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Objectives

 The Patient ICU Experience: 
 Pain

 Anxiety

 Sedation 

 Delirium  

 Pain control 

 Sedation 



The ICU Triad

 Pain 

 Agitation / Unpleasant Awareness 

 Delirium 

Reade, M. C., & Finfer, S. (2014). Sedation and delirium in the intensive care 
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The ICU Experience
 How many people remember their stay in the ICU?

 20 – 40% of people report no recollection of their ICU stay

 How many people experience pain or discomfort while in 
the ICU?
 50 – 80% of patients report pain 

Painful procedures

Turning 

Suctioning 

 30 – 50% of patients have pain at rest 
 25% of patients who report stressful ICU experiences show 

symptoms of PTSD four years out from discharge
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Anesthesia?

 Anesthesia: Greek for “without sensation”: 
state of controlled, temporary loss of sensation or awareness

 Amnesia: loss of memory

 Analgesia: relief of pain

 Paralysis: muscle relaxation 



Pain Control 

• Painful stimulus received by 
peripheral nocireceptor

• Afferent nerves (Aδ and C) 
carry signal to the spinal 
cord

• Afferent nerves synapse 
within the dorsal horn and 
are carried to the brain via 
the spinothalamic tract

• Interpretation of pain 
occurs once pain signal 
reaches the cerebral cortex
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Pain Control 

• Regional Anesthesia
• Spinal Anesthesia 

• Epidural Anesthesia

• Peripheral Nerve Blocks

• Local Anesthetics: dose dependent blockade of Na+ current within nerve fibers
• Mepivacaine  Carbocaine

• Chloroprocaine  Nesacaine

• Lidocaine  Xylocaine 
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Pain Control 

• Regional Anesthesia
• Spinal Anesthesia 

• Epidural Anesthesia

• Peripheral Nerve Blocks

• Local Anesthetics: dose dependent blockade of Na+ current within nerve fibers
• Esters

• Chloroprocaine (0.5-1 hr)

• Procaine (1-1.5 hr)

• Amides

• Lidocaine (1-3 hr) Max: 5 mg/kg; 7 mg/kg with epi

• Mepivacaine (1-3 hr) Max: 5 mg/kg; 7 mg/kg with epi

• Bupivacaine (3-6 hr) Max: 3 mg/kg without epi

• Ropivacaine (3-6 hr) Max: 3 mg/kg without epi



Pain Control - Opioids
 Bind to opioid receptors in the CNS and peripheral tissues

 Receptors: μ1(supraspinal), μ2, δ (spinal), κ (spinal), ε, 
and σ receptors
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Pain Control 
 Opioids

 Bind to opioid receptors in the CNS and peripheral tissues

 Receptors: μ1(suprspinal), μ2, δ (spinal), κ (spinal), ε, 
and σ receptors

 Fentanyl

 Dilaudid

 Morphine 

 Oxycodone

 Hydrocodone

 Codeine 

Alvimopan (Entereg)
oral, peripherally-acting mu-opioid 

receptor antagonist



Acetaminophen 

 MOA incompletely understood

 May selectively inhibit or reduce COX in the brain 

 Does not appear to inhibit COX enzyme activity outside of 
the CNS and therefore is not considered an anti-
inflammatory 

 May modulate the cannabinoid system 



NSAIDs

 Inhibits COX enzyme activity, reducing prostaglandins that 
act directly on nociceptors

 Ibuprofen (Motrin)

 Ketorolac (Toradol)

 Celecoxib (Celebrex): selective COX-2 inhibitor
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Alpha Agonists

• Clonidine
• Alpha-2 agonists may produce analgesia by inhibiting 

norepinephrine release from prejunctional alpha-2 receptors, 
which triggers a sympatholytic effect

• Dexmedetomidine (Precedex)
• Alpha-2 adrenergic receptor agonist

• Guanfacine
• Alpha-2A adrenergic receptor agonist

Phenylephrine (NeoSynephrine)
Alpha-1 Agonist which induces 
contraction of smooth muscle



Other Pain Adjuncts

• Dextromethorphan
• Uncompetitive N-methyl-D-aspartate (NMDA) glutamate receptor 

antagonist

• Ketamine

• NMDA receptor antagonist, prevents central sensitization in dorsal horn 
neurons, preventing pain transmission to the spinal cord 

• Gabapentin (Neurontin) and Pregabalin (Lyrica)
• Inhibits α2δ subunit of voltage dependent calcium channels in the 

posterior horn, reducing hyperexcitability

• Despite their name, gabapentin and pregabalin do NOT bind to 
GABA receptors



Other Pain Adjuncts



Sedation



Sedation



Benzodiazepines
 Examples: midazolam (Versed), lorazepam (Ativan)

 Mechanism: depressant that enhances the effect of the neurotransmitter GABA

 Outcome: 

 Sedation 

Hypnosis

Anxiolysis 

Muscle relaxation

Anticonvulsant

 Advantages: amnestic and sedative effect; treats seizures and withdrawal

 Disadvantages: accumulates delaying ICU awakening; delirium 



Propofol 

 Mechanism: Activates GABA receptors (different subunit than 
benzodiazepines) and cannabinoid receptors

 Outcome: 
Decreased consciousness, sedative
Amnesia 

 Advantages: rapid arousal, reduced ICP 
 Disadvantages: respiratory depression, hypotension, anaphylactic 

reaction, hypertriglyceridemia 
 Propofol Infusion Syndrome: bradycardic heart failure, lactic 

acidosis, rhabdomyolysis, renal failure 



Dexmedetomidine (Precedex)
 Mechanism: alpha-2 receptor agonist
 Outcome: 

 Sedative
 Amnestic
 Mild analgesic properties

 Advantages: no respiratory depression, closer to natural sleep, 
less delirium 

 Disadvantages: decreased heart rate, blood pressure, and 
circulating NE, high risk bradyarrhythmias in patients with 
heart failure or conduction defects

Chandrasekhar, R., Hughes, C. G., Pun, B. T., Orun, O. M., Ely, E. W., & Pandharipande, P. P. (2020). Statistical analysis plan for the 
maximizing the efficacy of sedation and reducing neurological dysfunction and mortality in septic patients with acute respiratory failure 
trial. Critical Care and Resuscitation, 22(1), 63-71.



Antipsychotics 

 Example: Haloperidol (Haldol), Seroquel, Zyprexa

 Mechanism: blocks dopamine receptors in the CNS

 Outcome: 
 Sedative 

 Antipsychotic 

 Advantages: no respiratory depression, no hypotension 

 Disadvantages: extrapyramidal side effects, Neuroleptic 
Malignant Syndrome, ventricular tachycardia (prolonged 
QT) or Torsades



One Final Case



“Did you reverse her?”

“Oh, no. Figured let her wake up slowly.”



Paralytics
 Depolarizing neuromuscular blockade: succinylcholine 

 Non-depolarizing neuromuscular blockade: rocuronium 
 Reversible: 

Neostigmine and glycopyrrolate 

Sugammadex
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Paralytics
 Depolarizing neuromuscular blockade: succinylcholine 

 Non-depolarizing neuromuscular blockade: rocuronium 
 Reversible: 

Neostigmine and glycopyrrolate 

Sugammadex

 If you choose not to reverse the paralytic...

SEDATION 



Train of Four 



Questions? 
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