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Abstract
Introduction: Lipid emulsions are increasingly used as an antidote to lipophilic drug intoxications. The dose recommended by the 
American Society of Regional Anesthesia is used primarily for the treatment of local anesthetic systemic toxicity. There is insufficient 
information about what the dose of lipid emulsions (LE) should be in other intoxications depending on their severity.

Aim: To determine the LE dose in a shock or haemodynamic instability in patients with acute exogenous intoxications treated with LE.

Materials and methods: Forty-nine patients with acute lipophilic drug intoxications were treated with LE in the Clinic of Toxicol-
ogy at the Naval Hospital in Varna.

Statistical analysis was performed using the statistical functions of Excel 2016 and the Statistica 7.0 software package. 

Results: The percentage of patients receiving a low dose of LE of 0.3 ml/kg (93.87%) was significantly higher than the percentage of 
patients treated with a medium (2.04%) and a high dose (4.08%) of LF. The high dose of LE of 1.5 ml/kg recommended by the American 
Society of Regional Anesthesia was administered to two patients (4.08%). In severe intoxications with exotoxic shock, the rate of LE 
administration varies from 20 ml/h to 40 ml/h.

Conclusions: In severe intoxications with cardiotoxic syndrome and haemodynamic instability, LE should be used in the dose as 
suggested by the American Society of Regional Anesthesia. It is possible to use lower doses of LE in the range of 0.3–0.6 ml/kg in all 
moderate poisonings administered by continuous intravenous infusion for 12-24-48 hours. No side effects were observed at these doses.
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INTRODUCTION

The incidence of acute drug intoxications is constantly  
increasing worldwide. The most common cause of over-
dose is a suicide attempt. The etiological distribution of 
acute drug intoxications includes mainly antidepressants, 
neuroleptics, and cardiovascular drugs.

Overdosing of these drugs can often cause fatal com-
plications despite the timely administered therapy, which 
makes it necessary that more effective treatments such 

as the intravenous lipid emulsion (LE) therapy should be  
introduced into routine practice.

The affinity of some drugs to lipids has led to the use of 
LE as an antidote in the treatment of any lipophilic drug 
overdose.1 Originally designed to provide essential fatty  
acids for patients who are unable to eat per os, LE has been 
used in recent years as an antidote in cases of overdosing 
with local anesthetics and other lipophilic drugs.

The main groups of drugs for which the use of LE has 
been shown to have a good effect are as follows:
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1. Local anesthetics: bupivacaine, lidocaine, cocaine, 
ropivacaine;

2. Antidepressants: amitriptyline, citalopram, bupropi-
on, doxepin, imipramine;

3. Antipsychotics: acepromazine, olanzapine, trazodone, 
quetiapine;

4. Cardiovascular drugs: verapamil, diltiazem, propran-
olol, amlodipine, carvediol;

5. Others: diphenhydramine, zolpidem, phenytoin,  
meperidine, carbamazepine, pentobarbital, methamphet-
amine, zopiclone, glyphosate and some other drugs.

The idea that intravenous LE can be used to influence 
the pharmacokinetics of a drug that is already in the blood-
stream was first introduced more than fifty years ago.2 For 
the first time in 2008, LE was administered as a last attempt 
to resuscitate a 17-year-old girl after taking an overdose of 
bupropion and lamotrigine and subsequent total cardio-
vascular collapse. After seventy minutes of unsuccessful  
resuscitation, 20% LE was administered. Within one min-
ute of the application of LE, vital signs were restored.3

In recent years, studies have focused on the effects of LE 
on poisoning with lipophilic drugs such as calcium channel 
blockers, beta-blockers, antidepressants and other similar 
drugs. As suicide attempts with these drugs are constantly 
on the rise worldwide and treatment often proves ineffec-
tive, alternative and more successful treatments, such as LE 
therapy, are being sought.

Due to the ever-increasing number of reports of success-
ful resuscitation, LEs are already present in recent guide-
lines as a mandatory component in the treatment of ver-
apamil toxicity.4

Unlike in many other countries, LEs in Bulgaria have 
not yet been recognized as a first line treatment in cases of 
lipophilic drug intoxications. For the first time, LEs were 
successfully used in Bulgaria in 2012 at the Clinic of Toxi-
cology in Pleven in a case of quetiapine intoxication. In the 
Clinic of Toxicology at the Naval Hospital, Varna, LEs have 
been used for the treatment of various drug poisonings and 
organophosphorus compounds since 2014.

Dosage of lipid emulsions and method of 
administration as an antidote to fat-sol-
uble substances

In 2010, the American Society of Regional Anesthesia 
(ASRA) published practical advice for dealing with local 
anesthetic toxicity, emphasizing the role of LE in the treat-
ment of local anesthetic systemic toxicity (LAST).5

These treatment guidelines include the use of LE as an 
adjunct to cardiopulmonary resuscitation, stating that lip-
id emulsion therapy can be a tool to facilitate resuscitation 
through its “lipid sink” effects, which reduces the lipid-solu-
ble local anesthetics content of cardiac tissue, thus improv-
ing cardiac conduction, contractility, and coronary perfu-
sion. Also, good pulmonary ventilation should be provided 
to prevent hypoxia and respiratory acidosis which may po-
tentiate LAST.6 As a first choice, LEs are recommended for 

cardiopulmonary resuscitation in cases of LAST at the initial 
manifestation of cardiovascular and neurological symptoms.

The practical application of LE in LAST is specified in 
the guidelines of the Association of Anesthesiologists of 
Great Britain and Ireland (AAGBI), the American College 
of Medical Toxicology (ACMT) and ASRA and includes: 
Lipid emulsion bolus in a dose of 1.5 ml/kg intravenously 
for one minute. Recurrence is possible with persistent car-
diovascular collapse every 5 minutes.

Continuous intravenous infusion of 0.25 ml/kg/min 
continuing for 20-60 min (15 ml/kg for 60 min) until circu-
lation is restored. The bolus dose may be doubled or the rate 
of continuous infusion may be doubled in haemodynamic 
instability. The infusion is continued for at least 10 minutes 
after recovery of haemodynamics. The upper limit for the 
total amount of infused solution is 10 ml/kg for 30 minutes. 
Despite these recommendations, the amounts of solution 
administered vary widely in the clinical cases described in 
the literature. A case of a child receiving 46 ml/kg/i.v for 12 
hours in bupropion, hydroxyzine, and citalopram poison-
ing with mild side effects and successful response to severe 
hypotension and seizures has been reported. Some authors 
report effective administration of lower than recommend-
ed doses by infusion of 10% lipid solution or short-term 
infusion of 200 ml of 20% lipid solution administered after 
the initial regular bolus dose.7

ASRA does not specify an exact dose for pediatric  
patients. The recommendations follow the same dosing 
regimen as in adults: direct intravenous lipid emulsion at 
a concentration of 1.5 ml/kg (300 mg/kg/min) 20% for at 
least 1 min. Continue infusion at 0.25 ml/kg/min (50 mg/
kg/min) for 30-60 minutes. If there is no improvement 
in haemodynamics or if symptoms recur after an initial  
response: 1.5 ml/kg intravenous direct dose may be repeat-
ed up to 2 times at 5-min intervals. The infusion can be 
increased to 0.5 ml/kg/min (100 mg/kg/min) and can be 
performed through a peripheral venous route.8

In all other acute poisonings with lipophilic toxic agents 
such as beta-blockers, calcium channel blockers, antide-
pressants, pesticides, etc., LE is mentioned as a treatment 
in severe cases refractory to standard therapy with severe 
cardiovascular insufficiency (shock, arterial hypotension, 
cardiac arrest). Ten percent and 20% LE based on various 
vegetable oils and fish oil is used.

Despite the ever-increasing number of reports from  
patients and animal experiments for the successful admin-
istration of LE, there is a lack of sufficient information on 
the ways of dosing LE depending on the severity of acute 
exogenous intoxications. The dose recommended by ASRA 
applies only to cases of overdose with local anesthetics and 
is absent in other intoxications other than local anesthesia.

AIM

The aim of the study was to determine the dosing meth-
ods of LE depending on the severity of intoxications (mild, 
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moderate, and severe) and monitoring of adverse effects at 
different dose regimens in patients with acute exogenous 
intoxications treated with LE as part of a standard therapy 
in the Clinic of Toxicology at the Naval Hospital, Varna.

MATERIALS AND METHODS 

Materials

The study included 49 patients with acute drug intoxica-
tions other than overdose with local anaesthetics who were 
admitted to the Clinic of Toxicology at the Naval Hospital, 
Varna and treated with LE as part of the standard resuscita-
tion and detoxification depuration therapy.

The study is retrospective and covers an 8-year period 
from 2010 to 2018. The access to the medical documenta-
tion was provided with the permission of the Ethics Com-
mission at the Naval Hospital, Varna.

Methods

The history of the disease, the conducted treatment, includ-
ing LE, the performed laboratory and instrumental exam-
inations, and the outcome of the therapy in the Clinic of 
Toxicology at the Naval Hospital in Varna were studied.

Statistical analysis

Statistical analysis was performed using the statistical func-
tions of Excel 2016 and Statistica 7.0 software packages. In 
all performed statistical analyses, an acceptable level of 
confidence probability p<0.05 was assumed, divided into 
three ascending classes: p<0.05, p<0.01 (high significance), 
and p<0.001 (very high significance).

RESULTS AND DISCUSSION

The most commonly overdosed drugs are benzodiazepines, 
neuroleptics and SSRI antidepressants, calcium channel 
blockers, beta blockers, and cardiac glycosides.

Analysis of the medical documentation shows that LEs 
were applied for the first time in the Clinic of Toxicology 
at the Naval Hospital, Varna in 2014. In 2018, the highest 
frequency of application of LE was observed (21.5%) as an 
antidote in the overall detoxification-depuration treatment 
doctrine, adopted and approved by the Bulgarian Society of 
Clinical Toxicology.

According to the data by the Bulgarian Drug Agency at 
the Ministry of Health of the Republic of Bulgaria, among 
the intravenous emulsions available on the Bulgarian 
market are Intralipid 20% (Fresenius Kabi AB), lipofun-
din MCT/LCT 10% and 20% (B. Braun Melsungen AG), 
kabiven (Fresenius Kabi AG), oliclinomel (Baxter S.A.), 
periolimel (Baxter S.A), omegaven (Fresenius Kabi Austria 
GmbH), nutriflex (B. Braun Melsungen AG), structolipid 

(Fresenius Kabi AG), and smofkabiven (Fresenius Kabi 
AG) (Register, 2019).9

For technical reasons, different LE were administered 
during the study period: Intralipid 20% was administered to 
30 patients (61.22%), lipovenous 10% to 9 (18.36%), kabiven 
to 7 patients (14.28%), and periolimel to 3 patients (6.12%).

The analysis showed that the number of patients with 
Intralipid 20% was significantly higher than the number of 
patients with other types of emulsion (p<0.001).

The dosage of LE as an antidote in the Clinic of Toxicol-
ogy at the Naval Hospital-Varna varies depending on the 
severity of the intoxication.

Acute exogenous intoxications are divided into mild, 
moderate, and severe. The severity is determined by the 
number of medications taken and the clinical symptoms.

Mild acute exogenous intoxications are characterized by 
stable hemodynamics, consciousness is preserved and there 
are no pulmonary complications. Such intoxication was  
observed in 93.87% of the patients.

In moderate acute exogenous intoxications, there is a 
slight instability in hemodynamics, changes in conscious-
ness to somnolence, but without pulmonary complications. 
These are observed in 2.04% of patients.

Severe acute exogenous intoxications are those with 
hypotension or exotoxic shock, changes in consciousness 
to sopor and coma, and pulmonary complications such as 
pulmonary congestion and aspiration pneumonia. These 
are observed in 4.08% of patients.

Fig. 1 shows the number and percentage of patients 
treated with low, medium, and high doses of LE.

Different groups of patients were treated with different 
dosage regimens. In severe intoxications with cardiotoxic 
syndrome and haemodynamic instability, the dose of LE is 
that determined by ASRA, namely a bolus of 1.5 ml/kg for 
5 minutes, followed by a continuous infusion at a dose of 
6 ml/kg. In all mild poisonings it is possible to administer 
lower doses of LE 0.3-0.6 ml/kg as a continuous intrave-
nous infusion for 12-24-48 hours.

The percentage of patients with low dose of LE of 0.3 
ml/kg (93.87%) was significantly higher than the percent-
age of patients with a medium (2.04%) and a high dose 
(4.08%) (p<0.001). In most of the described clinical cas-
es in the available literature, LE has been administered  
according to the ASRA regimen.10-19

In the present study, the increased use of low-dose LE 
was explained by the careful approach to the new drug and 
possible side effects of LE, as well as by the fact that most 
patients with acute intoxication treated with low dose of 
LE were hemodynamically stable.

The high dose of LE of 1.5 ml/kg recommended by 
ASRA was administered to two patients (4.08%). In severe 
intoxications with exotoxic shock, the rate of administra-
tion varies from 20 ml/h to 40 ml/h.

All patients who received LE were monitored clinically 
and by lab tests for adverse reactions. The results showed 
that no matter what the dose regimen was, no side effects 
such as pulmonary edema, thrombocytopenia, embolism, 
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shock, and elevated transaminases were observed.
Based on the obtained results, a Table 1 has been devel-

oped, reflecting the ways of dosing LE depending on the 
severity of the intoxication, which should be at hand for 
clinicians for reference and clinical application:

The proposed treatment regimen contributes to improv-
ing the quality of treatment of patients with acute lipo-
philic drug intoxications, with high degree of certainty for  
absence of side effects, reducing the duration of hospital 
stay, the cost of treatment, and the risk of fatal outcome.

CONCLUSIONS

The number of acute drug intoxications with lipophilic 
drugs is constantly increasing, and due to severe cerebro- 
and cardiotoxicity, mortality remains high worldwide.  
As an antidote, LE has not yet entered routine medical prac-
tice. Therefore, the results of the study confirm the safety 
and the possibility of LE to be used effectively in different 
dosage regimens, according to the severity of the clinical 
picture. Researchers suggest that in all acute intoxications 
with lipophilic drugs, regardless of their severity, parenteral 
lipid infusion should be included in the complex treatment 
as early as possible.

Table 1. Dosage of LE at the Clinic of Toxicology at the Naval Hospital-Varna 

Severity of the acute intoxication Dose of the LE LE infusion rate

Mild acute intoxication 0.3 ml/kg in 24 hours 20 ml/h (500 ml/24 h)
Moderate acute intoxication 0.6 ml/kg for 24 hours 40 ml/h (1000 ml/24 h)

Severe acute intoxication
1.5 ml/kg for 5 min, followed by continuous infusion of 
0.3 ml/kg or 0.6 ml/kg for 24 hours.

100 ml/5 min + 400 ml/55 min
40 ml/h (1000 ml/24 h)

ASRA guidelines for the treatment of 
local anesthetic systemic toxicity

1.5 ml/kg for 1 min, followed by continuous infusion of 
0.25 ml/kg for 30-60 min.

100 ml/min
20 ml/h

 

The maximum dose of LE described in the literature is 7000 ml in 24 hours
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Резюме
Введение: Липидные эмульсии все чаще используются в качестве антидота при отравлении липофильными лекарственны-
ми средствами. Доза, определенная Американским обществом региональной анестезии, предназначена в первую очередь для 
лечения местной анестезирующей системной токсичности. Недостаточно информации о том, какая доза липидных эмульсий 
(ЛЭ) должна быть при других интоксикациях в зависимости от их степени тяжести.

Цель: Определить дозу ЛЭ при шоке или гемодинамической нестабильности у пациентов с острыми экзогенными интокси-
кациями, получавших ЛЭ.

Материалы и методы: Сорок девять пациентов с острыми липофильными лекарственными интоксикациями, которые 
проходили клинику токсикологии при Военно-морском госпитале Варна, лечились ЛЭ.

Статистический анализ проводился с использованием статистических функций в “Excel 2016” и программного пакета 
“Statistica 7.0”.

Результаты: Процент пациентов с низкой дозой LE 0.3 мл/кг (93.87%) был значительно выше, чем процент пациентов со 
средней (2.04%) и высокой дозой (4.08%). Высокую дозу ЛЭ 1.5 мл/кг, рекомендованную Американским обществом региональ-
ной анестезии, вводили двум пациентам (4.08%). При тяжелых интоксикациях экзотоксическим шоком скорость введения 
варьирует от 20 мл/ч до 40 мл/ч.

Заключение: При тяжелых интоксикациях с кардиотоксическим синдромом и гемодинамической нестабильностью доза 
ЛЭ определяется Американским обществом региональной анестезии. При всех умеренных отравлениях можно вводить более 
низкие дозы ЛЭ 0.3-0.6 мл/кг в виде непрерывной внутривенной инфузии в течение 12-24-48 часов. При этих дозах побочных 
эффектов не наблюдалось.

Ключевые слова
дозировка липидной эмульсии, липидная эмульсия, острая лекарственная интоксикация
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