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Dear Editor,
It was with particular interest that I read the article by Han et al.,1 titled “Intravenous lipid emul-
sion therapy for cardiac arrest and refractory ventricular tachycardia due to multiple herb intoxi-
cation,” that was recently published in Clinical and Experimental Emergency Medicine.1 Our re-
search group has previously reported that lipid emulsion can be effective in the treatment of lo-
cal anesthetic systemic toxicity, as well as intractable cardiovascular collapse induced by non-
local anesthetic drugs with high lipid solubility (log [octanol/water] partition coefficient: >2).2  
I believe the following comments, based on the findings of our group and other researchers, 
would enable readers to gain a better understanding of the case report presented by Han et al.1 
First, a toxic dose of bupivacaine (log [octanol/water] partition coefficient: 3.41), a highly lipid-
soluble amino-amide local anesthetic, causes conduction block and myocardial depression via 
the inhibition of cardiac sodium, potassium, and calcium channels, leading to QRS widening, 
ventricular tachyarrhythmia, and cardiac arrest.2 Similarly, it has been shown that the toxicity of 
non-local anesthetic drugs with high lipid solubility, such as imipramine, bupropion, flecainide, 
and diphenhydramine, causes QRS widening and cardiac arrhythmia via inhibition of cardiac so-
dium channels, which could be responsive to lipid emulsion treatment.3 Lipid emulsion attenu-
ates the blockade of cardiac sodium channels by bupivacaine, and also has a direct positive ino-
tropic effect.2 Thus, it may be effective in the treatment of ventricular tachycardia and myocar-
dial depression induced by the suspected toxicity of multiple herbs described in the case report 
presented by Han et al.1 Second, although the “lipid sink theory” was initially one of the most 
widely accepted mechanisms explaining the effects of lipid emulsion treatment,2 the “lipid shut-
tle” concept, which states that the lipid phase of a lipid emulsion absorbs highly lipid-soluble lo-
cal anesthetics such as bupivacaine from the heart, is now widely considered to be an indirect 
mechanism underlying the effect of lipid emulsion treatment.2 Accordingly, the lipid emulsion 
with bupivacaine partitioned in its lipid phase is transported to the liver and muscles for detoxi-
fication and storage, leading to enhanced redistribution.2 Third, Han et al.1 describe that extra-
corporeal membrane oxygenation was applied prior to the administration of lipid emulsion, and 
in this regard, it has previously been observed that administration of high-dose lipid emulsion to 
critically ill patients on extracorporeal membrane oxygenation can sometimes cause reduced 
circuit flow due to the viscosity of the lipid emulsion.4 Fourth, the triglyceride present in the 
SMOFlipid used has been shown to have a short plasma half-life (21.92±8.15 minutes), whereas 
the plasma half-life of non-local anesthetic drugs (including amlodipine [36 hours] and bupro-
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pion [29±9 hours]), which can produce systemic toxicity, is sig-
nificantly longer than that of the SMOFlipid triglyceride.5 If the 
continuous administration of SMOFlipid had been stopped earlier, 
the reduced drug level (amlodipine) and improved mental status 
(bupropion) observed in lipid emulsion treatment may have fol-
lowed a rebound increase in drug level and deterioration in men-
tal status, respectively, due to the short half-life of the SMOFlipid 
triglyceride.5 Thus, from the perspective of systemic toxicity, the 
half-life of administered drugs should be taken into consideration 
in lipid emulsion treatment. Further studies regarding the dosage 
and timing of administration of lipid emulsions in the manage-
ment of this toxicity are required owing to the longer period of 
absorption than that achieved via intravenous administration. I 
believe, however, that this report by Han et al.1 provides impor-
tant data regarding the use of lipid emulsion as a non-specific 
antidote in the management of suspected multiple herb intoxica-
tion.
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