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Abstract 

Severe brain injury can result in disorders of consciousness (DoC), including coma, vegetative state/unresponsive 
wakefulness syndrome, and minimally conscious state. Improved emergency and trauma medicine response, in addi‑
tion to expanding efforts to prevent premature withdrawal of life‑sustaining treatment, has led to an increased num‑
ber of patients with prolonged DoC. High‑quality bedside care of patients with DoC is key to improving long‑term 
functional outcomes. However, there is a paucity of DoC‑specific evidence guiding clinicians on efficacious bedside 
care that can promote medical stability and recovery of consciousness. This Viewpoint describes the state of current 
DoC bedside care and identifies knowledge and practice gaps related to patient care with DoC collated by the Care 
of the Patient in Coma scientific workgroup as part of the Neurocritical Care Society’s Curing Coma Campaign. The 
gap analysis identified and organized domains of bedside care that could affect patient outcomes: clinical expertise, 
assessment and monitoring, timing of intervention, technology, family engagement, cultural considerations, systems 
of care, and transition to the post‑acute continuum. Finally, this Viewpoint recommends future research and educa‑
tion initiatives to address and improve the care of patients with DoC.
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Introduction
Severe brain injury can result in absent or decreased 
states of arousal and awareness, termed “disorders of 
consciousness” (DoC). The spectrum of DoC includes 
the behavioral phenotypes of coma, vegetative state/
unresponsive wakefulness syndrome (VS/UWS), and 
minimally conscious state (MCS) [1]. The most common 
severe brain injury etiologies that can result in DoC 

include traumatic brain injury (TBI), hypoxic-ischemic 
brain injury, and stroke. Kondziella et  al. [2] reported 
the annual incidence and prevalence of coma to be 135 
and 258 per 100,000 in the UK and USA. Prevalence of 
DoC has increased because of multiple factors, including 
advancement of medical and surgical interventions 
for acute brain injury, prevention of secondary injury, 
evolution in neurocritical care, efforts to reduce 
prognostic nihilism, and premature withdrawal of life-
sustaining treatments (WOLST) [2–4].

Energies to reduce prognostic nihilism have 
been amplified because of the continued evidence 
demonstrating that a large majority of individuals with 
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prolonged DoC recover consciousness and achieve 
return of function and a level of independence [5–7]. 
Consequently, clinicians are treating patients with 
DoC at a higher frequency. This emphasizes the need 
to ensure evidence-based care to promote recovery of 
consciousness and improve outcomes.

The Curing Coma Campaign (CCC) is a Neurocritical 
Care Society interdisciplinary initiative examining DoC 
[8]. The goals, structure, and organization of the CCC 
are detailed in previous publications [8, 9] (Fig. 1). Care 
of the Patient in Coma (COPIC) is a scientific workgroup 
within the CCC. COPIC’s focus is the contemporary sci-
ence of caring for patients with DoC throughout the con-
tinuum of recovery and seeks to investigate care that can 
influence recovery. The workgroup conceptualizes “coma 
care” as interdisciplinary interventions to achieve medi-
cal stability, prevent complications, and promote overall 
health and recovery of function. COPIC differentiates 
coma care from “curing” or removing the illness or injury.

In 2020, COPIC performed a gap analysis of DoC care. 
This involved review of the literature, including guide-
lines and clinical practices addressing care of DoC along 
the acute and post-acute continuum. The gap analysis 
led to the identification of descrepancies in providing 
bedside care, paucity of research and guidelines to direct 
clinical practice. Through this process, workgroup mem-
bers achieved consensus on scientific initiatives organ-
ized into eight domains of DoC care and conceptualized 
domains as interdependent across the continuum of 
acute and post-acute inpatient care: clinical expertise, 
assessment and monitoring, timing of interventions, 
technology, family communication and engagement, 

religion and culture, systems of care, and transitions to 
post-acute care. This Viewpoint reports findings of COP-
IC’s evidence review and gap analysis in identified DoC 
care domains. The authors describe the need for future 
research, infrastructure development, and implemen-
tation to promote quality care and outcomes for DoC 
(Table 1).

Clinical Expertise
Clinical care of DoC involves treatment and management 
of clinical phenotypes, complications, and comorbidities 
related to severe brain injury. Evolving expertise of 
neurological intensive care has spawned specialists in 
the management of neurocritical care (NCC) patients. 
Evidence suggests specialized NCC intervention is 
associated with improved patient outcomes [10, 11]. 
However, a survey of clinicians providing DoC care 
revealed wide variability of practice. Results support 
the need for standardized approaches to education and 
training of professionals who serve the DoC population 
within acute and post-acute settings [12]. However, there 
is a paucity of available DoC standardized education and 
training to harmonize approach to care. The absence of 
systematic and accessible DoC professional education has 
also been identified as a gap by additional work groups 
within the CCC [13].

COPIC posits the CCC and additional stakeholders are 
required to support the development, accessability, and 
dissemination of DoC curriculum for interdisciplinary 
clinicians. Ensuring sufficient training in the management 
of DoC, along with neurological and medical comor-
bidities that frequently complicate DoC presentation, is 

Fig. 1 Organizational structure of the Curing Coma Campaign [8, 9]
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crucial. DoC-specialized training is a fundamental step 
toward improving bedside care for patients with DoC 
and supporting long-term recovery needs after discharge.

Assessment and Monitoring
Comprehensive clinical assessment and monitoring 
is the first step in caring for the patient with DoC 
and is imperative to guide subsequent plans for 
interventions [1]. Currently, there is wide heterogeneity 
in the assessment of DoC, with the Glasgow Coma 
Scale and National Institutes of Health Stroke Scale 
most commonly used [12]. Use of real-time monitoring 
of neurophysiologic signs and symptoms, referred to 
as multimodal monitoring, is also part of quality care. 
This approach incorporates the evaluation of several 
different variables, including intracranial pressure, brain 
tissue oxygenation, depth electroencephalography, and 
microdialysis. Neuromonitoring can provide crucial 
information in managing patients with DoC and help 
clinicians make informed treatment decisions to improve 
outcomes. However, this is also an area in which a wide 
heterogeneity in implementation of neuromonitoring 
exists [12].

Unfortunately, routine clinical examination and 
neuromonitoring fail to differentiate VS/UWS from 
MCS, which will reduce prognostic accuracy [14, 15]. 
Assessment is further confounded by lack of intensive 
care unit (ICU) protocols for interrupting sedation 
before behavioral assessment [12]. The Coma Recovery 
Scale-Revised (CRS-R) has demonstrated efficacy in 
identifying behaviors consistent with coma, VS/UWS, 
and MCS and is recommended for use in clinical practice 
[16]. Use of the CRS-R in the ICU is limited for various 
reasons, including time constraints for implementation. 
Administration (between 15 and 30  min) is particularly 
challenging given recent recommendations for frequent 
repeated measures for reliable DoC diagnosis [17]. 
Additionally, the level of experience seems to affect the 
reliability of CRS-R scores [18]. Consequently, there is 
a significant gap in use of standardized serial bedside 
assessment of consciousness. Abbreviated assessments, 
such as the Simplified Evaluation of Consciousness 
Disorders and CRS-R for Accelerated Standardized 
Assessment, may provide time-efficient alternatives 
for assessment in the ICU and improve accuracy of 
identifying level of consciousness [19–21].

Bedside assessment may fail to identify 15–20% of 
behaviorally unresponsive patients who demonstrate 
covert awareness, also known as cognitive motor 
dissociation (CMD) [22], by following commands 
through neuromodulation identified by active and passive 
imaging paradigms [23, 24]. Patients demonstrating 
CMD by functional magnetic resonance imaging (MRI) 

while in the ICU have greater long-term recovery 
compared with patients in whom CMD is not identified 
[23, 25]. Current gaps in knowledge related to CMD, use 
of consistent nomenclature of the clinical phenomenon, 
and limited access to advanced imaging for assessment 
can limit the detection of CMD [22, 26]. Research and 
advocacy are needed to enable the development of easily 
adoptable methods for CMD detection and incorporate 
advanced neuroimaging in the routine assessment for 
CMD globally [22, 26].

Consistent bedside neurobehavioral assessment, 
monitoring, data collection, and analysis would 
promote precision medicine in DoC care. Currently, the 
Neurocritical Care Society endorses 21 performance 
measures supporting data collection to track efficacy of 
clinical care and patient outcomes. Examples of these 
measures include acute interventions for ischemic stroke 
and avoidance of steroids for TBI and intracerebral 
hemorrhage. Unfortunately, coma did not meet the 
evidentiary threshold to support development of a coma 
performance measure. Research efforts are required 
to evaluate the efficacy of assessment and monitoring 
modalities in DoC bedside interventions and identify 
DoC care quality indicators to measure and track clinical 
outcomes [12].

Timing of Interventions
When caring for patients with DoC, the timing for 
both major and minor interventions may significantly 
impact recovery [27]. For example, in patients with large 
hemispheric ischemic stroke, morbidity and mortality 
are affected by the timing of hemi-decompressive 
craniectomy, whereas studies on hypoxic-ischemic brain 
injury focus on rapid initiation of targeted temperature 
management [28, 29]. Early initiation of rehabilitation 
with DoC and management of complications, such as 
infections or pressure injuries, can optimize functional 
outcomes and improve quality of life [30–32].

Studies focusing on the timing of various medical and 
procedural interventions for DoC have not been under-
taken. Consequently, there is an absence of evidence 
guiding the timing of interventions for DoC and a lack of 
data on the impact of the timing of interventions on the 
recovery of consciousness. The timing of bedside inter-
ventions for DoC, (e.g., endotracheal suctioning, seda-
tion cessation, mobilization) are routine and embedded 
into daily practice. However it is unclear, due to the lack 
of evidence, if these interventions have a cummulative 
or independent impact on recovery. Focused research is 
required to appreciate the effect of timing of interven-
tions on DoC care and recovery.



Use of Technology
Current technology in DoC care intends to classify 
pathophysiology, monitor clinical evolution, and predict 
outcomes. Advances in MRI and electroencephalography 
(EEG) allow clinicians to better understand DoC and 
help promote a holistic approach to treatment. MRI and 
EEG are rapidly evolving as higher-powered magnetic 
fields provide brain images of higher resolution for the 
identification of previously undetectable lesions that 
could serve as new targets for DoC treatments [33, 34]. 
Advances in EEG technology and signal processing, 
combined with machine learning and evolving analytical 
strategies, provide new electrophysiological insights into 
diagnosis, prognosis, and recovery assessment impacting 
DoC care [35]. Current and future trends in use of 
imaging and electrophysiological technology emphasize 
the implementation of active, passive, and resting-state 
paradigms to improve quality of care for the patient 
with DoC [36]. Similarly, use of advancing technology 
to promote improved consciousness, such as deep brain 
stimulation and transcranial direct current stimulation, 
is under active investigation through clinical trials and 
various control trials [37].

Despite the role of technology in the care of patients 
with DoC, several gaps remain. First, the maximum 
value of the technological tools outlined in this article 
and several others currently under development will 
only be realized when overall accessibility and full 
integration of these technologies at the bedside can be 
achieved globally, regardless of geographic location and 
socioeconomic position. Second, the absence of uniform 
protocols for deploying technologies along the care 
continuum impacts DoC outcomes [38]. Third, the value, 
utility, and data gained from advanced technologies 
require further investigation to ensure benefits for 
patients with DoC. The value of technology will be 
enhanced when captured within large data sets produced 
during hospitalization and after the widespread adoption 
of electronic medical records as health learning systems. 
Finally, a standardized approach to harmonize data 
collected from these technologies during bedside care is 
essential to establish a large cohort analysis and precision 
medicine for DoC.

Family Communication and Engagement
Families play a significant role in the care of their loved 
ones in DoC.  Severe brain injury occurs unexpectedly, 
and patients typically do not have written advance 
directives or have not discussed their medical 
care preferences with their families in the event of 
incapacitation. Family understanding of DoC and the 
needs of their loved one can have a direct impact on the 
care decisions and bedside interventions. Most patients 

with DoC require early life-or-death treatment decisions. 
Families are confronted with these decisions when they 
are overwhelmed with emotions, including grief. A 
recent qualitative study reported caregivers perceive 
communication with the physician to be an emotional 
experience that is uncomfortable and stressful. They 
report emotional distress ahead of conversations due 
to fear of receiving negative information. Furthermore, 
caregivers feel overwhelmed by the demand and the 
complexity of the content and the language of the 
information they were provided [39]. After medical 
stabilization, when the hospital is ready for discharge, 
families are frequently unprepared for the next steps both 
emotionally and mentally and have a poor understanding 
of postdischarge destinations and next steps [40].

Families require a holistic palliative care approach 
that includes psychosocial, emotional, spiritual, and 
informational support. Communication skills include 
asking families what type of information they require 
and what role they want to play in the decision-making 
process. Listening to families and exploring their 
individual needs are as important as explaining the brain 
injury, complications, management, and prognosis. 
Prognostic uncertainty is the rule in DoC and requires 
skilled communication. Explaining evidence-informed 
prognostic information can help engage families in 
decision-making related to goals of care [41]. Palliative 
care communication paradigms were developed for 
nonneurologic trajectories and fail to meet the unique 
informational and communication needs of families 
[40]. There is a need for research, specifically addressing 
and understanding the needs of families of patients with 
DoC across the continuum of care, to develop accessible 
resources for families and assist professionals in effective 
communication with families to support engagement in 
the care of and decisions for their loved ones.

Religion and Culture in DoC Care
Individual religious and cultural beliefs can impact 
decisions about goals of care and interventions provided 
in DoC [42]. For example, although patients with DoC 
may develop anemia, Jehovah’s Witnesses do not accept 
blood transfusions [43]. Orthodox Jews often do not 
accept WOLST, whereas Reform Jews usually make 
decisions based on perceptions about therapeutic 
effectiveness [44].

A patient’s or family’s religion and culture can 
substantially affect care decisions, especially around 
continuation of life-sustaining treatments or WOLST and 
brain death determination. The determination of brain 
death is a complex issue influenced by various cultural 
and religious perspectives. In Western medicine, brain 
death is often equated with the cessation of all brain 



activity, which legally and ethically permits WOLST and 
organ donation. However, this concept is not universally 
accepted. For instance, in Japan, cultural beliefs place 
significant emphasis on the holistic view of life and death, 
resulting in greater skepticism toward brain death criteria 
and a lower rate of organ donation [45, 46].

Religious and cultural impact on care decisions can 
continue to increase in complexity within the chronic 
phases of DoC as patients become medically stable and 
may not require life-sustaining interventions, such as a 
ventilator. Catholicism is an example that views artificial 
hydration and nutrition as basic care and WOLST as 
unethical and impermissible, even in cases of a persistent 
vegetative state [47].

As clinicians engage in goals-of-care discussions 
for patients, cultural humility is a fundamental skill, 
as it presents the genuine attempt to understand how 
a person’s identity (regarding religion, race, gender, 
ethnicity, etc.) may influence decisions. Approach in care 
perspectives vary within a given religion or culture, and 
there is a gap in understanding of how various cultures 
and religions impact the approach to care decisions 
and understanding of DoC by families and caregivers. 
Families must be supported by the health care team 
and have access to religious advisors to express their 
concerns, help contextualize the information clinicians 
provide, and create a compassionate space. Research 
is needed to explore the knowledge and perceptions of 
cultural and religious leaders and followers of different 
faiths about DoC to implement patient- and family-
centered care.

Systems of Care for DoC
Patients with DoC are not widely viewed as requiring 
tertiary or quaternary care referral. Consequentially, a 
systematic referral system for DoC care does not exist. 
The current US health care system is highly influenced 
by third-party reimbursement, which can limit access 
to specialized DoC post-acute care. This contradicts 
the 2018 American Academy of Neurology (AAN) DoC 
Practice Guidelines, which recommend “referral to 
specialized, interdisciplinary rehabilitation once medical 
stability is achieved…” [48]. Health care policy supporting 
DoC care has lagged because of continued debates 
regarding the prognostic uncertainty of clinical trajectory 
related to recovery outcomes [49].

The National Academies of Science, Engineering, 
and Medicine published the first-ever report on the 
challenges of current health care service provision, gaps 
that limit access to appropriate services to survivors of 
TBI (including DoC), and recommendations to address 
identified gaps. Some of these recommendations 
include integrating acute and long-term person- and 

family-centered management of TBI, integrating TBI 
care and research into learning health systems, and 
reducing unwarranted variability in clinical care [50]. 
Unfortunately, a paucity of effective care pathways for 
DoC is not isolated to the United States and is a global 
challenge. International studies have concluded similar 
fractures in systems of care and access to care in multiple 
countries [51, 52].

Financial and infrastructure resources are needed 
to address gaps in health care systems and policies to 
support access to specialized services in both acute and 
chronic DoC to ensure access to quality care across the 
continuum. Concepts addressing the benefits of care 
systems have been put forth to promote health policy 
approaches to employ comprehensive therapeutic tools 
in an evolving scientific environment for patients with 
DoC [53]. Research is needed to provide robust evidence 
for efficacy of improving outcomes for prolonged 
rehabilitation and care services for patients with DoC.

Transitions from Acute to Post‑Acute Care
As discussed, there is an absence of care pathways to 
ensure patients with DoC have access to specialized post-
acute services to promote recovery [50, 53]. Medically 
stable patients are often discharged from ICU to long-
term care settings, where they receive little specialized 
care [54, 55]. Post-acute settings typically do not contain 
the resources or clinical expertise to manage the complex 
medical and rehabilitation needs of patients with chronic 
DoC. This perpetuates lower recovery rates, higher 
complication rates, and poorer long-term outcomes, 
including increased mortality [56].

The AAN DoC Practice Guidelines express the 
recovery potential and need for expert multidisciplinary 
care to maximize functional outcomes. DoC-focused 
minimal competency recommendations outline the 
staff, goals, and management strategies that should be in 
place in a DoC rehabilitation program [48, 57]. Evidence 
demonstrates that among patients with traumatic DoC 
selected to receive inpatient rehabilitation, up to 80% 
achieve consciousness and a positive trajectory toward 
long-term function, including independence in mobility, 
self-care, and, in many cases, eventually a return to 
school or work [6, 7, 58].

Regardless of outcome, DoC remain grossly mar-
ginalized and underserved. There is a pressing need to 
restructure post-acute care accessibility and manage-
ment. Access to specialized care and rehabilitation after 
severe brain injury is a civil rights issue, given the striking 
discrepancy in access to rehabilitation for this subgroup 
compared to other populations [59]. Targeted research 
and policy advocacy efforts are required to promote 
access to specialized post-acute care, which can enhance 



recovery at the individual level and reduce the long-term 
economic burden on society.

Conclusions
Improvements in survival after severe acute brain 
injury and growing efforts to decrease early WOLST 
have increased the number of patients with DoC. 
COPIC has identified gaps in knowledge and areas 
of scientific exploration of the efficacy and impact of 
bedside  interventions related to DoC. Urgent action 
and funding to address gaps and support research to 
improve the care in DoC are required. Recommended 
actions include the following: (1) development 
of systematic DoC education and curriculum for 
clinicians; (2) standardization of bedside assessment 
tools and protocols; (3) optimization of the timing of 
DoC care interventions through global multicenter 
research initiatives; (4) implementation of technology 
and leveraging of large data sets to promote precision 
medicine for assessment and treatment interventions; 
(5) examination of the efficacy of rehabilitation 
interventions; and (6) development of avenues to improve 
surrogate engagement and support and incorporate 
familial, cultural, and religious beliefs of families of 
patients with DoC. These action-steps will require 
collaboration of interdisciplinary experts, organizations 
and funding opportunities.

The successful bedside care of patients with DoC 
necessitates an interdisciplinary collaboration that 
integrates the diverse expertise of neurologists, 
rehabilitation specialists, neuropsychologists, ethicists, 
health care advocates, policy makers, and funders. Such 
collaboration is essential to achieve the call to action 
listed in this article. Fostering a comprehensive approach 
and collaboration that combines clinical insights, 
ethical considerations, and innovative research, we can 
achieve these goals, advance knowledge, optimize care, 
and improve outcomes for patients with DoC and their 
families.
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