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Agitation in critically-ill patients is a common problem in the intensive care unit. Persistent
agitation may aggravate serious physical, psychological and neuroendocrine responses.
Identification of the causes is the paramount importance fo successfully terminate agitation in
these patients. Also the intermittent assessment is significant to facilitate the effective treatment.
Unfortunately the causes of agitation are sometimes difficult to identify. Therefore the symptom

control by opioids, sedatives and even muscle relaxants are still of benefit.
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Table 1. Ramsay scale for assessing sedation level, ®

L - J
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Level Response
1 Patient awake and anxious, agitated, and/or restless
2 Patient awake, cooperative, accepting ventilation, oriented and tranquil
3 Patient awake, responds to command only
4 Patient asleep, brisk response to light glabellar tap or loud auditory stimulus
5 Patient asleep, sluggish response to light glabellar tap or loud auditory stimulus but
does response to painful stimulus
6 Patient asleep, no response to light glabellar tap or loud auditory stimulus
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Table 2. Commonly used sedative agents in ICU and their clinical characteristics.
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Agent Diazepam Midazolam Propofol Haloperidol
Properties
Loading dose 1-5 mg 1-5 mg 75-150 mg 2-10 mg
Infusion dose 1-10 mg/hr 0.02-0.2 mg/kg/hr 100-150 pg/kg/hr -
Onset slow fast fast Slow
Active metabolite + + - -
Emergence slow faster than diazepam  fast Slow
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Table 3. Some pharmacologic properties of nondepolarizing muscle relaxants.

Agent Properties Pancuronium Vecuronium Rocuronium

Atracurium
Infusion Dose 1-2 pg/kg/min 1-2 pg/kg/min 10-20 pgrkg/min 4-12 pg/kg/min
Contextsensitive ~ 120-180 min 45-60 min 20-30 min 40-60 min
half time
Kidney excretion  45-70% 50% 33% 5-10%
Kidney .11 every tespecially the little no change
Failure metabolite metabolite
Bile excretion 10-15% 35-50% <75% Little
Liver failure little or little / variable moderately effect little or

slightly increase no change

Table 4. Equipotent intravenous dosages of commonly used opioids.

Agent Loading dose Duration of Infusion dose* Side effects

(mgl/kg) Action (hr) (pglkalhr)
Meperidine 1.0-15 3 250-350 Prolonged in renal failure
Morphine 0.08-0.12 2.5-3 20-30 Histamine release;biliary colic
Pentazocine 0.5-1.0 2-3 NA Psychologic symptoms
Butorphanol 0.02-0.04 4 5-7 Opioid withdrawal; sedation
Nalbuphine 0.08-0.15 5 12-17 Opioid withdrawal
Methadone 0.08-0.12 12-24 NA Long half-life
Buprenorphine 0.002-0.004 4-6 0.3 Opioid withdrawal
Fentanyl 0515 ugkg <1 0.5-1 Chest wall rigidity (?)

NA, Not applicable
*Minimum hourly infusion dose may be calculated by the formula (Loading dose/2)/Haif-life of drug.

Table 5. Effects of hepatic and / or renal failure on metabolism and excretion of analgesic and

sedative agents.

Pharmacokinetic Active/toxic Hepatic Failure Renal failure
Agent Metabolite
Morphine Yes + ++
Meperidine Yes ++ +++
Fentanyl No + +
Sufentanil Yes ++ 4
Methadone No +++ +
Lidocaine Yes ++ +4+
Bupivacaine No ++ ++
Ketorolac No + ++
Diazepam Yes ++ o+

Midazolam No ++ =
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