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Abstract 

The Neurocritical Care Society and the Society of Critical Care Medicine have worked together to create a perspec-
tive regarding the Standards of Neurologic Critical Care Units (Moheet et al. in Neurocrit Care 29:145–160, 2018). The 
most neurologically ill or injured patients warrant the highest standard of care available; this supports the need for 
defining and establishing specialized neurological critical care units. Rather than interpreting the Standards as being 
exclusionary, it is most appropriate to embrace them in the setting of team-based care. Since there are many more 
patients than there are highly specialized beds, collaborative care and appropriate transfer agreements are essential 
in promoting excellent patient outcomes. This viewpoint addresses areas of clarification and emphasizes the need for 
collegiality and partnership in delivering the best specialty critical care to our patients.
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In 2018, the Neurocritical Care Society (NCS) published 
a statement outlining Standards for Neurologic Critical 
Care Units [1]. This publication suggested a framework 
for different levels of neurologic critical care, and how to 
best resource the levels of care to improve patient out-
comes. Under NCS leadership, a multi-professional writ-
ing group of NCS members used an iterative process to 
create and approve a framework for the Standards. A 
draft was reviewed by the NCS Quality Committee and 
NCS Guidelines Committee and posted for comment 
to the NCS membership. Feedback was formally col-
lated, reviewed and incorporated into the final document 

that was subsequently approved by the NCS Board of 
Directors.

The publication generated some concerns in the 
broader critical care community, and several specific 
issues were raised by the leadership of the Society of Crit-
ical Care Medicine (SCCM) for clarification.

These points included:

1. Table  2 delineating neurocritical care unit (NCCU) 
recommendations varied from the text regarding 
physician staffing. This point was addressed in subse-
quent errata [2].

2. In Table  2, the “R” could be viewed as required by 
hospital credentials, thereby ensuring that some-
one board certified in critical care medicine (CCM) 
will be unable to care for a neurocritical care (NCC) 
patient, even a low-risk patient being monitored if 
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they overflow into a more general intensive care unit 
(ICU).

3. The Standards seem to suggest that a CCM physician 
cannot provide care in an NCCU, yet the premise is 
that a neurointensivist certified by the United Coun-
cil of Neurological Subspecialties, a non-ACGME 
pathway, is perfectly capable of attending in the gen-
eral ICU. This suggestion seemed surprising in the 
wake of a recent paper that identifies some key dif-
ferences in general critical care compared to NCC 
training [3].

4. Additionally, the Standards seemed to imply that an 
advanced practice provider (APP) or a second-year 
trainee could serve as the appropriate designee for 
patient care, yet a board-certified CCM physician 
could not.

5. There is a concern that these Standards would pre-
vent trauma surgeons board certified in CCM to 
attend to those with traumatic brain injury as well as 
other body cavity injury.

6. Lastly, the Standards also raised issues regarding the 
suitability and capability of a CCM physician and a 
neurologist to collaboratively treat patients with neu-
rological conditions if both feel capable of providing 
care. Issues surrounding an implied need to transfer 
all patients with neurological conditions to a site with 
a specifically trained neurointensivist were raised as 
well.

SCCM leadership brought these issues to the NCS and 
authors of the Standards for clarification and elaboration. 
What follows is a collaboratively authored viewpoint 
including members of both societies to address the issues 
articulated above. Importantly, this viewpoint under-
scores the importance of team-based care in providing 
bedside care as well as in creating standards or guidelines 
that impact patients, facilities, and members of profes-
sional organizations.

The most critically ill or injured patients benefit from 
team-based care, specifically one that is led by an inten-
sivist. Currently, in the USA, that intensivist may develop 
from a variety of parent specialties followed by focused 
training in critical care medicine. With the recent adop-
tion of NCC into the ACGME family of CCM programs, 
virtually all paths to becoming an intensivist will enjoy 
the same robust oversight and adherence to standards 
that support knowledge and care excellence. These dif-
ferent adult pathways—the American Boards of Internal 
Medicine, Surgery, Anesthesiology, Emergency Medicine, 
Neurosurgery, and Psychiatry and Neurology—raise a 
variety of questions for clinicians, administrators, insur-
ers, and patients when evaluating care received in an 
ICU.

As care complexity increases, technology expands, and 
healthcare system horizontal integration advances, nec-
essary ICU infrastructure also continues to evolve. These 
elements do not generally depend on the clinician utiliz-
ing them with rare exception (e.g., extracorporeal mem-
brane oxygenation). Instead, they are driven by facility 
imperatives and patient needs. Accordingly, they require 
updating in response to relevant changes in standard 
or emerging care. Since NCCUs are relatively new and 
driven by the relatively new specialty training pathway of 
NCC, the NCS sought to articulate the necessary infra-
structure to successfully and safely establish and oper-
ate an NCCU [1]. This effort leveraged baseline elements 
necessary for any ICU, but also addressed the clinicians 
who would staff those ICUs. It is in the latter aspect that 
clarification is ideal to address elements that may be per-
ceived as controversial.

The concept that the most complex patients should be 
cared for in a setting that provides comprehensive care 
is well embraced across multiple specialties for clinical 
conditions and disease entities including trauma, car-
diac or aortic disease, and oncology. In this, neurologic 
disease is identical. While there is no controversy about 
that concept, the care of those with less complex pro-
cesses—which occur in large numbers—may generate 
controversy. This controversy revolves around whether 
all patients with a specialty disease process (e.g., neuro-
logical injury) must be cared for by a subspecialty-trained 
intensivist or whether general intensivists in conjunction 
with non-critical care-trained specialists are able to pro-
vide an appropriate level of care. Three points inform this 
discussion, some of which were housed within the above 
Standards article.

First, the NCS Standards manuscript describes an aspi-
rational state toward which institutions, administrators, 
specialty societies, and regulatory agencies may work. In 
evaluating ICU elements that support NCC, some ele-
ments are identified as being recommended, denoted 
as “R” within the accompanying tables. Therefore, it is 
important to note that “R” elements should not be inter-
preted as requirements to be met. Since only the NCS 
participated in the development of these initial standards, 
the Society Standards may best be viewed as a platform 
from which other professional organizations may work 
with the NCS to refine recommendations. Therefore, the 
“R” in the NCS Standards paper reflects recommended, 
not required. As is common with the development of 
standards, these serve as a framework for care and rec-
ommendations for program development. These rec-
ommendations should always be vetted within the local 
environment and contextualized for implementation. 
Although one may envision such work leading to the “R” 
for “recommended” evolving to “requirement” much in 
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the way that the American College of Surgeons (ACS) 
Committee on Trauma has articulated requirements that 
support consensus standards for trauma center verifica-
tion, this was not the intent of the original publication 
[4].

Second, there are no prospective, randomized, con-
trolled trials comparing care rendered by a subspecialty-
trained intensivist-led ICU team to efforts of a general 
intensivist working as a team in conjunction with a non-
critical care-trained specialist. There are prospectively 
derived data documenting that admission to an NCCU 
rather than a non-specialty ICU reduces mortality for 
patients with intracerebral hemorrhage (ICH) [5] and 
that the addition of a neurointensivist to a neurologic 
specialty ICU improves care quality, reduces cost, and 
enhances outcome [6]. Additionally, there are robust 
retrospective data showing similar benefit from deploy-
ing an NCC service in an institution previously without a 
subspecialty-led NCC team for the care of patients with 
ICH, ischemic stroke, traumatic brain injury (TBI), and 
subarachnoid hemorrhage [6–15]. The most recent data 
demonstrate benefit both in the USA and internationally 
[16–20]. The Standards manuscript, similar to the con-
structs in the ACS Committee on Trauma’s Resources for 
the Optimal Care of the Injured Patient, bases its criteria 
largely on ICU structure and staffing in the USA, which 
may embrace a different structure and be underpinned 
by different resources. Therefore, prevailing high-quality 
care that drives transfer to a more complex facility when 
patient needs exceed facility capability should be rein-
forced and appropriate transfer agreements should be 
embraced.

Third, as is the case with other critical care subspecial-
ties in the USA and likely across the globe, there is an 
insufficient number of ICU beds to house all patients 
with neurologic disease if they were to be transferred 
from outlying facilities. Similarly, there is an insufficient 
number of certified neurointensivists to staff neurocriti-
cal care ICUs in those facilities to obviate patient trans-
fer. Therefore, it is important to recognize that current 
care, of necessity, must continue to provide critical care 
outside of facilities with specialty-focused neurocritical 
care ICUs. With the exception of complex neurocriti-
cally ill patients, for which transfer to a specialty-focused 
NCCU is recommended, a general intensivist in conjunc-
tion with a neurologist and/or neurosurgeon may provide 
care. Consideration should be given to transfer appropri-
ate patients to higher levels of care.

It is in this space that tele-critical care may be par-
ticularly useful as a key mechanism to expand the 
team’s resources. An ideal opportunity for such col-
laboration may be found in those with TBI as well as 
multi-system injury, especially in those centers where a 

neurointensivist is not on staff. Therefore, tele-critical 
care provides another venue by which to embrace and 
expand team-based care in both civilian and military 
medical practice [21].

The issue of competency to deliver care within a spe-
cialty-focused ICU offers another opportunity for contro-
versy and clarity. No ICU in the USA requires a resident 
trainee to demonstrate competency in the subspecialty to 
provide care. Trainees from multiple parent specialties 
rotate through medical, surgical, trauma, cardiac surgery, 
coronary, neuroscience, as well as pediatric ICUs garner-
ing cognitive, technical, and decisional skills. Indeed, in 
many ICUs, teams of trainees concomitantly flow from 
multiple parent specialties. The notion that a trainee can 
develop and demonstrate competency prior to finishing 
parent specialty training—let alone subspecialty training 
in a critical care discipline—would be misaligned with 
every other ICU and their educational programs, all of 
which are ACGME governed. Trainees work with, but 
not instead of, attending staff and increasingly commonly 
work with APP in ICUs as well [22]. The NCC Standards 
manuscript’s intent was not to suggest that a second-year 
trainee was more competent than a general intensivist, or 
that a general intensivist was not competent to provide 
care. It did intend to note that there are unique elements 
of NCC that may be specifically taught to those who will 
work as part of the NCCU team, and specifically with a 
trained neurointensivist. In fact, those elements are read-
ily teachable to all whether they are a trainee, an APP, or 
a non-neurologic disease-focused general intensivist (if 
they do not already possess such skills).

The Standards for Neurologic Critical Care Units 
were put forth to provide a document by which criti-
cal care providers can advocate for resources, to organ-
ize a framework of neurocritical care delivery, and to 
act as a catalyst for the iterative process by which out-
comes in neurocritically ill patients may be evaluated and 
enhanced. Therefore, while the neurocritical care Stand-
ards manuscript might have been perceived as controver-
sial, we would instead view it as outlining opportunities 
for collaboration in support of team-based care.
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