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18.1 Introduction

The severity of the acute respiratory failure, the necessity of lifesaving invasive
procedures, and the harsh intensive care unit (ICU) environment make sedation nec-
essary in ARDS patients [1]. Such patients may experience a dangerous condition,
both physical and psychological, and need the most appropriate and individualized
neurological treatment. Among many other vital organ failures, the early and long-
term consequences of ARDS may lead to severe brain dysfunction [2].

Pain, agitation, delirium, anxiety, and alteration of consciousness are common
conditions in ARDS patients [3]. They are frequently triggered by treatable causes,
like hypoxemia, hypercarbia, acidosis, hypoglycemia, hypo- or hypernatremia, sep-
sis, hypovolemia, and alcohol or drug withdrawal, or by lifesaving medical treat-
ments comprehending mechanical ventilation, invasive procedures, forced body
postures, and uninterrupted noise and light stimulation, together with their conse-
quences like sleep deprivation or the impossibility of communicating with the staff
[4]. International guidelines recommend to face and treat first all organic and meta-
bolic causes of distress and to minimize environment-linked stressors [5, 6]. As a
second step, they suggest the administration of analgesic, sedative, and antipsy-
chotic drugs to ensure comfort, at all stages of the illness. Adequate levels of seda-
tion, therefore, represent a primary target for managing ARDS patients. However,
since neuroactive therapy is related to several important side effects like hemody-
namic instability and cardiac dysrhythmias [7], sepsis [8], ileus, delirium [9], and
lengthening of respiratory weaning [10], it is important to titrate it to the lowest
effective amount [11].
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Several authors have pointed out the need for light sedation [12, 13], due both to
the detrimental effects of neuroactive therapy itself and to the clinical and economi-
cal costs associated with deeper-than-needed sedation levels [1, 14, 15]. Daily inter-
ruption of intravenous short-term sedative administration [16] in association with a
spontaneous breathing trial [17] may decrease the mechanical ventilation length and
reduce both complications and prevalence of delirium. Analgesia-based sedation
could be another effective way to manage ARDS patients, relying on the opiates’
ability to maintain adaptation to mechanical ventilation while preserving patients’
consciousness [18]. However, the use of short-half-life analgesics (remifentanil) is
only indicated for short-stay patients, while there is no difference among opiates for
patients requiring mechanical ventilation longer than 3 days [19, 20]. In 2010,
Strom et al. demonstrated that a protocol based only on morphine 5 mg boluses
allows minimal sedation and provides better outcomes, rather than adding propofol
to achieve deeper sedation levels [21].

The conscious sedation target is an innovation of the utmost relevance in the field
of ICU care. Nonetheless, some intensivists tend to consider it unfeasible, consider-
ing the potential higher risk of ventilation-related lung damage, the risk of self-
removal of invasive devices [22], and the possible stress/discomfort for patients
[23]. From an ICU staff perspective, it also raises the issue of an increased work-
load. These beliefs, however, are at least partially unfounded [24]. Intensivists have
to face the side effects of both pharmacological and physical “restraint” methods,
continuously pursuing the best approach for patient security and healing.

Despite guideline suggestions and the fact that between 60 and 80% of ICUs use a
specific score to evaluate the level of sedation [25], many physicians routinely maintain
[26] a deeper than desired level of sedation [27], probably causing avoidable side effects.
Pragmatically, it is important to underline the concept that it does not exist in one-and-
only sedative treatment which can be always adequate; at the same time, a disproportion-
ate fear to use sedative drugs is inappropriate. Even if the clinical course of each ARDS
patient is different from the others, it is useful to distinguish at least two different sce-
narios, leading to the neuroactive drug prescription (Fig. 18.1) in ARDS patients. In the
acute phase, intubation and placing of vascular catheters and other maneuvers devoted to
clinical stabilization require a deep sedation target, similar to general anesthesia. On the
other hand, in the subsequent phase, it is important to change the target toward a lighter
sedation, by using the lowest amount of neuroactive drugs in order to only obtain a patient
adaptation to critical illness. This second phase has to begin as soon as possible, fre-
quently after the second/third ICU day. Other practices such as adjustment of the mechan-
ical ventilation settings, of the drug therapies, and of the environment to the specific
necessities of each specific patient can help in reducing discomfort.

18.2 The Key Importance of Continuous Neurological
Assessment with Validated Tools

International guidelines clearly recommend systematic assessment of pain, agita-
tion/sedation, and delirium in all ICU patients, with validated tools [4-6]. They
provide repeatable and comparable measurements, able to adequately titrate the
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Fig.18.1 The target level of sedation is different from the first period, devoted to clinical stabili-
zation and protective ventilation, to the second one, when patients need to receive lighter sedation,
intended to join and maintain a calm, conscious, and cooperative neurological state

analgesic, sedative, and antipsychotic therapy. The goal is to control the stress
response and the neurological symptoms together keeping ARDS patients awake,
cooperative, and well adapted to the necessary invasive procedures as soon as pos-
sible [28]. An excessive use of neuroactive drugs [26] correlates with longer
mechanical ventilation and ICU stay, as well as with an increased risk of serious
neurological consequences in both the short- and long-term [10, 29].

Among the validated tools, the scales with the highest psychometric properties
[30] are the Verbal Numeric Rating (VNR), the Behavioral Pain Scale (BPS) [31],
or the Critical-Care Pain Observation Tool (CPOT) [32] for the pain assessment, the
Richmond Agitation-Sedation Scale (RASS) [33] and the Sedation-Agitation Scale
(SAS) [34] for the agitation/sedation assessment, and the Confusion Assessment
Method for the Intensive Care Unit (CAM-ICU) [35] and the Intensive Care
Delirium Screening Checklist (ICDSC) [36] for the delirium assessment.

Pain assessment has become culturally essential for intensivists, both nurses and
physicians. Proper identification of pain symptoms in critically ill patients represents a
challenge because of complexity in communication with patients needing endotracheal
respiratory prostheses, because of altered state of consciousness or because of neuroac-
tive drugs use. To address these issues, specific behavioral scales were designed and
validated both in unconscious/sedated [37] and in conscious/awake patients [38] and
established as a valid, reliable, and simple tool to be used in clinical practice.

Regarding sedative drugs, their under- or overuse may compromise clinical stabil-
ity. Life-threatening side effects of untreated agitation and stress response are evi-
dent: self-removal of life-sustaining devices, tachypnea, tachycardia, hypertension,
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sustained hypoxemia, and hypercarbia due to uncoordinated mechanical ventilation
[6]. At the same time, deeper-than-necessary sedation increases the length of ICU
stay [5], the duration of mechanical ventilation [21], the sepsis severity [8], and the
onset of new neurological failures both during hospitalization like delirium and after
discharge [29] like the development of psychological reactions of traumatic nature
(posttraumatic stress disorder, PTSD). In order to obtain the best sedative titration,
the use of validated tools is mandatory. For example, the RASS describes ten levels
of sedation/agitation through observation and verbal and physical stimulation. Scores
range from —5 (unconscious, unresponsive to voice and physical stimuli) to + 4
(overtly combative, violent, immediate danger to staff), adequately describing the
possible neurological condition needing an immediate intervention.

While regarding pain and agitation evaluation encouraging results are present in
literature [39], delirium recognition [40] and assessment is more challenging, since
its success is linked to an effective and lasting staff training [41]. Delirium has a
very high prevalence in critically ill patients [42], with a direct relationship between
increased morbidity and mortality and the duration (in days) of delirium [43, 44].
The presence and duration of delirium also correlates with a significant deteriora-
tion in the quality of life after ICU discharge [45]. Large literature recommends the
use of validated tools [46], like the Confusion Assessment Method for the ICU
(CAM-ICU) and the Intensive Care Delirium Screening Checklist (ICDSC). The
CAM-ICU has excellent sensitivity and specificity and is based on only four items
(acute modification of consciousness, inattention, disorganized thinking, altered
level of consciousness). This allows a shorter training to teach ICU staff members a
validated way to evaluate delirium.

All these measurements have to be reported in the clinical chart at least once
per shift, together with an evaluation of adequacy of sedative treatment. The
neurological monitoring plays a key role in ARDS patients, and it is quick to
perform. A complete example of evaluations recommended by international
guidelines is reported in Fig. 18.2. Physicians have to state the desired sedation
target for that specific patient at that specific moment of clinical course; nurses,
on their part, report the actual neurological state, describing pain, anxiety, agita-
tion, sleep, need for physical restraints, and delirium, together with a compre-
hensive evaluation of sedative therapy, in order to get the most adequate
treatment titration.

18.3 Sedation Assessment

The appropriate target level of sedation primarily depends on a patient’s acute dis-
ease process and on the therapeutic and supportive interventions required. After the
first few days of ICU stay, characterized by clinical stabilization and invasive proce-
dures, the sedation target is a calm patient, awake during the day and asleep at night.
The use of deep levels of sedation to facilitate mechanical ventilation or painful
procedures should be minimized with ventilation setting optimization and adequate
analgesia, rather than deepening unconsciousness [12, 47].
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Fig.18.2 An example of very simple neurological monitoring card, used in a general ICU of the
University Hospital (A.O. San Paolo, Milano), to be added within a dedicated spot in nursing
sheets. For each shift — morning, afternoon, and night — physicians have to state the target level of
sedation, while nurses have to monitor and record, through appropriate validated tools, neurologi-
cal parameters, and also to evaluate the adequacy of sedative therapy as prescribed by physicians

The appropriate balance of sedation and analgesia is difficult to be achieved and
maintained. Without a rational agreement upon “target levels” of sedation, different
members of the healthcare team will have disparate treatment goals, increasing the
chance for iatrogenic complications and potentially delaying recovery [48].

The target level of sedation should be discussed and defined at the beginning of
each staff shift and reevaluated regularly as the clinical condition of the patient
changes. The pharmacological treatment should be planned with the appropriate
flexibility to allow titration to the desired endpoint, anticipating fluctuations in seda-
tion requirements throughout the day. Frequent monitoring with validated tools
improves communication among clinicians and plays an important role in detecting
and treating pain, agitation, and delirium while avoiding excessive or prolonged
sedation [25].

18.3.1 Sedation Assessment with Objective Methods

Within several objective methods to sedation assessment proposed, none of them
have fully yielded satisfying results. For example, bispectral index (BIS) monitor
is a four-channel electroencephalographic (EEG) monitor which generates a single
number that correlates with depth of consciousness during general anesthesia. The
poor correlation between BIS and validated ICU sedation scales is related with BIS
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values variability at the awake/agitated levels and of the electromyography (EMG)
interference [49]. Based on the analysis of EEG signal irregularity, the entropy
monitor also utilizes the EMG signal, which may provide information useful for
assessing whether a patient is responding to an external, painful stimulus, but with-
out adding useful information to sedation assessment. In this context, some advan-
tages could be offered by the responsiveness index [50]. Auditory evoked potentials
(AEP) are electrophysiological responses of the nervous system to standard sen-
sory stimulation transmitted through headphones. These methods may have a role
in monitoring sedation levels only in patients needing deep sedation, or receiving
neuromuscular blocking agents, as in this circumstance sedation scales cannot be
used [49].

Monitoring blood drug values is useful only when there is a correlation between
plasmatic concentration and pharmacological effect [51]. However, ARDS patients
may be affected by renal and hepatic dysfunctions that impair their ability to metab-
olize and excrete drugs. Moreover, hypoxia, inflammatory mediators, and abnormal
diets are common, too, and all affect enzymatic function. Thus, this method cannot
be recommended for sedation monitoring [52, 53]. Spontaneous, non-propulsive
lower esophageal contractility (LOC) is definitely stress related and increases in
frequency as the dose of anesthetic is reduced. Deepening of anesthesia resulted in
progressive suppression of LOC. However, LOC has great inter-variability and is
affected by drugs such as atropine. The electromyogram responsiveness is not suf-
ficiently sensitive to monitor sedation in ICU patients [51].

Actigraphy provides a continuous measure of body movements and was initially
developed to measure sleep-wake cycles. This small electronic device containing an
accelerometer continuously senses and records minimal movements, summarizing
such data in numerical form. Wrist actigraphy provides useful nonspecific observa-
tions in ICU patients. Even if it does not discriminate the lack (or the excess) of
analgesics and sedatives from other acute neurological dysfunctions, preliminary
observations suggest that the measurement of body movements could provide a
timely indication of acute changes in neurological status generating motor agitation
or hypoactive behavior [54]. This objective method is relatively new in this context.
It presents interesting properties, worthy of future investigation [55].

18.3.2 Sedation Assessment with Subjective Methods

Individual assessments of sedation, performed at the bedside by nurses or physi-
cians, can be hampered by a lack of objectivity. Guidelines recommend establishing
a sedation target and regularly redefining it for each patient, using a validated seda-
tion assessment scale. The use of such a scale is a key component of sedation algo-
rithms [1, 4-6]. It helps in managing agitation and establishing a target level of
sedation for medication titration, in order to promptly detect oversedation when the
target level is exceeded. All sedation algorithms recommend to use a sedation scale,
such as Ramsay Sedation Scale (RSS), Richmond Agitation-Sedation Scale (RASS),
and Riker Sedation-Agitation Scale (SAS) [56].
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The use of a scale to assess level of consciousness dates to the introduction of a
six-point scale by Ramsay et al. (RSS) more than 40 years ago [57]. Nowadays, it
continues to be a widely used scale for monitoring sedation in daily practice [58].
Some experts consider that it is more a scale of consciousness than a tool for the
measurement of sedation. RSS has been extensively tested but it has never been
validated. Moreover, it does not grade agitation. Consequently, this scale is exces-
sively subjective and has poor validity. Many other scales have been proposed [59];
some of them are not validated. They are not recommended for clinical use.

The ideal scoring system should be easy, reliable, sensitive, and with minimal
interobserver variability. Moreover, it should give no or minimal additional discom-
fort to the patient. Even though a complex scoring system is not suitable for the
ICU, oversimplification brings risk of neglecting important information. Most of
the proposed tools are a compromise between accuracy and time required for evalu-
ation of sedation [60].

Recently developed scales often combine the sedation/arousal domain with an
assessment of agitation, like the SAS, the RASS, the Motor Activity Assessment
Scale (MAAS), the Observer’s Assessment of Alertness and Sedation (OAAS), the
Nursing Instrument for the Communication of Sedation (NICS) [61], and the
Bloomsbury Sedation Score (Fig. 18.3).

Unlike other validated instruments, the RASS separates verbal from physical
stimulation so that the patient’s level of arousal may be graded according to the
potency of the stimulus. Interestingly, RASS is validated also to assess patients’
sedation over time, both in spontaneously breathing/mechanically ventilated and in
sedated/nonsedated critically ill patients.

SEDATION / AGITATION SCALES IN INTENSIVE CARE UNIT
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Fig. 18.3 Among the different validated tools for agitation and sedation assessment, each ICU
should collegially choose the one to use
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Other multiple-item sedation scales are described in literature. The Adaptation to
the Intensive Care Environment scale (ATICE) consists of five items [62]: aware-
ness and comprehension combined in a “Conscious” domain; calmness, ventilator
synchrony, and facial relaxation are combined in a “Tolerance” domain. As for
ATICE, the Minnesota Sedation Assessment Tool (MSAT) evaluates the level of
consciousness of patients receiving invasive mechanical ventilation. It measures
arousability, spontaneous muscle activity, and global sedation quality. The
Vancouver Interaction and Calmness Scale (VICS) consists of two five-item sub-
scales quantifying separately calmness and interaction with operators. These more
complex scoring systems are usually adopted in clinical trials to evaluate a new drug
or a new objective tool for sedation assessment, whereas in daily practice, easily
applied scores are usually preferred.

18.3.3 Choosing and Implementing an Evaluation Scale

Desirable features of sedation evaluation instruments should include rigorous mul-
tidisciplinary development; ease of administration, recall, and interpretation; well-
designed discrete criteria for each level; sufficient sedation levels for effective drug
titration; assessment of agitation; and demonstration of inter-rater reliability and
validity in relevant patient populations [48]. Each ICU has to choose the best tools
for its patient population and to plan specific intervention to introduce it in daily
care [63].

Teaching protocols used for implementation of sedation scales have shown good
results among ICU caregivers. Different methods have been used to implement
evaluation tools in clinical practice. Typically, they are based on introductory in-
service for nurses and operators followed by graded, staged educational interven-
tions at regular intervals. Web-based, freely available teaching interventions have
been also proposed (www.icudelirium.org, www.sedaicu.it).

Some emerging problems remain, particularly about the fluctuation of conscious-
ness. ARDS patients are prone to sudden changes in their state of consciousness due
to the effects of drugs, sleep disruption, organic and metabolic disease, or delirium.
Assessment of sedation once a shift is indispensable but not sufficient. Among the
different possibilities (minimal/maximal level, prevalent level, worst level), it is
important to state the duration of each value within the observed shift. Sedation and
agitation need to be reassessed both on a regular basis and during any clinical modi-
fication, to promptly capture all the modifications requiring intervention. Moreover,
it is relatively common for patients to manifest sudden aggressive behavior when
recovering from sedation and without fully awakening. For this reason, it is impor-
tant to boost interdisciplinary communication between nurses and physicians in
order to be aware of and prevent these problems.

Lastly, making a sedation assessment during the night is frequently challenging.
Most analgesics and sedatives are known to make patients sleepy, but without reach-
ing a restorative, physiological sleep [64]. If a critically ill patient appears calm and
keeps his/her eyes closed during the night, he/she should not be stimulated just to


http://www.icudelirium.org
http://www.sedaicu.it

18 Sedation 299

make a sedation assessment. He/she could be observed during unavoidable proce-
dures happening in the ICU during the night, in order to discriminate normal sleep
(with arousals due to noise or light) from sedation or coma.

18.4 Clinical Practice Flowcharts for Pain, Agitation,
and Delirium Management

Recognition that heavy sedation may increase mortality and morbidity has led to a
new approach that maximizes the comfort of the patients while they remain awake,
interactive, and oriented. This new approach relies on strategies such as daily inter-
ruptions of sedation, analgesia-based sedation, enteral sedation, avoidance of para-
Iytic agents, early mobilization, and use of validated tools for sedation assessment
[1]. In recent years, many guidelines have been proposed [4-6], representing a
guide to symptom-oriented prevention, diagnosis, and treatment of delirium, anxi-
ety, stress, and protocol-based analgesia, sedation, and sleep management. They
comprehensively describe all attentions to be paid to perform the best neurological
treatment. Nevertheless, even in guidelines with a high-quality rating, numerous
recommendations have moderate or low levels of evidence [65].

Overall, the principal recommendation regarding analgesia is to evaluate pain
and maintain its level < 4/10, by beginning early than late the treatment of pain, and
by using opioid drugs first, together with non-opioid and multimodal analgesia
techniques. A simple and practical flowchart at the bedside is presented in Fig. 18.4.

Regarding sedation, a target RASS of 0/—1 is recommended for all ICU patients,
with the use of deep sedation reserved only for patients with specific indications
(e.g., early ARDS patients, requiring neuromuscular blocking or prone positioning).
In particular, intensivists should consider the specific indication and individual goal
of sedation and the pharmacokinetics/pharmacodynamics of each drug used. Non-
benzodiazepine drugs, such as propofol or dexmedetomidine, have to be preferred.
The need for sedation varies widely among different patients and with the illness
course, and it has to be defined among “deep sedation”, “cooperative/awake seda-
tion,” and “no sedation,” always preferring superficial levels of sedation and pro-
moting early mobilization. The use of containment measures in episodes of severe
agitation has to be performed in this order: first verbal, then pharmacological, and
finally physical, considering that neuroactive drugs should not be administered in
excess as a form of “chemical immobilization.” In the sedation flowchart (Fig.
18.5), it is clear that defining a target and evaluating the actual level of sedation or
agitation with validated tools are absolute priorities. The choice of the specific seda-
tive drug, albeit important, comes only after a clinical reasoning focused on manag-
ing the organic/metabolic causes and the problems that may be caused by adjustable
invasive devices.

Recommendations about delirium are prescribed first to identify modifiable risk
factors (Fig. 18.6) and to detect regularly the appearance of delirium by using the
CAM-ICU. In case of delirium appearance, it is indicated to use a non-
pharmacological protocol first, along with the suspension or decreasing of
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Fig. 18.4 This flowchart can be used at the bedside, to adequately manage pain in critically ill
patients
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Fig. 18.5 This flowchart can be used at the bedside, to adequately manage agitation symptoms
and to titrate sedative therapy for critically ill patients
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Fig.18.6 This flowchart can be used at the bedside, to timely manage delirium in ICU

deliriogenic therapies, and then to select the most appropriate drug (haloperidol,
atypical antipsychotics, or dexmedetomidine; avoid the use of benzodiazepines) and
titer its dose to the lowest effective dose.

18.5 Sedation Protocols Presented in Literature

Beyond the choice of the specific drug [66—68], the most frequently used method for
administering sedatives is the continuous intravenous route, because of its pharma-
cokinetic properties [63]. Intravenous infusions present predictable and easy to
handle onset/offset properties, justifying the search for an early goal-directed seda-
tion strategy [69]. Although these characteristics are necessary in short ICU stays,
they may be useless, or even dangerous, for patients requiring more than 3 days of
mechanical ventilation [27]. When using potent drugs, it is easy to incur in overad-
ministration albeit goals are established and adequate [25]. Moreover, daily awak-
ening trials produce far-from-physiological neurological fluctuations [70], and
continuous deep sedation does not permit patients to recall factual memories, which
has been proven effective in preventing PTSD [71].

If continuous intravenous infusion is used, the daily interruption of sedatives and
analgesics is recommended in order to reduce the total administered dosage and to
perform a spontaneous breathing trial, if allowed by the respiratory condition of the
patient. The purpose is to reduce the development of complications and the duration
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of mechanical ventilation [17]. This strategy may prove less effective if specific and
ICU team-shared protocols are used [72].

Many quite different sedation protocols have been presented in literature [10, 73,
74]. Some of them essentially rely on the use of different drug doses [75], with the
aim to different sedation levels [56, 76]. Other protocols are based on nursing-
implemented algorithms [13, 77-79] or on analgesia-first sedation [21, 80].
Moreover, tested ways to optimize sedation management in ICU are patient-
controlled sedation [81] or automated sedation in patients needing deep sedation
[82], the use of inhaled halogenates [83, 84], or the enteral administration of drugs
[28, 85]. All these protocols rely on the continuous and adequate neurological
assessment made with validated tools, in order to measure not only pain, agitation,
and delirium but also level of consciousness and patient mobilization.

The most promising protocol, in terms of efficacy, recommends to join the seda-
tion strategies with early physiotherapy [86], mobilization [87], and occupational
therapy [88, 89], also engaging patient families. Even if implementing such proto-
cols is not simple [90], from the first presentation made in 2010 [91, 92], it has
offered the best results in terms of effectiveness [93]. Briefly, following the acronym
ABCDEEF, the authors made these suggestions:

* Assess, prevent, and manage pain.

* Both spontaneous awakening trial and spontaneous breathing trial.
* Choice of analgesia and sedation.

e Delirium: assess, prevent, and manage.

» Early mobility and exercise (goal-directed early mobilization).

* Family engagement and empowerment.

18.6 Special Circumstances

Regarding ARDS patients needing extracorporeal life support systems (ECLS),
there is a gray area about sedation, where safety aspects and the ability to positively
influence recovery must be balanced. Patients on ECLS have numerous risk factors
to develop both delirium during the ICU stay and PTSD after discharge. Hyperactive
delirium or agitation can be life-threatening for these patients, so that a consequent
monitoring and a symptomatic therapy of stress, anxiety, delirium, pain, and insom-
nia is essential to safely achieve a target RASS of 0. The higher level of alertness
allows the patient to actively partake in physical exercises [94] that is considered a
feasible and safe goal [95, 96]. International guidelines recommend a strict defini-
tion of sedation targets for patients on ECLS, including frequent clinical monitoring
and continuous adjustment of the level of sedation required [4].

Positioning therapy has been demonstrated effective in ameliorating prognosis of
severe ARDS patients. It is used for prophylaxis and treatment of respiratory dys-
functions and requires an individual sedation target. Changes of the position fre-
quently represent a challenge for the symptomatic treatment of anxiety, stress, and
pain. Therefore, a symptom-orientated therapy should be adapted for changing
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demands during positioning therapy. Though a deep sedation may be indicated for
patient repositioning [97], an excessive sedation should be avoided through the use
of objective tools based on EEG analysis, as previously described.

The use of non-depolarizing neuromuscular blockers in patients with severe
ARDS is suggested during the first 48 ICU hours. Despite this practice, it is sug-
gested not to routinely increase the dose of sedatives, when accompanied by an
infusion of opiates, even in patients subjected to permissive hypercapnia [98]. To
control respiratory rate, fentanyl is recommended as the analgesic of choice in
patients with hemodynamic instability, bronchial asthma, or COPD, with respect to
the other opiates. Methadone via the enteral route could be used in patients receiv-
ing opiates for more than 5 days, but still needing mechanical ventilation. Once
tracheostomy is performed, it is advisable to consider a decrease in sedative and
analgesic regimens.

After the hyperacute phase of respiratory failure, a defined sedation and analge-
sia monitoring and dose adjustment protocol is recommended, to shorten the wean-
ing process. This protocol should include daily evaluation of sedation, an awakening
test and a spontaneous breathing test. It is advisable not to use benzodiazepines in
the withdrawal of MV. Dexmedetomidine is recommended in case of weaning dif-
ficulties, in patients with withdrawal syndrome, or after failed attempts of weaning
secondary to agitation and delirium [67]. Low-dose remifentanil in continuous infu-
sion is another effective alternative during weaning process. Music therapy is a
possible non-pharmacological adjuvant to sedation [99]. Melatonin supplementa-
tion could be useful to decrease the need for sedative drugs, then shortening the
ventilation length [100], and to restore the sleep-wake rhythm.
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