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Introduction

Sedation in the intensive care patient is a fine art; gone are 
the days of perfectly paralysed, quietly ventilated patients 
neatly tucked into starched white sheets. What was once 
essentially an extended general anaesthetic often infusing 
etomidate and benzodiazepines; has become a richer, and 
more complicated, aspect of ICU care.

Advances in ventilator technology and efforts to reduce 
length of stay, iatrogenic ill effects, delirium and extended 
rehabilitation have led to a more considered approach.

The trauma patient is a greater challenge—they often 
have multi system dysfunction, significant analgesic 
requirements and a likelihood of repeated surgeries; 
they constitute a significant proportion of the critically 
ill. Intensive care units (ICUs) in the United Kingdom 
admitted 11,953 major trauma patients in 2015 (1); in the 
United States the National Trauma Databank 2015 report 
described 184,851 patients with an injury severity score 
greater than 16 (2). 

Why sedate trauma patients?

The trauma patient often requires initially deep sedation 
to alleviate pain, anxiety and agitation and to allow initial 
management of their condition; sedation facilitates 
treatment that would otherwise be painful or distressing 
including traction, splinting or dressing change. Targeted 
sedation may be used as a treatment modality in itself, for 
example in the head injured patient requiring management 
of intracranial pressure.

Common sedatives 

The ideal sedative agent would combine sedation, analgesia 
and anxiolysis, it would have a fast onset and not accumulate 
in organ dysfunction, have minimal cardiorespiratory 
depressant effects, minimal interactions with other drugs 
and ideally cost little.

A plethora of studies have failed to find the superior 
sedative agent (3), indeed the specific requirements 
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of the trauma patient tend to require a more balanced 
polypharmaceutical approach to achieve an adequately 
sedated, analogized patient who can be nursed safely.

Propofol

Propofol is an intravenous, alkylphenol derivative, which 
facilitates inhibitory neurotransmission mediated by 
gamma-aminobutyric acid (GABA) acting on the GABAA 
receptor. It is sedative, hypnotic, anxiolytic, anti-emetic and 
produces anterograde amnesia (4).

Propofol has gained favour as an intensive care sedative 
due to its rapid onset and offset, and dose dependent level 
of sedation (5); it has a high degree of lipid solubility with a 
half-life of 2–3 minutes. It has been used in the ICU since 
the 1980’s and as such physicians are very comfortable in its 
use (6).

Propofol suppresses cellular oxygen consumption and 
carbon dioxide production without increasing anaerobic 
metabolism and thus preserves cerebral autoregulation. It 
reduces intracranial pressure and at high doses can suppress 
the EEG (5). 

However propofol does cause peripheral vasodilatation 
and has negative inotropic and chronotropic effects which 
can cause a drop in cerebral perfusion pressure. Its high 
calorie load can impair oxidation of fatty acid chains and 
inhibit mitochondrial oxidative phosphorylation—the 
propofol infusion syndrome or PRISS (7). 

PRISS is associated with high doses (>4 mg/kg per hour 
or >67 μg/kg per minute) and long-term (>48 hours) use 
of propofol (8,9). The presenting features of PRIS are 
cardiac dysfunction (88%), severe metabolic acidosis (86%) 
rhabdomyolysis (cardiac and skeletal muscle) (45%), renal 
failure (37%), and hypertriglyceridaemia (15%). Other 
significant features include hepatomegaly, hyperkalemia, 
and lipaemia (10). PRIS carries a high mortality (11). Not 

only is PRISS is more common in trauma patients (12) and 
head injured patients (13,14) but may be more difficult to 
diagnose in patients who may have acidosis, rhabdomyolysis 
and raised CK secondary to their initial injury.

Opioids

There are a number of opioids used in the ICU, each 
affecting the various subsets of opiate receptors μ1, μ2, 
κε and δ to differing degrees (15). The trauma patient 
requires significant amounts of opioid, often infused as 
part of a co-sedation strategy over what may be a lengthy 
ICU stay. It is common to see cardiovascular depression, 
respiratory depression, dysphoria, hallucinations, nausea 
and constipation. Indeed in some cases activation of the δ 
receptor can cause seizures (16). 

When considering which opioid to use, awareness of 
each drug’s pharmacokinetics and pharmacodynamics is 
vital (Table 1). For example, prolonged use of morphine 
can lead to tachyphylaxis, accumulation and unpredictable 
waking; this is exacerbated in renal failure due to the active 
metabolites (17). The more lipid soluble opioids such as 
fentanyl, alfentanil, and sufentanil, are shorter acting but 
can still accumulate over lengthy infusions. 

Remifentanil differs from other opioids in that it is 
rapidly metabolized by plasma esterases and has the shortest 
half-life of 3 minutes; the lack of accumulation confers 
an added advantage in rapid assessment of the patient’s 
neurology on desedating (18-20). In comparison, a modelled 
context-sensitive half-time for a 3-h infusion of alfentanil is 
50–55 min (21).

Benzodiazepines

Benzodiazepines act at GABAA receptors, causing an influx of 
chloride ions that result in central nervous system depression. 

Table 1 Comparison of ICU opioids

Drug MEAC (ng/mL) T1/2 termin (min) Dose (mcg/kg/hr)

Alfentanil 50–100 90 30–60

Fentanyl 1–3 185 1–5

Sufentanil 0.2–0.5 160–210 0.2–1

Remifentanil N/A 10–20 30–60

Morphine 10–30 100–180 50–100

ICU, intensive care unit; MEAC, minimally effective analgesic concentration; T12/termin, the time required for the plasma drug 
concentration to decrease by 50%.

https://pubchem.ncbi.nlm.nih.gov/compound/gamma-aminobutyric acid
https://pubchem.ncbi.nlm.nih.gov/compound/GABA
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The effect on the patient is anxiolysis, anticonvulsant and 
amnesic. Cerebral blood flow is reduced, as is intracranial 
pressure. Critical care units in the United Kingdom 
preferentially use midazolam due to its shorter half-life 
whereas lorazepam is more common in the United States (22).

Benzodiazepines are highly lipid soluble, metabolized 
in the liver and excreted renally. The main disadvantage of 
their use is accumulation, delirium and withdrawal reactions 
(22,23). A recent study found lorazepam was an independent 
risk factor for delirium in ICU patients (OR, 1.2; 95% 
CI, 1.2–1.4), while fentanyl, morphine, and propofol were  
not (24). Like many of the sedative agents used in the ICU, 
benzodiazepines are immunosuppressant (25).

Ketamine

Ketamine is a phencyclidine derivative that acts as a non-
competitive NMDA receptor antagonist. It is highly lipid 
soluble and undergoes rapid breakdown and redistribution 
to peripheral tissues. It is metabolized extensively in the liver 
and produces an active metabolite that can accumulate (26).

Ketamine is a novel agent in that it produces a dissociate 
state and dose dependent anaesthesia, with amnesia, in 
the absence of cardiorespiratory depression (27). It also 
has anti-inflammatory properties (28). Ketamine can be 
beneficial in the lung injured or bronchospastic patient as it 
relaxes bronchial smooth muscle (29). 

It was previously thought that the sympathetic 
stimulation produced by ketamine could cause an increase 

in intracranial pressure and as such should not be given to 
head injured patients. However recent studies suggest this 
may not be the case for mechanically ventilated patients 
(30,31). Careful consideration should be given to using this 
drug in traumatic brain injury, and intracranial pressure 
should be closely monitored.

There is certainly a role for ketamine sedation, both as 
an analgosedating drug (32), and in the difficult to sedate 
patient (33). There are ongoing studies into the exploitation 
of the action of ketamine on the NMDA receptor to treat 
depression and post-traumatic stress disorder- a common 
occurrence in trauma patients (34).

Barbiturates

Modern day sedation practice limits the infusion of barbiturates 
to management of refractory status epilepticus and reduction 
of intracranial hypertension (35). Thiopentone rapidly reduces 
cerebral blood flow and oxygen utilisation and at higher 
doses of greater than 40 mg/L cause burst suppression on the 
electroencephalogram (36); such doses may have a negative 
cardiovascular impact. The zero order pharmacokinetics at 
plasma levels greater than 30 mg/L can lead to saturation of 
enzyme pathways and accumulation. Thiopentone exhibits a 
dose dependent inhibition of neutrophil activity (37) and can 
cause dyskalemia in infusion (38).

Alpha two agonists

The α-2 adrenergic receptor agonists inhibit adenylyl 
cyclase, reducing cyclic adenosine monophosphate and 
causing hyperpolarization of noradrenergic neurons in the 
locus ceruleus (39). The net effect is prevention of calcium 
ions entering the nerve terminal, suppressing release of 
noradrenaline (Figure 1). 

There are two main alpha 2 agonists used in ICU, 
clonidine and dexmedetomidine. Dexmedetomidine is more 
selective for the alpha 2 receptor; 1,620:1 versus 200:1 and 
as such displays greater efficacy and a reduced incidence 
of dose dependent side effects such as bradycardia and 
hypotension (41,42). Further discussion will concentrate on 
dexmedetomidine alone (43).

Dexmedetomidine has a half-life of 6 minutes, is 
hepatically metabolized and does not accumulate (40). 
Within thirty minutes of commencing an infusion the 
patient is seen to be in a state of ‘conscious’ sedation, 
whereby they are calm and co-operative but easily roused; 
no respiratory depression and display relatively well 
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Figure 1 Action of dexmedetomidine at the alpha 2 receptor 
(adaptation from 57, with permission) (38,40).
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preserved psychomotor function (44). Dexmedetomidine 
can be effective in improving tolerance to non-invasive 
ventilation (45). 

I n  t h e  P R O D E X  a n d  M I D E X  s t u d i e s  ( 4 6 ) 
dexmedetomidine in infusion demonstrated a significantly 
reduced time to extubation compared to midazolam, and 
a non-statistically significant reduction in comparison to 
propofol. Median length of stay in ICU was shorter for 
dexmedetomidine against both midazolam and propofol, 
but differences were not statistically significant. Those in 
the dexmedetomidine arm required less morphine and were 
found to have a lower incidence of agitation in comparison 
to those in the propofol and midazolam arms (46,47).

Dexmedetomidine significantly attenuated surgical 
stress and neuroendocrine response (IL-6, cortisol) in 
comparison with morphine and reduced the incidence and 
duration of delirium after cardiac surgery (48). The trauma 
patient suffers a profound stress response, and the ability to 
attenuate the reaction may improve the clinical course.

The main disadvantage to the use of an alpha two 
agonists is the cardiodepressant effects of bradycardia 
and hypotension, which can limit the demographic this 
drug may be used in. It should be avoided in those with 
bradyarrhythmias, in the initial stages of resuscitation and 
is contraindicated in those with a history of malignant 
hyperpyrexia (Table 2) (49).

Monitoring sedation in the trauma patient

Severely injured trauma patients often undergo lengthy 
intensive care stays with multiple interventions. As such it 
is of the utmost importance to regularly asses the need for, 
depth and effectiveness of the sedation strategy. 

Over-sedation can lengthen artificial ventilation time, 

which increase the risk of pneumonia and lung injury, 
the requirement for tracheostomy and delayed weaning. 
There is an increased risk of cardiovascular depression, 
ileus, and delirium. Prolonged immobility will increase the 
risk of thrombosis, critical illness myopathy and lengthen 
rehabilitation. When we consider the immunosupression 
effects of many commonly used sedative agents, it is clear 
oversedation can be highly detrimental to these patients (50).

Under-sedation can increase sympathetic activation, 
increase oxygen utilisation, cause anxiety, pain and 
hypercoagulability. The agitated, under sedated patient may 
cause harm to themselves by dislodging endotracheal tubes, 
access and monitoring lines; they pose a significant nursing 
challenge.

Haemodynamic responses as a measure of sedation are 
unreliable in the critically ill patient, hence the need for 
formal sedation scoring and assessment for delirium (51).

The most commonly used sedation scares are the Riker 
Sedation-Agitation Scale (52) and the Richmond Agitation-
Sedation Scale (53). Comparison of the two has not found 
one to be a superior measure (54).

The Riker score ranges from 1 to 7, with a score of less 
than 4 indicating deeper sedation, 4 being a cooperative 
patient. The Richmond Agitation scale ranges from −5 to +4 
with 0 considered a calm cooperative patient. Sedation scores 
should be monitored regularly; patients who spend more 
time at their target sedation level have a better outcome (55).

When considering a sedation strategy, aim for or 
prescribe a particular score on whichever system the 
unit uses. This improves communication between the 
multidisciplinary teams and also indicates the progress 
of weaning from sedation. In conjunction with sedation 
monitoring, a daily assessment for delirium should be 
made.

Table 2 Comparison of commonly used sedatives

Drug Sedation Analgesia ICP effects Adverse effects

Propofol +++ – Lowers Hypotension, respiratory depression, metabolic acidosis, 
rhabdomyolysis

Opioids + +++ Can elevate Respiratory depression, hypotension, gastric dysmotility, 
nausea, hallucinations

Benzodiazepines +++ +/0 Can elevate if hypercarbia Respiratory depression, hypotension, confusion

Thiopentone ++ ++ Reduces Respiratory depression, hypotension, gastric dysmotility

Alpha 2 agonists ++ ++ May increase epileptiform activity Bradycardia, hypotension

+ or – represents relative and comparative degree of sedation/analgesia.
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Figure 2 The pain, agitation and delirium interplay (adaptation from 57 with permission) (56).

Pain, agitation and delirium in the trauma patient

When considering the trauma patient in the ICU, the 
myriad of influences on their physical and mental condition 
can be overwhelming. Consideration of all factors, and the 
relationship between them, is necessary to improve the 
standard of care and patient outcome (Figure 2).

Pain

The trauma patient can be any age, any race, any gender 
but almost universally will be in pain; this may be from 
their initial injury or medical or surgical interventions to 
treat their trauma. This is in addition to the often painful 
procedures these patients undergo in the ICU—including 
endotracheal intubation, vascular access and the discomfort 
of being immobile.

Adequate analgesia is humane and the right of the 
patient; it obtunds the surgical stress response and 
promotes healing. Early healing allows reduced length of 
stay, early rehabilitation and a lower incidence of chronic 

pain (57-61). More than 60% of patients suffering major 
trauma report at least moderately severe pain at 1-year 
postinjury (61). 

Poorly treated pain increases myocardial oxygen 
demand and can cause cardiac arrhythmias and myocardial 
ischaemia, pain induced hypoventilation causes atelectasis 
and reduces functional residual capacity. Pain increases 
the risk of agitation, delirium and the development 
of post-traumatic stress disorder and has a negative 
immunomodulatory effect (62-64).

Effective pain management will consist of regular 
simple analgesia and an opioid in conjunction with a 
sedative agent that has analgesic properties, such as 
propofol an alpha two agonist. If appropriate, regional 
anaesthetic techniques such as epidural infusions, nerve 
blocks or wound catheters can highly effective at reducing 
overall analgesia requirements.

Assessment of pain in the deeply sedated patient can be 
difficult, there are tools available such as the Behavioural 
Pain Scale (65) and the Critical Care Pain Observation 
Tool (66) allow repeatable, reliable assessment. 

DeliriumPain

Agitation
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Agitation

Agitation is a psychomotor disturbance characterized by 
a marked increase in motor and psychological activity in 
a patient (67), it often occurs in conjunction with pain 
and delirium and is extremely common in intensive care 
patients, up to 71 percent suffer an agitated state at some 
time during their ICU stay (67,68).

Agitation is dangerous for the trauma patient; it causes an 
increased oxygen consumption, may remove or disconnect 
lines, have difficulty synchronizing with the ventilator and 
may even self extubate (69-75). Longer term, there are 
associations between agitation and the development of post-
traumatic stress disorder (76-82).

Agitation in the trauma patient has more contributive 
factors; increased immobility from splints, traction, or 
casts; heightened anxiety due to recent trauma, cognitive 
or memory deficits and an inability to communicate these 
issues if they are sedated and intubated.

The nature of the trauma will have a significant bearing 
on agitation if, for example, there were multiple causalities, 
injuries or death to family or friends of the patient, and of 
course, if, when and how his is communicated to the patient.

Ventilator dyssynchrony may be a significant source of 
agitation. A study by Thille et al. (83) found that 24% of 
patients experienced asynchrony in at least 10% of their 
breaths and that this mismatch of respiratory cycling 
and flow of ventilation resulted in a longer duration of 
mechanical ventilation. 

Patient factors to consider include the output of the 
respiratory centre which requires input from the cerebral 
cortex; this may not be functioning normally in the 
trauma patient; the autonomic pneumotaxic and apneustic 
centres in the brain stem and the respiratory groups in the  
medulla (84). Efferents are sent via the phrenic and 
intercostal nerves which again may not be fully functional 
in the trauma patient.

The degree of sedation a patient is receiving may reduce 
effective ventilator triggering and cause dyssynchrony (72).  
Conversely an under-sedated patient in pain or with 
increased metabolic rate may increase respiratory drive such 
that the ventilator will double trigger (85); or reduce their 
inspiratory effort (86). Post trauma ileus and abdominal 
distension may also cause diaphragmatic splinting and 
adversely affect ventilation and synchronisation. Decreased 
muscular strength—for example in the spinal injury 
patients, may also cause dyssynchrony due to diaphragmatic 
deconditioning, or indeed if the diaphragm is injured. 

Anxiety can also induce synchrony due to tachypnoea.

Sleep deprivation

Sleep deprivation almost invariably occurs in intensive care 
patients (87,88) and causes changes in memory, cognition, 
vascular tone, blood pressure and immunity, increasing 
the physiological stress placed on the patient (89). Analysis 
of electroencephalogram data of intensive care patients 
demonstrates a sleep pattern that is fragmented with 
prolonged latencies, frequent waking, predominance of 
stage 1 and 2 sleep and decreased or absent stage 3, 4 and 
rapid eye movement or REM sleep (90-93). Day/night 
cycling is altered, with half of sleep occurring in the day (94).  
Studies have found that the sleep deprived undergo reduced 
cerebral oxygenation, reduced response to hypoxia and 
hypercapnia (95,96), followed by increased ventilatory 
motor function and ventilator dyssynchrony (97). An 
increase in cytokines and decrease in melatonin secretion as 
seen in the trauma stress response will alter the sleep wake 
cycle (92,93).

Noise and environment

The World Health Organization recommends that the 
average background noise in hospitals should not exceed 
30 A-weighted decibels [dB(A)], and that peaks during 
the night time should be <40 dB(A) (98). Noise studies 
have found that nebulizers are as loud as 80 dB(A), and 
continuous positive airway pressure hoods have sound 
pressure levels of above 100 dB(A) (99). In terms of patient 
care, prolongation of the time taken to fall asleep can be 
seen at maximum noise levels of 45 dB(A) (100,101). Major 
sources of noise identified ventilators, suctioning, alarms, 
telephones, televisions and radios, trolleys and bin noises, 
staff bleeps and talking (102).

Perceived lack of control over ambient noise also acts 
as a stressor (103,104) although there is great variability in 
noise sensitivity amongst individuals.

Ambient light on the ICU does not follow natural circadian 
rhythms, patients are exposed to constant light interruptions 
through the night (105). This can have deleterious effects on 
immune function (106), cognitive function (107) and is linked 
to the development of delirium (108).

Withdrawal

Withdrawal from addictive substances is common in the 
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ICU; the causative agents are commonly alcohol, nicotine 
and illicit drugs. Withdrawal may also be iatrogenic, 
either by withholding previously prescribed medications 
or introducing and then reducing new agents; particularly 
benzodiazepines. Withdrawal greatly increase agitation, and 
may not be readily apparent in the heavily sedated trauma 
patient (109).

Looking at the potential for withdrawal in the trauma 
patient, nearly 50% have a positive blood alcohol 
concentration upon admission (110,111). A study of 
225,081 patients from the National Trauma Database found 
alcohol was present in 40, 714 or 18.1% of cases, drugs in 
58, 353 (25.9%) and a combination of drugs and alcohol in 
51, 702 or 23%. Drug or alcohol use was significantly more 
common in males n=162,227, 72% (112).

Sedation strategies in those known, or suspected to 
be suffering withdrawal should include tapering doses of 
benzodiazepines, consideration of supplementation, for 
example a nicotine patch; and attention to nutrition and 
potential vitamin deficiencies. Alpha two agonists can be 
effective in reducing requisite benzodiazepines and assist in 
managing withdrawal (113).

Delirium

The rapid onset of fluctuating disturbance of consciousness 
and cognition that delineates delirium is common in the 
ICU; up to 80% of patients are thought to develop some 
aspect of delirium during their stay (114). Two recent 
studies found 36% (115) and 38.8 % (116) of ICU trauma 
patients to be delirious. As diagram 2 shows, the many 
multifactorial elements that combine to induce delirium 
are not all amenable to treatment, but may allow us to 
predict which of our patients are more likely to become 
delirious. If one considers the trauma patient they are at 
higher risk of developing delirium due to multiple painful 
injuries necessitating high doses of opioids and sedation, 
increased likelihood of neurological involvement and often 
a protracted stay.

Early recognition and management is paramount; 
delirious patients are three times more likely to die than 
similar non-delirious patients (117-119); they spend more 
time mechanically ventilated and have a greater risk of re-
intubation (120). Those that survive have a greater risk of 
long term cognitive dysfunction and require more long term 
care (102). Risk factors for the development of delirium are 
increasing age, use of sedation, neurological impairment 
and increased severity of illness (121).

Assessment of delirium

There are two commonly used tools to asses delirium in 
intensive care patients, the Confusion Assessment Method 
for the ICU (CAM-ICU) (121) and the Intensive Care 
Delirium Screening Checklist (ICDSC) (122).

CAM-ICU is designed to be used in lightly sedated 
patients—those with a The Richmond Agitation-Sedation 
Scale score of −3 to +4. The aim is to assess the content 
of patient consciousness, to identify fluctuating levels of 
consciousness, the presence of inattention and disorganized 
thinking. This is a snapshot assessment that may be 
repeated, and should be undertaken at least daily. A CAM-
ICU positive patient is delirious.

The ICDSC scores level of consciousness, inattention, 
disorientation, sleep disturbance, hallucinations and 
psychomotor retardation over the period of a nursing shift.

It should be remembered that there are two types of 
delirium; hypoactive and hyperactive, and a patient may 
suffer one, or both-a mixed delirium.

The hypoactive delirious patient suffers inattention, 
disorganized thinking and a decreased level of consciousness 
in the absence of agitation. It is easy to miss a diagnosis of 
hypoactive delirium as the patient is calm, quiet and easily 
overlooked; it is this group that has the delirium related 
greatest mortality (111). 

Measures to reduce the onset of delirium include noise 
reduction, cognitive stimulation and reorientation and 
early mobilisation (122). There is some evidence to suggest 
sedation with dexmedetomidine can reduce the incidence of 
delirium (45,123).

Sedation in the brain injured patient

The aim of the sedation strategy in brain injured patients 
is not only to manage pain, agitation, reduce delirium and 
improve ventilator synchrony but also to reduce cerebral 
metabolic demand, attenuate intracranial pressure and blunt 
central hyperventilation; some patients may also require 
control of refractory seizures. Brain injured patients have 
impaired auto-regulation of cerebral blood flow (124); many 
sedative agents, with the exception of ketamine, compound 
this with a dose dependent decrease in flow (125,126).

The cumulative effect is a predisposition to lowered 
cerebral perfusion pressure and hence secondary neuronal 
injury (127). This secondary injury is associated with a slow 
velocity depolarisation wave across the grey matter (128-130), 
failure of ion homeostasis, efflux of excitatory amino acids 
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and an increase in cell metabolism, requiring increased blood 
flow that may not be available in the injured brain (131,132). 
There is current interest in the use of ketamine to reduce the 
incidence of spreading depolarisations (133-135). 

Anti-epileptic agents are often used in conjunction with 
sedatives, indeed in this situation propofol in combination 
with benzodiazepines can be very effective. Propofol is now 
considered a treatment for status epilepticus (136-139). 

Barbiturates are effective to cause burst suppression 
but are not indicated as a maintenance sedative or as a 
prophylaxis against raise intracranial pressure (140).

Sedation and clinical observation

The trauma patient requires close monitoring of their 
injuries to diagnose any deterioration in their condition; this 
is of particular importance in abdominal trauma or those at 
risk of compartment syndrome. In patients requiring heavy 
sedation such assessment is not possible. In those receiving 
light, multi-modal sedation which includes opioids pain 
assessment can be more challenging. It is important to 
establish a clear baseline of patient pain and physiological 
parameters and maintain a consistent approach regarding 
choice of agents. Reassessment should be frequent and 
in conjunction with other observations including motor 
and sensory function, examination of body systems and if 
there are concerns, early imaging and specialist review. Any 
abrupt alteration in sedation requirements should prompt a 
search for the cause (141).

Similarly, hypotension from a developing injury may be 
erroneously attributed to sedation. Once the trauma patient 
has settled on a sedative regime, it is vital to monitor for 
aberrant physiology and again thoroughly reassess for 
occult bleeding, signs or symptoms of sepsis or anaphylaxis 
to new agents. Arterial blood gases, urine output, laboratory 
bloods, imaging and expert review will aid in determining 
the cause of any deterioration.

Sedation holds and weaning

In the acute phase of trauma, sedation holds may not be 
appropriate; particularly in patients with brain injury and 
raised intracranial pressure.

Sedation holds allow assessment of the underlying 
neurological condition of the patient and are associated 
with reduced time to extubation, length of stay (142) and 
in one study a statistically non-significant reduction in  
mortality (143). In a cohort of ICU patients, the duration of 

delirium was halved with a programme of sedation breaks 
and early mobilisation (144).

Sedation holds also allow assessment of minimal tolerable 
levels of sedation. A study by Shehabi et al. (145) found 
that depth of sedation was independently associated with 
the duration of ventilation, in-hospital mortality, and rates 
of death within 180 days. In terms of longer term effects, 
studies examining psychiatric outcomes such as quality of 
life, depression, anxiety, and post-traumatic stress disorder 
found either an improvement or no change (146-148).

Adjuncts to sedation

A firm grasp of the interplay between the causes of 
pain, agitation and delirium and subsequent sedation 
requirements allows the use of appropriate adjuncts such 
as noise reduction strategies. The nightly use of earplugs 
reduced the incidence of confusion in a study of 69 ICU 
patients, an effective, cost effective and minimally invasive 
solution (149).

Melatonin supplementation is often used to restore a 
sleep-wake balance, as yet there is there is no conclusive 
high grade evidence that melatonin is beneficial in sleep 
deprivation (150-152), although some studies are suggesting 
a benefit (153); a trial is currently recruiting to examine the 
role of melatonin in preventing delirium (154).

Antipsychotics such as haloperidol or the atypical 
antipsychotics—quetiapine, risperidone, may be beneficial 
in reducing the incidence of delirium and aid sedation and 
can often be beneficial in trauma patients who have a higher 
incidence of post-traumatic stress disorder (155-157).

Conclusions

Devising a sedation strategy for the trauma patient can 
be challenging. A full assessment of the patient and their 
comorbidities, the nature of the trauma and assessment of 
potential withdrawal is vital. The mainstay of management 
is adequate analgesia incorporating regular simple analgesia, 
adjuncts such as regional anaesthesia techniques where 
appropriate, and regular, often infusions of, opioid.

A fast acting agent with analgesic and amnesic properties 
allows rapid targeting to the desired sedation level, and in 
many cases propofol or dexmedetomidine can prove the 
preferred agent.

The brain injured patient requires close attention to 
cerebral blood flow and intracranial pressure management 
and it is this group in particular that benefits from the use 
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of rapid acting agents such as remifentanil.
Reducing stimulation and the preventing development of 

delirium using noise reduction strategies, earplugs, regular 
orientation and early mobilisation will reduce overall 
sedation requirements, length of stay and overall mortality.

Many hospitals now employ care bundles to unify the 
approach to sedation, namely the ‘pain, agitation, and 
delirium’ (PAD) guidelines (158) and the spontaneous 
awakening and breathing coordination, attention to the 
choice of sedation, delirium monitoring, and early mobility 
and exercise (ABCDE) bundle (159). This multidisciplinary 
approach enables us to get ever closer to our goal—calm, 
cooperative, comfortable patients who make a smooth 
and swift journey through the ICU to ward level care 
or rehabilitation with minimal long term psychological 
disturbance.
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