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Herbal products have been used for therapeutic purposes for a long time. However, many herbs
can be toxic and even life-threatening. If refractory ventricular tachycardia (VT) is caused by
herbal products and shows no response to conventional therapy, intravenous lipid emulsion (ILE)
therapy can be considered. We report a case of herbal intoxication leading to refractory VT,
which was successfully treated with ILE therapy. A 36-year-old woman with aplastic anemia
presented with mental changes. She had taken an unknown herbal decoction three days before
visiting the hospital. Soon after coming to the hospital, she went into cardiac arrest. Cardiopul-
monary resuscitation was performed, and return of spontaneous circulation with VT was achieved.
Synchronized cardioversion was then performed and amiodarone was administered. However, VT
with pulse continued, so ILE therapy was attempted, which led to the resolution of VT.
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What is already known

Intravenous lipid emulsion (ILE) therapy has been used primarily as total paren-
teral nutrition (TPN) for critically ill patients. In the past decade, the use of ILE
as an antidote has received attention as a result of case reports used for the
treatment of various drug toxicities. The effect of ILE as an antidote has been
reported in several drugs, beginning with efficacy in the treatment of local an-
esthesia system toxicity (LAST).

Capsule
Summary

What is new in the current study

In the East, including Korea, lots of unidentified herbs are often used as folk
remedies. In this study, we report a case of successful cardioversion using ILE in
the refractory ventricular tachycardia (VT) that occurred after taking various
types of unknown herbs.
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INTRODUCTION

Herbal products have been used for therapeutic purposes for a
long time.! In the Asian region, a variety of herbs, of which thera-
peutic or side effects are unclear, are used because of the influ-
ence of Oriental medicine. However, some of these herbs may be
toxic or even fatal for various organs including the heart, lung,
kidney, liver, brain, and others.?

Lipid emulsion has been developed for use as part of total par-
enteral nutrition in malnutrition patients and has recently been
used effectively as an antidote to lipophilic drug intoxication.® In
particular, it is widely used for the treatment of toxicity by local
anesthetics and can also be used for intractable cardiovascular
collapse by non-local anesthetics with no specific antidote.*

We report a case of intravenous lipid emulsion (ILE) therapy
used as a treatment in refractory ventricular tachycardia (VT) with
cardiac collapse. We believe this case is the first report of ILE ther-
apy in multiple unknown herbal poisoning.

CASE REPORT

This study was approved by the institutional review board of the
Soonchunhyang University Bucheon Hospital (2018-08-011). Writ-
ten informed consent was obtained from the patient for their an-
onymized information to be published in this article.

A 36-year-old female visited the outpatient clinic for a routine
follow-up and suffered an episode of loss of consciousness as she
was leaving the hospital. She had a history of bone marrow trans-

CEEM

plantation due to aplastic anemia 6 months ago and currently
not taken any medication. She was then transferred to the emer-
gency department, with a Glasgow Coma Scale score of 6 (eye-
opening response 1, best verbal response 1, best motor response
4). Initial blood pressure was 110/80 mmHg and pulse was 120
bpm. However, cardiac arrest occurred 5 minutes after arriving at
the emergency department, and cardiopulmonary resuscitation
(CPR) was performed immediately. The initial arrest rhythm was
pulseless VT, so defibrillation with 200 J was performed. Sponta-
neous circulation returned after one cycle of CPR; however, a sus-
tained return of spontaneous circulation (ROSC) was not achieved.
The total CPR time was 12 minutes and three defibrillation at-
tempts were performed. Three 1-mg epinephrine doses and 300
mg of amiodarone were administered. When ROSC was finally
achieved, the electrocardiogram showed VT with pulse (Fig. 1).
Her vital signs after ROSC were as follows: blood pressure was
60/40 mmHg, pulse was 200 bpm, body temperature was 36.4°C,
and Sp0O. was 79%. Synchronized cardioversion was performed
at 100 J and 150 mg of amiodarone were administered. VT with
pulse developed again less than half an hour later after rhythm
conversion, so we decided to apply extracorporeal membrane ox-
ygenation (ECMO). ECMO was applied 40 minutes after arrival at
the emergency department.

The patient's initial laboratory findings were as follows: white
blood cell count 8.2 x 10°/uL, hemoglobin 12.1 g/dL, platelet count
149 x 10°/uL, blood urea nitrogen 6.1 mg/dL, creatinine 1.0 mg/dL,
aspartate aminotransferase 129 |U/L, alanine aminotransferase
81 IU/L, creatinine-kinase 87 IU/L, total bilirubin 0.77 mg/dL, C-
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Fig. 1. Electrocardiogram rhythm after return of spontaneous circulation.
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ILE therapy with multiple herb intoxication

Fig. 2. Electrocardiogram rhythm after intravenous lipid emulsion therapy.

reactive protein 0.22 mg/dL, sodium 145 mmol/L, potassium 5.6
mmol/L, chlorine 101 mmol/L, magnesium 2.8 mg/dL, total calci-
um 7.9 mg/dL, CK-MB 72.2, myoglobin 7540, troponin | 10.81, T3
0.84 ng/mL, free T4 1.36 ng/dL, and thyroid-stimulating hormone
0.73 ulU/mL.

A total of 20 mL of 10% calcium gluconate and 100 mEq of bi-
carbonate were administered to correct hyperkalemia. Coronary an-
giography was done 1 hour and 40 minutes after the arrival at the
emergency department, which showed normal coronary arteries. She
was admitted to the intensive care unit after angiography, and VT
with pulse continued for 3 hours at intervals of 30 minutes to 1 hour.

To find out the cause of refractory VT, further history taking
was done with her father. According to him, he had heard from a
neighbor that herbs were useful for treating aplastic anemia, so
he bought multiple herbs for the patient from a market a few
days before. The patient had been taking a herbal decoction for
three days before visiting the hospital. However, he did not know
the exact name of the herbs. We then considered ILE therapy as
another treatment option. Thus, a 100-mL bolus of 20% ILE
(Smoflipid) was injected and sinus rhythm was achieved within 3
minutes of administration (Fig. 2). VT did not return; therefore, no
additional ILE was administered. She was weaned off ECMO after
three days and discharged with a Cerebral Performance Category
score of 1 (full recovery) after 15 days without any complications.

DISCUSSION

In Korea, herbs and plants can be easily bought in traditional mar-
kets. However, herb markets are not strictly regulated and research
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on herbal safety is insufficient, with their exact effects remaining
unknown. Herbs can cause side effects when misused and some,
like morning glory, jimsonweed, or yohimbe can cause euphoric,
stimulant, or hallucinogenic effects.® From 1915 to 1990, there
were 2,788 cases of side effects associated with 460 different
herbs reported in 408 Chinese medical journals. In addition, re-
ports of herbal toxicity are increasing. Additionally, some herbs
can be toxic to certain organs. Aconite, for example, can induce
cardiac failure due to its cardiac toxicity.” Because of herbal in-
teractions, serious damage can be caused if multiple herbs are
consumed at once without caution.” We were unable to identify
which herbs the patient ingested; however, Angelica gigas Nakai,
Cnidium officinale Makino, Citrus unshiu Markovich, and Glycyr-
rhiza uralensis Fischer are thought to be useful for anemia in Ko-
rea, so it can be speculated that the patient could have ingested
these herbs. Angelica gigas Nakai is known to reduce cardiac con-
traction,® but there are no reports that it causes arrhythmia; the
three other herbs also lack evidence of cardiac toxicity. Therefore,
she might have taken additional herbs and one or more of them
could have caused the refractory VT.

ILE has been widely used as an antidote to local anesthetics
intoxication, and its effect on treatment for poisoning induced by
antipsychotics, antidepressants, or calcium channel blockers has
recently been found.? The main mechanism of action of ILE is as a
lipid sink, which means that a sufficient amount of lipids binds to
toxins in tissues and separates them. In addition, ILE might di-
rectly increase intramyocyte calcium level and lead to a direct
positive inotropic effect.”® It is known that ILE therapy is useful
for lipophilic xenobiotic poisoning, and there have been reports
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about its effect on various drug intoxications over recent years.’
Also, some studies suggest that ILE may act as a useful antidote
for cardiovascular collapse caused by lipophilic drug overdose.*"
However, even with the increasing applications of ILE therapy, its
precise indications are yet to be established.” Most of the existing
literature recommends ILE therapy in case of life-threatening
cardiovascular toxicity that is nonresponsive to conventional
therapy.>'> However, it is inadequate for first-line therapy since
ILE may enhance absorption of toxins or inhibit the activity of
other drugs like vasopressors.” In our case, synchronized cardio-
version and administration of antiarrhythmics were performed
first, but they were not effective, so ILE therapy was performed as
adjunctive treatment.

VT can be caused by myocardial infarction; valvular heart dis-
ease; cardiomyopathy; electrolyte imbalance; and intoxication by
drugs such as digoxin, procainamide, and quinidine. Herbal poi-
soning by aconite can also cause VT.'"* The aim of VT treatment is
primarily to correct the underlying cause such as ischemia or elec-
trolyte imbalance, and if VT persists, antiarrhythmics such as ami-
odarone can be used or ablation can be performed. In our case,
VT persisted despite the correction of potassium levels and the
use of amiodarone. Therefore, ILE therapy was performed on the
assumption that cardiotoxicity could have been caused by lipo-
philic components in herbs that the patient consumed. Ultimate-
ly, ILE therapy was effective and no more VT occurred.

The limitation of this case report is that it is not possible to
know which herb caused refractory VT because the patient was
taking multiple herbs at once. Therefore, it is difficult to deter-
mine which herb responded to ILE therapy. However, since the
patient was not taking any medications before and VT suddenly
happened after the ingestion of multiple herbs, it is very likely
that herbs were the cause of VT. Also, there is a strong possibility
that there are toxic lipophilic substances in herbs because ILE
therapy was shown to be effective.' ILE therapy should be con-
sidered as an adjunctive treatment if refractory VT in multiple
unknown herbal intoxication is not treated successfully with stan-
dard therapy.
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