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➢ Delirium is derived from the Latin word Lira meaning ‘track’ or ‘trail’, and 

therefore, ‘de-lirium’ can be best translated in termsof‘derailment’or‘getting 

off track’.

➢ Acute disorder of attention and awareness with  disturbances in cognition and 

consciousness, but the level of arousal is not severely compromised as in 

coma. Delirium is the manifestation of an acute encephalopathy

➢ Delirium is not solely caused by a pre-existing neurocognitive disorder, but is 

caused by another medical condition.



➢ Aetiology of delirium is very heterogeneous, although 

the presentation is rather homogeneous. 

➢ Delirium affects many patients who have been 

exposed to a variety of both predisposing and 

precipitating risk factors. 

➢ Usually it is impossible to assign one specific cause for 

delirium.



Incidence and duration of delirium
➢ Incidence rate of 29% during an ICU stay.

➢  Half of these cases become apparent within the first 2 

days after admission to the ICU. 

➢   The duration of delirium varies strongly between 

patients with a median duration of 2 to 3 days .



➢Risk factors of delirium Multiple factors increase the risk of delirium. 

➢Pre-existing factors that increase a patient’s vulnerability are termed 

predisposing risk factors. 

➢Factors that trigger the onset of delirium are classified as precipitating 

risk factors.

➢  Both predisposing and precipitating risk factors interact  the more or the 

stronger predisposing factors are present, the fewer or weaker 

precipitating factors are required to develop delirium, and vice versa.





The triggering or precipitating factors can be classified in three domains: 

(i) Acute illness-related factors, such as previous coma; increased severity of 

illness, mostly expressed in the Acute Physiology and Chronic Health Evaluation 

(APACHE) score; multiple trauma; sepsis; need for ventilatory support; pain; and 

systemic hypoperfusion with metabolic acidosis 

(ii)  Medication-related factors: benzodiazepines increase the risk in a dose-

dependent manner; anticholinergic drugs, opioids, and corticosteroids are 

probably associated with the development of delirium.

(iii)Environmental factors, such as increased noise, lack of daylight, and admission 

to a ward (compared with a personal room) increase the risk of delirium.



It is important to note that most 

triggering factors are modifiable 

whilst predisposing risk factors 

are all non modifiable.



Pathophysiology
➢ .Neuroinflammation, an aberrant stress response, imbalance of 

neurotransmitters, and alterations in neural networks have all been 

considered as main underlying hypotheses for the pathophysiology of 

delirium.

➢  Critical illness is usually associated with an inflammatory response, for 

example, trauma, complicated surgery, or sepsis. Peripheral pro-

inflammatory cytokine signals transmitted to the brain can lead to 

neuroinflammation that persist for months. 

➢  The systemic inflammatory response may diminish as a result of sepsis. 

Many other factors play a role in delirium in sepsis, such as reduced 

cerebral perfusion pressure, ischaemia caused by systemic hypotension, 

hypoxemia and microcirculatory alterations (including endothelial 

dysfunction).These factors contribute to the reduction in cerebral blood 

flow that has been observed during delirium.



➢  Several stressors  as surgery, systemic inflammation and pain all  cause 

the brain to activate the limbice hypothalamice and  pituitary  adrenal 

axis with associated increased concentrations of cortisol. In healthy 

individuals, this response is adaptive and has adequate feedback 

regulation. 

➢ Cognitive decline and ageing are associated with impaired feedback 

regulation of the stress response pathway, resulting in sustained high 

cortisol concentrations that contribute to the development of delirium. 

➢ It is further presumed that delirium is associated with reduced activity of 

neurones that communicate with the neurotransmitter acetylcholine.



➢ Acetylcholine plays a central role in attention and 

consciousness particularly affected in delirium as there are 

interactions with other pathways such as the dopaminergic 

system.

➢  Delirium may be associated with the production of a random 

and loose brain network, which means that there is reduced 

concomitant activity of brain



Management 

➢Diagnosis.

➢Prediction.

➢Prevention.

➢Treatment



Diagnosis 
➢ 60 to 70% of cases are missed by ICU nurses and 

physicians.

➢ Detection of delirium, of which the Confusion 

Assessment Method for the ICU (CAMICU) and the 

Intensive Care Delirium Screening Checklist (ICDSC) are 

the most commonly used .Whilst the CAM-ICU is a brief 

assessment based on formal testing, the ICDSC is based 

on observations during a nursing shift.

➢  Guidelines recommend the use of one of these 

instruments, and their sensitivity in research settings is 

adequate (80% for the CAM-ICU and 74%for the ICDSC).





Prediction

➢ The Early Prediction of Delirium ICU(E-PRE-DELIRIC) tool predicts delirium in 

68%ofcases. Consists of nine predictive factors:

▪ Age

▪ History of cognitive impairment.

▪ Historyof alcohol abuse. 

▪ ICU admission category.

▪  Urgent admission.

▪  Mean arterial BP.

▪ Corticosteroids. 

▪ Respiratory failure.

▪ Serum urea.



➢ The second model PRE-DELIRIC  predicts delirium 24h after admission to the ICU,and 

consists of 10 predictors:

➢ Age.

➢ APACHE II score.

➢  Coma

➢  ICU admission category.

➢ Infection.

➢ Presence of metabolic acidosis.

➢ Use of morphine.

➢ Use  of a sedative drug.

➢ Urea concentration.

➢ Urgent admission. 

➢ PREDELIRICmodel is a better predictor, clinicians found theE-PRE-DELIRICmore feasible



Non-pharmacological prevention and treatment 

➢ Earlymobilisation.

➢  Use of earplugs

➢  Reductions of night-time light and noise.

➢ Increased exposure to daylight,

➢  Reorientation programme with cognitive training





Psychosis

➢  The preferred agent for treatment of psychosis in delirium is 

haloperidol because of its rapid effects and the possibility of i.v. 

administration (0.5 to 5 mg repeated three times, depending on age).

 Agitation 

➢  The first step in the management of agitated patients is to evaluate 

and treat underlying causes, such as pain, itching, constipation, or 

bladder retention. 

➢      Reassurance and implementation of non-pharmacological measures, 

such as relaxing music.

➢      

➢  Dexmedetomidine and clonidine may be superior to haloperidol



Anxiety 
➢  alpha 2agonists, such as dexmedetomidine and 

clonidine, have anxiolytic properties as well. 

➢   Disturbed sleep Benzodiazepines are often prescribed 

to promote sleep but if started early benzodiazepines 

may induce delirium, and although they may promote 

light sleep, they suppress deep sleep and rapid-eye-

movement sleep, and, therefore, recovery.

➢  Patients receiving antipsychotic treatment may be 

switched to quetiapine (25 to 50 mg at night



Hyperadrenergic state 

➢  A hyperadrenergic state presents with hypertension, tachycardia, 

spontaneous hyperventilation, and sweating, and is particularly .

➢  Common in patients with substance withdrawal, such as withdrawal of 

alcohol.

➢  Benzodiazepines are often prescribed in alcohol withdrawal is limited and 

based on older literature. 

➢ As benzodiazepines also increase the risk of ICU delirium, it is currently 

unclear whether benzodiazepines are superior to other approaches in patients 

with a hyperadrenergic state, such as a2-agonists and anticonvulsant drugs.



Dexmedetomidine and 

challenges  in the

Intensive Care Unit



KEY POINTS
➢  Dexmedetomidine is a highly selective alpha-2 adrenoceptor agonist.

➢  It is a safe sedative agent that has useful analgesic and anxiolytic effects.

➢  It has a particular role in facilitating weaning from the ventilator and 
extubation, especially when standard sedation strategies have proven 
ineffective.

➢  Clinical trials have demonstrated that the benefits of dexmedetomidine 
compared with other more traditional agents for critical care sedation 
include reductions in time to extubation, duration of mechanical 
ventilation, and length of critical care stay.

➢  Bradycardia is the main recognised side effect, and there are few absolute 
contraindications



PHARMACOLOGY

➢ Dexmedetomidine is an imidazole-derivative drug

➢ Dexmedetomidine is a highly selective alpha-2 receptor agonist

➢ Produces spinal and supraspinal analgesia via reduced nociceptive transmission  
according to the gate theory

➢ Its major sympatholytic and sedative actions are mediated  via reduced 
transmission in the locus coeruleus ( major noradrenergic centre of the central 
nervous system).

➢ It causes anxiolysis and sedation  without  the respiratory depression
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➢ Valuable opioid-sparing effect

➢  Dose-dependent reduction in mean arterial pressure and heart rate.

➢ Reduction in cerebral blood flow and a clinically insignificant increase in 
PaCO2 

➢Nausea has been suggested to be between 1% and 10%.

➢Dexmedetomidine has not been shown to impair adrenal steroid 
synthesis.



Dosing and Administration
➢Dexmedetomidine is administered intravenously. at an infusion rate of 0.7 

mcg/kg/h  using actual body weight. 

➢ It should then be titrated gradually to the desired level of sedation within the 
range of 0.2 to 1.4 lg/kg/h.

➢ UK licensing information does not recommend the use of a loading bolus.
➢  Steady state is achieved in 1 hour.

➢ Dexmedetomidine permit it to be continued at a lower dose during and 
immediately after extubation. 











Pharmacokinetics

➢Dexmedetomidine exhibits a 2-compartment model, with a distribution 
half-life of 6 minutes. 

➢ It exhibits linear pharmacokinetic  within the recommended range not to 
accumulate in treatments lasting up to 14 days

➢  94% protein bound, binding primarily to serum albumin, with a constant 
degree of binding over a wide range of serum albumin levels. 

➢Volume of distribution at steady state is estimated at between 1.1 and 2.1 
l/kg.



➢Dexmedetomidine is extensively hepatically metabolised, including via the CYP450 
system.

➢  All metabolites have negligible pharmacological activity.

➢  95 % of an administered dose is renally excreted, with the remainder excreted via 
the gut.

➢There is no requirement for dose adjustment in severe renal failure

➢Hepatic dysfunction  exposed to increased free drug fractions, leading to 
prolonged elimination half-life, from approximately 1.9 to 2.5 hours in  the 

healthy subject to up to 7.4 hours in those with severe hepatic 

impairment  reduce maintenance doses in hepatic impairment patients



Monitoring Requirements

➢Patients receiving a dexmedetomidine infusion require continuous 
electrocardiogram, respiration and blood pressure

➢ If noninvasive blood pressure monitoring is used, the minimum cycle time 
should be 5 minutes.

➢  Two-hourly sedation scores should be performed to aid titration, and the 
Confusion Assessment Method for the Intensive Care Unit (ICU)

➢ Delirium scoring should be performed at least every 12 hours

➢There is no requirement to measure serum drug levels





➢ Dexmedetomidine is commonly utilized to achieve light

sedation in critically ill patients in the ICU and is currently

recommended in the SCCM 2018 and PADIS guidelines. 

➢ While further studies are needed, DEX is a versatile 

medication which may provide benefit in other 

indications including delirium, sleep, and alcohol 

withdrawal. 

➢ Poor quality of evidence of DEX use in 

immunomodulation and sepsis, no conclusions for its 

use can be drawn.



Sedation
➢In the Society of Critical Care Medicine’s (SCCM) 2013 and Pain 

Agitation/Sedation Delirium Immobility and Sleep Disruption (PADIS) 

Guidelines  use of light sedation in lieu of deep sedation was recommended to 

decrease time to extubation and reduce ICU length of stay (LOS)

➢No standard definition of light sedation exists.

➢Majority of studies utilize Richmond Agitation and Sedation Score 

(RASS) (−2 to +1)



Dexmedetomidine (DEX) an intravenous 

sedative commonly used in the ICU due

to its ability to achieve light sedation without 

respiratory depression or concern for over 

sedation



➢DEX remains a common sedative of choice, either alone or in 

combination with other sedatives and analgesics.

➢ It should be recognized that DEX should not be used for patients 

requiring deep sedation (RASS: −3 to −5), such as patients receiving 

continuous infusion neuromuscular blockade With increasing focus on 

patient-centered outcomes. 

➢Studies are needed to evaluate DEX for sedation and its effects on long-

term outcomes including quality of life, specifically physical impairment, 

cognitive impairment, and mental health





➢Pandharipande et al DEX resulted in more days alive without delirium or coma 
and more time at the targeted level of sedation compared with lorazepam.

➢  Riker et al performed an international RCT comparing DEX and midazolam and 
found no significant difference between percentage time within target RASS but  
DEX treated patients spent less time on the ventilator and experienced less 
delirium. 

➢Two multicenter RCTs conducted by Jakob et al found DEX to be non inferior to 
midazolam and propofol in maintaining target sedation level with  reduced time to 
extubation and was associated with improved patient communication with 
nursing staff as well as decreased delirium.



SLEEP
➢ Normal sleep follows 4 different stages identified by conventional 

somnography that are associated with distinct physiological and neurochemical 

changes.

➢  N1 and N2 are considered lighter sleep stages while N3/N4 and rapid eye 

movement (REM) are considered restorative sleep

➢ Sleep disruption in critically ill patients has been shown to impact outcomes 

related to cardiorespiratory decompensation, metabolic derangements, 

neurocognitive effects  and immunological consequences that can lead to 

impaired morbidity.



➢ Patients within the ICU experience a significant amount of sleep 

fragmentation leading to a reduction in deep N3/N4

➢  REM sleep stages despite having relatively normal totalsleep times.

➢  Although sedation has previously been advocated to promote sleep 

and reverse consequences of sleep deprivation.

➢  Recent literature has evaluated the effects of sedative agents on sleep 

quality in critically ill patients γ-aminobutyric acid receptor (GABA) 

agonists and opioids have been associated with alterations in sleep 

architecture and a reduction in perceived sleep quality so  guidelines 

recommending against their use for the improvement of sleep in 

critically ill adults.



➢ DEX has been explored as a potential pharmacologic intervention for 

sleep disruption in the ICU due to its unique mechanism of action .

➢ Dexmedetomidine  exert hypnotic action through activation of central 

presynaptic and postsynaptic alpha-2 receptors within the locus 

coeruleus to hyperpolarize neurons and reduce NE release, inducing a 

state of unconsciousness similar to natural sleep





Delirium
➢ Delirium is an acute onset of deficit in attention and cognition 

which has been associated with increased hospital stay, long-

term cognitive impairment, and a 3-fold increase in 6-month 

mortality.

➢ Delirium is highly prevalent in the ICU, affecting 30% to 50% 

of patients.





➢ Given that DEX’s unique mechanism of action is associated with decreased delirium and 

improved sleep architecture, it is an attractive option in patients experiencing delirium. 

➢ Based on low-quality evidence, current PADIS guidelines recommend against DEX for the 

prevention of delirium. 

➢ Guidelines suggest utilizing DEX for delirium in mechanically ventilated adults where 

agitation is precluding weaning or extubation.



Alcohol Withdrawal

➢ Alcohol is CNS depressant, exhibits its effects through increased activity of the 

inhibitory neurotransmitter GABA and concurrent inhibition of the excitatory 

neurotransmitter  glutamate. 

➢ To maintain equilibrium in the setting of prolonged alcohol use, compensatory 

functional changes occur by down regulation of inhibitory GABA receptors and 

increased expression of excitatory N-methyl-D-aspartate (NMDA) receptors the 

binding site of glutamate.

➢  With abrupt alcohol cessation, neuronal hyperactivity occurs due to overactivation of 

the upregulated NMDA receptors and decrease in GABA receptors.



➢ Symptoms of alcohol withdrawal may range from tremors ,insomnia, 

tachycardia, more severe complications including delirium tremens, tonic-clonic 

seizures, and extreme agitation and delirium.

➢ Benzodiazepines are commonly used to manage alcohol withdrawal due to their 

mechanism at the GABA receptor.

➢ Benzodiazepine monotherapy may not be sufficient to control alcohol

  withdrawal symptoms, leading to frequent and increasing doses that may cause 

excessive sedation, delirium, respiratory depression, and increased hospital LOS 

due to its inhibition of NE and central sympathetic output.



➢ DEX has been utilized for alcohol withdrawal to assist with 

symptomatic management through reduction in autonomic 

hyperactivity, leading to improvement in anxiety, agitation, tremor, 

hypertension, and tachycardia.

➢ Given DEX’s lack of GABA activity, it is important to note that it 

should not be used alone to prevent or treat withdrawal-related 

seizures or delirium.







IMMUNOMODULATION
➢ DEX-induced immunomodulation have been proposed and demonstrated in the 

literature. 

➢ Alpha-2 adrenoreceptors are located on T-lymphocytes, and upon activation by 

agonists such as DEX, T-cell proliferation, T-cell function, and inflammatory 

cytokine release are suppressed.

➢ Alpha-2 adrenoreceptors are also found on natural killer cells and receptor 

activation results in an enhanced immune response with increased cytotoxic 

activity



➢ Alpha-2 adrenoreceptor activation leads to an alteration in T-

helper 1 and T-helper 2 cell balance. This shift favors T-helper 2 

cells inhibits the cellular response, and ultimately leads to an anti-

inflammatory state.

➢ Epidermal growth factor (EGF) receptors in astrocytes are also 

activated by DEX, and this results in protective effects during 

neuroinflammation.



➢ In addition, DEX inhibits key phosphorylation steps in the Janus 

kinase(JAK) and signal transducer and activator of transcription (STAT) 

pathway.This pathway ultimately leads to translocation of transcription 

factors and gene transcription for proinflammatory mediators; therefore, 

inhibition of the JAK/STAT pathway may decrease inflammation.

➢Dexmedetomidine also exerts beneficial effects on mitochondria, 

reducing reactive oxygen species (ROS) and associated stress-induced 

cell apoptosis.



➢  DEX activates the Nrf2/HO-1 pathway resulting in a wide array of 

immunomodulatory effects including decreased inflammation, oxidative stress, 

and cell apoptosis which provide organ protection in stressed states.

➢  Several studies have investigated the use of DEX perioperatively for cardiac 

surgery or in broad critically ill populations and suggested potential for 

immunomodulation; however, few reported inflammatory marker measurements



➢ The studies in cardiac surgery demonstrated a decrease in 

mortality at various time points including operative, in-hospital, 

30 days, 1 year, and even up to 5 years.

➢  While no inflammatory marker levels were obtained, the 

authors of these studies suggest the effects of DEX on 

cardiomyocyte mitochondria and associated decrease in ROS 

induced cell apoptosis may provide cardioprotective effects





SEPSIS
➢ There is growing interest in the effects of DEX and its potential benefits 

within the context of sepsis and septic shock. 

➢  DEX is associated with several mechanisms for immunomodulation. These 

effects may be especially pertinent in sepsis as immune system dysfunction is 

known to play a significant role in the syndrome’s progression.

➢  In particular, DEX preserves vagal tone and activity leading to inhibited 

cytokine synthesis and protection against diseases mediated by inflammatory 

cytokine release.



➢ This phenomenon termed the cholinergic antiinflammatory 

response has been demonstrated in several experimental models 

of sepsis.

➢ DEX may also provide hemodynamic benefits in sepsis and 

septic shock where hypotension causes alpha 2 upregulation of 

peripheral alpha-2 adrenergic receptors. This receptor 

upregulation leads to increased sensitivity to catecholamines and 

improvements in hemodynamics in experimental sepsis models.



➢DEX infusion increases venous tone and return, ultimately 

improving microcirculatory function and hemodynamics.

➢ These alterations in hemodynamics in addition to 

immunomodulation present unique mechanisms for potential benefit 

of DEX in sepsis and septic shock.

➢Several studies have investigated the impact of DEX in patients with 

sepsis or septic shock .







➢ High-quality, prospective studies of DEX in patients with sepsis and septic 

shock are needed to evaluate the immunomodulatory effects in this setting.

➢  Furthermore, studies involving the measurement of inflammatory and immune 

system markers as well as the potential for enhanced vascular responsiveness 

with DEX may be lucrative areas for further research. 



➢ Dexmedetomidine is commonly utilized to achieve light sedation in critically ill 

patients in the ICU and is currently recommended in the SCCM 2018 PADIS 

guidelines. 

➢ DEX is a versatile medication which may provide benefit in other indications 

including delirium, sleep, and alcohol withdrawal.

➢  Due to the poor quality of evidence of DEX use in immunomodulation and 

sepsis, no conclusions for its use can be drawn.



➢DEX was efficacious in facilitating medical imaging and mixed 
with efficacy for procedural sedation and sedation of non 
intubated medical and psychiatric patients. 

➢DEX is associated with bradycardia and hypotension, which 
are generally transient and infrequently require medical 
intervention



➢The agents most commonly used to treat intubated patients include 
sedatives acting on the gamma aminobutyric acid (GABA) receptor, 
such as benzodiazepines and propofol, as well as the opioid analgesic 
fentanyl

➢Benzodiazepines are highly deliriogenic  and may prolong duration of 
mechanical ventilation and length of stay.

➢Propofol can be associated with significant hypotension and with a 
life-threatening infusion syndrome when used at high doses for very 
prolonged periods



➢ Midazolam and fentanyl display context-sensitive durations of action 
that can produce prolonged and unpredictable deep sedation and 
coma.



DEX offers several potential advantages over classic GABAergic agents

➢  Low risk of respiratory depression which  permits the
use of DEX in patients who are not intubated, undergoing painful procedures, patients 
being treated with (NIPPV) and patients with psychiatric or toxicologic conditions 
requiring continuous sedation but not intubated and mechanical ventilated

➢     Improved sleep quality.

➢        Analgesia.

➢  Induction of a state of “cooperative sedation” in which patients can communicate
    with clinicians.



Randomized controlled trials (RCTs) of mechanically ventilated
intensive care unit (ICU) patients have demonstrated that
➢  DEX reduces
•  Time to extubation.
•       Prevalence of delirium.
•       Duration of mechanical ventilation18 compared to benzodiazepines.

 
➢ DEX improves the ability of ventilated patients to communicate pain to
nursing staff compared with midazolam or propofol.

➢ ICU-based studies also suggest that DEX reduces the risk of delirium and need
for intubation in patients undergoing NIPPV.
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