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ABSTRACT 

 

Sedative agents are commonly prescribed for critically ill patients admitted to the intensive care unit (ICU). The 

literature has reported many indications for using sedation for critically ill patients. These include reducing and 

managing high intracranial pressure, resolution of ventilator dyssynchrony, and decreasing agitation or anxiety. 

Different medications were reported in the literature as good sedatives for critically ill patients. Although very 

efficacious (benzodiazepines, propofol, and dexmedetomidine), many adverse events (as bradycardia, respiratory and 

myocardial depression, and hypotension) were reported as potential complications. The present literature review has 

discussed the potential differences and patients’ outcomes after sedation with long-term modalities in the ICU. 

Overall, clinicians must critically consider balancing the harms and benefits of using sedatives for critically ill 

patients because of the potential complications encountered during these procedures. In addition, different sedatives 

were reported in the literature with variable efficacies and adverse events. For example, using dexmedetomidine and 

propofol has been more advantageous than using benzodiazepines, and some studies also favor dexmedetomidine. 

However, it should be noted that adverse events are still reported with all of these modalities. Therefore, the 

administration of long-term sedatives should follow a strict protocol to enhance patients’ outcomes. 
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INTRODUCTION 

Sedative agents are commonly prescribed for critically ill 

patients admitted to the ICU. The literature has reported 

many indications for using sedation for critically ill 

patients. These include reducing and managing high 

intracranial pressure, resolution of ventilator 

dyssynchrony, and decreasing agitation or anxiety. 

Although many approaches were reported to optimize the 

process of sedation of the critically ill based on scoring 

systems and protocols, evidence shows that it is still a 

challenge and needs further optimization.1-4 Besides, 

although different analgesics were reported and validated 

in the literature, few were adequately investigated and 

studied in the ICU settings by randomized controlled 

trials (RCTs).5,6 

Different medications were reported in the literature as 

good sedatives for critically ill patients. Although very 

efficacious (benzodiazepines, propofol, and 

dexmedetomidine), many adverse events (as bradycardia, 

respiratory and myocardial depression, and hypotension) 

were reported as potential complications. Studies indicate 

that their favorable outcomes and significance are 

remarkable variables between these sedatives.6-8 

Accordingly, in the present study, we will discuss the 

potential differences between long-term sedatives used 

for critically ill patients. 

THE COMMON SEDATIVES 

Propofol 

The current section will discuss the characteristics and 

adverse events of the most common sedative agents based 

on evidence from relevant studies. The first medication to 

be discussed would be propofol, validated in the literature 

and commonly used for critically ill patients. The main 

characteristics of the drug include the short duration and 

rapid onset of action. Moreover, it has been shown to 

have a short distribution half-life with a large volume of 

distribution. Moreover, it has been suggested that using 

the modality is favorable for patients with hepatic and 

renal dysfunction. Studies also indicate that emergence 

with propofol is more associated with metabolic 

clearance.9 However, it should be noted that some 

adverse effects are usually encountered when propofol is 

used. Hypertriglyceridemia, respiratory depression, 

myocardial depression, and vasodilatation-induced 

hypotension are the common one. The 

hypertriglyceridemic effect is usually observed with the 

propofol infusion syndrome (PRIS), which usually results 

secondary to altered hepatic metabolism of lipids or the 

intralipid carrier.10 Evidence indicates that PRIS is 

usually associated with severe rhabdomyolysis and lactic 

acidosis and can be predicted by some factors.10,11 These 

include prolonged infusion, critical illness, pediatric 

sedation, and increased dosage regimens. Accordingly, 

adequate care should be considered when dealing with 

these patients because of the highly reported mortality 

rate and the absence of adequate and specific treatment 

modalities. In this context, evidence shows that careful 

monitoring of the different vitals and associated variables 

of the high-risk patients is suggested to intervene against 

developing this syndrome and enhance their outcomes 

and prognosis.12 

Benzodiazepines 

These medications have been used for a long period for 

sedation in the ICU settings. Different medications in this 

classification of sedatives have been described, including 

diazepam, lorazepam, and midazolam. The literature 

discussed their validity, with favorable outcomes among 

the different studies.13 However, it has been reported that 

lorazepam can be associated with renal dysfunction and 

metabolic acidosis. Moreover, although many 

investigations have reported that these medications are 

widely used for sedation, other studies reported that many 

adverse events and complications could be associated 

with their use and administration within the ICU settings. 

These include increased time and length of ICU stay, 

mechanical ventilation, and increased incidence of brain 

dysfunction.14-16 Accordingly, more recent evidence 

indicates that using benzodiazepines for sedation in the 

ICU decreases based on these events. On the other hand, 

dexmedetomidine and propofol are more widely used in 

these settings as first-line agents.17,18 However, it should 

be noted that benzodiazepine medications are still the 

standard therapeutic modalities for managing patients 

with seizures and delirium. 

Dexmedetomidine 

This drug is an alpha-2 receptor agonist with favorable 

analgesia and sedation with no significant effects 

regarding respiratory depression. However, it should be 

noted that there is evidence indicating that the 

administration of this drug is usually associated with 

bradycardia and hypotension.19 Besides, bolus dosing of 

dexmedetomidine might be associated with stimulating 

post-junctional alpha-2 receptors located on the venous 

and arterial smooth muscles, cumulatively leading to the 

development of hypertension. Accordingly, it has been 

suggested that bolus dosing is not generally 

recommended for sedating critically ill patients. Another 

advantage of the drug is that there is no need to adjust the 

dose for renal patients. However, it has been shown that 

sedation with low doses is recommended for liver 

disorders because the liver usually metabolizes it.20 

Other sedatives 

Evidence shows that other pharmacological agents can be 

used in association with the sedative mentioned above 

modalities to improve their efficacy and reduce adverse 

events. For instance, ketamine has been described in these 

settings with favorable outcomes. It has been shown that 

it can be used in patients with severe degrees of burns to 

induce analgesia or potentiate the action of other 
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analgesics, including opioids.21,22 However, its 

administration has been limited by the development of 

different adverse events. These include sympathetic 

stimulation, delirium, increased intracranial pressure, and 

induction of myocardial ischemia. However, more recent 

evidence suggests that it should be used in sedating 

patients with traumatic brain injuries because of its 

potential neuroprotective actions.23,24 Clonidine was also 

reported in the literature as a potential medication that can 

provide analgesia and sedation. It is commonly used for 

managing patients with withdrawal syndromes.25,26 It was 

also reported that facilitated extubation and reduced doses 

of opioids were also significant when clonidine was 

administered in patients admitted to the ICU.27 However, 

it should be noted that rebound hypertension was reported 

following using clonidine. Therefore, it has been 

suggested that quick and gradual discontinuation should 

be performed after administration.28 Using volatile 

anesthetics was also described in the literature. However, 

many disadvantages limit their use and administration for 

critically ill patients.29 On the other hand, recent evidence 

demonstrates that novel approaches were applied to 

overcome these potential limitations. Although using 

neuromuscular blockade has been described in this 

context, studies show that they are no longer considered 

for the critically ill because of complications. However, 

an RCT reported favorable outcomes among critically ill 

patients after being sedated with pharmacological 

paralysis.30 These findings still need further validation by 

future studies.31 

Differences in outcomes 

Many relevant RCTs were published in the current 

literature to investigate the safety and efficacy of various 

sedation agents widely used in intensive care settings. 

However, it should be noted that cumulative evidence 

from most of the included studies indicates that neither of 

the currently applied sedation agents significantly 

reduced the risk of mortality among critically ill 

patients.5,32-35 In addition, it has been shown that the time 

to perform tracheal extubation was significantly shorter 

with using propofol than using midazolam. However, 

evidence from these studies also demonstrated that 

midazolam has a higher risk of developing hypotension 

and hypertriglyceridemia. In another context, although a 

reduced risk of sedation-related delirium was 

significantly associated with dexmedetomidine, it has 

been shown that the drug is significantly associated with 

increasing the risk of hypotension and bradycardia. 

Currently, there is no sufficient evidence suggesting that 

using a single sedation agent can significantly reduce the 

risk of mortality and neurological complications. 

However, among patients with severe head injuries, it has 

been suggested that a transient decrease in cerebral 

perfusion pressure and increase in intracranial pressure is 

associated with using high bolus doses of opioids.36,37 

The rates of adverse events were different among the 

currently reported sedative agents for the critically ill and 

are considered a key assessment for measuring the safety 

of these modalities. For instance, it has been shown that 

delirium has been significantly associated with using 

sedatives in ICUs.38 In addition, it has been shown that a 

low risk of developing delirium has been associated with 

using dexmedetomidine. On the other hand, a 

significantly high risk was associated with 

benzodiazepines (including lorazepam). Many burdens 

have subsequently been associated with the development 

of delirium in return. These include an increased risk of 

cognitive impairment, high costs, prolonged 

hospitalization, mechanical ventilation duration, and 

increased mortality risk.6 Accordingly, it has been 

suggested that future research focus on approaches to 

limit sedation to reduce the frequency of these events. In 

addition, sleep disturbances have been reported as 

common manifestations when admitted to the ICU. This 

has been associated with different factors. For example, 

mechanical ventilation has been reported to increase the 

risk of developing sleep disturbances during ICU 

admission.39 Although it has been suggested that sedative 

agents are usually administered to encounter these events, 

evidence shows that they do not yield in everyday sleep 

habits. Accordingly, previous studies reported that such 

actions are significantly associated with increased 

mortality, reduced muscle functions, and altered immune 

functions.6 

Increased risk of developing ICU-related infections has 

been reported using sedation for critically ill 

patients.15,40,41 However, it should be noted that sepsis is 

one of the commonest causes for ICU admission and 

owes a huge mortality rate among admitted patients.42 In 

this context, a previous animal investigation reported that 

using sedative agents was significantly associated with 

influencing both adaptive and innate immunity.43 

However, there is not enough data that would enable us to 

compare the different sedation agents used for critically 

ill patients regarding the impact of patient immunity. 

Evidence shows that more favorable immunological 

effects are significantly associated with dexmedetomidine 

in the ICU.33,41,43 Another adverse event that should be 

considered when comparing the safety of sedative agents 

is the accumulation of the drug and the duration taken to 

be aware and awake. It has been shown that the higher the 

accumulation rate in critically ill patients is usually 

associated with longer durations of infusion. Accordingly, 

using short-term sedation might be associated with more 

favorable events. However, there is insufficient data to 

compare the different sedative agents used with critically 

ill patients.6,7 

Previous RCTs compared the efficacy and safety of 

benzodiazepines and propofol in achieving sedation and 

analgesia for critically ill patients. The authors reported 

reduced time spent on mechanical ventilation, decreased 

costs per patient, and increased duration at target arousal 

level were more significantly associated with 

propofol.16,44,45 This has been furtherly indicated in a 

previous meta-analysis, which showed that reduced 
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duration of ICU stay was more significant with using 

short-time propofol than long-acting benzodiazepines. On 

the other hand, there was no significant difference when 

short-acting benzodiazepines were used.46 Other RCTs 

also found that dexmedetomidine had more significantly 

favorable results than benzodiazepines in terms of 

duration on mechanical ventilation and the incidence of 

hypertension and tachycardia.15,47 Worth mentioning, one 

RCT demonstrated that enhanced survival of critically ill 

patients was more significant with using 

dexmedetomidine than benzodiazepines.48 Comparing 

dexmedetomidine with propofol was also more 

significantly associated with less supplemental analgesia 

and reduced need for the administration of epinephrine 

and beta-blockers.33,49 In the same context, another RCT 

also compared the efficacy of propofol, 

dexmedetomidine, and midazolam among patients 

requiring mechanical ventilation for 24 hours. The 

authors reported that patients with dexmedetomidine 

spent less time on mechanical ventilation than patients in 

the midazolam group. Moreover, the extubation time was 

significantly shorter among patients in the 

dexmedetomidine than patients in the other two groups. 

However, it has been shown that there were no significant 

differences between the three groups regarding mortality 

and length of hospital and ICU stay.50 

CONCLUSION 

Overall, clinicians must critically consider balancing the 

harms and benefits of using sedatives for critically ill 

patients because of the potential complications 

encountered during these procedures. In addition, 

different sedatives were reported in the literature with 

variable efficacies and adverse events. For example, using 

dexmedetomidine and propofol has been more 

advantageous than using benzodiazepines, and some 

studies also favor dexmedetomidine. However, it should 

be noted that adverse events are still reported with all of 

these modalities. Therefore, the administration of long-

term sedatives should follow a strict protocol to enhance 

patients’ outcomes. 
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