common 

form of SDB is obstructive sleep apnea, which is caused by col-
lapse of the upper airway.217 The presence of obstructive sleep 
apnea increases the risk for incident hypertension, and continu-
ous positive airway pressure therapy may reduce that risk.218 
The effect of continuous positive airway pressure therapy on 
cardiovascular events is less clear in nonsleepy patients with 
obstructive sleep apnea.219 Research is still needed to determine 
whether the treatment of SDB in stroke patients will prevent 
recurrent stroke, vascular events, or death.220

Nonpain Physical Symptoms: Recommendations

1. In patients with primary poststroke fatigue, the 
usefulness of pharmacological treatment such as 
modafinil, amantadine, or methylphenidate is not 
well established (Class IIb; Level of Evidence C).

2. Poststroke epilepsy should be treated similarly to 
epilepsy from any other pathogenesis (Class I; Level 
of Evidence B). Prophylactic administration of anti-
convulsants to patients with stroke but who have not 
had seizures is not recommended (Class III; Level of 
Evidence C).

3. Poststroke sexual dysfunction should be acknowl-
edged and periodically screened for, and when 
present, a referral to necessary resources should be 
provided (Class I; Level of Evidence C).

4. Patients with stroke who have excessive daytime som-
nolence should be referred to an accredited sleep cen-
ter for an evaluation (Class I; Level of Evidence B).

Psychological Symptoms
Stroke patients and their family members are commonly 
unprepared for the psychological impact of stroke. Although 
delirium commonly occurs during hospitalization, depression, 
anxiety, and emotional lability may not be evident until weeks 
or months later. From the beginning, clinicians may want to 
acknowledge, look for, and if appropriate, educate patients 
and families about the prevalence and management of psy-
chological problems after stroke.

Poststroke Depression
Poststroke depression occurs in at least one third of patients but 
is often underdetected and undertreated.221 Providers should be 
particularly vigilant of the possibility of depression in stroke 
patients with prior history of depression, physical disability, 
cognitive impairment, and low social support.222 Screening 
measures for poststroke depression include the Patient Health 
Questionnaire 2 and Patient Health Questionnaire 9221 or 
even a simple questions such as, “Do you often feel sad or 
depressed?”223 This line of questioning may also provide an 
opportunity to educate patients about abnormal mood, reassure 
them that depressive symptoms are common after stroke, and 
encourage them to seek help if their symptoms are persistent 
and interfere with their usual daily activities.224 Several con-
trolled trials have demonstrated beneficial effects of antidepres-
sant therapy, such as selective serotonin reuptake inhibitors, in 
the treatment of poststroke depression.225–229 Psychotherapy 
alone has not been shown to be effective in treating depres-
sion after stroke.230 For the prevention of poststroke depres-
sion, a Cochrane review suggested no benefit of antidepressant 
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therapy but a possible benefit of psychotherapy.230 A subse-
quent literature review that used some overlapping studies 
also concluded that selective serotonin reuptake inhibitors 
may reduce the odds for developing poststroke depression.231 
Lastly, treatment of chronic pain or other physical symptoms, 
as described in previous sections, may also result in improve-
ment in concomitant depressive symptoms.

Poststroke Anxiety
Anxiety after stroke is common and long-lasting, interferes 
with social relationships, and worsens functional outcome.232 
During the first 3 years after a stroke, ≈20% of survivors expe-
rience generalized anxiety disorder.233 Anxiety may accom-
pany depression (in two thirds of patients with generalized 
anxiety disorder)233 or delirium or may result from other dis-
tressing physical symptoms. Antidepressant medications may 
effectively treat poststroke anxiety symptoms in patients with 
comorbid depression.232,234 If anxiety is severe and lifespan is 
limited, however, benzodiazepines are the drugs of choice.

Delirium
Delirium is common in the acute phase after stroke, with a 
prevalence of 10% to 48%.235 It is associated with a higher 
mortality, a longer hospital stay, and an increased risk of 
institutionalization.235 Older age, preexisting cognitive defi-
cits, higher National Institutes of Health Stroke Scale score, 
infection, and a right hemispheric location increase the risk 
for delirium after stroke.236 According to 1 study that involved 
hospitalized older patients (not specific to stroke), up to one 
third of delirium cases may be preventable. As a result, a pro-
active approach to prevent delirium is warranted.237 Drugs with 
sedative or neuroactive effects should be avoided, dehydration 
should be prevented, and regulation of sleep/wake cycle and 
a calming, stable sensory environment should be maintained 
with day/night orientation, cognitive stimulation, reminder of 
date, and early mobilization. This may include having a family 
member stay with the patient to promote orientation, sense of 
security, and safety. The management of delirium starts with 
identification of the underlying cause, which could include 
infectious, metabolic, or toxic pathogeneses. Short-term use 
of antipsychotic agents may be reasonable for the treatment of 
delirium,238 although studies specific to stroke are lacking. The 
chronic use of antipsychotic agents has been associated with 
a higher risk of stroke239 and severe cardiovascular events,240 
particularly in elderly patients. In the face of very few con-
trolled trials, benzodiazepines cannot be recommended for the 
treatment of delirium unless the patient is undergoing sedative 
or alcohol withdrawal.238 Dexmedetomidine may be beneficial 
in the management of delirium in the intensive care unit, but 
studies specific to stroke are lacking.241

Emotional Lability
Exaggerated crying or laughing, or the pseudobulbar affect, 
can be distressing to both patients and their families and occurs 
in one fifth of stroke survivors in the first 6 months.242 As with 
many other symptoms, acknowledgement and education can 
defuse potentially uncomfortable situations. Although anti-
depressant medication may reduce the frequency of crying or 
laughing episodes, it is difficult to recommend use on these 
grounds alone.242 Dextromehorphan/quinidine was recently 

approved by the FDA for the treatment of pseudobulbar 
affect; studies supporting its effectiveness have been per-
formed only on patients with multiple sclerosis and ALS.243 
Its effects on stroke patients are unknown.

Psychological Symptoms: Recommendations

1. Stroke survivors should be periodically screened and 
evaluated for the presence of depression and, if pres-
ent, treated with antidepressant therapy, especially 
selective serotonin reuptake inhibitors (Class I; Level 
of Evidence B).

2. In patients with stroke and generalized anxiety, 
antidepressant medications can be useful (Class IIa; 
Level of Evidence B). Benzodiazepines are recom-
mended only for short-term treatment, particularly 
in patients receiving end-of-life measures, or if symp-
toms are severe (Class I; Level of Evidence C).

3. All stroke patients with delirium should be evalu-
ated for reversible causes, such as toxic and meta-
bolic derangements; specific treatment of the causes 
and behavioral approaches are recommended 
for management (Class I; Level of Evidence C). 
Antipsychotic agents may be considered for short-
term treatment (Class IIb; Level of Evidence B), but 
benzodiazepines are not recommended (Class III; 
Level of Evidence B).

4. In stroke patients with emotional lability, the use of 
antidepressants may be considered if symptoms are 
troubling or coexist with depression (Class IIb; Level 
of Evidence B).

Social and Existential Suffering

Care Giving and Receiving
Stroke requires adjustments in the lives of everyone it touches. 
Stroke patients struggle to adapt to their new disability and 
their new roles within their social environment. Caregivers try 
to cope with the physical, emotional, and cognitive changes 
of their loved one, while demands of everyday life and finan-
cial concerns are increased. Fatigue, depression, and anxiety 
are common among caregivers (caregiver strain/burnout), in 
particular women, younger caregivers, those with poor physi-
cal health, and those caring for patients with severe cognitive, 
behavioral, and emotional changes.244 In contrast to caregiv-
ers of people with other chronic conditions such as dementia 
or cancer, caregivers of stroke survivors are thrust into their 
role with little time to learn or grow into the necessary skills. 
Common fears are caused by the uncertainty of prognosis, 
with the fear of another stroke, and the feeling of abandon-
ment, especially when their loved one is unable to commu-
nicate.35 Caregivers’ needs include information provision, 
management of emotions, social support, health maintenance, 
practical problem solving, and respite. Training caregivers in 
their new roles may reduce burden while improving psychoso-
cial outcomes in both caregivers and patients.245

Anticipatory, Acute, and Complicated Grief
Grief reactions are common in patients and families with 
stroke but remain insufficiently studied.246 Providers need 
to recognize and help manage the anticipatory grief of the 
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loved ones of patients who are dying by encouraging open 
discussion, clarifying future plans, assisting in life review, and 
involving them in the patient’s care to the extent they wish. It 
is equally important to address the grief and loss experienced 
by patients and families even if the patient does not die of 
the stroke. The stroke impacts future life plans for both the 
patient and caregiver, and the experience of grief and loss that 
is felt is often not addressed. Providers should acknowledge 
the sense of loss, provide time and permission to grieve, and 
offer follow-up support, including bereavement counseling. 
The spectrum of normal grief is difficult to define, but com-
plicated grief or depression usually begins 1 to 2 months after 
significant loss or after the death occurs and may be more 
severe when death is sudden. In the case of death, a condo-
lence contact to a family member by either a short phone call 
or a personalized letter may be helpful.

Provider Self-Care and Preventing Burnout
Many factors in providing care to patients and families with 
stroke can lead to burnout, a “state of mental and/or physi-
cal exhaustion caused by excessive or prolonged stress.”247 
These include work overload, family and work imbalance, 
exposure to intense suffering, and insufficient resources. 
Symptoms of burnout can be both mental and behavioral, 
which can lead to neglect of self and family, depression, 
reduced productivity, depersonalization, anger, and cyni-
cism.248 Healthcare providers of patients and families with 
stroke should self-monitor with periodic self-reflection and 
debriefing with trusted colleagues. Other methods of self-
care include proper work-life balance, hobbies, exercise, and 
spiritual practices, as well as referral to more formal mental 
health services if necessary.

Social Suffering: Recommendations

1. To prevent caregiver burnout, education about the 
nature of the stroke, stroke management, and out-
come expectations, including the caregiver’s roles in 
that process, is useful. Caregivers should be provided 
information on supportive resources (Class I; Level 
of Evidence C). Caregiver training may be considered 
(Class IIb; Level of Evidence C).

2. Providers should try to anticipate, recognize, and 
help manage grief in patients and families with stroke 
(Class I; Level of Evidence C).

3. Providers should develop self-care strategies to 
monitor for symptoms and to manage burnout 
while providing care to patients with serious and 
 life-threatening stroke (Class I; Level of Evidence C).

Addressing Spiritual Needs
A stroke can shatter one’s meaning and purpose in life, either 
as a patient or a family member. Although there are few data 
on prevalence, our experience suggests that spiritual or exis-
tential crises are common after a stroke. As providers, we 
should identify and manage spiritual pain. In the broadest 
sense, spiritual care is the emotionally sensitive, empathetic 
care of the human “spirit” and is not specific to religion. 
Patients and families often welcome such discussions, and 
open-ended questions may facilitate dialogue. Examples of 

questions include, “Is faith (religion, spirituality) important to 
you?” “What thoughts do you have about why you had this 
stroke at this time?” and “Would you like to explore religious 
matters with someone?”249 Empathetic listening and acknowl-
edgment of suffering are important, not providing “correct 
answers.” Spirituality helps people find hope in despair and 
can help restore purpose.

Other strategies for fostering hope include relief of suffer-
ing, developing caring relationships, setting attainable goals, 
involving the patient in the decision-making process, affirm-
ing the patient’s worth, using lighthearted humor (when appro-
priate), and reminiscing.250 It is important, however, to know 
one’s professional boundaries and refer to other members of 
the care team as appropriate. Pastoral care providers, who are 
trained in spiritual care and counseling, can help patients and 
families to explore issues of meaning, reconcile suffering, and 
draw strength from values and beliefs.251

Spiritual Needs: Recommendations

1. It is reasonable for providers caring for stroke 
patients and their families to consider asking their 
patients about possible spiritual or religious beliefs 
and to offer referral to a chaplain or spiritual care 
provider (Class IIa; Level of Evidence C).

Addressing Requests for Hastened Death
Occasionally, stroke patients express a wish to die.252 These 
requests need to be taken seriously and should not be mini-
mized (“Everyone would feel the same way”) or considered 
necessarily psychopathological (“This is clear psychopa-
thology”). It is important to develop a systematic approach 
in evaluating such requests to clarify the request, support 
the patient, evaluate for decision-making capacity, explore 
the dimensions of suffering, respond to emotions, intensify 
treatment where appropriate, and respond to the request only 
after a full multidimensional evaluation.253 Exploring such 
requests with statements such as, “Can you tell me what 
you mean by that?” will often uncover one of the follow-
ing underlying reasons: (1) unrecognized or undertreated 
physical symptoms, (2) psychosocial crisis (fear of being a 
social or financial burden), (3) spiritual crisis, or (4) clini-
cal depression. Although poststroke depression is common, 
such requests in the acute setting are often cries for help 
that indicate emergent psychosocial or spiritual crises. In 
these situations, a palliative care consultation is often help-
ful. Responding to persistent requests for hastened death is 
beyond the scope of this review but should involve reflect-
ing on one’s personal feeling about the request and discuss-
ing it with other professionals, seeking out a consultation 
or second opinion, learning of the possibilities, and balanc-
ing integrity with nonabandonment. We do not address vol-
untarily stopping eating and drinking or physician-assisted 
dying, but reviews on these topics are available.254

Addressing Requests for Hastened Death: 
Recommendations

1. Providers may consider developing a strategy for 
evaluating and responding to requests for hastened 
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death in patients with stroke, including assessment of 
suicide and searching for remedies for the underlying 
problem (Class IIb; Level of Evidence C).

Palliative Treatments and Options at the  
End of Life

State-of-the-art palliative care includes responding appropri-
ately to patients who are actively dying or who have died and 
finding the least harmful solution to often morally complex 
situations while keeping in focus the values of the patients, the 
surrogate decision makers, and the providers. Here we review 
common palliative treatments at the end of life in patients with 
stroke.254

Foregoing Life-Sustaining Therapy
Most patients who die of stroke do so after a decision is made 
to forego life-sustaining therapies. These decisions should 
be made after a systematic process of establishing goals of 
care (“Establishing Goals of Care”).255 Limiting treatments 
in stroke patients usually involves decision making concern-
ing CPR, intubation and MV, cranial surgery, cerebrospinal 
fluid diversion, vasoactive support, osmotic therapy, antibiotic 
treatment, ANH, and occasionally dialysis. After a decision is 
made to forego life-sustaining therapy, it is important to reaf-
firm to the patient and family an ongoing commitment to con-
tinue care through the dying process.

Although difficult to estimate precisely, withdrawal of MV 
occurs in up to 35% to 60% of all deaths in patients with 
stroke, which makes it one of the most common modes of 
death in the country.256–258 Existing data are largely derived 
from observational studies in ischemic stroke and ICH; there 
are fewer available data in SAH. There is considerable varia-
tion in rates of withdrawal of life-sustaining therapies that is 
not completely explained by disease severity and patient pref-
erences.258,259 There are important racial or ethnic variations in 
the decision to limit certain treatments, but a full appreciation 
of the physician and hospital factors that may influence with-
drawal practices has not yet been achieved.40,257,260,261

Providers should offer to counsel family members about 
anticipated signs and symptoms after extubation (changes in 
breathing, color, and urine output; agitation; breathing noises 
[“death rattle”]), as well as the available treatments, and pre-
pare family members for the fact that death may or may not 
occur shortly after extubation. Although >50% to 70% patients 
survive <24 hours after extubation,255,257 up to 60% of patients 
may exhibit labored breathing after extubation.257 General 
guidelines are available to make this transition as comfortable 
as possible for the patient and family.84

Treating Severe Terminal Symptoms
Patients who have survived the acute stage of stroke, are not 
comatose, but have made the choice to withhold or withdraw 
life-sustaining therapies such as MV or ANH are at risk for 
developing severe symptoms such as pain, dyspnea, or agita-
tion (as can be seen in terminal delirium). With the primary 
intent of treatment being relief of suffering, not all patients will 
require continuous infusion of sedatives or opiates, particu-
larly if that would prevent meaningful interaction with family 

members. This requires close observation, careful attention, 
and prompt treatment of any signs of suffering, including 
increased respiratory rate, heart rate, muscle tension, or gri-
macing. The first approach should be to use intermittent medi-
cines (with dose escalations) such as morphine, midazolam, 
or fentanyl. It is extremely important to counsel families on 
what to prepare for in terms of changing signs and symptoms 
(decreased food and fluid intake, decreased ability to cough, 
breathing noises, reduced circulatory and renal function, 
decreased levels of consciousness, agitation, and changes in 
breathing). Pooling of saliva in the posterior oropharynx can 
occasionally cause breathing noises (death rattle). Suctioning 
is generally not indicated, because most of the time, simple 
measures such as repositioning and oral glycopyrrolate/sco-
polamine patches will suffice.262 Continuous monitoring of 
cardiac, oxygen, or hemodynamic parameters, however, may 
be more disconcerting to the family than it is helpful. During 
the dying process, it is important to educate the family on 
what to expect regarding changing signs or symptoms. It is 
important to assure the family that their loved one’s pain or 
other discomfort will be treated aggressively and that clinical 
care will be continued throughout the dying process.

Brain Death and Organ Donation
Each year, the predicted number of donors after brain death 
is between 10 500 and 13 800, and stroke accounts for a large 
proportion of patients declared brain dead who become poten-
tial organ donors.263,264 In the United States, hospitals are 
mandated by law to involve organ procurement agencies in 
the evaluation of these cases for possible organ donation and 
to offer the option to the families of appropriate candidates. 
Available estimates indicate that >50% of families provide the 
consent for organ donation,263 but donation rates indicate that 
donation only occurs in one third of suitable cases.265 This gap 
can be reduced by separating (decoupling) the communication 
of brain death from the discussion of organ donation,266 opti-
mizing the identification of potential donors,267 and ensuring 
timely communication with the organ procurement agency.268 
Programs that incorporate an in-house presence of the coor-
dinator from the organ procurement agency can be effective 
in achieving these goals.269 In addition, although the concept 
of brain death is widely accepted, policies and procedure to 
determine brain death are highly variable across states, and 
even across leading hospitals in the same region.270 It is likely 
that the unification of criteria for brain death determination 
would have a positive impact on donation rates by avoiding 
unnecessary delays.271

Organ donation after cardiac death has emerged as an alter-
native to diminish the shortage of organs by allowing organ 
procurement from patients who die within 60 minutes of 
cessation of MV. After extubation in this setting, a  2-minute 
observation period before the declaration of death has been 
reported to be sufficient,272 but protocols in many centers 
require an observation period of 5 minutes. In patients with 
severe brain damage, the neurological examination is crucial 
to identifying the best candidates for this type of donation; 
absent cough and corneal reflexes and absent or extensor 
motor response to pain in addition to a poor oxygenation 
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index have been shown to reliably predict death within 60 
minutes of withdrawal of life-sustaining therapy. However, 
protocols vary among hospitals.273 The decision to explore 
donation after cardiac death should be clearly separated from 
the decision to withdraw life-sustaining treatment. Protocols 
for donation after cardiac death require close collabora-
tion among neurologists, neurosurgeons, intensivists, pal-
liative care and ethics consultants, and organ procurement 
personnel.

Palliative Treatments and Options at the End of 
Life: Recommendations

1. In patients with severe brain injury, withdrawal of 
life-sustaining treatments and the institution of inten-
sive comfort measures is an appropriate treatment 
plan that should be made in collaboration with iden-
tified surrogate decision makers. The decision should 
be individualized, as well as patient and family cen-
tered (Class I; Level of Evidence C).

2. Patients undergoing palliative extubation should be 
monitored closely for symptoms of discomfort and 
air hunger and treated appropriately with opioids or 
benzodiazepines (Class I; Level of Evidence C).

3. Patients who have intractable physical symptoms (eg, 
dyspnea and pain) at the end of life should be pro-
vided with the minimally effective amount of sedation 
necessary to relieve refractory symptoms (propor-
tionate palliative sedation). Only rarely will patients 
require progressive increases in sedation to the point 
of unconsciousness to achieve this goal (Class I; Level 
of Evidence B).

4. Physicians should work closely with representatives 
from the local organ procurement agency to ensure 
that the option of organ donation is offered to the 
family of every patient declared brain dead (Class I; 
Level of Evidence C).

Role of Palliative Care Specialists
Typically, a palliative care physician works with an interdis-
ciplinary team that consists of nurse practitioners, physician 
assistants, nurses, social workers, and spiritual providers. 
Unlike hospice, the application of palliative care is based on 
need rather than prognosis or life expectancy.

Although data on palliative care in patients with strokes are 
limited, data from a single center suggest that most consulta-
tions are for help with conversations about goals. In 1 study, 
6.3% of all palliative care consultations were for patients 
with strokes (31% ischemic, 26% intracerebral bleeds, 30% 
subarachnoid bleeds, and 14% with subdural hematomas).16 
Compared with their other palliative care patients, patients 
with stroke were more functionally impaired at the time of 
consultation, more likely to die in the hospital, and had fewer 
traditional symptom burdens than other diagnoses.

In a recent randomized controlled trial of patients with 
newly diagnosed non–small cell lung cancer, the intervention 
of an early palliative care consultation (compared with routine 
involvement) resulted in improved quality of life, less depres-
sion, less healthcare resource use, and improved survival.17 In 

patients with stroke, it is not yet known whether and under 
what circumstances there would be improved quality with 
earlier involvement of a formal palliative care consults. This 
deserves further study.

Role of Palliative Care Specialists: 
Recommendation

1. Although not an exhaustive list, in patients with 
stroke, a formal palliative care consultation may be 
reasonable in the following situations: (1) manage-
ment of refractory pain, dyspnea, agitation, or other 
symptoms, particularly near the end of life; (2) man-
agement of more complex depression, anxiety, grief, 
and existential distress; (3) any requests for has-
tened death; (4) assistance with goals and methods 
of treatment, particularly pertaining to options for 
long-term feeding and methods of ventilation; (5) 
assistance with managing the process of palliative 
extubation; (6) assistance with addressing cases of 
near futility and in families who “want everything”; 
(7) assistance with conflict resolution, whether it be 
within families, between staff and families, or among 
treatment teams; and (8) introduction and transition 
to hospice care (Class IIb; Level of Evidence B).

Role of Hospice
For patients approaching the end of life, hospice may be a 
viable option to provide symptom care and supportive ser-
vices for patients and their families while promoting patients’ 
ability to die in their preferred environment. In 2009, 6% of 
hospice enrollees had a terminal diagnosis of stroke.273a To be 
eligible for the Medicare hospice benefit, 2 physicians (1 of 
whom is generally the hospice medical director) must certify 
that the patient has ≤6 months to live if the disease follows its 
usual course, and the patient is willing to forego medical ser-
vices aimed at curing the underlying terminal diagnoses. Most 
private insurers have a hospice benefit similar to that provided 
under Medicare. In addition, hospices may also have different 
policies regarding the use of antibiotics or ANH.

Criteria for hospice eligibility exist to assist in determin-
ing whether survival prognosis is <6 months for both stroke 
and coma274 (Table 4). These criteria include clinical signs 
after 3 days of coma in the acute setting, functional status and 
nutritional indicators for the more chronic stages of stroke, 
and additional clinical and imaging factors that can support a 
poor prognosis. These criteria, however, should be used with 
caution, because they have not been updated or validated in 
contemporary healthcare settings. The same challenges as 
described in “Estimating Prognosis in Stroke” apply.

Inpatient hospice (in a hospital, a stand-alone hospice 
unit, or a long-term care institution) is an option for many 
acute-stage patients and families, primarily those who have 
life-sustaining treatments withdrawn with symptoms that are 
difficult to control. Although some patients and families are 
able to go home with hospice support, they should be coun-
seled that hospice typically provides support for only 2 to 4 
hours per day. Thus, home care often requires that families 
have additional support, either by paid or informal caregivers. 
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The amount of support that any particular hospice provides 
varies by the hospice. For patients who have symptoms that 
cannot be managed at home, hospices can admit the patient to 
either a nursing home or a stand-alone hospice unit or provide 

in-home care 24 hours per day. The availability of each of 
these different options also varies by the situation and the hos-
pice. Hospice enrollment provides families with bereavement 
services as well.

In 1 study, up to 25% of patients who died within 30 days 
of an ischemic stroke were enrolled in hospice.275 Older age, 
female sex, and a diagnosis of dementia were associated with 
increase hospice use, and black race and use of gastrostomy and 
MV were associated with decreased use. Hospice services have 
been shown to improve patient and family satisfaction with care. 
Families of those dying with hospice services are more likely to 
rate the dying experience as more favorable than those who die 
in an institution or at home with only home health services.276,277 
There are also data on decreased adverse bereavement and psy-
chological sequelae in families who have used hospice.278,279

Initiating hospice discussions, however, can be challenging 
and uncomfortable for everyone. Hospice discussion are often 
viewed as “bad news,” and therefore, it is useful to develop a 
structured strategy for discussing hospice based on techniques 
of effective communication and goal setting when bad news 
(eg, poor prognosis) is discussed.280 Many of the recommen-
dations provided in the “Goal Setting Process: Overview” 
should be adopted to establish and discuss the benefits and 
risks/burdens associated with the option of transitioning to 
hospice for the individual patient and family.

Role of Hospice: Recommendation

1. In patients with stroke, referral to hospice should be 
considered if survival is expected to be ≤6 months 
and when the patient’s goals are primarily palliative 
(Class I; Level of Evidence B).

2. When introducing and discussing hospice with 
patients and families, providers may consider adopt-
ing strategies of communication used in other “bad 
news” settings and frame the discussions around 
the benefits and burdens of hospice in achieving the 
patient’s and family’s overall goals of care (Class IIb; 
Level of Evidence C).

Education Agenda
There are educational opportunities for all providers who care 
for patients and families with stroke. Palliative care providers 
could benefit from additional stroke education, and stroke pro-
viders could benefit from additional palliative care education. 
Training opportunities exist to develop and improve effective 
patient-centered communication skills, including prognostica-
tion skills, across various trainee groups (students, residents, 
fellows, providers, and nurses).29 Examples of approaches 
include standardized patients, immediate feedback, role mod-
eling, and coaching, which can be incorporated into residency 
and fellowship training programs, as well as continuing medi-
cal education offerings. A novel training program for oncolo-
gists called “Oncotalk” can be easily adapted to create stroke 
vignettes (eg, “Stroketalk”).281 Providers caring for stroke 
patients and families should also practice  self-care techniques 
to minimize the risk of burnout, including the possibility 
of self-reflection activities, which may also help providers 

Table 4. Hospice Criteria for Stroke and Coma*

Patients will be considered to be in the terminal stages of stroke or coma (life  
 expectancy of ≤6 mo) if they meet the following criteria:

  Acute stage of stroke

   1. Comatose patients with any 3 of the following on day 3 of coma:

    a. Abnormal brainstem response

    b. Absent verbal response

    c. Absent withdrawal response to pain

    d. Serum creatinine >1.5 mg/dL

  Chronic stage of stroke

     1. Karnofsky Performance Status <50% or Palliative Performance  
Scale <40%.

   2. Inability to maintain hydration and caloric intake with 1 of the following:

    a. Weight loss >10% in the past 6 mo or >7.5% in the past 3 mo

    b. Serum albumin <2.5 g/dL

      c. Current history of pulmonary aspiration not responsive to speech 
language pathology intervention

      d. Sequential calorie counts documenting inadequate  
caloric/fluid intake

      e. Dysphagia severe enough to prevent patient from continuing fluids/
foods necessary to sustain life, and patient does not receive 
artificial nutrition and hydration

Documentation of the following factors will support eligibility for hospice care:

    1. Medical complications, in the context of progressive clinical decline, 
within the previous 12 mo that support a terminal prognosis

   a. Aspiration pneumonia

   b. Upper urinary tract infection (pyelonephritis)

   c. Refractory stage 3–4 decubitus ulcers

   d. Fever recurrent after antibiotics

Documentation of diagnostic imaging factors that support poor prognosis after 
stroke includes the following:

  1. For nontraumatic hemorrhagic stroke:

   a. Large-volume hemorrhage on CT

    (1) Infratentorial: 20 mL

    (2) Supratentorial: 50 mL

   b. Ventricular extension of hemorrhage

   c. Surface area of involvement of hemorrhage equal to 30% of cerebrum

   d. Midline shift=1.5 cm

     e. Obstructive hydrocephalus in patient who declines, or is not a 
candidate for, ventriculoperitoneal shunt

  2. For thrombotic/embolic stroke:

   a. Large anterior infarcts with both cortical and subcortical involvement

   b. Large bihemispheric infarcts

   c. Basilar artery occlusion

   d. Bilateral vertebral artery occlusion

CT indicates computed tomography.
*This list is meant to provide standardized criteria for scenarios in which 

hospice may be considered. However, it is important for providers to develop 
and communicate an individualized prognostic estimate for each patient when 
setting a treatment plan (“Estimating Prognosis in Stroke” and “Establishing 
Goals of Care”).
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become and stay more empathic when communicating with 
patients and families.248,282

Education: Recommendation

1. The teaching of critical core competencies in palliative 
and end-of-life care should be integrated within train-
ing programs and continuous educational offerings for 
all professionals who care for patients with stroke and 
their families (Class I; Level of Evidence C).

Quality Improvement and Research Agenda
The lack of evidence in support of optimal palliative care 
practices in patients with stroke and families is striking. We 
need better intermediate and long-term prognostic data for 
symptoms and outcomes that are frequent among and mean-
ingful to patients. This should include additional high-quality 
research into external validation of prognostic scales, as well 
as specific testing of the utility of these scales in the context 
of end-of-life decision making. More research is also needed 
on the proper role and use of time-limited trials in the setting 
of stroke, where prognosis is uncertain and possibly expected 
to improve over time. Future studies should address optimal 
symptom management, as well as optimal organization and 
financing of care to maximize patient and family outcomes.

We need more research on optimal communication strat-
egies, including decision aids, to enhance decisional quality 
and reduce decisional conflict and regret, including methods 
to formulate a prediction, communicate prognosis, and estab-
lish goals of care both with patients and with surrogate deci-
sion makers. We know relatively little about the presence and 
magnitude of cognitive biases that can influence end-of-life 
and withdrawal-of-treatment decisions. This research should 
also attempt to assess the true risk of the self-fulfilling proph-
ecy and approaches to mitigate that risk.

Research is necessary to determine the causes of varia-
tion in withdrawal-of-treatment practices, including a better 
understanding of social and cultural influences, and the accu-
racy of diagnosing patient preferences.40 Furthermore, obser-
vational data that are both patient centered (labored breathing, 
tachycardia) and family centered (short- and long-term anxi-
ety, depression) are needed to establish benchmarks for pal-
liative interventions in stroke patients undergoing withdrawal 
of life-sustaining therapies. Continued efforts are needed to 
improve uniformity in the declaration of brain death and to 
optimize opportunities for organ donation.283 Finally, effort 
should be focused on development of performance measures 
that address optimal approaches to delivering high-quality 
patient- and family-centered care.

Quality Improvement and Research: 
Recommendation

1. Stakeholders with an interest in improving the qual-
ity of care and quality of life for patients and families 
with stroke should develop and implement an aggres-
sive palliative and end-of-life research and quality 
improvement agenda for this population (Class I; 
Level of Evidence C).

Summary and Conclusions
Stroke care is dominated by clinically challenging, emotionally 
intense, and ethically complex medical choices. Most patients 
when acutely ill or dying want relief of suffering, help in mini-
mizing the burden on families, closer relationships with loved 
ones, and a sense of control.284 Palliative care has much to offer 
in the provision of stroke care. It should be viewed not as an 
alternative to offering life-sustaining therapies or other evidence-
based stroke treatments but as an important supplement that can 
enhance care delivery for patients, families, and providers alike.

 by guest on March 28, 2014http://stroke.ahajournals.org/Downloaded from 

http://stroke.ahajournals.org/
http://stroke.ahajournals.org/


Holloway et al  Palliative and End-of-Life Care in Stroke   23

Disclosures  

Writing Group Disclosures

Writing Group 
Member Employment Research Grant

Other Research 
Support

Speakers’  
Bureau/Honoraria Expert Witness

Ownership 
Interest

Consultant/ 
Advisory Board Other

Robert G. 
Holloway

University of 
Rochester

None None None None None None None

Robert M. Arnold University of 
Pittsburgh

None None None None None None None

Claire J. 
Creutzfeldt

University of 
Washington 
Harborview 

Medical Center

None None None None None None None

Eldrin F. Lewis Brigham and 
Women’s Hospital

Amgen†; NIH†; 
Sunovion*

None None None None Amgen* None

Barbara J. Lutz University of North 
Carolina- 

Wilmington

NIH† None None None Common stock 
owner in General 

Electric†

None None

Robert M. 
McCann

University of 
Rochester

Donald W. 
Reynolds 

Foundation†

None None Defense witness 
related to falls 
and medication 
but not feeding 

tubes†

None None None

Alejandro A. 
Rabinstein

Mayo Clinic None None None None None None None

Gustavo Saposnik University of 
Toronto

None None None None None None None

Kevin N. Sheth Yale University None None None None None None None

Darin B. 
Zahuranec

University of 
Michigan

NIH† None American 
Academy of 
Neurology*

None None None None

Gregory J. Zipfel Washington 
University in St. 

Louis

None None None None None None None

Richard D. 
Zorowitz

The Johns 
Hopkins University 

School of 
Medicine

Bioness 
Inc*; Merz 

Pharmaceuticals*; 
NDI Medical*

None None None None Allergan 
Inc*; Avanir 

Pharmaceuticals*; 
MedErgy 

HealthGroup*

None

This table represents the relationships of writing group members that may be perceived as actual or reasonably perceived conflicts of interest as reported on the 
Disclosure Questionnaire, which all members of the writing group are required to complete and submit. A relationship is considered to be “significant” if (1) the person 
receives $10 000 or more during any 12-month period, or 5% or more of the person’s gross income; or (2) the person owns 5% or more of the voting stock or share of 
the entity, or owns $10 000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding 
definition.

*Modest.
†Significant.

 by guest on March 28, 2014http://stroke.ahajournals.org/Downloaded from 

http://stroke.ahajournals.org/
http://stroke.ahajournals.org/


24  Stroke  July 2014

References
 1. Elkins JS, Johnston SC. Thirty-year projections for deaths from ischemic 

stroke in the United States. Stroke. 2003;34:2109–2112.
 2. Murphy SL, Xu JQ, Kochanek KD. Deaths: final data for 2010. National 

Vital Statistics Report. Vol 61, No 4. Hyattsville, MD: National Center 
for Health Statistics; 2013.

 2a. Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Blaha MJ, 
Dai S, Ford ES, Fox CS, Franco S, Fullerton HJ, Gillespie C, Hailpern 
SM, Heit JA, Howard VJ, Huffman MD, Judd SE, Kissela BM, Kittner 
SJ, Lackland DT, Lichtman JH, Lisabeth LD, Mackey RH, Magid DJ, 
Marcus GM, Marelli A, Matchar DB, McGuire DK, Mohler ER 3rd, Moy 
CS, Mussolino ME, Neumar RW, Nichol G, Pandey DK, Paynter NP, 
Reeves MJ, Sorlie PD, Stein J, Towfighi A, Turan TN, Virani SS, Wong 
ND, Woo D, Turner MB; on behalf of the American Heart Association 
Statistics Committee and Stroke Statistics Subcommittee. Heart disease 
and stroke statistics—2014 update: a report from the American Heart 
Association. Circulation. 2014;129:e28–e292.

 3. Centers for Disease Control and Prevention (CDC). Place of death after 
stroke: United States, 1999–2002. MMWR Morb Mortal Wkly Rep. 
2006;55:529–532.

 4. Centers for Disease Control and Prevention (CDC). Public health and 
aging: hospitalizations for stroke among adults aged >/=65 years: United 
States, 2000. MMWR Morb Mortal Wkly Rep. 2003;52:586–589.

 5. Dahlin C, ed. National Consensus Project for Quality Palliative Care. 
Clinical Practice Guidelines for Quality Palliative Care. 3rd ed. http://
www.nationalconsensusproject.org. Accessed August 4, 2013.

 6. Centers for Medicare & Medicaid Services. Medicare and Medicaid 
programs: hospice conditions of participation: final rule. Fed Regist. 
2008;73:32088–32220. Washington, DC.

 7. Creutzfeldt CJ, Holloway RG, Walker M. Symptomatic and palliative 
care for stroke survivors. J Gen Int Med. 2012;27:853–860.

 8. Stevens T, Payne SA, Burton C, Addington-Hall J, Jones A. Palliative 
care in stroke: a critical review of the literature. Palliat Med. 
2007;21:323–331.

 9. Mazzocato C, Michel-Nemitz J, Anwar D, Michel P. The last days of 
dying stroke patients referred to a palliative care consult team in an acute 
hospital. Eur J Neurol. 2010;17:73–77.

 10. Wee B, Adams A, Eva G. Palliative and end-of-life care for people with 
stroke. Curr Opin Support Palliat Care. 2010;4:229–232.

 11. Burton CR, Payne S, Addington-Hall J, Jones A. The palliative care 
needs of acute stroke patients: a prospective study of hospital admis-
sions. Age Ageing. 2010;39:554–559.

 12. Blacquiere DP, Gubitz GJ, Dupere D, McLeod D, Phillips S. Evaluating 
an organized palliative care approach in patients with severe stroke. 
Can J Neurol Sci. 2009;36:731–734.

 13. Dy SM, Feldman DR. Palliative care and rehabilitation for stroke sur-
vivors: managing symptoms and burden, maximizing function. J Gen 
Intern Med. 2012;27:760–762.

 14. Le BH, Pisasale M, Watt J. Palliative care in stroke. Palliat Med. 
2008;22:95–96.

 15. Chahine LM, Malik B, Davis M. Palliative care needs of patients with neu-
rologic or neurosurgical conditions. Eur J Neurol. 2008;15:1265–1272.

 16. Holloway RG, Ladwig S, Robb J, Kelly A, Nielsen E, Quill TE. 
Palliative care consultations in hospitalized stroke patients. J Palliat 
Med. 2010;13:407–412.

 17. Temel JS, Greer JA, Muzikansky A, Gallagher ER, Admane S, Jackson 
VA, Dahlin CM, Blinderman CD, Jacobsen J, Pirl WF, Billings JA, Lynch 
TJ. Early palliative care for patients with metastatic  non-small-cell lung 
cancer. N Engl J Med. 2010;363:733–742.

 18. Center to Advance Palliative Care. A state-by-state report card on access 
to palliative care in our nation’s hospitals. Center to Advance Palliative 
Care, National Palliative Care Research Center Web site. http://www.
capc.org/reportcard/findings. Accessed February 24, 2013.

 19. Quill TE, Abernethy AP. Generalist plus specialist palliative care: creat-
ing a more sustainable model. N Engl J Med. 2013;368:1173–1175.

 20. Centers for Disease Control and Prevention, National Center for Health 
Statistics. Technical appendix from Vital Statistics of the United States, 
National Vital Statistics System, mortality, 2001. Work Table 307: deaths 
from 39 selected causes by place of death, status of decedent when death 
occurred in hospital or medical center, and age: United States, 2011. 
Centers for Disease Control and Prevention Web site. http://www.cdc.
gov/nchs/data/statab/mortfinal2001_work307.pdf. Accessed October 15, 
2012.

 21. Shepardson LB, Youngner SJ, Speroff T, Rosenthal GE. Increased 
risk of death in patients with do-not-resuscitate orders. Med Care. 
1999;37:727–737.

 22. Zurasky JA, Aiyagari V, Zazulia AR, Shackelford A, Diringer MN. Early 
mortality following spontaneous intracerebral hemorrhage. Neurology. 
2005;64:725–727.

 23. Kelly AG, Hoskins KD, Holloway RG. Early stroke mortality, patient pref-
erences, and the withdrawal of care bias. Neurology. 2012;79:941–944.

 24. Jaren O, Selwa L. Causes of mortality on a university hospital neurology 
service. Neurologist. 2006;12:245–248.

 25. Naidech AM, Bernstein RA, Bassin SL, Garg RK, Liebling S, Bendok 
BR, Batjer HH, Bleck TP. How patients die after intracerebral hemor-
rhage. Neurocrit Care. 2009;11:45–49.

 26. van Almenkerk S, Depla MF, Smalbrugge M, Eefsting JA, Hertogh 
CM. Institutionalized stroke patients: status of functioning of an under 
researched population. J Am Med Dir Assoc. 2012;13:634–639.

 27. Committee on Quality of Health Care in America, Institute of Medicine. 
Crossing the Quality Chasm: A New Health System for the 21st Century. 
Washington, DC: National Academy Press; 2001.

 28. Epstein RM, Fiscella K, Lesser CS, Stange KC. Why the nation needs 
a policy push on patient-centered health care. Health Aff (Millwood). 
2010;29:1489–1495.

 29. Levinson W, Lesser CS, Epstein RM. Developing physician com-
munication skills for patient-centered care. Health Aff (Millwood). 
2010;29:1310–1318.

 30. Berwick DM. What “patient-centered” should mean: confessions of an 
extremist. Health Aff (Millwood). 2009;28:w555–w565.

 31. Clayton JM, Hancock KM, Butow PN, Tattersall MHN, Currow DC. 
Clinical practice guidelines for communicating prognosis and end-of-
life issues with adults in the advanced stages of a life-limiting illness, and 
their caregivers. Med J Aust. 2007;186(suppl):S77, S79, S83–S108.

 32. Glare PA, Sinclair CT. Palliative medicine review: prognostication. 
J Palliat Med. 2008;11:84–103.

 33. Jauch EC, Saver JL, Adams HP Jr, Bruno A, Connors JJ, Demaerschalk 
BM, Khatri P, McMullan PW Jr, Qureshi AI, Rosenfield K, Scott PA, 
Summers DR, Wang DZ, Wintermark M, Yonas H; on behalf of the 
American Heart Association Stroke Council, Council on Cardiovascular 

Reviewer Disclosures

Reviewer Employment Research Grant
Other Research 

Support
Speakers’  

Bureau/Honoraria Expert Witness
Ownership 

Interest
Consultant/ 

Advisory Board Other

Michael Hill University of 
Calgary

None None None None None None None

Vicki Jackson Massachusetts 
General Hospital

None None None None None None None

Walter Kernan Yale University None None None None None None None

Marcella Wozniak University of 
Maryland

None None None None None None None

This table represents the relationships of reviewers that may be perceived as actual or reasonably perceived conflicts of interest as reported on the Disclosure 
Questionnaire, which all reviewers are required to complete and submit. A relationship is considered to be “significant” if (1) the person receives $10 000 or more during 
any 12-month period, or 5% or more of the person’s gross income; or (2) the person owns 5% or more of the voting stock or share of the entity, or owns $10 000 or more 
of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding definition.

 by guest on March 28, 2014http://stroke.ahajournals.org/Downloaded from 

http://www.nationalconsensusproject.org
http://www.nationalconsensusproject.org
http://www.capc.org/reportcard/findings
http://www.capc.org/reportcard/findings
http://www.cdc.gov/nchs/data/statab/mortfinal2001_work307.pdf
http://www.cdc.gov/nchs/data/statab/mortfinal2001_work307.pdf
http://stroke.ahajournals.org/
http://stroke.ahajournals.org/


Holloway et al  Palliative and End-of-Life Care in Stroke   25

Nursing, Council on Peripheral Vascular Disease, and Council on 
Clinical Cardiology. Guidelines for the early management of patients 
with acute ischemic stroke: a guideline for healthcare professionals from 
the American Heart Association/American Stroke Association. Stroke. 
2013;44:870–947.

 34. Morgenstern LB, Hemphill JC 3rd, Anderson C, Becker K, Broderick JP, 
Connolly ES Jr, Greenberg SM, Huang JN, MacDonald RL, Messe SR, 
Mitchell PH, Selim M, Tamargo RJ; on behalf of the American Heart 
Association Stroke Council and Council on Cardiovascular Nursing. 
Guidelines for the management of spontaneous intracerebral hemor-
rhage: a guideline for healthcare professionals from the American Heart 
Association/American Stroke Association. Stroke. 2010;41:2108–2129.

 35. Creutzfeldt CJ, Holloway RG. Treatment decisions after severe stroke: 
uncertainty and biases. Stroke. 2012;43:3405–3408.

 36. Becker KJ, Baxter AB, Cohen WA, Bybee HM, Tirschwell DL, Newell 
DW, Winn HR, Longstreth WT Jr. Withdrawal of support in intrace-
rebral hemorrhage may lead to self-fulfilling prophecies. Neurology. 
2001;56:766–772.

 37. Creutzfeldt CJ, Becker KJ, Weinstein JR, Khot SP, McPharlin TO, Ton 
TG, Longstreth WT Jr, Tirschwell DL. Do-not-attempt-resuscitation 
orders and prognostic models for intraparenchymal hemorrhage. Crit 
Care Med. 2011;39:158–162.

 38. Zahuranec DB, Morgenstern LB, Sanchez BN, Resnicow K, White DB, 
Hemphill JC 3rd. Do-not-resuscitate orders and predictive models after 
intracerebral hemorrhage. Neurology. 2010;75:626–633.

 39. Hemphill JC 3rd, Newman J, Zhao S, Johnston SC. Hospital usage of 
early do-not-resuscitate orders and outcome after intracerebral hemor-
rhage. Stroke. 2004;35:1130–1134.

 40. Zahuranec DB, Brown DL, Lisabeth LD, Gonzales NR, Longwell PJ, 
Smith MA, Garcia NM, Morgenstern LB. Early care limitations inde-
pendently predict mortality after intracerebral hemorrhage. Neurology. 
2007;68:1651–1657.

 41. Hemphill JC 3rd. Do-not-resuscitate orders, unintended consequences, 
and the ripple effect. Crit Care. 2007;11:121.

 42. Benejam B, Sahuquillo J, Poca MA, Frascheri L, Solana E, Delgado P, 
Junqué C. Quality of life and neurobehavioral changes in survivors of malig-
nant middle cerebral artery infarction. J Neurol. 2009;256:1126–1133.

 43. Weil AG, Rahme R, Moumdjian R, Bouthillier A, Bojanowski MW. 
Quality of life following hemicraniectomy for malignant MCA territory 
infarction. Can J Neurol Sci. 2011;38:434–438.

 44. Albrecht GL, Devlieger PJ. The disability paradox: high quality of life 
against all odds. Soc Sci Med. 1999;48:977–988.

 45. Counsell C, Dennis M. Systematic review of prognostic models in 
patients with acute stroke. Cerebrovasc Dis. 2001;12:159–170.

 46. Rosen DS, Macdonald RL. Subarachnoid hemorrhage grading scales: a 
systematic review. Neurocrit Care. 2005;2:110–118.

 47. Teale EA, Forster A, Munyombwe T, Young JB. A systematic 
review of case-mix adjustment models for stroke. Clin Rehabil. 
2012;26:771–786.

 48. Ariesen MJ, Algra A, van der Worp HB, Rinkel GJ. Applicability and 
relevance of models that predict short term outcome after intracerebral 
haemorrhage. J Neurol Neurosurg Psychiatry. 2005;76:839–844.

 49. Moons KG, Royston P, Vergouwe Y, Grobbee DE, Altman DG. Prognosis 
and prognostic research: what, why, and how? BMJ. 2009;338:b375.

 50. Christakis NA, Asch DA. Physician characteristics associated with deci-
sions to withdraw life support. Am J Public Health. 1995;85:367–372.

 51. Kaufman SR. And a Time to Die: How American Hospitals Shape the 
End of Life. New York, NY: Scribner; 2005.

 52. Royston P, Moons KG, Altman DG, Vergouwe Y. Prognosis and prognos-
tic research: developing a prognostic model. BMJ. 2009;338:b604.

 53. Stern RH. Individual risk. J Clin Hypertens (Greenwich). 
2012;14:261–264.

 54. Lemeshow S, Klar J, Teres D. Outcome prediction for individual inten-
sive care patients: useful, misused, or abused? Intensive Care Med. 
1995;21:770–776.

 55. Gabbay E, Calvo-Broce J, Meyer KB, Trikalinos TA, Cohen J, Kent DM. 
The empirical basis for determinations of medical futility. J Gen Intern 
Med. 2010;25:1083–1089.

 56. Baird AE. Improving stroke prognosis. Neurology. 2009;73:1084–1085.
 57. Racine E, Dion MJ, Wijman CA, Illes J, Lansberg MG. Profiles of 

neurological outcome prediction among intensivists. Neurocrit Care. 
2009;11:345–352.

 58. Christakis NA, Lamont EB. Extent and determinants of error in doc-
tors’ prognoses in terminally ill patients: prospective cohort study. BMJ. 
2000;320:469–472.

 59. Finley Caulfield A, Gabler L, Lansberg MG, Eyngorn I, Mlynash M, 
Buckwalter MS, Venkatasubramanian C, Wijman CA. Outcome predic-
tion in mechanically ventilated neurologic patients by junior neurointen-
sivists. Neurology. 2010;74:1096–1101.

 60. Meadow W, Pohlman A, Frain L, Ren Y, Kress JP, Teuteberg W, Hall J. 
Power and limitations of daily prognostications of death in the medical 
intensive care unit. Crit Care Med. 2011;39:474–479.

 61. Navi BB, Kamel H, McCulloch CE, Nakagawa K, Naravetla B, Moheet 
AM, Wong C, Johnston SC, Hemphill JC 3rd, Smith WS. Accuracy of 
neurovascular fellows’ prognostication of outcome after subarachnoid 
hemorrhage. Stroke. 2012;43:702–707.

 62. Frankel MR, Morgenstern LB, Kwiatkowski T, Lu M, Tilley BC, 
Broderick JP, Libman R, Levine SR, Brott T. Predicting prognosis 
after stroke: a placebo group analysis from the National Institute of 
Neurological Disorders and Stroke rt-PA Stroke Trial. Neurology. 
2000;55:952–959.

 63. Fonarow GC, Saver JL, Smith EE, Broderick JP, Kleindorfer DO, Sacco 
RL, Pan W, Olson DM, Hernandez AF, Peterson ED, Schwamm LH. 
Relationship of National Institutes of Health Stroke Scale to 30-day mor-
tality in Medicare beneficiaries with acute ischemic stroke. J Am Heart 
Assoc. 2012:42–50.

 64. Smith EE, Shobha N, Dai D, Olson DM, Reeves MJ, Saver JL, Hernandez 
AF, Peterson ED, Fonarow GC, Schwamm LH. Risk score for in-hospital 
ischemic stroke mortality derived and validated within the Get With the 
Guidelines-Stroke Program. Circulation. 2010;122:1496–1504.

 65. Duncan PW, Goldstein LB, Matchar D, Divine GW, Feussner J. 
Measurement of motor recovery after stroke: outcome assessment and 
sample size requirements. Stroke. 1992;23:1084–1089.

 66. Saposnik G, Kapral MK, Liu Y, Hall R, O’Donnell M, Raptis S, Tu JV, 
Mamdani M, Austin PC; Investigators of the Registry of the Canadian 
Stroke Network and the Stroke Outcomes Research Canada (SORCan) 
Working Group. IScore: a risk score to predict death early after hospital-
ization for an acute ischemic stroke. Circulation. 2011;123:739–749.

 67. Johnston KC, Wagner DP, Wang XQ, Newman GC, Thijs V, Sen S, 
Warach S; GAIN, Citicoline, and ASAP Investigators. Validation of an 
acute ischemic stroke model: does diffusion-weighted imaging lesion 
volume offer a clinically significant improvement in prediction of out-
come? Stroke. 2007;38:1820–1825.

 68. Saposnik G, Raptis S, Kapral MK, Liu Y, Tu JV, Mamdani M, Austin PC; 
Investigators of the Registry of the Canadian Stroke Network and the 
Stroke Outcomes Research Canada Working Group. The iScore predicts 
poor functional outcomes early after hospitalization for an acute isch-
emic stroke. Stroke. 2011;42:3421–3428.

 69. Saposnik G, Cote R, Mamdani M, Raptis S, Thorpe KE, Fang J, 
Redelmeier DA, Goldstein LB. JURaSSiC: Accuracy of clinician 
vs risk score prediction of ischemic stroke outcomes. Neurology. 
2013;81:448–455.

 70. Clarke JL, Johnston SC, Farrant M, Bernstein R, Tong D, Hemphill 
JC 3rd. External validation of the ICH score. Neurocrit Care. 
2004;1:53–60.

 71. Hemphill JC 3rd, Bonovich DC, Besmertis L, Manley GT, Johnston SC. 
The ICH score: a simple, reliable grading scale for intracerebral hemor-
rhage. Stroke. 2001;32:891–897.

 72. Hemphill JC 3rd, Farrant M, Neill TA Jr. Prospective validation 
of the ICH Score for 12-month functional outcome. Neurology. 
2009;73:1088–1094.

 73. Cheung RT, Zou LY. Use of the original, modified, or new intracerebral 
hemorrhage score to predict mortality and morbidity after intracerebral 
hemorrhage. Stroke. 2003;34:1717–1722.

 74. Ruiz-Sandoval JL, Chiquete E, Romero-Vargas S, Padilla-Martínez JJ, 
González-Cornejo S. Grading scale for prediction of outcome in primary 
intracerebral hemorrhages. Stroke. 2007;38:1641–1644.

 75. Bederson JB, Connolly ES Jr, Batjer HH, Dacey RG, Dion JE, Diringer 
MN, Duldner JE Jr, Harbaugh RE, Patel AB, Rosenwasser RH. 
Guidelines for the management of aneurysmal subarachnoid hemor-
rhage: a statement for healthcare professionals from a special writing 
group of the Stroke Council, American Heart Association [published cor-
rection appears in Stroke. 2009;40:e518]. Stroke. 2009;40:994–1025.

 76. Kruyt ND, Biessels GJ, de Haan RJ, Vermeulen M, Rinkel GJ, Coert B, 
Roos YB. Hyperglycemia and clinical outcome in aneurysmal subarach-
noid hemorrhage: a meta-analysis. Stroke. 2009;40:e424–430.

 77. van Norden AG, van Dijk GW, van Huizen MD, Algra A, Rinkel GJ. 
Interobserver agreement and predictive value for outcome of two rating 
scales for the amount of extravasated blood after aneurysmal subarach-
noid haemorrhage. J Neurol. 2006;253:1217–1220.

 by guest on March 28, 2014http://stroke.ahajournals.org/Downloaded from 

http://stroke.ahajournals.org/
http://stroke.ahajournals.org/


26  Stroke  July 2014

 78. Ogilvy CS, Cheung AC, Mitha AP, Hoh BL, Carter BS. Outcomes for 
surgical and endovascular management of intracranial aneurysms using 
a comprehensive grading system. Neurosurgery. 2006;59:1037–1042.

 79. Holloway RG, Gramling R, Kelly AG. Estimating and communicating 
prognosis in advanced neurologic disease. Neurology. 2013;80:764–772.

 80. Knaus WA, Harrell FE Jr, Lynn J, Goldman L, Phillips RS, Connors 
AF Jr, Dawson NV, Fulkerson WJ Jr, Califf RM, Desbiens N, Layde P, 
Oye RK, Bellamy PE, Hakim RB, Wagner DP. The SUPPORT prognos-
tic model: objective estimates of survival for seriously ill hospitalized 
adults: Study to Understand Prognoses and Preferences for Outcomes 
and Risks of Treatments. Ann Intern Med. 1995;122:191–203.

 81. Evans LR, Boyd EA, Malvar G, Apatira L, Luce JM, Lo B, White DB. 
Surrogate decision-makers’ perspectives on discussing prognosis in the 
face of uncertainty. Am J Respir Crit Care Med. 2009;179:48–53.

 82. Quill TE, Holloway RG. Evidence, preferences, recommendations: find-
ing the right balance in patient care. N Engl J Med. 2012;366:1653–1655.

 83. McNutt RA. Shared medical decision making: problems, process, prog-
ress. JAMA. 2004;292:2516–2518.

 84. Chaper 7: Goal setting, prognosticating, surrogate decision making. In: 
Quill TE, Bower KA, Holloway RG, Shah MS, Caprio TV, Olden A, 
Storey CP, eds. Primer of Palliative Care. 6th ed. Chicago, IL: American 
Academy of Hospice and Palliative Medicine; 2014.

 85. Back AL, Arnold RM, Quill TE. Hope for the best, and prepare for the 
worst. Ann Intern Med. 2003;138:439–443.

 86. Back AL, Arnold RM. Dealing with conflict in caring for the seriously 
ill: “it was just out of the question.” JAMA. 2005;293:1374–1381.

 87. Barclay JS, Blackhall LJ, Tulsky JA. Communication strategies and cul-
tural issues in the delivery of bad news. J Palliat Med. 2007;10:958–977.

 88. Quill TE, Arnold RM, Platt F. “I wish things were different”: express-
ing wishes in response to loss, futility, and unrealistic hopes. Ann Intern 
Med. 2001;135:551–555.

 89. Hudson P, Quinn K, O’Hanlon B, Aranda S. Family meetings in pal-
liative care: multidisciplinary clinical practice guidelines. BMC Palliat 
Care. 2008;7:12.

 90. Truog RD, Campbell ML, Curtis JR, Haas CE, Luce JM, Rubenfeld 
GD, Rushton CH, Kaufman DC; American Academy of Critical Care 
Medicine. Recommendations for end-of-life care in the intensive care 
unit: a consensus statement by the American College [corrected] of 
Critical Care Medicine [published correction appears in Crit Care Med. 
2008;36:1699]. Crit Care Med. 2008;36:953–963.

 91. Davidson JE, Powers K, Hedayat KM, Tieszen M, Kon AA, Shepard E, 
Spuhler V, Todres ID, Levy M, Barr J, Ghandi R, Hirsch G, Armstrong 
D; American College of Critical Care Medicine Task Force 2004–2005, 
Society of Critical Care Medicine. Clinical practice guidelines for sup-
port of the family in the patient-centered intensive care unit: American 
College of Critical Care Medicine Task Force 2004–2005. Crit Care 
Med. 2007;35:605–622.

 92. Ahalt C, Walter LC, Yourman L, Eng C, Pérez-Stable EJ, Smith AK. 
“Knowing is better”: preferences of diverse older adults for discussing 
prognosis. J Gen Intern Med. 2012;27:568–575.

 93. Kumar S, Selim MH, Caplan LR. Medical complications after stroke. 
Lancet Neurol. 2010;9:105–118.

 94. Finlayson O, Kapral M, Hall R, Asllani E, Selchen D, Saposnik G; 
Canadian Stroke Network, Stroke Outcome Research Canada (SORCan) 
Working Group. Risk factors, inpatient care, and outcomes of pneumonia 
after ischemic stroke. Neurology. 2011;77:1338–1345.

 95. Street RL Jr, Makoul G, Arora NK, Epstein RM. How does communica-
tion heal? Pathways linking clinician-patient communication to health 
outcomes. Patient Educ Couns. 2009;74:295–301.

 96. Mulley AG, Trimble C, Elwyn G. Stop the silent misdiagnosis: patients’ 
preferences matter. BMJ. 2012;345:e6572.

 97. Ubel PA, Loewenstein G, Schwarz N, Smith D. Misimagining the 
unimaginable: the disability paradox and health care decision making. 
Health Psychol. 2005;24:S57–62.

 98. Quill TE, Holloway R. Time-limited trials near the end of life. JAMA. 
2011;306:1483–1484.

 99. Berger JT, DeRenzo EG, Schwartz J. Surrogate decision making: 
reconciling ethical theory and clinical practice. Ann Intern Med. 
2008;149:48–53.

 100. Adelman EE, Zahuranec DB. Surrogate decision making in neurocritical 
care. Continuum (Minneap Minn). 2012;18:655–658.

 101. Shalowitz DI, Garrett-Mayer E, Wendler D. The accuracy of surrogate deci-
sion makers: a systematic review. Arch Intern Med. 2006;166:493–497.

 102. Boyd EA, Lo B, Evans LR, Malvar G, Apatira L, Luce JM, White 
DB. “It’s not just what the doctor tells me”: factors that influence 

surrogate decision-makers’ perceptions of prognosis. Crit Care Med. 
2010;38:1270–1275.

 103. Zier LS, Sottile PD, Hong SY, Weissfield LA, White DB. Surrogate deci-
sion makers’ interpretation of prognostic information: a mixed-methods 
study. Ann Intern Med. 2012;156:360–366.

 104. Wendler D, Rid A. Systematic review: the effect on surrogates of making 
treatment decisions for others. Ann Intern Med. 2011;154:336–346.

 105. Halpern SD. Shaping end-of-life care: behavioral economics and 
advance directives. Semin Respir Crit Care Med. 2012;33:393–400.

 106. Johnson DD, Fowler JH. The evolution of overconfidence. Nature. 
2011;477:317–320.

 107. Cook D, Rocker G, Marshall J, Sjokvist P, Dodek P, Griffith L, Freitag 
A, Varon J, Bradley C, Levy M, Finfer S, Hamielec C, McMullin J, 
Weaver B, Walter S, Guyatt G; Level of Care Study Investigators and the 
Canadian Critical Care Trials Group. Withdrawal of mechanical ventila-
tion in anticipation of death in the intensive care unit. N Engl J Med. 
2003;349:1123–1132.

 108. Fried TR, Bradley EH, Towle VR, Allore H. Understanding the treatment 
preferences of seriously ill patients. N Engl J Med. 2002;346:1061–1066.

 109. Beach MC, Morrison RS. The effect of do-not-resuscitate orders on phy-
sician decision-making. J Am Geriatr Soc. 2002;50:2057–2061.

 110. Goodlin SJ, Zhong Z, Lynn J, Teno JM, Fago JP, Desbiens N, Connors 
AF Jr, Wenger NS, Phillips RS. Factors associated with use of car-
diopulmonary resuscitation in seriously ill hospitalized adults. JAMA. 
1999;282:2333–2339.

 111. Holloway RG, Benesch CG, Burgin WS, Zentner JB. Prognosis and deci-
sion making in severe stroke. JAMA. 2005;294:725–733.

 112. Keyserlingk EW. Review of report: Deciding to Forego Life-Sustaining 
Treatment (President’s Commission for the Study of Ethical Problems in 
Medicine and Biomedical and Behavioral Research, Washington, D.C., 
March, 1983). Health Law Can. 1984;4:103–107.

 113. Mohammed MA, Mant J, Bentham L, Stevens A, Hussain S. Process of 
care and mortality of stroke patients with and without a do not resuscitate 
order in the West Midlands, UK. Int J Qual Health Care. 2006;18:102–106.

 114. Reeves MJ, Myers LJ, Williams LS, Phipps MS, Bravata DM. 
 Do-not-resuscitate orders, quality of care, and outcomes in veterans with 
acute ischemic stroke. Neurology. 2012;79:1990–1996.

 115. Quill TE, Arnold R, Back AL. Discussing treatment preferences with 
patients who want “everything.” Ann Intern Med. 2009;151:345–349.

 116. Center for the Evaluative Clinical Sciences. Preference-Sensitive Care. 
Dartmouth Atlas Project Web site. www.dartmouthatlas.org/downloads/
reports/preference_sensitive.pdf. Accessed December 31, 2012.

 117. Fromme EK, Zive D, Schmidt TA, Olszewski E, Tolle SW. POLST 
Registry do-not-resuscitate orders and other patient treatment prefer-
ences. JAMA. 2012;307:34–35.

 118. Jauch EC, Cucchiara B, Adeoye O, Meurer W, Brice J, Chan YY, Gentile 
N, Hazinski MF. Part 11: adult stroke: 2010 American Heart Association 
Guidelines for Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care [published correction appears in Circulation. 
2011;124:e404]. Circulation. 2010;122:S818–828.

 119. Sposato LA, Klein FR, Jáuregui A, Ferrúa M, Klin P, Zamora R, Riccio 
PM, Rabinstein A. Newly diagnosed atrial fibrillation after acute isch-
emic stroke and transient ischemic attack: importance of immediate and 
prolonged continuous cardiac monitoring. J Stroke Cerebrovasc Dis. 
2012;21:210–216.

 120. Sörös P, Hachinski V. Cardiovascular and neurological causes of sudden 
death after ischaemic stroke. Lancet Neurol. 2012;11:179–188.

 121. Abboud H, Berroir S, Labreuche J, Orjuela K, Amarenco P; GENIC 
Investigators. Insular involvement in brain infarction increases risk for 
cardiac arrhythmia and death. Ann Neurol. 2006;59:691–699.

 122. Tokgözoglu SL, Batur MK, Top uoglu MA, Saribas O, Kes S, Oto A. 
Effects of stroke localization on cardiac autonomic balance and sudden 
death. Stroke. 1999;30:1307–1311.

 123. Oppenheimer SM, Wilson JX, Guiraudon C, Cechetto DF. Insular cortex 
stimulation produces lethal cardiac arrhythmias: a mechanism of sudden 
death? Brain Res. 1991;550:115–121.

 124. Lakusic N, Mahovic D, Babic T. Gradual recovery of impaired cardiac 
autonomic balance within first six months after ischemic cerebral stroke. 
Acta Neurol Belg. 2005;105:39–42.

 125. McLaren A, Kerr S, Allan L, Steen IN, Ballard C, Allen J, Murray A, 
Kenny RA. Autonomic function is impaired in elderly stroke survivors. 
Stroke. 2005;36:1026–1030.

 126. Chua HC, Sen S, Cosgriff RF, Gerstenblith G, Beauchamp NJ Jr, 
Oppenheimer SM. Neurogenic ST depression in stroke. Clin Neurol 
Neurosurg. 1999;101:44–48.

 by guest on March 28, 2014http://stroke.ahajournals.org/Downloaded from 

http://www.dartmouthatlas.org/downloads/reports/preference_sensitive.pdf
http://www.dartmouthatlas.org/downloads/reports/preference_sensitive.pdf
http://stroke.ahajournals.org/
http://stroke.ahajournals.org/


Holloway et al  Palliative and End-of-Life Care in Stroke   27

 127. Korpelainen JT, Sotaniemi KA, Huikuri HV, Myllyä VV. Abnormal heart 
rate variability as a manifestation of autonomic dysfunction in hemi-
spheric brain infarction. Stroke. 1996;27:2059–2063.

 128. Korpelainen JT, Sotaniemi KA, Makikallio A, Huikuri HV, Myllyla 
VV. Dynamic behavior of heart rate in ischemic stroke. Stroke. 
1999;30:1008–1013.

 129. Lane RD, Wallace JD, Petrosky PP, Schwartz GE, Gradman AH. 
Supraventricular tachycardia in patients with right hemisphere strokes. 
Stroke. 1992;23:362–366.

 130. McDermott MM, Lefevre F, Arron M, Martin GJ, Biller J. ST segment 
depression detected by continuous electrocardiography in patients with acute 
ischemic stroke or transient ischemic attack. Stroke. 1994;25:1820–1824.

 131. Orlandi G, Fanucchi S, Strata G, Pataleo L, Landucci Pellegrini L, Prontera 
C, Martini A, Murri L. Transient autonomic nervous system dysfunction 
during hyperacute stroke. Acta Neurol Scand. 2000;102:317–321.

 132. Johnston KC, Li JY, Lyden PD, Hanson SK, Feasby TE, Adams RJ, 
Faught RE Jr, Haley EC Jr; RANTTAS Investigators. Medical and 
neurological complications of ischemic stroke: experience from the 
RANTTAS trial. Stroke. 1998;29:447–453.

 133. Sandroni C, Nolan J, Cavallaro F, Antonelli M. In-hospital cardiac 
arrest: incidence, prognosis and possible measures to improve survival. 
Intensive Care Med. 2007;33:237–245.

 134. Deleted in proof.
 135. Huttner HB, Kohrmann M, Berger C, Georgiadis D, Schwab S. Predictive 

factors for tracheostomy in neurocritical care patients with spontaneous 
supratentorial hemorrhage. Cerebrovasc Dis. 2006;21:159–165.

 136. Roch A, Michelet P, Jullien AC, Thirion X, Bregeon F, Papazian L, 
Roche P, Pellet W, Auffray JP. Long-term outcome in intensive care unit 
survivors after mechanical ventilation for intracerebral hemorrhage. Crit 
Care Med. 2003;31:2651–2656.

 137. Rabinstein AA, Wijdicks EF. Outcome of survivors of acute stroke who 
require prolonged ventilatory assistance and tracheostomy. Cerebrovasc 
Dis. 2004;18:325–331.

 138. Golestanian E, Liou JI, Smith MA. Long-term survival in older critically ill 
patients with acute ischemic stroke. Crit Care Med. 2009;37:3107–3113.

 139. Schielke E, Busch MA, Hildenhagen T, Holtkamp M, Küchler I, Harms 
L, Masuhr F. Functional, cognitive and emotional long-term outcome of 
patients with ischemic stroke requiring mechanical ventilation. J Neurol. 
2005;252:648–654.

 140. Minnerup J, Ritter MA, Wersching H, Kemmling A, Okegwo A, Schmidt 
A, Schilling M, Ringelstein EB, Schabitz WR, Young P, Dziewas R. 
Continuous positive airway pressure ventilation for acute ischemic 
stroke: a randomized feasibility study. Stroke. 2012;43:1137–1139.

 141. Tsivgoulis G, Zhang Y, Alexandrov AW, Harrigan MR, Sisson A, Zhao L, 
Brethour M, Cava L, Balucani C, Barlinn K, Patterson DE, Giannopoulos 
S, DeWolfe J, Alexandrov AV. Safety and tolerability of early noninva-
sive ventilatory correction using bilevel positive airway pressure in acute 
ischemic stroke. Stroke. 2011;42:1030–1034.

 142. Bösel J, Schiller P, Hacke W, Steiner T. Benefits of early tracheostomy 
in ventilated stroke patients? Current evidence and study protocol of the 
randomized pilot trial SETPOINT (Stroke-related Early Tracheostomy 
vs. Prolonged Orotracheal Intubation in Neurocritical care Trial). Int J 
Stroke. 2012;7:173–182.

 143. Bösel J, Schiller P, Hook Y, Andes M, Neumann JO, Poli S, Amiri 
H, Schönenberger S, Peng Z, Unterberg A, Hacke W, Steiner T. 
 Stroke-Related Early Tracheostomy Versus Prolonged Orotracheal 
Intubation in Neurocritical Care Trial (SETPOINT): a randomized pilot 
trial. Stroke. 2013;44:21–28.

 144. Mann G, Hankey GJ, Cameron D. Swallowing function after stroke: 
prognosis and prognostic factors at 6 months. Stroke. 1999;30:744–748.

 145. Geeganage C, Beavan J, Ellender S, Bath PM. Interventions for dys-
phagia and nutritional support in acute and subacute stroke. Cochrane 
Database Syst Rev. 2012;10:CD000323.

 146. FOOD Trial Collaboration. Poor nutritional status on admission predicts 
poor outcomes after stroke: observational data from the FOOD trial. 
Stroke. 2003;34:1450–1456.

 147. Martino R, Foley N, Bhogal S, Diamant N, Speechley M, Teasell R. 
Dysphagia after stroke: incidence, diagnosis, and pulmonary complica-
tions. Stroke. 2005;36:2756–2763.

 148. Hinchey JA, Shephard T, Furie K, Smith D, Wang D, Tonn S; Stroke 
Practice Improvement Network Investigators. Formal dysphagia screen-
ing protocols prevent pneumonia. Stroke. 2005;36:1972–1976.

 149. Flowers HL, Skoretz SA, Streiner DL, Silver FL, Martino R. MRI-based 
neuroanatomical predictors of dysphagia after acute ischemic stroke: a 
systematic review and meta-analysis. Cerebrovasc Dis. 2011;32:1–10.

 150. Dennis MS, Lewis SC, Warlow C; FOOD Trial Collaboration. Effect 
of timing and method of enteral tube feeding for dysphagic stroke 
patients (FOOD): a multicentre randomised controlled trial. Lancet. 
2005;365:764–772.

 151. Gomes CA Jr, Lustosa SA, Matos D, Andriolo RB, Waisberg DR, 
Waisberg J. Percutaneous endoscopic gastrostomy versus nasogas-
tric tube feeding for adults with swallowing disturbances. Cochrane 
Database Syst Rev. 2012;3:CD008096.

 152. Rochester Community-wide Clinical Guidelines Initiative: A 
Collaborative of the Monroe County Medical Society. Medical 
orders for life-sustaining treatment–professionals. 2007. http://www.
compassionandsupport.org/pdfs/patients/advanced/PEGs_Final_
Guidelines_12.14.07.pdf. Accessed February 27, 2014.

 153. Connolly ES Jr, Rabinstein AA, Carhuapoma JR, Derdeyn CP, Dion J, 
Higashida RT, Hoh BL, Kirkness CJ, Naidech AM, Ogilvy CS, Patel AB, 
Thompson BG, Vespa P; on behalf of the American Heart Association 
Stroke Council, Council on Cardiovascular Radiology and Intervention, 
Council on Cardiovascular Nursing, Council on Cardiovascular Surgery 
and Anesthesia, and Council on Clinical Cardiology. Guidelines for the 
management of aneurysmal subarachnoid hemorrhage: a guideline for 
healthcare professionals from the American Heart Association/American 
Stroke Association. Stroke. 2012;43:1711–1737.

 154. Cruz-Flores S, Berge E, Whittle IR. Surgical decompression for cere-
bral oedema in acute ischaemic stroke. Cochrane Database Syst Rev. 
2012;1:CD003435.

 155. Vahedi K, Hofmeijer J, Juettler E, Vicaut E, George B, Algra A, Amelink 
GJ, Schmiedeck P, Schwab S, Rothwell PM, Bousser MG, van der Worp 
HB, Hacke W; DECIMAL, DESTINY, and HAMLET Investigators. 
Early decompressive surgery in malignant infarction of the middle 
cerebral artery: a pooled analysis of three randomised controlled trials. 
Lancet Neurol. 2007;6:215–222.

 156. Kelly AG, Holloway RG. Health state preferences and  decision-making 
after malignant middle cerebral artery infarctions. Neurology. 
2010;75:682–687.

 157. Rabinstein AA, Mueller-Kronast N, Maramattom BV, Zazulia AR, 
Bamlet WR, Diringer MN, Wijdicks EF. Factors predicting progno-
sis after decompressive hemicraniectomy for hemispheric infarction. 
Neurology. 2006;67:891–893.

 158. Prasad K, Mendelow AD, Gregson B. Surgery for primary supra-
tentorial intracerebral haemorrhage. Cochrane Database Syst Rev. 
2008;(4):CD000200.

 159. Mendelow AD, Gregson BA, Fernandes HM, Murray GD, Teasdale GM, 
Hope DT, Karimi A, Shaw MD, Barer DH; STICH Investigators. Early 
surgery versus initial conservative treatment in patients with spontane-
ous supratentorial intracerebral haematomas in the International Surgical 
Trial in Intracerebral Haemorrhage (STICH): a randomised trial. Lancet. 
2005;365:387–397.

 160. Mendelow AD, Gregson BA, Rowan EN, Murray GD, Gholkar A, 
Mitchell PM; STICH II Investigators. Early surgery versus initial con-
servative treatment in patients with spontaneous supratentorial lobar 
intracerebral haematomas (STICH II): a randomised trial [published cor-
rection appears in Lancet. 2013;382:396]. Lancet. 2013;382:397–408.

 161. Morgan T, Zuccarello M, Narayan R, Keyl P, Lane K, Hanley D. 
Preliminary findings of the minimally-invasive surgery plus rtPA for 
intracerebral hemorrhage evacuation (MISTIE) clinical trial. Acta 
Neurochir Suppl. 2008;105:147–151.

 162. Rabinstein AA, Atkinson JL, Wijdicks EF. Emergency craniotomy in 
patients worsening due to expanded cerebral hematoma: to what pur-
pose? Neurology. 2002;58:1367–1372.

 163. Jauss M, Krieger D, Hornig C, Schramm J, Busse O. Surgical and medi-
cal management of patients with massive cerebellar infarctions: results 
of the German-Austrian Cerebellar Infarction Study [published correc-
tion appears in J Neurol. 1999;246:628]. J Neurol. 1999;246:257–264.

 164. van Loon J, Van Calenbergh F, Goffin J, Plets C. Controversies in the 
management of spontaneous cerebellar haemorrhage: a consecutive 
series of 49 cases and review of the literature. Acta Neurochir (Wien). 
1993;122:187–193.

 165. van den Berg R, Foumani M, Schroder RD, Peerdeman SM, Horn J, 
Bipat S, Vandertop WP. Predictors of outcome in World Federation of 
Neurologic Surgeons grade V aneurysmal subarachnoid hemorrhage 
patients. Crit Care Med. 2011;39:2722–2727.

 166. Taylor CJ, Robertson F, Brealey D, O’Shea F, Stephen T, Brew S, Grieve 
JP, Smith M, Appleby I. Outcome in poor grade subarachnoid hemor-
rhage patients treated with acute endovascular coiling of aneurysms and 
aggressive intensive care. Neurocrit Care. 2011;14:341–347.

 by guest on March 28, 2014http://stroke.ahajournals.org/Downloaded from 

http://www.compassionandsupport.org/pdfs/patients/advanced/PEGs_Final_Guidelines_12.14.07.pdf
http://www.compassionandsupport.org/pdfs/patients/advanced/PEGs_Final_Guidelines_12.14.07.pdf
http://www.compassionandsupport.org/pdfs/patients/advanced/PEGs_Final_Guidelines_12.14.07.pdf
http://stroke.ahajournals.org/
http://stroke.ahajournals.org/


28  Stroke  July 2014

 167. Haug T, Sorteberg A, Finset A, Lindegaard KF, Lundar T, Sorteberg 
W. Cognitive functioning and health-related quality of life 1 year after 
aneurysmal subarachnoid hemorrhage in preoperative comatose patients 
(Hunt and Hess Grade V patients). Neurosurgery. 2010;66:475–484.

 168. Greebe P, Rinkel GJ, Algra A. Long-term outcome of patients discharged 
to a nursing home after aneurysmal subarachnoid hemorrhage. Arch 
Phys Med Rehabil. 2010;91:247–251.

 169. Adams RE, Diringer MN. Response to external ventricular drainage in 
spontaneous intracerebral hemorrhage with hydrocephalus. Neurology. 
1998;50:519–523.

 170. Naff N, Williams MA, Keyl PM, Tuhrim S, Bullock MR, Mayer SA, 
Coplin W, Narayan R, Haines S, Cruz-Flores S, Zuccarello M, Brock 
D, Awad I, Ziai WC, Marmarou A, Rhoney D, McBee N, Lane K, 
Hanley DF Jr. Low-dose recombinant tissue-type plasminogen activa-
tor enhances clot resolution in brain hemorrhage: the Intraventricular 
Hemorrhage Thrombolysis Trial. Stroke. 2011;42:3009–3016.

 171. op Reimer WJ, Scholte de Haan RJ, Rijnders PT, Limburg M, van den 
Bos GA. Unmet care demands as perceived by stroke patients: deficits in 
health care? Qual Health Care. 1999;8:30–35.

 172. Kehayia E, Korner-Bitensky N, Singer F, Becker R, Lamarche M, 
Georges P, Retik S. Differences in pain medication use in stroke patients 
with aphasia and without aphasia. Stroke. 1997;28:1867–1870.

 173. Steinhauser KE, Christakis NA, Clipp EC, McNeilly M, McIntyre L, 
Tulsky JA. Factors considered important at the end of life by patients, fam-
ily, physicians, and other care providers. JAMA. 2000;284:2476–2482.

 174. Hansen AP, Marcussen NS, Klit H, Andersen G, Finnerup NB, 
Jensen TS. Pain following stroke: a prospective study. Eur J Pain. 
2012;16:1128–1136.

 175. Jönsson AC, Lindgren I, Hallström B, Norrving B, Lindgren A. 
Prevalence and intensity of pain after stroke: a population based study 
focusing on patients’ perspectives. J Neurol Neurosurg Psychiatry. 
2006;77:590–595.

 176. Klit H, Finnerup NB, Jensen TS. Central post-stroke pain: clinical 
characteristics, pathophysiology, and management. Lancet Neurol. 
2009;8:857–868.

 177. Finnerup NB, Otto M, McQuay HJ, Jensen TS, Sindrup SH. Algorithm 
for neuropathic pain treatment: an evidence based proposal. Pain. 
2005;118:289–305.

 178. Leijon G, Boivie J. Central post-stroke pain: a controlled trial of amitrip-
tyline and carbamazepine. Pain. 1989;36:27–36.

 179. Moore RA, Derry S, Aldington D, Cole P, Wiffen PJ. Amitriptyline for 
neuropathic pain and fibromyalgia in adults. Cochrane Database Syst 
Rev. 2012;12:CD008242.

 180. Vestergaard K, Andersen G, Gottrup H, Kristensen BT, Jensen TS. 
Lamotrigine for central poststroke pain: a randomized controlled trial. 
Neurology. 2001;56:184–190.

 181. Jungehulsing GJ, Israel H, Safar N, Taskin B, Nolte CH, Brunecker P, 
Wernecke KD, Villringer A. Levetiracetam in patients with central neuro-
pathic post-stroke pain: a randomized, double-blind,  placebo-controlled 
trial. Eur J Neurol. 2013;20:331–337.

 182. Kim JS, Bashford G, Murphy TK, Martin A, Dror V, Cheung R. Safety 
and efficacy of pregabalin in patients with central post-stroke pain. Pain. 
2011;152:1018–1023.

 183. Frese A, Husstedt IW, Ringelstein EB, Evers S. Pharmacologic treatment 
of central post-stroke pain. Clin J Pain. 2006;22:252–260.

 184. Serpell MG; Neuropathic Pain Study Group. Gabapentin in neuropathic 
pain syndromes: a randomised, double-blind, placebo-controlled trial. 
Pain. 2002;99:557–566.

 185. Saarto T, Wiffen PJ. Antidepressants for neuropathic pain. Cochrane 
Database Syst Rev. 2007;(4):CD005454.

 186. Gamble GE, Barberan E, Laasch HU, Bowsher D, Tyrrell PJ, Jones AK. 
Poststroke shoulder pain: a prospective study of the association and risk 
factors in 152 patients from a consecutive cohort of 205 patients present-
ing with stroke. Eur J Pain 2002;6:467–474.

 187. Lindgren I, Jönsson AC, Norrving B, Lindgren A. Shoulder pain after 
stroke: a prospective population-based study. Stroke. 2007;38:343–348.

 188. Duncan PW, Zorowitz R, Bates B, Choi JY, Glasberg JJ, Graham GD, 
Katz RC, Lamberty K, Reker D. Management of adult stroke rehabilita-
tion care: a clinical practice guideline. Stroke. 2005;36:e100–e143.

 189. Van Peppen RP, Kwakkel G, Wood-Dauphinee S, Hendriks HJ, Van der 
Wees PJ, Dekker J. The impact of physical therapy on functional out-
comes after stroke: what’s the evidence? Clin Rehabil. 2004;18:833–862.

 190. Chae J, Wolf-Johnson T, Govil H. Subacromial corticosteroid injection 
for poststroke shoulder pain: a retrospective chart review. Arch Phys Med 
Rehabil. 2007;88:1690–1693.

 191. Rah UW, Yoon SH, Moon do J, Kwack KS, Hong JY, Lim YC, Joen B. 
Subacromial corticosteroid injection on poststroke hemiplegic shoulder 
pain: a randomized, triple-blind, placebo-controlled trial. Arch Phys Med 
Rehabil. 2012;93:949–956.

 192. Snels IA, Beckerman H, Twisk JW, Dekker JH, de Koning P, Koppe 
PA, Lankhorst GJ, Bouter LM. Effect of triamcinolone acetonide injec-
tions on hemiplegic shoulder pain: a randomized clinical trial. Stroke. 
2000;31:2396–2401.

 193. Yasar E, Vural D, Safaz I, Balaban B, Yilmaz B, Goktepe AS, Alaca 
R. Which treatment approach is better for hemiplegic shoulder pain in 
stroke patients: intra-articular steroid or suprascapular nerve block? A 
randomized controlled trial. Clin Rehabil. 2011;25:60–68.

 194. Singh JA, Fitzgerald PM. Botulinum toxin for shoulder pain. Cochrane 
Database Syst Rev. 2010;(9):CD008271.

 195. Chae J, Yu DT, Walker ME, Kirsteins A, Elovic EP, Flanagan SR, Harvey 
RL, Zorowitz RD, Frost FS, Grill JH, Fang ZP. Intramuscular electri-
cal stimulation for hemiplegic shoulder pain: a 12-month follow-up of 
a multiple-center, randomized clinical trial. Am J Phys Med Rehabil. 
2005;84:832–842.

 196. Kong KH, Lee J, Chua KS. Occurrence and temporal evolution of upper 
limb spasticity in stroke patients admitted to a rehabilitation unit. Arch 
Phys Med Rehabil. 2012;93:143–148.

 197. United States Department of Veterans Affairs, Department of Defense, and 
The American Heart Association/ American Stroke Association. VA/DoD 
Clinical Practice Guideline: Management of Stroke Rehabilitation. 2010. 
http://www.healthquality.va.gov/Management_of_Stroke_Rehabilitation.asp. 
Accessed December 16, 2012.

 198. Shaw LC, Price CI, van Wijck FM, Shackley P, Steen N, Barnes MP, 
Ford GA, Graham LA, Rodgers H; BoTULS Investigators. Botulinum 
Toxin for the Upper Limb after Stroke (BoTULS) Trial: effect on impair-
ment, activity limitation, and pain. Stroke. 2011;42:1371–1379.

 199. Simpson DM, Gracies JM, Yablon SA, Barbano R, Brashear A; BoNT/
TZD Study Team. Botulinum neurotoxin versus tizanidine in upper limb 
spasticity: a placebo-controlled study. J Neurol Neurosurg Psychiatry. 
2009;80:380–385.

 200. Bakheit AM. The pharmacological management of post-stroke muscle 
spasticity. Drugs Aging. 2012;29:941–947.

 201. Demetrios M, Khan F, Turner-Stokes L, Brand C, McSweeney S. 
Multidisciplinary rehabilitation following botulinum toxin and other 
focal intramuscular treatment for post-stroke spasticity. Cochrane 
Database Syst Rev. 2013;6:CD009689.

 202. Appelros P. Prevalence and predictors of pain and fatigue after stroke: a 
population-based study. Int J Rehabil Res. 2006;29:329–333.

 203. McGeough E, Pollock A, Smith LN, Dennis M, Sharpe M, Lewis S, 
Mead GE. Interventions for post-stroke fatigue. Cochrane Database Syst 
Rev. 2009:CD007030.

 204. Brioschi A, Gramigna S, Werth E, Staub F, Ruffieux C, Bassetti C, 
Schluep M, Annoni JM. Effect of modafinil on subjective fatigue in mul-
tiple sclerosis and stroke patients. Eur Neurol. 2009;62:243–249.

 205. De Groot MH, Phillips SJ, Eskes GA. Fatigue associated with stroke and 
other neurologic conditions: implications for stroke rehabilitation. Arch 
Phys Med Rehabil. 2003;84:1714–1720.

 206. Nakayama H, Jørgensen HS, Pedersen PM, Raaschou HO, Olsen TS. 
Prevalence and risk factors of incontinence after stroke: the Copenhagen 
Stroke Study. Stroke. 1997;28:58–62.

 207. Thomas LH, Cross S, Barrett J, French B, Leathley M, Sutton CJ, 
Watkins C. Treatment of urinary incontinence after stroke in adults. 
Cochrane Database Syst Rev. 2008;(1):CD004462.

 208. Larkin PJ, Sykes NP, Centeno C, Ellershaw JE, Elsner F, Eugene B, 
Gootjes JR, Nabal M, Noguera A, Ripamonti C, Zucco F, Zuurmond 
WW; European Consensus Group on Constipation in Palliative Care. The 
management of constipation in palliative care: clinical practice recom-
mendations [published correction appears in Palliat Med. 2009;23:376]. 
Palliat Med 2008;22:796–807.

 209. Rao SS, Go JT. Update on the management of constipation in the elderly: 
new treatment options. Clin Intervent Aging. 2010;5:163–171.

 210. Berges S, Moulin T, Berger E, Tatu L, Sablot D, Challier B, Rumbach L. 
Seizures and epilepsy following strokes: recurrence factors. Eur Neurol. 
2000;43:3–8.

 211. Bladin CF, Alexandrov AV, Bellavance A, Bornstein N, Chambers B, 
Coté R, Lebrun L, Pirisi A, Norris JW. Seizures after stroke: a prospec-
tive multicenter study. Arch Neurol. 2000;57:1617–1622.

 212. Passero S, Rocchi R, Rossi S, Ulivelli M, Vatti G. Seizures after spon-
taneous supratentorial intracerebral hemorrhage. Epilepsia. 2002;43: 
1175–1180.

 by guest on March 28, 2014http://stroke.ahajournals.org/Downloaded from 

http://www.healthquality.va.gov/Management_of_Stroke_Rehabilitation.asp
http://stroke.ahajournals.org/
http://stroke.ahajournals.org/


Holloway et al  Palliative and End-of-Life Care in Stroke   29

 213. Tamam Y, Tamam L, Akil E, Yasan A, Tamam B. Post-stroke sexual func-
tioning in first stroke patients. Eur J Neurol. 2008;15:660–666.

 214. Kautz DD. Hope for love: practical advice for intimacy and sex after 
stroke. Rehabil Nurs. 2007;32:95–103.

 215. Silver B, McCarthy S, Lu M, Mitsias P, Russman AN, Katramados A, 
Morris DC, Lewandowski CA, Chopp M. Sildenafil treatment of sub-
acute ischemic stroke: a safety study at 25-mg daily for 2 weeks. J Stroke 
Cerebrovasc Dis. 2009;18:381–383.

 216. Johnson KG, Johnson DC. Frequency of sleep apnea in stroke and TIA 
patients: a meta-analysis. J Clin Sleep Med. 2010;6:131–137.

 217. Hermann DM, Bassetti CL. Sleep-disordered breathing and stroke. Curr 
Opin Neurol. 2003;16:87–90.

 218. Marin JM, Agusti A, Villar I, Forner M, Nieto D, Carrizo SJ, Barbé F, 
Vicente E, Wei Y, Nieto FJ, Jelic S. Association between treated and 
untreated obstructive sleep apnea and risk of hypertension. JAMA. 
2012;307:2169–2176.

 219. Barbé F, Durán-Cantolla J, Sánchez-de-la-Torre M, Martínez-Alonso 
M, Carmona C, Barceló A, Chiner E, Masa JF, Gonzalez M, Marín 
JM, Garcia-Rio F, Diaz de Atauri J, Terán J, Mayos M, de la Peña 
M, Monasterio C, del Campo F, Montserrat JM; Spanish Sleep and 
Breathing Network. Effect of continuous positive airway pressure on 
the incidence of hypertension and cardiovascular events in nonsleepy 
patients with obstructive sleep apnea: a randomized controlled trial. 
JAMA. 2012;307:2161–2168.

 220. Kasai T, Floras JS, Bradley TD. Sleep apnea and cardiovascular disease: 
a bidirectional relationship. Circulation. 2012;126:1495–1510.

 221. Hackett ML, Anderson CS. Predictors of depression after stroke: a sys-
tematic review of observational studies. Stroke. 2005;36:2296–2301.

 222. Hackett ML, Yapa C, Parag V, Anderson CS. Frequency of depres-
sion after stroke: a systematic review of observational studies. Stroke. 
2005;36:1330–1340.

 223. Chochinov HM, Wilson KG, Enns M, Lander S. “Are you depressed?” 
Screening for depression in the terminally ill. Am J Psychiatry 
1997;154:674–676.

 224. Hackett ML, Anderson CS, House A, Halteh C. Interventions for 
preventing depression after stroke. Cochrane Database Syst Rev. 
2008;(3):CD003689.

 225. Andersen G, Vestergaard K, Lauritzen L. Effective treatment of post-
stroke depression with the selective serotonin reuptake inhibitor citalo-
pram. Stroke. 1994;25:1099–1104.

 226. Fruehwald S, Gatterbauer E, Rehak P, Baumhackl U. Early fluox-
etine treatment of post-stroke depression: a three-month double-blind 
 placebo-controlled study with an open-label long-term follow up. J Neurol. 
2003;250:347–351.

 227. Murray V, von Arbin M, Bartfai A, Berggren AL, Landtblom AM, 
Lundmark J, Näsman P, Olsson JE, Samuelsson M, Terént A, Varelius 
R, Asberg M, Mårtensson B. Double-blind comparison of sertraline and 
placebo in stroke patients with minor depression and less severe major 
depression. J Clin Psychiatry. 2005;66:708–716.

 228. Robinson RG, Schultz SK, Castillo C, Kopel T, Kosier JT, Newman RM, 
Curdue K, Petracca G, Starkstein SE. Nortriptyline versus fluoxetine 
in the treatment of depression and in short-term recovery after stroke: a 
 placebo-controlled, double-blind study. Am J Psychiatry. 2000;157:351–359.

 229. Wiart L, Petit H, Joseph PA, Mazaux JM, Barat M. Fluoxetine in early 
poststroke depression: a double-blind placebo-controlled study. Stroke. 
2000;31:1829–1832.

 230. Hackett ML, Anderson CS, House A, Xia J. Interventions for 
treating depression after stroke. Cochrane Database Syst Rev. 
2008;(4):CD003437.

 231. Salter KL, Foley NC, Zhu L, Jutai JW, Teasell RW. Prevention of post-
stroke depression: does prophylactic pharmacotherapy work? J Stroke 
Cerebrovasc Dis. 2013;22:1243–1251.

 232. Burton CAC, Holmes J, Murray J, Gillespie D, Lightbody CE, Watkins 
CL, Knapp P. Interventions for treating anxiety after stroke. Cochrane 
Database Syst Rev. 2011;(12):CD008860.

 233. Aström M. Generalized anxiety disorder in stroke patients: a 3-year lon-
gitudinal study. Stroke. 1996;27:270–275.

 234. Kimura M, Tateno A, Robinson RG. Treatment of poststroke generalized 
anxiety disorder comorbid with poststroke depression: merged analysis 
of nortriptyline trials. Am J Geriatr Psychiatry 2003;11:320–327.

 235. Shi Q, Presutti R, Selchen D, Saposnik G. Delirium in acute stroke: a 
systematic review and meta-analysis. Stroke. 2012;43:645–649.

 236. Oldenbeuving AW, de Kort PL, Jansen BP, Algra A, Kappelle LJ, Roks 
G. Delirium in the acute phase after stroke: incidence, risk factors, and 
outcome. Neurology. 2011;76:993–999.

 237. Inouye SK, Bogardus ST Jr, Charpentier PA, Leo-Summers L, 
Acampora D, Holford TR, Cooney LM Jr. A multicomponent interven-
tion to prevent delirium in hospitalized older patients. N Engl J Med. 
1999;340:669–676.

 238. Lonergan E, Britton AM, Luxenberg J, Wyller T. Antipsychotics for 
delirium. Cochrane Database Syst Rev. 2007;(2):CD005594.

 239. Mehta S, Johnson ML, Chen H, Aparasu RR. Risk of cerebrovascular adverse 
events in older adults using antipsychotic agents: a  propensity-matched ret-
rospective cohort study. J Clin Psychiatry. 2010;71:689–698.

 240. Mehta S, Chen H, Johnson M, Aparasu RR. Risk of serious cardiac events 
in older adults using antipsychotic agents. Am J Geriatr Pharmacother. 
2011;9:120–132.

 241. Prommer E. Review article: dexmedetomidine: does it have potential in 
palliative medicine? Am J Hospice Pall Care. 2011;28:276–283.

 242. House AO, Hackett ML, Anderson CS, Horrocks JA. Pharmaceutical 
interventions for emotionalism after stroke. Cochrane Database Syst 
Rev. 2004;(2):CD003690.

 243. Dextromethorphan/quinidine (Nuedexta) for pseudobulbar affect [pub-
lished correction appears in Med Lett Drugs Ther. 2011;53:56]. Med Lett 
Drugs Ther. 2011;53:46–47.

 244. van den Heuvel ET, de Witte LP, Schure LM, Sanderman R, Meyboom-de 
Jong B. Risk factors for burn-out in caregivers of stroke patients, and 
possibilities for intervention. Clin Rehabil. 2001;15:669–677.

 245. Kalra L, Evans A, Perez I, Melbourn A, Patel A, Knapp M, Donaldson 
N. Training carers of stroke patients: randomised controlled trial. BMJ. 
2004;328:1099.

 246. Casarett D, Kutner JS, Abrahm J; End-of-Life Care Consensus Panel. 
Life after death: a practical approach to grief and bereavement. 
Ann Intern Med. 2001;134:208–215.

 247. Maslach C. Burnout: The Cost of Caring. Englewood Cliffs, NJ: 
Prentice-Hall; 1982.

 248. Meier DE, Beresford L. Preventing burnout. J Palliat Med. 2006;9: 
1045–1048.

 249. Lo B, Ruston D, Kates LW, Arnold RM, Cohen CB,  Faber-Langendoen 
K, Pantilat SZ, Puchalski CM, Quill TR, Rabow MW, Schreiber S, 
Sulmasy DP, Tulsky JA; Working Group on Religious and Spiritual 
Issues at the End of Life. Discussing religious and spiritual issues at the 
end of life: a practical guide for physicians. JAMA. 2002;287:749–754.

 250. Buckley J, Herth K. Fostering hope in terminally ill patients. Nurs Stand. 
2004;19:33–41.

 251. Post SG, Puchalski CM, Larson DB. Physicians and patient spiritual-
ity: professional boundaries, competency, and ethics. Ann Intern Med. 
2000;132:578–583.

 252. Quill TE. Doctor, I want to die. Will you help me? JAMA 1993; 
270:870–873.

 253. Quill T, Arnold R. Evaluating requests for hastened death. EPERC: End 
of Life/Palliative Education Resource Center Web site. http://www.
eperc.mcw.edu/EPERC/FastFactsIndex/ff_156.htm. Accessed February 
27, 2014.

 254. Quill TE, Lee BC, Nunn S; University of Pennsylvania Center for 
Bioethics Assisted Suicide Consensus Panel. Palliative treatments 
of last resort: choosing the least harmful alternative. Ann Intern Med. 
2000;132:488–493.

 255. Prendergast TJ, Puntillo KA. Withdrawal of life support: intensive caring 
at the end of life. JAMA. 2002;288:2732–2740.

 256. Diringer MN, Edwards DF, Aiyagari V, Hollingsworth H. Factors associ-
ated with withdrawal of mechanical ventilation in a neurology/neurosur-
gery intensive care unit. Crit Care Med. 2001;29:1792–1797.

 257. Mayer SA, Kossoff SB. Withdrawal of life support in the neurological 
intensive care unit. Neurology. 1999;52:1602–1609.

 258. Cooper Z, Rivara FP, Wang J, MacKenzie EJ, Jurkovich GJ. Withdrawal 
of life-sustaining therapy in injured patients: variations between trauma 
centers and nontrauma centers. J Trauma. 2009;66:1327–1335.

 259. Wunsch H, Harrison DA, Harvey S, Rowan K. End-of-life decisions: a 
cohort study of the withdrawal of all active treatment in intensive care 
units in the United Kingdom. Intensive Care Med. 2005;31:823–831.

 260. Zahuranec DB, Brown DL, Lisabeth LD, Gonzales NR, Longwell 
PJ, Smith MA, Garcia NM, Morgenstern LB. Ethnic differences in 
 do-not-resuscitate orders after intracerebral hemorrhage. Crit Care Med. 
2009;37:2807–2811.

 261. Shepardson LB, Gordon HS, Ibrahim SA, Harper DL, Rosenthal GE. 
Racial variation in the use of do-not-resuscitate orders. J Gen Intern 
Med. 1999;14:15–20.

 262. Quill TE, Holloway RG, Stevens Shah M, Caprio TV, Olden AM, Storey 
CP. Chapter 9.  Care During the Last Hours of Life. In: Quill TE, Bower 

 by guest on March 28, 2014http://stroke.ahajournals.org/Downloaded from 

http://www.eperc.mcw.edu/EPERC/FastFactsIndex/ff_156.htm
http://www.eperc.mcw.edu/EPERC/FastFactsIndex/ff_156.htm
http://stroke.ahajournals.org/
http://stroke.ahajournals.org/


30  Stroke  July 2014

KA, Holloway RG, Shah MS, Caprio TV, Olden A, Storey CP. Primer of 
Palliative Care. 6th ed. Chicago, IL: American Academy of Hospice and 
Palliative Medicine; 2014.

 263. Sheehy E, Conrad SL, Brigham LE, Luskin R, Weber P, Eakin M, 
Schkade L, Hunsicker L. Estimating the number of potential organ 
donors in the United States. N Engl J Med. 2003;349:667–674.

 264. Data reports. Organ Procurement and Transplantation Network Web site. 
2003. http://optn.transplant.hrsa.gov/latestData/viewDataReports.asp. 
Accessed February 27, 2014.

 265. Gortmaker SL, Beasley CL, Brigham LE, Franz HG, Garrison RN, Lucas 
BA, Patterson RH, Sobol AM, Grenvik NA, Evanisko MJ. Organ donor 
potential and performance: size and nature of the organ donor shortfall. 
Crit Care Med. 1996;24:432–439.

 266. von Pohle WR. Obtaining organ donation: who should ask? Heart Lung. 
1996;25:304–309.

 267. Cloutier R, Baran D, Morin JE, Dandavino R, Marleau D, Naud A, Gagnon 
R, Billard M. Brain death diagnoses and evaluation of the number of poten-
tial organ donors in Quebec hospitals. Can J Anaesth. 2006;53:716–721.

 268. Brown CV, Foulkrod KH, Dworaczyk S, Thompson K, Elliot E, Cooper 
H, Coopwood B. Barriers to obtaining family consent for potential organ 
donors. J Trauma. 2010;68:447–451.

 269. Salim A, Berry C, Ley EJ, Schulman D, Desai C, Navarro S, Malinoski 
D. In-house coordinator programs improve conversion rates for organ 
donation. J Trauma. 2011;71:733–736.

 270. Greer DM, Varelas PN, Haque S, Wijdicks EF. Variability of brain 
death determination guidelines in leading US neurologic institutions. 
Neurology. 2008;70:284–289.

 271. Lustbader D, O’Hara D, Wijdicks EF, MacLean L, Tajik W, Ying A, Berg 
E, Goldstein M. Second brain death examination may negatively affect 
organ donation. Neurology. 2011;76:119–124.

 272. Sheth KN, Nutter T, Stein DM, Scalea TM, Bernat JL. Autoresuscitation 
after asystole in patients being considered for organ donation. Crit Care 
Med. 2012;40:158–161.

 273. Rabinstein AA, Yee AH, Mandrekar J, Fugate JE, de Groot YJ, Kompanje 
EJ, Shutter LA, Freeman WD, Rubin MA, Wijdicks EF. Prediction of 
potential for organ donation after cardiac death in patients in neurocritical 
state: a prospective observational study. Lancet Neurol. 2012;11:414–419.

 273a. Centers for Medicare & Medicaid Services. Medicare Hospice Data 
Trends: 1998–2009. http://www.cms.gov/Medicare/Medicare-Feefor-
Service-Payment/Hospice/Medicare_Hospice_Data.html. Accessed Feb-
ruary 27, 2014.

 274. National Hospice and Palliative Care Organization. Medical Guidelines 
for Determining Prognosis in Selected Non-Cancer Diseases. 2nd ed. 
Alexandria, VA: National Hospice and Palliative Care Organization; 1996.

 275. duPreez AE, Smith MA, Liou JI, Frytak JR, Finch MD, Cleary JF, Kind 
AJ. Predictors of hospice utilization among acute stroke patients who 
died within thirty days. J Palliat Med. 2008;11:1249–1257.

 276. Addington-Hall JM, O’Callaghan AC. A comparison of the quality of 
care provided to cancer patients in the UK in the last three months of 
life in in-patient hospices compared with hospitals, from the perspective 
of bereaved relatives: results from a survey using the VOICES question-
naire. Palliat Med. 2009;23:190–197.

 277. Teno JM, Clarridge BR, Casey V, Welch LC, Wetle T, Shield R, Mor V. 
Family perspectives on end-of-life care at the last place of care. JAMA. 
2004;291:88–93.

 278. Wright AA, Zhang B, Ray A, Mack JW, Trice E, Balboni T, Mitchell SL, 
Jackson VA, Block SD, Maciejewski PK, Prigerson HG. Associations 
between end-of-life discussions, patient mental health, medical care near 
death, and caregiver bereavement adjustment. JAMA. 2008;300:1665–1673.

 279. Seamark DA, Williams S, Hall M, Lawrence CJ, Gilbert J. Dying from 
cancer in community hospitals or a hospice: closest lay carers’ percep-
tions. Br J Gen Pract. 1998;48:1317–1321.

 280. Casarett DJ, Quill TE. “I’m not ready for hospice”: strategies for timely 
and effective hospice discussions. Ann Intern Med. 2007;146:443–449.

 281. Oncotalk. University of Washington Web site. http://depts.washington.
edu/oncotalk/. Accessed January 20, 2013.

 282. Krasner MS, Epstein RM, Beckman H, Suchman AL, Chapman B, 
Mooney CJ, Quill TE. Association of an educational program in mind-
ful communication with burnout, empathy, and attitudes among primary 
care physicians. JAMA. 2009;302:1284–1293.

 283. Wijdicks EF. Brain death worldwide: accepted fact but no global consen-
sus in diagnostic criteria. Neurology. 2002;58:20–25.

 284. Singer PA, Martin DK, Kelner M. Quality end-of-life care: patients’ per-
spectives. JAMA. 1999;281:163–168.

 by guest on March 28, 2014http://stroke.ahajournals.org/Downloaded from 

http://optn.transplant.hrsa.gov/latestData/viewDataReports.asp
http://www.cms.gov/Medicare/Medicare-Feefor-Service-Payment/Hospice/Medicare_Hospice_Data.html
http://www.cms.gov/Medicare/Medicare-Feefor-Service-Payment/Hospice/Medicare_Hospice_Data.html
http://depts.washington.edu/oncotalk/
http://depts.washington.edu/oncotalk/
http://stroke.ahajournals.org/
http://stroke.ahajournals.org/

