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Reply to the letter to the editor

We appreciate the interest shown in our article ‘Loperamide-induced car-
diogenic syncope: a case report of a life-threatening presentation of an
over-the-counter drug"’

In his letter,” Dr. Sohn raises an important point; lipid emulsion therapy
likely has more than one mechanism of action. Dr. Sohn describes the lipid
shuttle hypothesis in his letter. While the initial scavenging of toxic metabo-
lites can be explained by the lipid sink hypothesis,® the small bolus of lipid
emulsion would not remove enough to cause a reversal of toxicity. Indeed,
lipid emulsion has been shown to facilitate the redistribution of the toxin
away from the heart to the liver, skeletal muscles acting as a lipid shuttle.*
It also leads to the alteration of the pharmacokinetic properties leading to
a reduction in the distribution half-life and a shortening of the elimination
half-life.”

In addition to the scavenging effects of lipid emulsion therapy, experi-
mental evidence has shown cardiotonic and vasoconstrictive effects.®
Several studies have shown that lipid emulsion therapy produces positive
cardiovascular effects via increasing preload and by direct mechanisms.”
In animal models, lipid emulsion has been shown to produce positive
inotropic and lusitropic effects.® Post-conditioning effects attributable
to inhibition of the opening of the mitochondrial permeability transition
pore (mPTP) and activation of the reperfusion injury salvage kinase
(RISK) pathway have been well described in models of bupivacaine
toxicity.” While one could theorize a similar benefit in the setting of
loperamide-induced cardiogenic shock, more work is needed in the set-
ting of loperamide toxicity. Direct channel-based effects, calcium signal-
ling, and reversal of mitochondrial block have also been mentioned as
additional mechanisms; more recent work has shown these theories
lack robust evidence.'® Overall, we would like to thank Dr. Sohn for high-
lighting the lipid shuttle hypothesis and the multimodal mechanisms of li-
pid emulsion therapy. We wholeheartedly agree that further research
examining the effects of lipid emulsion therapy in the setting of lopera-
mide toxicity is required.

We thank Ollitrault et al. for their interest in our paper. The pharmacov-
igilance report sheds additional light on the incidence of various cardiovas-
cular adverse drug events associated with loperamide."” We concur that
this paper along with the paper by Ollitrault et al. raises public awareness
regarding this issue.
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Data availability

Data that is referenced is publicly available.

References
1. Hegde V, Dalia T, Tayeb T, Cotter E, Vidic A. Loperamide-induced cardiogenic syncope:
a case report of a life-threatening presentation of an over-the-counter drug. Eur Heart
Case Rep 2023;7:ytad059.

. Sohn J-T. Loperamide-induced cardiac toxicity and lipid emulsion treatment. Eur Heart |
Case Rep 2023:ytad152.

. LiuY, Zhang J, Yu P, Niu J, Yu S. Mechanisms and efficacy of intravenous lipid emulsion
treatment for systemic toxicity from local anesthetics. Front Med (Lausanne) 2021;8:
756866.

. Litonius E, Tarkkila P, Neuvonen P), Rosenberg PH. Effect of intravenous lipid emulsion on
bupivacaine plasma concentration in humans. Anaesthesia 2012;67:600—605.

. Shi K, Xia Y, Wang Q, Wu Y, Dong X, Chen C, et al. The effect of lipid emulsion on
pharmacokinetics and tissue distribution of bupivacaine in rats. Anesth Analg 2013;
116:804-809.

. Fettiplace MR, Akpa BS, Ripper R, Zider B, Lang J, Rubinstein |, et al. Resuscitation with
lipid emulsion: dose-dependent recovery from cardiac pharmacotoxicity requires a car-
diotonic effect. Anesthesiology 2014;120:915-925.

. Gosmanov AR, Smiley DD, Peng L, Siquiera J, Robalino G, Newton C, et al. Vascular
effects of intravenous intralipid and dextrose infusions in obese subjects. Metabolism
2012;61:1370-1376.

. Shin IW, Hah YS, Kim C, Park J, Shin H, Park KE, et al. Systemic blockage of nitric oxide
synthase by L-NAME increases left ventricular systolic pressure, which is not augmented
further by intralipid(R). Int J Biol Sci 2014;10:367-376.

. Fettiplace MR, Kowal K, Ripper R, Young A, Lis K, Rubinstein |, et al. Insulin signaling in
bupivacaine-induced cardiac toxicity: sensitization during recovery and potentiation by
lipid emulsion. Anesthesiology 2016;124:428—442.

10. Fettiplace MR, Weinberg G. The mechanisms underlying lipid resuscitation therapy. Reg

Anesth Pain Med 2018;43:138-149.

11. Ollitrault P, Milliez P, Alexandre ]. Cardiovascular toxicities associated with loperamide

use. Eur Heart | Case Rep 2023:ytad205.

N

w

N

w

o

~N

o)

el

Vishwajit Hegde' (), Tarun Dalia’(), Taher Tayeb?,

and Andrija Vidic**

"Resident, Department of Internal Medicine, University of Kansas Medical
Center, Kansas City, KS, USA; 2Fe||ow, Department of Cardiovascular Medicine,
University of Kansas Medical Center, Kansas City, KS, USA; 3Assistant Professor,
Department of Cardiovascular Medicine, University of Kansas Medical Center,

3901 Rainbow Blvd, Kansas City, KS 66103, USA

* Corresponding author. Tel: +913 588 8000, Email: avidic@kumc.edu

Handling Editor: David Duncker

© The Author(s) 2023. Published by Oxford University Press on behalf of the European Society of Cardiology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits
non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com


https://orcid.org/0000-0003-4335-0206
https://orcid.org/0000-0002-4115-6189
https://orcid.org/0000-0002-6103-6707
mailto:avidic@kumc.edu
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1093/ehjcr/ytad241

	Reply to the letter to the editorVishwajit
	Outline placeholder
	secytad241-s0
	Data availability
	References



