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Effect of Intravenous Lipid Emulsion in the Patient with Acute Poisoning
: A Systematic Review

Jinwoo Myung, M.D., Dong Ryul Ko, M.D., Taeyoung Kong, M.D.,
Young Seon Joo, M.D., Je Sung You, M.D., Sung Phil Chung, M.D.

Department of Emergency Medicine, Yonsei University College of Medicine, Seoul, Korea

Purpose: The purpose of this study was to evaluate the usefulness of intravenous lipid emulsion as well as adverse
events in acute poisoning patients.

Methods: Literature was accessed through PubMed, EMBASE, Cochrane library, Web of science, and KoreaMed.
All forms of literatures relevant to human use of intravenous lipid emulsion for acute poisoning were included. Cases
reports or letters without description of clinical outcomes for each case were excluded. The literature search was con-
ducted by two investigators in March, 2015, with publication language restricted to English and Korean. The effect,
onset time, and adverse event of lipid emulsion and final outcome of each case were analyzed.

Results: Eighty-one published articles were included, excluding articles whose title and abstract were not relevant to
this study. No articles were classified as high level of evidence. Sixty-eight case reports were identified, consisting of
25 local anesthetics and 43 other drugs, such as tricyclic antidepressants and calcium channel blockers. Although
most cases described significant clinical improvements, some of them showed no beneficial effect or worsening of
clinical course. Several adverse events including hyperamylasemia and laboratory interference were reported.
Conclusion: Although there were many case reports illustrating successful use of lipid for various drug poisonings,
the effect cannot be estimated due to significant possibility of publication bias. Therefore, lipids might be considered
in severe hemodynamic instability resulting from lipophilic drug poisoning, however further studies should follow to
establish the use of lipid as the standard of care.
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opathies” [mh] OR cardiomyopathy* [tiab] OR “shock,
cardiogenic” [mh] OR “cardiogenic shock™ [tiab] OR
“vasodilatory shock” [tiab] OR cardiodepress* [tiab]
OR cardiotoxic [tiab]) AND (poison* [tiab] OR
“poisoning” [mh] OR “poisoning” [sh] OR “drug over-
dose” [mh] OR overdose [tiab] OR “drug toxicity”
[tiab] OR intoxication [tiab] OR “toxicity” [sh] OR
toxin* [tiab]) AND (“intralipid” [tiab] OR “intravenous
lipid” [tiab] OR “lipid emulsion” [tiab] OR “fat emul-
sion” [tiab] OR “lipid resuscitation” [tiab] OR “fat
emulsions, intravenous” [mh] OR “lipids” [mh] OR
“lipid rescue” [tiab]).
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EMBASE: 789 [
Cochrane library: 2 L
Web of science: 70

KoreaMed: 32 |

Combined relevant articles
except duplication
(n=131)

Excluded (n=50)
Insufficient information (n=19)
Combined therapy (n=16)
Age less than 16 years old (n=10)
Not peer reviewed abstracts (n=5)

|
Classified by article type
(n=81)

Articles except case reports (n=13) Case reports
Guideline (n=3) (n=68)
Systematic review (n=5)
Prospective study (n=3) l
Retrospective study (n=2)

Local anesthetics

(n=25) Other drugs except

local anesthetics (n=43)

Fig. 1. Flow chart of article inclusion and exclusion process.
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Table 1. Summary of systematic review articles
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No. of No. of
Author Human trial Case reports Summary
Capf : 13 1) no apparent effect in 26 cases, 2) may be considered for resuscitation in severe hemodynamic
compromise caused by alipid-soluble drug

) 1) no clear effect in 22 cases, transient improvement only in 3 cases, 2) insufficient data are
Waring® no 76 available to provide recommendation except local anesthetic agents
Cave® no 42 might be considered in severe cardiovascular instability resulting from lipophilic toxin poisoning

” 1) should be used in local anesthetic toxicity 2) reasonable in any other hemodynamically signif-

Jamaty no 51 icant intoxication from fat soluble drugs after standard care
Cave 1 may be helpful in potentially lethal cardiotoxicity or developed cardiac arrest for highly

lipophilic cardiotoxic medication

Table 2. Summary of published case reports using lipid emulsion for the treatment of systemic toxicity from local anesthetics

Author Sex/Age Drug Clinical sx Effect of lipid ~ Onset (min) QOutcome Adverse effect
Aveline® F/51 Ro, lidocaine  jerking, agitation No improvement - General anesthesia  No comp
Bilotte? M/53 Ro, lidocaine complete AV block resolve rapidly Full No comp
Caenda® M/72 Ro, Me Seizure Seizure re-attack 10 Full No comp
Charbonneau® /19 Me myoclonus, dysarthria  symptom disappear <1 Full No comp
Espinet® M/36 Bu, lignocaine diplopia, dizziness  Symptom recovery <1 Full No comp
Foxall* FI75 levoBu shock QRS normalize rapidly Full No comp
Gallagher® M/28 Bu CPR ROSC NR Full No comp
Landy® 259 Ro seizure improved rapidly Full No comp
Lange® M/31  Lidocaine CNS toxicity improved 10 Full No comp
Litz® F/84 Ro CPR (10 min) ROSC 10 Full No comp
Litz*n M/91 Me, prilocaine somnolent Awake, EKG improve 5 Full No comp
Marwick® M/33 Bu CPR, seizure ROSC 3 Full Pancreatitis
McCutchen® F/82 Bu, Ro shock, seizure Remainedin VT NR Full No comp
Mizutani®® M/24 Ro restless, twitching ~ Symptom recovery few Full No comp
Nguyen™ M/19 Ro disorientation recovery <2 Full No comp
Rosenbl att? M/58 Bu, Me CPR (20 min) ROSC <1 Full No comp
Scherrer®? F/25 Ro CPR, seizure ROSC, awake <1,15 Full No comp
Shih® F/69 Bu, lidocaine bradycardia EKG normalize 2 Full No comp
Smith* M/83 Bu CPR ROSC few Full No comp

. ) ) Broncho-
Sonsino® F/92 Ro CPR (2 min) ROSC <1 Expire pneumonia
Spence® F/18 Bu restless, agitated improved <1 Full No comp
Varel&? F/83 Bu, Ro CPR ROSC 4 Full No comp
Warren® M/60 Bu, Me CPR ROSC few Full No comp
Whiteman® FI32 marcaine  CPR (45 min), seizure ROSC <45 Full No comp
Whiteside™ FI74 Bu seizure Resolution <1 Full No comp

Bu: bupivacaine, Ro: ropivacaine, Me: mepivacaine, NR: not reported, Full: full recovery, No comp: no complication
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Table 3. Summary of published case reports using lipid emulsion for the treatment of acute poisoning from drugs other than local anesthetics

Author Sex/Age Drug Clinical sx Effect of lipid Onset (min) Outcome  Adverse effect
Abdelmalek® F/30 diphenhydramine Seizure, shock, BP improved 19 Full Phlebitis, DVT
dysrhythmias
Agarwaa? M/44  amitriptyline Seizure, shock QRS normalized Few Full No comp
Arora® M/26 cocane shock, seizure BP improved, 10 Full No comp
QRS narrowed
Ardlan® F/29 quetiapine  shock, dysrhythmias BP, QRS improved 30 Full No comp
Bartos® F/42 quetiapine Hypotension BP improved 5 Full No comp
Blabers® F/36 dothiepin (TCA) Coma, Hypotension, Recovery of Few Full No comp
Dysrhythmias, sinus rhythm
Metabolic acidosis
Boegevig™ F/36 dosulepin  Seizure, Hypotension, QRS improved, <15 Full No comp
Dysrhythmias HR, BP stabilized
Bologa® F/81 diltiazzem  Coma, Hypotension, BP improved NR Full No comp
Dysrhythmias
Bowlers M/52  Amitriptyline, Coma, Seizure, QRS duration normalized, <1 Full No comp
liraglutide Hypotension BP improved
Castanares- F/50 lamotrigine Dysrhythmias EKG improved few Full No comp
Zapatero®
Cole? M/53 Diltiazem, Hypotension, arrest (6mins) <1 expire arrest
propranolol Bradycardia
Cole? F/50 Metoprolol, Somnolent, arrest(3mins) <1 expire arrest
Bupropion hypotension,
bradycardia
Dagtekin®® Fl44 Venlafaxine, Seizure, rigidity, Improved <1 Full No comp
lamotrigine hyperreflexia
Ellsworth®? M/51 flecainide  shock, Dysrhythmias QRS normalized <60 Full No comp
Engels® M/27  amitriptyline Coma, Seizure, Vaso down NR Full No comp
Dysrhythmias
Finn® M/61 Quetiapine, Coma, shock mental improve <1 Full No comp
sertraline
Franxman® F/39  Verapamil ER shock Vaso down NR Full No comp
Haesendonck® M/24 chloroquine CPR(1hr) ROSC NR expire recur arrest
Han® M/52 glyphosate, Drowsy, Bradycardia BP stabilized 60 Full No comp
surfactant
Harvey® M/51  Amitriptyline, Coma, Hypotension, QRS duration narrowed, <25 Full No comp
quetiapine Dysrhythmias BP improved
Hillyard® M/55  Venlafaxine, Coma, Hypotension, Mental improved 40 Full No comp
zopiclone Dysrhythmias
Jacob® M/59 propafenone drowsy, shock QRS improved, 60  Ventilator care  Nocomp
vaso down
Jakkala- M/21 cocaine Coma, shock, EKG, vaso down 10 Full No comp
Saibaba™ Dysrhythmias
Jovic-Stosic®  F/31 propranolol Coma, shock, BPimprove, seizurestop <10 Full No comp
Dysrhythmias
Kiberd™ F/25 amitriptyline Coma, shock, No NR Full No comp
EKG, seizure
Kundu® M/30 cocaine  Seizure, Dysrhythmias No NR expire Multiorgan
failure
Levine™ F/13 amitriptyline CPR(30mins) ROSC <7 Full pancrestitis
Livshits™ F/51 bupropion Somnolent, Hypotension, BP improved <30 Full No comp
Dysrhythmias
(continue)
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Table 3. Summary of published case reports using lipid emulsion for the treatment of acute poisoning from drugs other than local anesthetics

Author Sex/Age Drug Clinical sx Effect of lipid Onset (min) Outcome  Adverse effect
Livshits™ F/51 bupropion Somnolent, Hypotension, BP improved <30 Full No comp
Dysrhythmias
Lung™ M/21 citalopram  Seizure, unresponsive No NR discharge  Too small dose
Meaney™ Fl47 amlodipine  Dysrhythmias, shock Vaso down <12h Full laboratory error
Moon* Fl47 endosulfan  Coma, Hypotension, BP improved 10 expire Recur arrest
Dysrhythmias, Seizure
Moussot FI72 flecainide  Shock, QRS widening improved 30 Full No comp
Nogar™ F/48 lamotrigine CPR(45mins), Seizure ROSC NR Full No comp
Perza™® M/50 Trazodone, Shock, QRS widening improved NR Full No comp
doxepin
Scholten™ F/53  Amitriptyline, Coma, QRS improved <1 neurologic No comp
Citalopram, Hypotension sequelae
venlafaxine Dysrhythmias
Sirianni® F/17 Bupropion, CPR(52mins) ROSC 1 rehabilitation No comp
lamotrigine
ten Tusscher® F/21 propafenone  Coma, Hypotension, QRS improved, <60 expire Hypoxic injury
Seizure, Dysrythmias vaso down
Watt® F? quetigpine  Coma, Dysrhythmias No NR Full No comp
Weinberg® F/45 hal operidol CPR(15mins) ROSC 2 Full No comp
West™ F/71 amlodipine Hypotension No NR Full laboratory error
Wilson® F/57 diltiazem Hypotension, BP improved NR Full No comp
Bradycardia
Y ou® M/65 glyphosate- Coma, Hypotension, BP improved, <1 Full No comp
surfactant Dysrhythmias sinus rhythm
Y oung® M/32  verapamil SR shock, Dysrhythmias Vaso down 60 Full No comp
Y urtlu®® F/39 olanzapine GCS7 GCS15 Few hours Full No comp

NR: not reported, Full: full recovery, No comp: no complication, Vaso: vasopressor, DVT: deep vein thrombosis
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