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Lipid emulsion treatment of systemic toxicity
induced by local anesthetics or other drugs

1II-Woo Shin, MD - Ju-Tae Sohn, MD

Department of Anesthesiology and Pain Medicine, Gyeongsang National University Hospital, Gyeongsang National University School of
Medicine, Jinju, Korea

Although intravenous lipid emulsion (LE) is used mainly for parenteral nutrition, recently it has been used to treat
patients with cardiopulmonary resuscitation (CPR)-resistant cardiovascular collapse induced by a toxic dose of local
anesthetics or other drugs. Intravenous LE resolves symptoms of local anesthetic systemic toxicity, including convulsion,
myoclonus, loss of consciousness, cardiac arrest, supraventricular tachycardia, and ventricular fibrillation. The main
underlying mechanisms suggested to be responsible for LE-induced reversal of cardiac arrest due to drug toxicity are
the lipid sink effect and the metabolic effect. The lipid sink theory posits that LE extracts a lipid-soluble toxic drug from
the tissue. When a patient with cardiovascular collapse induced by a local anesthetic or another lipid-soluble drug is
unresponsive to supportive treatments, including CPR and vasopressor therapy, LE administration can be considered. The
suggested dosing regimen is as follows: 1) an initial intravenous bolus administration of 20% LE (1.5 mlL/kg) is followed
by a continuous infusion of 20% LE (0.25 ml/kg/min); and 2) when hemodynamic functions are unstable after the initial
LE infusion, an intravenous administration of 20% LE (1.5 mL/kg) is repeated and followed by an increased continuous
infusion of 20% LE (0.5 ml/kg/min). Further research is warranted regarding other possible mechanisms of LE's effect,
the timing of LE administration, and the effect of various fatty acids on the LE-mediated reversal of cardiac arrest. This
article reviews case reports and experimental evidence concerning the LE-mediated reversal of intractable cardiac arrest
induced by drug toxicity, the underlying mechanism, and the dosing regimen.
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Table 1. Recommendations for treatment of LAST

If signs and symptoms of LAST occur, prompt and effective airway management is crucial to preventing
If seizures occur, they should be rapidly halted with benzodiazepines. If benzodiazepines are not readily

hypoxia and acidosis, which are known to potentiate LAST (I; B)
available, small doses of propofol or thiopental are acceptable. Future data may support the early use

of lipid emulsion for treating seizures (I; B).

Although propofol can stop seizures, large doses further depress cardiac function; propofol should be
avoided when there are signs of CV compromise (IlI; B). If seizures persist despite benzodiazepines,
small doses of succinylcholine or similar neuromuscular blocker should be considered to minimize
If cardiac arrest occurs, we recommend standard Advanced Cardiac Life Support with the following

acidosis and hypoxemia (I; C)
If epinephrine is used, small initial doses (10-100 pg boluses in the adult) are preferred (lla; C)

modifications:
Vasopressin is not recommended (lll; B)
Avoid calcium channel blockers and 3-adrenergic receptor blockers (Ill; C)
If ventricular arrhythmias develop, amiodarone is preferred (lla; B); treatment with local anesthetics
(lidocaine or procainamide) is not recommended (Ill; C)
ﬂ}}_’o]—
&2 S7|A7|HA
2AES skl HAARso] A7 Al
= AT 101

Lipid emulsion therapy (lla; B):
Consider administering at the first signs of LAST, after airway management

Dosing:
1.5 mL/kg 20% lipid emulsion bolus
Lipid Emulsion X|=2

0.25 ml/kg per minute of infusion, continued for at least 10 mins after circulatory stability is
If circulatory stability is not attained, consider rebolus and increasing infusion to 0.5 mL/kg per

7%E sk FanA S5

minute
A ALZ7F YERE o lipid emulsion &

o1& 183 1]. American Society

of Regional Anesthesia and Pain
t =) E

attained
Approximately 10 mL/kg lipid emulsion for 30 mins is recommended as the upper limit for initial
ZA8l= lipid emulsion X2 T3 2
=
=

dosing
Propofol is not a substitute for lipid emulsion (llI; C)
Failure to respond to lipid emulsion and vasopressor therapy should prompt institution of
Because there can be considerable lag in beginning CPB, it is reasonable to notify the closest facility

cardiopulmonary bypass (CPB) (lla; B)
The class of recommendation and level of evidence for each intervention are given in parenthesis (Table 2)
From Neal JM, et al. Reg Anesth Pain Med 2010;35:152-161, with permission from Wolters Kluwer Health [1]
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Table 2. Definitions for classification of recommendations and levels of evidence ]_

7t =2 FEFTEolA lipid
emulsion AFE-S 118j5}o]of ic}

Classification of recommendations

Class | Conditions for which there is evidence and/or general agreement that a given
procedure or treatment is useful and effective
Class Il Conditions for which there is conflicting evidence and/or a divergence of opinion about
the usefulness/efficacy of a procedure or treatment
lla. Weight of evidence/opinion is in favor of usefulness/efficacy =
IIb. Usefulness/efficacy is less well established by evidence/opinion =
Class Il Conditions for which there is evidence and/or general agreement that the procedure/
treatment is not useful/effective, and in some cases may be harmful
A= = o) Z
Level of evidence SRS AR AR Al
Level A Data derived from randomized clinical trials kA AAZRES WR57] 9
Level B Data derived from nonrandomized or laboratory, eg, animal studies; supported _ - _
by multiple case reports or case series st o1]1ﬂol—_7,<_;<] 7]‘ ”H‘?‘ %—9—6]":]'. —1311/]‘

Level C  Consensus opinion of experts

o2} 7K dEA o= S6kaL =
The above schema is modified from an American Heart Association schema for developing and grading guidelines.
From Neal JM, et al. Reg Anesth Pain Med 2010;35:152-161, with permission from Wolters Kluwer Health [11.  AH}EA] HAIZ2EZ0] 7] HL 7|2

£ gEat] 100% A4S Fofatal
tH1,10]. 71ef8k7] 4A Agshd 70 kg RIS 71 midazolam ¥+ succinylcholine 502 78S 2|&23}al
© 7 YAJof| Intralipid 20% 100 mL2 1-280f AAA A lipid emulsion AF-S &3t} :—L,L_/,\_u}zﬂxﬂ FL Zin)
mWo g Eoislil 1 th2of Intralipid 20% 1,000 mL/hr FA o]Q9] AWt =2 oFF R B e
= AW o g FojgttH10], Lipid emulsions F+Ush= & of| RE3SHA] b= A7} sk /EM]’\*”)‘ SFA

Qoll EAE Al PRI Lipid emulsion £ A]7] lipid emulsiong Y2 Fofgit}, JOR g 4|
of tfste] =<} oiA|7} 9Lt lipid emulsiong& AR5} =] 7P At lipid emulsion 274, =AutF{A] 0]2]<]
o] ZA0IH A HAZES 23Tl e ZHy & SFEFE || A] lipid emulsion AR, lipid emulsion ¢
APAI R ZFYs7] ofl SanhA] AAFS 27100 AR A719k 52418 Sl Histe] B2 t7F B asit

5}7] 5 FheH26].
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