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ABSTRACT

Aim and objective: Our main objective in developing this consensus is to bring together a set of most agreed-upon statements from a panel
of global experts that would act as a guide for clinicians working in neurocritical care units (NCCUs).

Background: Given the physiological benefits of analgo-sedation in the NCCU, there is little information on their tailoring in the NCCU. This lack
of evidence and guidelines on the use of sedation and analgesia in patients with neurological injury leads to a variation in clinical care based
on patient requirements and institutional protocols.

Review results: Thirty-nine international experts agreed to be a member of this consensus panel. A Delphi method based on a Web-based
questionnaire developed with Google Forms on a secure institute server was used to seek opinions of experts. Questions were related to sedation
and analgesia in the neurocritical care unit. A predefined threshold of agreement was established as 70% to support any recommendation,
strong, moderate, or weak. No recommendations were made below this threshold. Responses were collected from all the experts, summated,
and expressed as percentage (%). After three rounds, consensus could be reached for 6 statements related to analgesia and 5 statements related
to sedation. Consensus could not be reached for 10 statements related to analgesia and 5 statements related to sedation.

Conclusion: This global consensus statement may help in guiding practitioners in clinical decision-making regarding analgo-sedation in the

NCCUs, thereby helping in improving patient recovery profiles.

Clinical significance: In the lack of high-level evidence, the recommendations may be seen as the current best clinical practice.
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BACKGROUND

The brain is often affected in critically ill patients, irrespective
of the pathophysiology of the primary insult. Intensivists in the
neurocritical care unit (NCCU) use sedation and analgesia more
as primary treatment than as adjuvants.' Sedation is used in the
NCCU to decrease cerebral metabolic rate, anxiety, and ventilator
asynchrony. It is also indicated in intracranial pressure (ICP)
reduction and seizure control protocols.? Pain is commonplace
in the NCCU as a result of surgery, underlying disease, prolonged
immobilization, or procedures such as endotracheal suctioning and
position changing.? Critically ill patients may experience more pain
than healthy people due to hypernociception. Uncontrolled pain
may increase agitation, have a deleterious effect on the ICP, and
result in delirium and post-traumatic stress disorder.*

In recent times, there has been a call to tailor the use of sedatives
and analgesics in general critical care patients. For example, in
an attempt to decrease days on mechanical ventilation, hasten
weaning, decrease delirium, and acquired ICU weakness, there has
been a move toward avoiding benzodiazepines and preferring light
over deep sedation.’ Given the physiological benefits of analgo-
sedation in the NCCU, there is little information on their tailoring
in the NCCU.% This lack of evidence and guidelines on the use of
sedation and analgesia in patients with neurological injury leads
to a variation in clinical care based on patient requirements and
institutional protocols.! This, in turn, may affect patient outcomes
such as neurocognitive recovery, delirium, and mortality.”® Our
objective in developing this consensus was to bring together a set
of most-agreed-upon statements from a panel of global experts
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that would act as a guide for clinicians working in NCCUs. In the
lack of high-level evidence, the recommendations may be seen as
the current best clinical practice.

Review REsuULTS

A Steering Committee (SC) was formed, which consisted of physician
expertsin the field of neurocritical care and a biostatistician. The SC
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prepared a questionnaire, which was then shared with a panel of
renowned experts with clinical experience, from 17 countries across
the globe. Experts were selected on the basis of their existing or past
experience in neurocritical care. Members of the SC coordinated
with these experts. The SC prepared the questionnaire to address
various issues related to analgesia and sedation in neurocritical
care, in terms of the need, type of drugs, timing of administration,
and other practical issues. The first preliminary round was aimed at
evaluating the completeness of the questionnaire and its accuracy.
Questions were based on a 10-point scale ranging from totally
disagree to totally agree. Experts were also encouraged to give
suggestions and criticisms. The final questionnaire was developed
from the results of the preliminary round. A Delphi method based
on a Web-based questionnaire developed with Google Forms on
a secure institute server by the authors was used to seek opinions
of experts, to reduce the heterogeneity of different points of view
to reach to the highest possible degree of convergence.

After the development of the questionnaire, we performed
subsequent rounds to categorize recommendations into strong,
moderate, and weak. After each round of questions, we analyzed
the answers. For statements where consensus could be achieved, we
removed them from subsequent rounds. In the subsequent rounds,
questions were reframed or modified based on suggestions from the
experts. If required, individual members were contacted by e-mail to
confirm a correct understanding of the question and asked whether
they wanted to modify or retain their answers. Members were
allowed to reconsider their answers and make changes if they felt.
Theintention was to reach a consensus. The analysis was performed
by non-voting members of the SC. We provided feedbacks to experts
without disclosing the identity of members. A majority (more than
70% votes) went toward generating a recommendation (strong,
moderate, or weak), which led to the formulation of the consensus
statements. It was at the discretion of the expert to give a strong,
moderate, or weak recommendation for these statements, based
on their personal views and clinical experience. Responses were
collected from all the experts and results summated.

The activity was endorsed by the Society of Neurocritical Care
(SNCQ), India. Thirty-nine international experts agreed to be a

member of this consensus panel. The steps involved in the process
of preparation of the consensus statement are shown in Flowchart 1.

In the first stage, the Steering Committee prepared 24 general
statements pertinent to analgesia and 15 statements related to
sedation in neurocritical care units. Once the questionnaire was
finalized, the preliminary round was conducted and questions
mailed to all the experts. The experts were asked to categorize
their opinion on a scale of 1-10 if they totally disagreed or totally
agreed with the statement. Experts were also given the liberty to
reject any statement which they felt was not relevant. Based on their
feedback and comments, we modified some of the statements and
prepared the final set of statements. In the first round, 23 statements
were sent to the experts, and a consensus was reached for 5. In the
second round, after making changes suggested by experts, a set of
22 questions were sent; consensus was reached for six statements,
but no recommendations could be made for 15 statements. The
statements and their recommendations/no recommendations are
tabulated (Tables 1 and 2).

Discussion

Sedation and analgesia or analgo-sedation may be an integral
component of intensive care of critically ill, mechanically
ventilated patients for reduction of anxiety, pain, discomfort,
ventilator intolerance, and patient-ventilator dyssynchrony.? In
addition, analgo-sedation in the neurocritically ill may also serve
a “neurospecific” quintessential role in medical control of ICP,
therapeutic temperature management for post-cardiac arrest
coma and neurogenic fever, paroxysmal sympathetic activity, and
seizure management.” Analgo-sedation is, however, not without
risk, particularly in the neurointensive care. Existing literature in
medical and surgical intensive care units demonstrates that sedative
medications can be associated with significant over-sedation
and delirium, leading to prolonged stay in ICU and increased
morbidity and mortality.’® This has to be balanced against the risk
of interrupting sedatives and analgesics early, which might lead to
agitation, anxiety, patient injury, device removal, and intracranial
hypertension in patients with reduced brain compliance.

Flowchart 1: Summary of the steps of formulating the consensus statement

Preliminary round: The questionnaire prepared by the Steering Committee was submitted to
the experts for an evaluation of the content. Suggestions were invited, and framing of sentences,
if required, was permitted.

Responses were noted and suggestions incorporated in the questionnaire, wherever feasible.

A

4

First round: Final questionnaire comprising of ‘statements’ was sent to the experts. They were
asked to give their recommendations for each statement, as Strong, Moderate, or Weak.
Experts were allowed to give their suggestions.

The results were analyzed. Individual experts were contacted if there was inconsistency in answers.
Any alteration in response was allowed and ‘statements’ reframed.

A

4

Second round: ‘Statements’ were resubmitted and final opinion taken from the experts on each
of the ‘statement,” as ‘Yes’ or ‘No.” Results were analyzed, and the final degree of
recommendation given according to the predefined threshold.

Y

4

Preparation of final document; shared with experts for approval.
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Table 1: Strong recommendations from the expert panel for consensus
statement on analgo-sedation in neurocritical care (% response)

Table 2: No recommendations from the expert panel for statements
(% response)

Analgesia

1. Along with the pain scales, vital parameters (heart rate, blood
pressure, respiratory rate) should be used for assessment of
pain in NCC units [strong recommendation—78.9%)].

2. All neurological and neurosurgical patients should
receive analgesics prior to sedatives [strong
recommendation—71.1%].

3. In mechanically ventilated patients, infusions can be the
preferred mode of administration of analgesics in NCC units
[strong recommendation—73.7%)].

4. Fentanyl and acetaminophen should be the preferred
analgesics in NCC units [strong recommendation—76.3%)].

5. Atleast one of the following scales—Behavioral Pain
Scale, or Critical Care Pain Observation Tool—should be
used for quantification of pain in the NCC unit [strong
recommendation—76.3%].

Sedation

1. Emphasis should also be given on non-pharmacological
methods of pain management (such as proper positioning of
patients and nursing care) [strong recommendation—81.6%)].

2. Propofol and dexmedetomidine can be used as primary
sedatives in NCC units [strong recommendation—84.2%)].

3. Richmond Agitation-Sedation Scale, Ramsay Sedation
Scale, or Riker Sedation Agitation Scale should be used
to monitor the level of sedation in NCC units [strong
recommendation—76.3%].

4. In general, a protocol for holding sedation every morning
should be followed unless indicated otherwise [strong
recommendation—81.6%].

5. Adeep level of sedation should be maintained in patients with
conditions such as refractory status epilepticus, paroxysmal
sympathetic activity, targeted temperature management,
or refractory intracranial hypertension in NCC units [strong
recommendation—78.9%].

6. In patients with ICP catheter in situ (and normal ICP values),
sedation interruptions should be given after the first few days
[strong recommendation—78.9%)].

Analgesia

1. In general, pain experienced by patients in NCC units
is of moderate to severe intensity [strong—52.6%;
moderate—47.4%].

2. In non-ventilated patients, boluses can be the preferred mode
of administration of analgesics in NCC units [strong—52.6%;
moderate—47.4%)].

3. Morphine cannot be used in NCC units unless indicated
otherwise [strong—15.8%; moderate—34.2%; weak—50%].

4. Remifentanil can be used in NCC units [strong—28.9%;
moderate—52.6%; weak—18.4%)].

5. NSAIDs can be used in NCC units [strong—34.2%;
moderate—42.1%; weak—23.7%].

6. All patients undergoing craniotomies should be given
scalp blocks for analgesia postoperatively [strong—52.6%;
moderate—47.4%].

7. Epidural analgesia can be provided in postoperative spine
surgeries [moderate—52.6%; weak—47.4%].

8. Ketamine can be used as an adjuvant with analgesics in NCC
units [strong—21.1%; moderate—44.7%; weak—34.2%].

9. Dexmedetomidine can be used as an adjuvant with analgesics
in NCC units [strong—52.6%; moderate—34.2%; weak—13.2%].

10. Lidocaine/lignocaine and magnesium can be used as
adjuvants with analgesics in NCC units [moderate—55.3%;
weak—44.7%)].

Sedation

1. Midazolam should not be the primary agent of choice for
sedation in NCC units [strong—55.3%; moderate—44.7%].

2. Opioids can be used as an adjunct for sedation in NCC units
[strong—57.9%; moderate—42.1%].

3. Ketamine can be used as an adjuvant for sedation
[moderate—34.2%; weak—65.8%)].

4. In addition to the subjective clinical assessment for sedation,
patients can be monitored with EEG-based monitors
[strong—55.3%; moderate—44.7%].

5. Alight level of sedation can be maintained in patients in NCC
units [strong—55.3%; moderate—44.7%].

Despite the potential utility of tailoring analgo-sedation in the
critically ill, there is a paucity of evidence for optimal sedation and
analgesic managementin neurologically injured patients receiving
intensive care.® This lack of evidence could be explained by either
exclusion or underrepresentation of neurocritically ill patients in
comparison with “general ICU patients” in most studies, on ethical
grounds.!"'2

Furthermore, conducting a randomized controlled trial in the
NCCU presents particular challenges, considering the heterogeneous
mixture of patients with different neuropathophysiology
(including severe traumatic brain injury, poor-grade subarachnoid
hemorrhage, severe ischemic/hemorrhagic stroke, comatose
cardiac arrest, and status epilepticus), different sedation goals,
and simultaneous use of several pharmacologic agents, leading
to a confounding result.

Assessment and monitoring for pain and sedation in
neurointensive care setups are limited by the primary pathology
that may alter the level of consciousness or cause language
deficits. At the same time, sedation choices may confound
accurate serial neurological examination, the cornerstone of
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clinical assessment. Therapeutic and procedural decision-making
is often contingent upon an accurate neurological assessment,
which is obscured by the use of sedatives. Acute changes in
brain physiology become difficult to detect, and the accuracy
of neuroprognostication is decreased. Oddo et al. suggest a
practical approach for the use of sedation and analgesia in the
neuro-ICU, with specific attention on how to best initiate, titrate,
and stop sedation, according to the severity of acute brain injury.’
In 2017, the Neurocritical Care Society (NCS) initiated a series
of protocols, termed the Emergency Neurological Life Support
(ENLS), and reviewed the management of pain, agitation, and
delirium in the neurocritically ill.'”> However, in the absence of
high-quality studies providing level-1 evidence, most of the
clinical practice is based on personal and institutional choices,
with no clear-cut recommendations.

Analgesia

Adequate pain control is an essential component of holistic care of
critically ill patients, needless to say neurocritically ill. Severe pain
may cause hemodynamic disturbances (tachycardia, bradycardia,
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hypertension, hypotension, bradypnea, and desaturation), critically
jeopardizing cerebral perfusion and negatively affecting patient
status (e.g., cardiac instability, respiratory compromise, ventilator
distress, and immunosuppression).>'*

Evaluating painis an integral component of initial assessment
of critically ill patients, pain being the fifth vital monitor to be
assessed. However, assessing the requirement and adequacy
of analgesia presents special challenges in the neurocritically
ill patients. Patient’s self-reported pain level (Numeric Rating
Scale, administered either verbally or visually) has long
been considered the “gold standard” for pain evaluation in
patients who can communicate reliably.” However, it is
impractical in NCCU because of the patient’s impaired ability
to communicate (aphasia, dysphasia), altered mental status/
impaired consciousness, use of sedation, and/or mechanical
ventilation. Providing adequate analgesia in the NCCU setting
necessitates a delicate balance between providing painlessness
and avoiding excessive sedation by carefully titrated analgesic
dosing to the desired drug’s effect.'®

The recent clinical practice guidelines recommend using
behavioral pain assessment tools such as Behavioral Pain Scale
in intubated (BPS) and non-intubated (BPS-NI) patients, and
the Critical Care Pain Observation Tool (CPOT) among critically
ill adults, unable to self-report pain and in whom behaviors are
observable.>'” Both CPOT and the BPS have demonstrated the
greatest validity and reliability for monitoring pain across large
samples of general ICU patients including medical, surgical, and
trauma ICUs.>*>* However, uncertainties remain about the optimal
performance of these scales in brain-injured patients as critically
ill traumatic brain injury (TBI) patients could exhibit atypical
behaviors when exposed to nociceptive procedures. As such, the
use of the currently recommended pain behaviors as part of the
standardized scales may not be optimal.'® Nonetheless, multiple
observational studies have revealed that using BPS, BPS-NI, and
CPOT is feasible and reliable for assessing the analgesic needs of
this vulnerable group in the brain-injured population.'”=23 Yu et al.
performed the first prospective, observational multicentered trial
to assess the feasibility of systematic evaluation of pain, sedation,
and delirium features in the neurologically critically ill patient, using
scales validated for general ICU-intubated patients. The authors
found that pain and sedation can be systematically assessed in
the neurologically critically ill; the majority can also be screened
for delirium features with excellent inter-rater reliability. Pain was
always assessable with excellent inter-rater reliability (Numeric
Rating Scale intraclass correlation coefficient, 0.92; and Behavioral
Pain Scale intraclass correlation coefficient, 0.83).!°

Our Consensus Committee recommends using at least one
of the following scales—Behavioral Pain Scale, or the Critical
Care Pain Observation Tool—for quantification of pain in the
neurocritical care (NCC) unit. In addition, vital parameters (heart
rate, blood pressure, respiratory rate) should also be used for
assessment of pain along with the pain scales in NCC units, as in
most circumstances the determination of the adequacy of analgesia
for these patients still relies upon the observation of indirect signs
of pain, for example, tachycardia, systemic hypertension, and
elevation in ICP during painful interventions.

Though no strong consensus could be achieved regarding the
intensity of pain experienced by patients in NCC units, majority
considered it to be of moderate to severe in intensity. Many
neurocritically ill patients, however, require only analgesia and are
not candidates for sedation, unless indicated for pharmacological
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management of raised ICP or ongoing seizures (discussed later).
Furthermore, sedation without pain control may be an important
cause of agitation or delirium in critically ill. As most sedatives do
not provide analgesia, the recently advocated practice of analgo-
sedation recommends analgesia—the first technique in critically
illand mechanically ventilated populations.'">*2?> Henceforth, our
Consensus Committee strongly recommends that all neurological
and neurosurgical patients should receive analgesics prior to
sedatives.

Continuous infusion of sedative and opioid agents has generally
been considered to protect the severely injured brain in the acute
phase, i.e., first 24-48 hours, as bolus dosing of analgesic agents
may cause hypotension, particularly in volume-depleted patients,
thereby severely compromising cerebral perfusion pressure.’
Furthermore, infusion of short-acting analgesics allows for the
interruption and neurological assessment at intervals. Hence, we
strongly recommend drug infusions as the preferred mode of
administering analgesics in mechanically ventilated NCC patients.

Considering the choice of analgesic in the neurocritically ill, no
particular pharmacological agent or class of drug has been shown
to provide superior analgesic effectiveness.® Nonetheless, on the
basis of available evidence, acetaminophen and opioids have
been considered as the most commonly used analgesics in NCC
patients.?”2® Aninternational survey and practice audit of six NCCUs
with a small study sample of 173 patients showed acetaminophen/
paracetamol as the most common first-line analgesic, used in 49.1%
of neurocritically ill patients, followed by opiates as the “second
line” in 31.5% of patients, with gabapentin as a contextual third
choice.?” Overall, opioids were found to be prescribed in 97% of
NCCU patients. Preferred opiates were fentanyl (55.6%), morphine
(38.8%), and hydromorphone (27.1%), while opiate and precursor
choices were sufentanil (3.0%), remifentanil (4.5%), oxycodone
(14.6%), and codeine (8.3%). Acetaminophen/paracetamol doses
were most often reported as 1 g orally every 4-6 hours (68.6%).
NSAIDs have been reported as analgesics of choice in less than 40%
of the neurocritically ill patients and never chosen as a first-line
drug, even in patients with postoperative pain. Short-acting opiates
like remifentanil may be of greater value during the spontaneous
awakening and breathing trials or the neurological wake-up tests
in brain-injured patients.?®

Echoing the results of all the pertinent literature on
analgesia use, our Consensus Committee advocates fentanyl
and acetaminophen as the preferred analgesics in NCC units.
However, no consensus could be reached regarding the use of other
analgesics such as morphine, remifentanil, and NSAIDs. A relevant
reason for this might be the non-availability of certain opioids,
like remifentanil, in the middle- and low-income group countries.
Similarly, no strong recommendation could be made regarding
the use of ketamine, dexmedetomidine, lidocaine/lignocaine, and
magnesium as adjuvants with analgesics in NCC units. For analgesia
in postoperative neurosurgical cases, no strong recommendation
could be provided for scalp blocks in patients undergoing
craniotomies, and epidural analgesia for patients undergoing
spine surgeries. However, there is a strong recommendation for
encouraging non-pharmacological means of analgesia in the form
of proper positioning of patients and nursing care. Good nursing
care practices like creating a peaceful environment for the patient,
removing unnecessary tension from areas that are under pressure,
correct method of bandaging, or an appropriate position of the
patient’s body go a long way in reducing the need for sedatives
and analgesics in the ICU, and ensuring patient comfort. Quality
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education of nurses in this regard can play a crucial role in adopting
appropriate sedation protocols.

Sedation

Given the lack of large trials which have evaluated clinically relevant
endpoints, sedative selection depends on the effect of each
agent on cerebral and systemic hemodynamics. This Consensus
Committee strongly recommends propofol and dexmedetomidine
to be used as primary sedatives in NCC units. The recent clinical
practice guidelines for the management of sedation in critically
ill adults also suggest using either propofol or dexmedetomidine
over benzodiazepines for sedation in critically ill, mechanically
ventilated adults, though the quality of evidence is still low.’
Nonetheless, both drugs offer a moderate benefit over commonly
used benzodiazepine, midazolam, in terms of reduced time to
achieve light sedation and extubation of critically ill adults.

Propofol is currently the most commonly used sedative agent
in many NCCUs for the management of brain-injured patients,
considering its favorable cerebral physiological effects (preserves
CBF/CMRO2 coupling, cerebrovascular reactivity, and brain
oxygenation at doses <4 mg/kg/h) and excellent control of ICP
and seizures.”?® Standard or high-dose propofol infusion (2 mg/
kg induction bolus followed by 150-200 pg/kg/min infusion) can
induce EEG burst suppression and has been recommended for the
control of status epilepticus.?>3° Compared to midazolam, propofol
sedation in neurocritically ill has been found to facilitate the use of
spontaneous awakening trials due to its shorter half-life and thus
allows for early weaning from mechanical ventilation.>' However,
the use of propofol in NCCU has received intense scrutiny for its
side effects, mainly hypotension and propofol infusion syndrome
(PRIS).*

Recently released fourth edition guidelines for the management
of severe traumatic brain injury (TBI)3® reviewed the existing
evidence for the safety of propofol in patients with severe TBI. It
advocates for “extreme caution” when using high-dose infusions
or exceeding a total usage of 48 hours, to prevent its accumulation,
prolongation in half-life, and PRIS. A study, comparing propofol to
dexmedetomidine sedation in the neurocritically ill, found high
(30%) incidences of hypotension in both groups.>* Caution must be
utilized with these medications when concerns for brain ischemia
are present.

Dexmedetomidine is a selective a2-agonist with sedative,
anxiolytic, and analgesic properties. Over years, it has gained
popularity in NCC units owing to its favorable drug dynamics,
primarily short half-life, hemodynamic stability, minimal respiratory
depressive effects, easy reversibility, proposed effectiveness
with regard to patient cognition, cooperation, and facilitation of
neurological examination, reduced need for adjunctive sedative
and analgesic agents, lower incidence of delirium (compared to
benzodiazepine, midazolam, and lorazepam), and enabling early
weaning from mechanical ventilation.*>~38 Despite a favorable
clinical profile, no recommendation had earlier been made with
regard to its use in neurocritically ill patients, as the evidence for
its safety, mainly as a consequence of its hemodynamic effects, was
lacking.>® Nevertheless, recent literature provides abundant data
suggesting no significant untoward effects of dexmedetomidine on
cerebral or systemic hemodynamics, and neurological functioning,
when used to target light sedation in this precarious patient
population.3943

Dexmedetomidine and propofol have been proved equally
effective at maintaining sedation, with no significant difference
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in systemic or cerebral parameters in patients with acute brain
injury.

Though midazolam infusion has been found equally
effective to propofol in maintaining cerebral hemodynamics, the
increasingly higher doses required for such use may lead to drug
bioaccumulation and an increased risk of delirium, prolonged
duration of coma, mechanical ventilation, and ICU length of stay.**4°
No strong recommendation could be made regarding the use of
midazolam in neurocritically ill by our Consensus Statement Group.
Likewise, only 57.9% of respondents strongly believed that opioids
can be used as an adjunct for sedation in NCC units.

Ketamineis a neweradjunctin neuroanestheticarmamentarium
and is primarily used for managing refractory and super-refractory
status epilepticus.*® Despite its proposed beneficial effects such as
maintaining respiratory drive and systemic hemodynamics, and
anti-excitatory neuroprotective effects,” it s still not recommended
for sedation by majority of neurointensivists in our Consensus
Group, possibly out of concerns of raised intracranial pressure and
lack of safety data in the neurocritically ill.

For monitoring the level of sedation, conventional validated
sedation scoring tools for critical care, such as the Richmond
Agitation-Sedation Scale (RASS), Ramsay Sedation Scale, or Riker
Sedation Agitation Scale, should be used to monitor the level of
sedation in NCC units. These scales, originally developed for general
critically ill patients, have been well validated with excellent inter-
rater reliability in neurologically injured patients as well.!%#647

In addition to the subjective clinical assessment for sedation, as
per the Consensus Committee, patients can also be monitored with
EEG-based monitors, though no strong recommendation could be
made supporting this statement. However, studies in neurologically
injured patients support the utility of EEG-based tools in patients
receiving deep levels of sedation and/or neuromuscular blocking
agents, with BIS levels significantly correlating with routine
sedation scale monitoring.*’~*° Nevertheless, caution should be
exercised regarding the interpretation of BIS in TBI, as brain injury
itself influences BIS signals in addition to the confounding effects
of shivering.

In general, recent guidelines on the management of sedation
in critically ill do not provide any strong consensus on the level
of sedation to be maintained in critically ill, with a conditional
recommendation to maintain light sedation to achieve better
clinical outcomes.” Evidently, there is a dearth of literature on the
relationship between the depth of sedation and neurocognitive
function, clinical outcome, and all-cause mortality in NCCU patients.
In our Consensus Group, a light level of sedation is preferred by only
a half of respondents, whereas a deeper level of sedation is strongly
recommended in patients with critical neural injury, such as those
with refractory status epilepticus, paroxysmal sympathetic activity,
refractory intracranial hypertension, or undergoing targeted
temperature management for hyperthermia. Likewise, these
patients should not be subjected to the spontaneous awakening
trials during the intense therapy duration. In patients undergoing
intracranial pressure (ICP) monitoring for resistant intracranial
hypertension, it is strongly recommended that an awakening trial
or sedation interruption should be attempted only after the first
few days of therapy (with ICP in near-normal values), to prevent an
unwarranted increase in ICP.

Otherthan these exceptions, itisagain strongly recommended
that a sedation interruption or lightening of sedation protocol
should be followed every morning to facilitate early weaning
from mechanical ventilation. To date, numerous controversies
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remain with regard to interruption of sedation in TBI patients
where continuous sedation is part of the treatment strategy.>°
In the only randomized controlled trial addressing a daily
interruption of continuous sedation (DIS) protocol in a small
subgroup of TBI patients, significantly decreased days on
ventilation or length of stay in the NCC were not observed.”’
The proponents of sedation interruption in neurocritically ill
argue that even in the presence of advanced neuromonitoring
tools, this is the only reliable means to timely detect clinically
important neurological improvement or deterioration.>? It may
further aid in clinical decision-making regarding the urgent
need for radiological confirmation of the cause of neurological
deterioration, need for surgical decompression, or change in
ventilatory parameters. Nonetheless, titration and withdrawal of
sedation in the NCCU setting have to be balanced between the
risk of sedation interruption leading to significant systemic stress
response and increase in ICP, against the perceived benefits of
enhanced neurological function and reduced complications.>3->>
The need for physical restraints for patient and device safety
during periods of sedation interruption and the role of bedside
nurses as the main decision-makers in restraint management
need to be emphasized.

Skoglund et al. evaluated the effects of interruption of sedation
in patients with TBI using advanced neuromonitoring tools (ICP
monitoring, cerebral microdialysis, brain tissue oxygenation
(PbtO,), jugular venous oxygen saturation, and/or arterial-venous
difference for glucose, lactate, and oxygen) and found that despite
a significant increase in ICP and CPP, sedation interruption did not
negatively affect brain biochemistry or cerebral oxygenation.’®
Keeping in my mind the pros and cons of sedation interruption
in the neurocritically ill, it should only be attempted in patients
showing stable ICP, CPP, and PbtO, (if available) values during
continuous sedation and should be withheld in patients with
unstable ICP and/or CPP levels, hyperthermia, status epilepticus,
and/ or barbiturate treatment.>*° Such patients should ideally
undergo graded sedation withdrawal with standard ICP or PbtO,
targets as specified by the treating neurointensivists. At this stage,
it might be imperative to say that individualizing analgo-sedation
practices for a patient-targeted approach to control deliriumin the
NCCU remains the way forward.

One of the limitations of this consensus statement might be
the expert panel exclusively of physicians. With the emerging role
of clinical pharmacists, who contribute to the analgo-sedation
protocols and practices in the NCCUs worldwide, inclusion of this
specialty would have probably given some more insights. In our
questionnaire, we did not include statements pertaining to the
possible role of volatile anesthetics in NCCUs, for the fact that it is
still not a popular technique. However, in the present times of the
coronavirus disease pandemic, one might consider the possible
usage of devices such as AnaConDa®. We kept a lower threshold of
70% to reach to a consensus for as many statements as possible,
unlike the usual cutoff margin of 75%. This was due to the fact that
being a panel of global experts, with different practices in different
regions, reaching to a consensus with more than 75% would have
been difficult and many more statements would have remained
without conclusive decision. This article is also limited by the fact
that we have notincluded any systematic search strategy and results
on analgo-sedation in neurocritical care patients. It is emphasized
that at the time of formulating these consensus statements, they
are not an official guideline from any society, but recommendations
from a global expert panel.
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CONCLUSION

A“bundled” approach to decrease ICU stay,among other evidence-
based elements, includes an optimal choice of sedation and
analgesia in the neurocritically ill patients. The active role played
by the clinical pharmacists in the analgo-sedation choice and
administration for NCCU patients and higher quality education
of the bedside nurses on sedation and pain control, along
with non-pharmacological methods, need to be highlighted.
The effectiveness of using volatile anesthetic agents for “non-
traditional” ICU sedation using special device, for rapid titration
and faster wake-up, needs to be explored as well.

CLINICAL SIGNIFICANCE

This consensus statement, prepared by the contribution of leading
expertsin the field of neurocritical care from across the globe, may
help in guiding practitioners in clinical decision-making regarding
analgo-sedation in the neuro-ICUs, thereby helping in improving
patient recovery profiles.
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