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Vaka Sunumu

75 yasinda, koyde yasayan bir erkek hasta,

Evinin 6nilinde distlyor, oglu olaya sahit oluyor ve acil

servise ambulansla geftiriliyor,

Fizik muayene: acil serviste bacagini oynatamiyordu, sag

bacaginda kisalma ve agri vardi
Baska bir yaralanma yoktu

Kisa bir siire iginde rontgen gekildi







Kastk ve uyluga vuran agri igin iv morfin ve parasetamol yapild.
Agrinin devam etmesi lzerine Bupivacain ile 20 ml. femoral blok

yapild.
Birka¢ dakika sonra hasta arrest oldu ve CPR baslandi

Hastanin ritmi Asistol, ekip algoritmaya gére CPR yapti



- CPR'ye devam edildi,

= 1.5 ml/kg infralipid verildi

Etkin CPR'dan 8 dakika sonra dolasim yeniden geldi

Tablo

lokal anestezige bagli akut kardiyak toksisite

olarak degerlendirildi.




TARIHCE

é 1884 -1891 yillari arasinda 200 sistemik toksisite vakasi ve 13 &liimin
bu ilaglarla iligkilendirilmesi kokainin LA olarak baslangigtaki yaygin

kullanimini azaltt
é 1979 dan 1982 ye kadar olan periyot boyunca 5 hastanin 6limii
d Acil servisde minér hastaliklar igin tedavi edilen saglikli hastalardi
 Bupivakain
Hastalarin ikisi 11 yasinda erkekti
Onerilen ilag dozuna bagl kalinmasina ragmen éliimler gergeklesti

IV Regional Anestezi igin kullanimi o zamandan beri terk edildi



Lokal Anestezik Toksisitesi (LAT)

* LAT periferik sinir blogu tekniklerinin

mortalitesi en ylksek komplikasyonudur.
* Lokal anesteziklerin
- yanhglikla intravaskiiler uygulanmasi ya da

-emniyet sinirinin Gzerindeki dozlarda kullanimi

toksisitenin en sik nedenleridir.




Intravenoz Lipid Emiilsiyonu (ILE)

- Onceleri, malniitrisyonda kalori kaynagi olarak
total parenteral beslenme amagli kullanilan bir

soliisyondu.

- Son yillarda basta lokal anestezik ilag

zehirlenmeleri olmak iizere lipofilik olan ilag
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zehirlenmelerinde hemodinamik anstabil hastalarin

resisitasyonunda etkin bir antidot olarak

kullanilmaya basladi *

*Rotschild L, et al. Lipid emulsion in clinical toxicology. Scand J Trauma Resusc Emerg Med 2010;18:51.
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Abstract

Intravenous lipid emulsion is an established, effective treatment for local anesthetic-nduced cardiovascular collapse. The predominant theary for its e .
. . . . - b . . . Related citations in PubMed

mechanism of action is that by creating an expanded, intravascular lipid phase, equilibria are established that drve the oflending drug from target

tissues inta the newly formed lipid sink” Based on this hypothesis, lipid emulsion has been considered a candidate for generic reversal of taxicity (R (ntraenas fat emulsions in toscolagy].

caused by overdose of any lipophilic drug. Recent case reports of successful resuscitation suggest the eficacy of lipid emulsion infusion for treating [Przegl Lek 2012

non-local anesthetic overdoses across a wide spectrum of drugs: [ERY WG ER0E TR EE RGN E R0 R e D [T ntravenous lipid emulsion as antidate: a

SRR T b LR Lipid emulsion therapy Is gaining acceptance in emergency rooms and other crtical care settings as a possible summary of publist [Emerg Med Australas. 2011]

treatment for lipophilic drug toxicity. While protocals exist for administration of lipid emulsion in the setting of local anesthetic toxicity, no optimal

regimen has been established for treatment of acute non-local anesthetic poisonings. Future studies will shape the evolving recommendations for lipid

emulsion in the setting of non-local anesthetic drug overdose.

R Intravenous fipid emulsion as antidote
beyond local anesthetic [Acad Emerg Med. 2009]

Use of lipid emulsion in the resuscitation of a
PUID: 20823546 [Publed - indexed for MEDLIE] PHCID: PHC2858394  Free PNIC Article patient with prolonged ca [Ann Emerg Med. 2006]




Lipofilik Ilaglar

Amlodipine

Verapamil

Metoprolol

Bupivacaine
Diphenhidramine
Propranolol

Tricyclic antidepressants

Organophosphates

Bupropion
Carvedilol
Quetiapine

Flecainide
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Case report; successful lipid resuscitation in multi-drug overdose with predominant tricyclic antidepressant achne
toxidrome.
Harvey ', Cave 6. u Save items .
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Abstract
We report a case of profound neurologic and cardiovascular manifestations of tricyclic antidepressant intoxication following seff-paisoning with muttiple
pharmaceuticals including amitriptyline in excess of 43 mg/kg, in a 51-year-ald male. Institution of mechanical ventilation, volume expansion, Related citations in PubMed "

systemic alkalinisation (pH 7.51), and intermittent bolus metaraminol resulted in QRS narrowing but failed to resalve the developed shock. One 100-
ml bolus of 20% lipid emulsion followed by a further 400 ml aver 30 min was administerad with restoration of haemadynamic stability, thereby
curtalling the need for ongoing vasopressor medications. Assayed blood levels were consistent with the lipid sink’ being @ major effecter in the
observed improvement.

Successful reversal of Ife threatening cardiac
effect following dosule; [Clin Toxicol (Phila). 2011]

Terlipressin as an adjunct vasopressor in
refractary hypotension after [Resuscitation. 2007]

PID: 2 3 Free PNC Article

[PubMed] PHICID: PHC339587
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Fat emulsion therapy and tricyclic antidepressant
overdose: first case o= al

WS

Intravenous fat emulsion to reverse haemodynamic instability from intentional
amitriptyline overdose. Engels PT, Davidow JS. Resuscitation 2010;81:1037-1039.

Abstract

This case report, from Edmonton Alberta. describes a 27-year-old man who ingested —
by history — 4.25 g of amitriptyline. In the emergency department he was
unresponsive with a GCS of 3, BP 67740, and QRS interval 240 msec. On arrival he had
two tonic-clinic seizures and was intubated. Despite treatment with sodium
bicarbonate, pressors, and benzodiazepines, he suffered episodes of pulseless
wentricular tachycardia and remained pressor-dependent approximately 8 hours after
ingestion AL that time the treating team decided to administer intravenous fat
emulsion therapy. After the initial bolus, pressors were rapidly weaned and eventually
discontinued. Urine toxicology screen was positive for tricyclics.

“Poisorn is in ewverything, and
no thing is without poison™ - Paracelsus
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Lipid rescue of massive verapamil overdose: a case report. archive
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Liang CW', Diamond 8J Hagg DS,
@ Author information Save items =
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INTRODUCTION: Massive intentional verapamil overdase is a toxic ingestion which can cause multiorgan system failure and has na currently knawn
antidote.
CASE PRESENTATION: The patient is a 41-year-ald Caucasian woman wha ingested 19.2 g of sustained release verapamil in a suicide attempt. Qur  Related citations in PubMed -

patient became hypatensive requiring three high-dase vasapressars to maintain arterial pressure. She also developed acute respiratory failure,
bradycardic ventricular thythm necessitating continuous transvenous pacing, and anunic renal failure. Our patient was treated with intravenous
calcium, bicarbonate, hyperinsulinemic euglycemic therapy and continuous venovenaus hemodialysis withaut success. On the fourth day after
hospital admission continuous intravenous lipid therapy was initiated. Within three hours of beginning lipid therapy, our patient's vasapressar
requirement decreased by half. Within 24 hours, she was on minimal vasapressor support and regained an underlying junctional rhythm. After three
days of lipid infusion, she no longer required inotropic agents to maintain blood pressure or pacing to maintain stable hemodynamics. latrogenic lipid emulsion overdose in a case of
amlodipine poisning. [Clin Toxical (Phila). 2010]

Massive overdose of sustained-rzlease
verapamil: a case report an [Am J Med Sci. 1995

Critical care management of verapamil and
diltiazem overdose with 2 [Ann Emerg Med. 2013]

CONCLUSIONS: Intravenous fat emulsion therapy may be an effective antidate for massive verapamil toxicity.

Hyperinsulinemic euglycemia therapy for
PHID: 21854835 [PubMed] PHCD: PMC3169500  Free PMC Article verapamil poisoning: case [Am J Crit Care. 2007]

_ " RERE Verapamil overdose: case report and
LinkQut - more resources ¥ review of the literature. [Ann Pharmacother. 1992)
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“Poison is in everything, and
no thing is without poison®™ - Paracelsus

HOME

Lipid emulsion and propranolol: first case

wEN

Intravenous lipid emulsion in propranclol overdose. Dean P et al. Anaesthesia Nov
2010:65:1148-1150.

Mo abstract ovailable online

This brief article presents the first clinical case report describing the use of IV lipid
emulsion to treat propranolol overdose. A 27-year-old woman was brought to the
emergency department approximately 1 hour after ingesting 7 g of propranclal. On
presentation she was hypotensive (8030 mmHg) and bradycardic (25 bpm). Despite
treatment with fluids, atropine, glucagon, and high-dose insulin, and eternal pacing she
remained unstable, suffering tonic-clinic seizures and cardiac arrest. A palpable pulse
returned after administration of advanced life support measures, but her blood
pressure and pulse remained low. After consultation with Britain's MNational poison
nformation Service, 20% Intralipid was given (100-ml bolus followed by 400-m| ower 20
min). The authors suggestions that the patient’s condition rapidly improwved after this.
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Multiple animal studies and limited clinical experience have suggested that

administering IV lipid emulsion has a beneficial effect on outcomes in acute overdose
of lipophilic drugs, including bupivacaine, propranolal, verapamil, clomipramine, | it .
bupropion, and amitriptyline. The exact mechanism responsible for this effect has not P O D CAST

been fully determined. Does the lipid infusion provide a "sink” that sequesters fat-
soluble drugs? Or do the lipids primarily provide fuel for the myocardium and improve
cardiac function?

The main objective of this animal study was to determine how extensively IV- # This makes it clear: stoned driving is indeed
N ) _ N e e ) ) dangerous

administered amiodarone was sequestered by an IV infusion of lipid emulsion. Twenty

pigs were anesthetized and instrumented, then given a bolus of either lipid emulsion » Effects of marijuana on driving ability
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Toxicity of Lidocaine Improved with Lipid Emulsion Treatment:
N —
Case Report

Lipid Emiilsiyon Tedavisi ile Diizelen Lidokain Toksisitesi:
Olgu Sunumu

Lidokain Toksisitesi / Tawicity of Lidocaine

Hayriye Gandlli, Edip Génalc?, Lokman SoyoraP, Mehmet Fatih Ozbay®, Yoksel Kaya*
Yiizingi il Universitesi, Tup Fakiitesi, Acil Tip AD, Van,
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%an Bolge ERitim ve Aragtirma Hastanesl, i Hastalilan Kiinigi, Van,
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Case Report

H B Schattauer 2012

v
Successful treatment of permethrin toxicosis in
two cats with an intravenous lipid administration

M. Briickner; C. 5. Schwedes
Kleintierklinik Augsburg, Fachtierarztliche Klinik fir Kleintizre

Key words
Pyrethroids, intoxication, cat, intravenous lipids, soybean oil

Summary

The present work describes successful treatment of permethrin toxico-
sis in two cats with a novel therapy of intravenous lipid administration.
Two cats presented in lateral recumbency and with generalized tremor
after they had been incidentally treated with permethrin for flea control
by their owners. Initial therapy consisted of diazepam, propofol, bath-
ing, and intravenous fluids. After an initial bolus of 2 ma/kg BW pento-
barbital a pentobarbital continuous rate infusion (CRI) was started.
Both cats received an emulsion of 20% soybean oil and 80% olive oil,
commaonly used as fat component of total parenteral nutrition in hu-
mans, later in the course of therapy. A bolus of 2 mlfkg BW of the emul-
sion followed by a CRI of 4 ml/kg BWih for 4 hours was administered via
a jugular catheter as reported previously. One cat received two cydes of
therapy with intravenous lipid whereas the other cat needed just one
application. Both cats recovered completely without requiring any
further treatment. In conclusion, administration of intravenous lipids
for permethrin toxicosis in cats is a novel treatment approach which
seems to be highly effective in shortening the recovery time for per-
methrin toxicosis and possibly other fat-soluble toxins.

Korrespondenzadresse
Michael Brickner
Tierarztlichie Fachklinik fir Kleintiere

Schliisselworter
Pyrethroide, Intoxikation, Katze, intravendse Lipidgabe, Sojabohnendl

Zusammenfassung

Die worliegende Arbeit beschreibt die erfolgreiche Behandlung einer
Permethrinvergiftung bei zwei Katzen mit einem neuwartigen Therapie-
ansatz, der intravendsen Verabreichung einer Lipidlésung. Beide Katzen
wurden in Seitenlage und mit einem generalisierten Tremor wor-
gestellt, nachdem sie versehentlich won ihren Besitzern mit einem Per-
methrinpréparat zur Flohbekampfung behandelt worden waren. Die Ini-
tialtherapie bestand aus der intravendsen Applikation von Diazepam
und Propofol sowie Baden und intraventser Flissigkeitstherapie. Nach
einem initialen Bolus von 2 mg'kg KM Pentobarbital wurde ein Pento-
barbitaldavertropf (DTI) gestartet. Im weiteren Verlauf erhielten beide
Katzen iiber einen zentralen Venenkatheter in der V. jugularis eine Emul-
sion aus 20% Sojabohnendl und 80% Olivendl, die herkémmlich als
Fettkomponente bei der totalen parenteralen Ernahrung des Menschen
Verwendung findet. Begonnen wurde mit einem Bolus von 2 mlfkg KM
der Lipidemulsion, gefolgt von 4 mlfkg KM/h fir 4 Stunden. Bei einer
Katze erfolgten zwei derartige Therapiezyklen mit dem Lipid, wahrend
bei dem zweiten Patienten nur eine Anwendung erforderlich war. Beide
Katzen erholten sich vollstindig ohne weitere TherapiemaBnahmen. Zu-
sammenfassend stellt die intraventse Verabreichung von Lipiden fir die
Permethrinvergiftung der Katze einen neuartigen Behandlungsansatz
dar. Diese erscheint duBerst effektiv bei der Veerkiirzung der Erholungs-
zelt im Rahmen einer Permethrinvergiftung und méglichenaeise auch
bei einer Intoxikation mit anderen fettlgslichen Toxinen.

Erfolgreiche Therapie siner Permethrinvergiftung bei zwei Katzen durch
intravendse Gabe einer Lipidlasung
Tierdrztl Prax 2012; 40 (K): 129=134



Intralipid Emidilsiyon (ILE)

* |LE ilk kez suni beslenme amaciyla 1960'ta tipta kullanildi

« Lokal anestezik toksisitesinde ILE kullanimi ilk kez 1990°da

tartisiimaya baglandi.

« ILE kullanimi ile ilgili literattir simdilik insan vaka sunumu,
hayvan deneyleri, bircok sayida derleme ve vaka serisinden

ibaret



American Society of Regional Anaesthesia

insanlarda gortilen ciddi LAST olaylarinin degerlendirildigi

v Bu komplikasyonlarin nadir gorulmesi

v Kritik hastaliklarda medikal girisimler icin bilgilendirilmis hasta
onami alinmasinin gug

v’ Gelecekte de RKC’larin yapilmasi zor bir olasilik gibi
gorunmektedir
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Lipid 20% emulsion ameliorates the symptoms of olanzapine toxicity in a 4-year-old.
MeAllister RK Tutt D, Calvin CS.
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Abstract
Olanzapine (Zyprexa; Eli Lilly, Indianapolis, N} is an antipsychatic medication that has been useful in the treatment of psychiatric disorders. In cases
of overdose, cardiovascular and neurologic changes are seen. Lipid emulsion has proven successful in relieving the toxicity assaciated with overdose
of lipic-soluble drugs. We present a case report of a 4-year-old child who presented with tachycardia and agitation, followsd by samnalence after Related citations in PubMed =

prasumed accidental alanzapine ingestion. Treatment with lipid emulsion resulted in amelioration of the symptoms. Inadvertent discontinuation of 3
lipid emulsion infusion led to recurrence of symptams, which quickly resalved with an additional loading dose of lipid emulsion.

Comment in
Comment an "Lipid 20% emulsion ameliorates the symptoms of olanzapine taxicity in a 4-year-old". [Am J Emerg Med. 2012]

PIIID: 21641141 [Pubhled - indexed for MEDLINE]
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Comment on "Lipid 20% emulsion ameliorates
the symptoms of olanzz [Am J Emerg Med. 2012]

Use of intravenaus lipid emulsion in the
resuscitation of a patie [Clin Toxicol (Phila). 2013]

Treatment of quetiapine overdose with
intravenous lipid emulsion.  [Keio J Med. 2013]

Olanzapine overdose in children and
adoles [J Child Adolesc Psychapharmacal. 2005]

Intravenous lipid emulsion in clinical
toxic [Scand J Trauma Resusc Emerg Med. 2010]

Mae amidmiim



freergeicy Medciee Ausifalasin -':
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Review article: Intravenous lipid emulsion as
antidote: A summary of published human
experience

Grant Cave,"** Martyn Harvey** and Andis Graudins®”

"Hutt Hospital, Lower Hutt, *University of Otago, Wellington School of Medicine and Health Sciences,
Wellington, Emergency Department, Waikato Hospital, Hamilton and *University of Auckland, Waikato
Campus, Auckland, New Zealand; and “Tamwaorth Rural Referral Hospital, Tamworth, New South Wales,
“Department of Medicine, Southern Clinical School, Monash University and “Southern Health, Monash
Medical Centre, Clayton, Victoria, Australia

Abstract

Intravenous lipid emulsion (ILE) has been demonstrated to be effective in amelioration of
cardiovascular and central nervous system sequelae of local-anaesthetic and non-local-
anaesthetic drug toxicity in ammal models. Sequestration of lipophilic toxins to an
expanded plasma lipid phase 18 credited as the predominant beneficial mechanism of action
of ILE. Systematic review of published human experience is however lacking. We deter-
mined to report a comprehensive literature search of all human reports of ILE application
mn drug powoning. Forty-two cases of ILE use (19 local-anaesthetic, 23 non-local-

1 |




 Onceden deneysel bir tedavi kabul edilen, fakat simdi

siklasan kullanimla beraber ana akim tedavi haline gelen

ILE tedavisi Acil Tip hekimleri'nin ilgisini cekmektedir

THE REVIEW

HCOIME ABCUT

Are emergency departments prepared to treat local
anesthetic toxicity?

R

Local anaesthetic toxicity: are we prepared for the consequences in the Emergency
Department? Cooper BR et al. Emerg Med f 2010;27:599-602.

Abstract

The goal of this hopelessly confused study was to measure the knowledge of
emergency department (ED) physicians concerning correct usage and toxicity of local
anesthetics (LA) in the ED. Junior and senior doctors in four EDs answered a
questionnaire about Mmaximum safe doses of lignocaine (lidocaine), bupivacaine
(Marcain) and prilocaine, as well as the presentation and management of severe LA
Ttoxicity.

The authors found that while most senior physicians correctly calculated the
maximum safe dose of lidocaine, 80% of junior doctors were not able to do so. In
addition, less than half of the junior doctors were aware of lipid emulsion therapy for

“Poison is in everything, and
no thing is without poison”™ — Paracelsus
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* Amerika Zehir Kontrol Merkezleri'nde yakin
zamanda yapilan bir arastirma, cogu merkezin ILE

tedavisi icin bir protokole sahip oldugunu ortaya

koyuyor *

* Christian MR, et al. J Med Toxicol 2013 May 10. [Epub ahead of print]
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AMERICAN SOCIETY OF
RecioNnAL ANESTHESIA AND Pain MEepDiciNnEe

Checklist for Treatment
of Local Anesthetic Systemic Toxicity

The Pharmacologic Treatment of Local Anesthetic Systemic Toxicity (LAST)
is Different from Other Cardiac Arrest Scenarios
3 Get Help
-1} Imitial Focus
Jd Airway management: ventilate with 100246 oxygen

J Seizures uppression: benzodiazepines arc preferred: AVOID propofol
in paticnts having signs of cardiovascular instabality
J Alert the ncarcst facility having cardiopulmonary bypass capabality
2 Management of Cardiac Arrhythmias

3 Basic and Advanced Cardiac Life Support (ACL.S) will reguare
adjustment of medications and perhaps prolonged cffort

AVOID vasopressin, calcium channel blockers, beta blockers, or local anesthetic
REDUCE individual epinephrine doses to <1 mcg/kg

Emulsion (2094 Therapy (valucs in parcnthesis arce for 70kg paticnt)

Bolus 1.5 milJkg (lcan body mass) imtravenously over 1 minute (~100mL )
Continuous infusion 0.25 miJkg/min (~18 ml/min: adjust by roller clamp)

Repeat bolus once or twice for persistent cardiovascular collapsc

Doublce the infusion rate to 0.5 mil /kKg/man if blood pressure remamns low

Continue infusion for at icast 10 minutcs aftcer attaming circulatory stability

"
COoOpoOoOROC

Recommended upper Iimat: Approximately 10 mlJskg ipad emulsion
over the first 30 minutes

2 Post LAST events at www_lipidrescuc.org and roport usc of ipad o www. lipidregistry.org




ILE nedir?

ILE bir yag ve su mikroemulsiyonudur (%20)

soya yagl, yumurta fosfolipidleri, gliserin ve su

Soya fasulyesinden elde edilmistir

pH’s1 8.0°dir

En sik kullanilan ticari formu %20’lik intralipid




Emulsiyonlar, birbiriyle karismayan iki sivinin birbiri igcinde

dagilmasindan olusmus, homojen gorunuslu heterojen sistemlerdir.

pH-gradient liposomes
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Sold particles
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""" . Lokal Anesteziklerin etki mekanizmas!

* Voltaj bagimli sodyum kanal blokaji (%75)
"""" * Kalsiyum kanal bloka ji
* Potasyum kanal blokaj:

 G-protein ile regiile kanal blokaiji



Etki mekanizmasi nasildir?

ILE’nin etki mekanizmasi tam anlasiimamakla beraber su faktorlerle iliskili oldugu diisiinilmektedir:
- ”Lipid Sink”
* Plazmada lipofilik ilaglari hizla baglar, bir lipid atik deposu olusturur

* Bu, en olasi primer farmakokinetik mekanizma

- lyon kanallari lizerine etkileri

- Bloke olan Sodyum ve Kalsiyum kanallarini aktive eder

- Metabolotrofik

- G-proteinler yoluyla sekonder mesaj iletimi etkileri

- Alkaline pH
- Kalp kasi icin Enerji Substrati

- Mitokondriyal eneriji Uretimini yeniden saglar



“Lipid Sink”
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Lipid droplet
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Lipid inflizyonu;

- Miyokarda yag asidi girigini artirarak, kitle etkisi ile LA kaynakl tasima blokajini ortadan kaldirir
- Kanda suni lipid faz olusturarak, lipofilik LA'lerin bu faz igine ¢itkmalari yolu ile plazma seviyelerini
azaltir

- Biiyik olasilikla yagda ¢oziinen LA igerigini kardiyak dokudan geken ve boylece kardiyak ilefi,
kontraktilite ve koroner perfiizyonu iyilestiren bir "lipid sink (lipid gamuru)” gibi etki ederek

resisitasyonun kolaylastirilmasina yardimci olabilir



Kalp kasti igin Enerji Substrati

Serbest yag asitlerinin mitokondride oksidasyonu

myokard igin gerekli ATP'nin %70'" ini saglar.

ILE uygulamas: ile serbest yag asidinin verilmesi
daha fazla ATP olusumunu ve daha fazla miyokard

enerji kaynagi olmasini saglar.



Iyon kanallari iizerine etkileri

- Bupivakaine bagl toksisitede ILE'nin membran

kanallarina etkisi gosterilmistir.

- Bupivakain, myokardda sodyum kanallarini bloke

eder ve bu etki ILE tarafindan ortadan kalkar.




Iyon kanallari iizerine etkileri

+ ILE voltaja bagimli ¢aligan kalsiyum

» Bu kalsiyumun igeri akisi demek daha gigli
miyokard kontraktilesi demektir.



Bu model isleyisi, bupivakain gibi lokal anestetik

maddeler ile olan zehirlenmelerde gésterilmistir.

Kokain, lipofilik bir madde oldugu igin kokain
zehirlenmesinde ILE'nin faydali etkisini de

agtklayabilen bir varsayim olabilir.



Kokain zehirlenmesi neden onemli?

2008 yilinda “National Survey of Drug Use and Health” verilerine gore
kokain gibi maddeler nedenli acil servislere basvuru orani, tim kétiye

kullanimhi ilaca bagl olan zehirlenmeler iginde % 25’ tir.

Acil hekimleri bu ilaca maruz kalmis hastalar ile siklikla

karsilasmaktadirlar

Giigli bir sempatomimetik olan Kokain'in zehirlenmesinde, yiiksek morbidite

ve mortalite riski vardir ||



Kokain zehirlenmesi neden ohemli?

Kokain dozu arttikca lokal anestetik etkileri baslar, gerek sodyum

gerekse de potasyum kanallari bloke olur.
Kardiyovaskuler komplikasyonlar olarak;

- miyokardiyal iskemi,

- hipertansif atak,

- aritmi, miyokardit ve

- aort diseksiyonu gelisebilir.

Hastalar serebral infarkt, intrakranyal kanama ve nobet riski de

tasirlar.
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We describe the management and recovery of a 28-year-old man following a history of overdose by nasal inhalation of cocaine. The patient was
presented in a comatose state suffering from seizures and marked cardiovascularly instability. Intravenous lipid emulsion was administered following
initial rasuscitation and tracheal intubation, as a means of treating persistent cardiac ahythmias and profound hypatension. Following lipid emulsion  Related citations in PubMed *

therapy, the patient’s life-threatening cardiovascular parameters rapidly improved and he recovered well without any side effects, thus being Intravenous fid emulsion in wide complex

discharged vithin 2 days. anthythimia vith aitemating bur [Kardiol Pol. 2017]

© 2011 The Authors. Anaesthesia © 2011 The Association of Anaesthetists of Great Britain and Ireland. Successfulreversal of I threatening cardac

. effect fallowing dosule; [Clin Toxical (Phila). 2011]
Comment in

Logging the delivery of intravenous lipid emulsion for cocaine and other lipophilic drug overdoses. [Anaesthesia. 2012] Usefulness of intravenous lipid emulsion for
cardiac taxicity from cocaine [Am J Cardiol. 2013]

(B intravenous lipid emulsion as antidote
beyond local anesthetic [Acad Emerg Med. 2009)

[ Bt 2: intralipiclipid emulsion in beta-
blocker overdose. [Emerg Med J. 2011]

PMID: 22074030 [Pubhled - indexed for MEDLINE]
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Local Anaesthetics

Other (Calcium Channel
Blockers, antipsychotics)




ILE Yan Etkileri

+ ILE tedavisi bazi laboratuar sonuglarinda karigikhga yol
acabilir Il *

» LE tedavisinden sonra, kreatinin, lipaz, ALT, CK ve
biliriibin seviyeleri dlglilemezken kolorimetrik testlerle

6lglilen serum glukoz seviyesi ve serum magnezyum ve

albumin degerleri yanhs ¢ikar

* Grunbaum AM, et al. Clin Toxicol (Phila) 2012;50:812-7.



* Hipersensitivite, Hipertrigliseridemi, Kolestaz, artmig infeksiyon riski
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Prolonged lipemia and pancreatitis due to
extended infusion of lipid emulsion in
bupropion overdose
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Abstract

Background. Lipid emulsion is gaining popularity as an antidote for lipophilic drug overdose, and is
generally considered safe at doses recommended for antidotal therapy. We report a case of
asymptomatic pancreatitis following extended infusion lipid emulsion. Case report. A 1d-year-old
female presented to the emergency department actively seizing after ingesting 9 g of bupropion
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“Poison is in everything, and
no thing is without poison” - Faracelsus

HOME ABOUT RATING 5Y5TEM E-MAIL THE EDITOR

Lipid Emulsion Overdose SEARCH

W Follow {@poisonreview - 3,015 followers

REE

latrogenic lipid emulsion overdose in a case of amlodipine poisoning. West PL et al. =

Clin Toxicol [Epub ahead of print] 2+1  Bunu Google'da Gnerin

Abstract ) Subscribe via RSS

This report describes a rare case of lipid emulsion overdose. A 71-year-old woman

ingested 27 5-mg tablets of amlodipine and was treated with lipid emulsion therapy
(LET) after developing hypotension resistant to fluid, pressors, and hyperinsulinemia- _ it
eugylcemia therapy. A standard protocol for LET — calling for a maximum of 8 mL/kg P O D CAST

—was faxed to the hospital, but the patient inadvertently received five times the
recommended dose. After the infusion was stopped, the patient’s blood specimens
were described as looking like “creamy tomato soup”. The authors state that they

could not detect any beneficial or adverse effect from the LET overdose. . . o
# This makes it clear: stoned driving is indeed

P + + + SRS . P dangerous
To my reading, the data do not support the claim that there was no adverse effect
from the excess lipid. Table 1 shows that just after the infusion was stopped, the p02 » Effects of marijuana on driving ability




http://www.lipidrescue.org/

LipidRescue™ Resuscitation

... for drug toxicity

Click Here If You Need Help Right Now

Welcome Welcome A Review of Lipid
Background Resuscitation
Treatment Overview LipidRescue™ resuscitation refers to the use of an intravascular infusion of A Comnrchoavs
Treatment Overview £ D
Instructions (PDFs a lipid emulsion to treat severe, systemic drug toxicity or poisoning. It was P ow i
neview ol Lapid

Introducing LipidRescue originally developed to treat local anesthetic toxicity, a potentially fatal Resuscitation
to Your Facility complication of regional anesthesia that can also occur in other situations
Medical Literature where patients receive local anesthetic injections. More recently,
Local Anesthetic LipidRescue™ has been shown in the peer-reviewed medical literature and
Toxicity : : L
St elsewhere to be an effective antidote for poisoning or overdose caused by a
Post Your Cases g et = e

o=, _ wide array of other (non-local anesthetic) lipophilic agents. Initial support
Sample LipidRescue™ SRt : T
Kit for this view was provided by a most remarkable case report where lipid

Bu site 2006'da kuruldu,
Basta lokal anestezik toksisitesi olmak ilizere benzer hayati tehdit edici overdozlarda

lipid tedavisi, epidemiyoloji, arastirmalar vb. Konularda giincel detayh bilgi kaynagi



Tabie 3. Animal stwdies on the freatment of focal anaesthetic infoxicafion width intravenows fpid

EFFRLISSTOTE .

ressim, TV

= Intravenous, KRB = Krefi-Ringer buffer, MAP = Mean arterial pressurve, PES = Physialogic
safire rofution, ROSC = Return of spontancous circalation, RIPP = Rate-pressure product.

Publicatiom Modea] Local anaesthetic Compared Treatrment Follow-up
I treatmeaents (W) timing
Weinberg et al. Rat Bupivacaine 0.75% 1. 10%0, 20%, or 30% 5 min before Unitil death
1998 part 1 1 il kg rnin wntil Intralipid” bupivacaine
cardiac arrest 2. P55
3 mil/keg for 5 mmim
Weinberg et al. Rat Bupiwvacaine 1. 30% Intralipid” Immediatehy Lintil death
1998 part 2 115,175, 20, or 22.5 2. P55 after
gk 7.5 ml/kg bolus, 3 bupivacaine
2_ 10, 12.5, or 15 mlfkg mildkg for 2 min
Weinberg et al. Daog Bupivacaine 1. 20% Imtralipid™ 10 min after 30 mmim
2003 10 mgdkg 2. P55 cardiac arrest
4 mifkg bolus, 0.5 and apen-
mil/legfmiin chest heart
massage
Weinberg et al. Rat Bupivacaine 1. 20% Imtralipid” Immmediately il
2006 heart 500 pM wuntil triglyceride after returm of
comncentratiomn 1% bupivacaine heartbeats,
2. KRB REPPF 20% of
basalime
Stehr et al. 2007 Rat Levobupivacaine 20% Structolipid® 5 min after 10 min
heart 5 pofmnd 025 mldlegfmmiin bupivacaine
Mayr et al. 2008 Fig Bupivacaine 1. 20% Imtralipid™ 3 min after &0 mmim
5 mgikg 4 mifkg bolus, 0.5 cardiac arrest
+ Asphyxia mildkgdmiin for 10
miim
2. ADR + AVP
Weinberg et al. Rat Bupivacaine 1. 0% Intralipid” Immediatelhy 10 mein
2008 20 mmgug 2. P55 after
5 mil/kg bolus, 0.5 bupivacaine,
il legdmmiin bolus
3. ADR repeated 2.5
and 5 min
later if RPF
below 20% of
baselime
Cawve et al. 2009 Rabbit Bupivacaine 1. 20% Imtralipid™ 1 mim aftar 20 min

10 migdkg

2. P55

1.5 mifkg bolus, 0.25

bupivacaine,
bolus




reports of focal anaaesthelic snfoxicaliorn fryreafted wsth s

errulsiors. ACILS = Advanced cardiac fife support, ADDR = Adrenalirne, ASA = Americar Society
of Anesthesiologises physical status classificariors, AT R = Atropine, AV = Vasopressizn, CINS
= Central nervous systern, CPR = Cardiopulmonary restescitatior, ILE = Intravernncwus lipid
emzlsiors, MAP = Nearn arterial presure, NAIDR = Noradrenaline, PE A = Pulseless efectrical
acrivity, PSS = Physiologic salirnie sofusion, ROSC = Retfwurrn of sporitarieos cirvculasrion, RPP =

Rate—pressure product.

Publication Patient Local anaesthetic Situation Delay Other
ILE dose interventions
Rosenblatt et Male, S22 vy, Bupivacaine 1.2 Cardiac arrest 20 min Propofol, chest
al. 2006 82 kg mglkg 20% Intralipid™ compressions,
Mepivacaine 3.7 100 mi bolus, 0.5 ADR, ATR, AVP,
mgkg mi/kg/min for 2h amiodarone
Litz et al. 2006 Female, 84 v. Ropivacaine Cardiac arrest 10 min Chest

Foxall et al.

Spence 2007

Litz et al. 2008

Ludot et al.
2008

McCutchen
& Gerancher

H. M. Smith et
al. 2008

SO kg. ASA 3

Female, 7S v,
85 kg, ASA =

Female, 18

v. 86 kg.
pregnant

Male, 91 v,
57 kg. ASA =

Female, 13 v,
55 ka. ASA

Female, 82 y

Male 83 vy,
75 kg, ASA 3

Levobupivacaine
12 mgrkg

Bupivacaine 0.76
mg/kg

Mepivacaine S.3

mg/Skg
Prilocaine 1.75
mg/Skg

Lidocaine 1.8

mg/Skg
Ropivacaine 1.4

mg/skg

Ropivacaine 150

mg
Bupivacaine 150

mg

Bupivacaine 1.7

mg/Skg

Seizures,

collapse

CNS symptoms

Agitation,
wvertigo

Ventricular
tachycardia

Ventricular
tachycardia

Cardiac arrest

2096 Intralipid”™
100 mi bolus, 10
ml/miin

4 min
20% Intralipid”™
100 Ml in S min

Not reported
2090 Intralipid™ 2 x
50 ml bolus, 400
ml infusion

Not reported
205 Intralipid™ 2 x
50 ml bolus, 100
mil at 0.25 mikg/
min

Not reported
209 Medialipide™
1ISOmlin 3 min

3 min

20% Intralipid”™
100 mi bolus, 400
mil in 15 min

T min

209% Intralipid”™
250 ml in 2 min,
0.2 miikg/min

compressions,
thiopental, ADR

Metaraminol,
propofol,

suxamethonium

None

Midazolam,
amiodarone,
defbrillation

Midazolam,
ADR, ATR,
defibrillation



Lable 5 _Animal studies on téc treatment o‘ other intoxications with {"g;'d emulian ILE =

Intravenous lipid emulsion, INS = Insulin, IV = Intravenous, MAP = Mean arterial pressure,
PSS = Physiologic saline solution, Vf= Respiration rate.

Publication Model
Russell & Rat
Westfall 1962
Kriegistein et Rabbit
al. 1974

Straathofetal., Rat
1984

Drug (IV)

Thiopental 20 mg/kg

Chlorpromazine 25 mq/
kg in 1 min, additional

30 mg/kg if survived

Phenytoin 10 mg

Compared
treatments (IV)

1. 10% corn oil
emulsion

2. 15% Lipomul®

3. Lipomul® with no
lipid

10 mi/kg

1.10%ILE

2. Xylitol solution
1 ml/min for 50 min

1. 20% Intralipid
2.PSS

3. No treatment
0.123 ml/h for 45h

Treatment
timing

Immediately
after thiopental

15 min before
chlorpromazine

41h before
phenytoin

Follow-
up

Until
waking

None



Table 6. Human case rf,:'.l_ﬂr:: gt the treatment ::u.‘ ather infaxications with h'gr':f emidsion. ADR
= Adrenaline, ASA = American Sm'ﬂy :gg" ﬁnﬂféfsim’ag:'m p&_yn'mf status rfaﬂj;fmn'm. ATR =
Atropine, AVF = Vasopressin, DOPA = Dopamine, ILE = Intravenous lipid emulsion, INS =

Insultn, NADR = Noradrenaline, PEA = Pulseless electrical activity, PSS = Physiologic saline

solution.

Publication Patient  Drug (PO) Situation Delay Other interventions
ILE dose
Dolcourt & Male,  Verapamil, Shock Motreported PSS, Ca™, DOPA,
Aaron 2008 Sy metoprolol H0%ILE1S MADR, INS, cardiac
mi bolus, 0.25 pacing
mifkg/min.
Repeated.
Harchelroad  Female, Atenalol, Simus bradycardia Mot reported ATR, P55, glucagon
&Palma2008 4oy paracetamal, 20% ILE 1000 mi

ethanal

in 2h



DENEYSEL (HAYVAN) CALISMALAR

1962 Russel; thiopental

*1987 Minton; amitriptyline

«2006 Cave; propanolol

+2006 Tebutt; verapamil

«2007 Weinberg; bupivacaine

+2008 Bania; verapamil

«2008 Medlej; verapamil

«2008 Perez; verapamil (optimal dose)
«2009 Hicks; bupivacaine (epi + VP)
«2009 Chu; nifedipine

+2009 Di Gregorio; bupivacaine (epi + VP)
«2010 Niiya; amiodarone

«2011 Kazemi; thiopental

«2012 ...

«2013 ...

*1974 Krielsgtein; carbamazepine
«2006 Weinberg; bupivacaine
+2006 Bania; propanolol

«2007 Harvey; clomipramine
«2008 Harvey; propanol

«2008 Mayr; bupivacaine

«2008 Weinberg; bupivacaine
«2008 Yoav; clomipramine

«2009 Cave; atenolol

«2009 Perez; verapamil (infusion rate)
«2010 Candela; bupivacaine
«2010 Browne; metoprolol

«2011 Harvey; propanolol (insulin)



AMERICAN SOCIETY OF
ReGiONAL ANESTHESIA AND PAIN MEDICINE

Checklist for Treatment
of Local Anesthetic Systemic Toxicity

J Get Help
J Initial Focus

o Airway management: ventilate with 100% oxygen

o Seizures uppression: benzodiazepines are preferred; AVOLD propofol
In patients having signs of cardiovascular instability

o Alert the nearest facility having cardiopulmonary bypass capability



J Management of Cardiac Arrhythmias

J Basic and Advanced Cardiac Life Support (ACLS) will require
adjustment of medications and perhaps prolonged effort

Jd AVOID vasopressin, calcium channel blockers, beta blockers, or local anesthetic
J REDUCE individual epinephrine doses to <l meg/kg
|ﬂ[>Lipid Emulsion (20%) Therapy (values in parenthesis are for 70kg patient)
Jd Bolus 1.5 mL/kg (lean body mass) intravenously over | minute (~100mL)
Continuous infusion 0.25 mL/kg/min (~18 mL/min; adjust by roller clamp)
Repeat bolus once or twice for persistent cardiovascular collapse
Double the infusion rate to 0.5 mL/kg/min if blood pressure remains low

Continue infusion for at least]() minutes after attaining circulatory stability

SR E e Esp e

Recommended upper limit; Approximately 10 mL/kg lipid emulsion
over the first 30 minutes

J Post LAST events at www.lipidrescue.org and report use of lipid to www.lipidregistry.org

%




Amerika Rejyonel Anestezi Birligi (ASRA)
ILE Tedavi Protokolii

« ilk bolus dozu 1.5 ml/kg
* 10 ml/kg uzerine ¢ikilmamali
* Bolus suresi 15-30 dk. olmali

« Ardindan 0.25 ml/kg/saat infuzyon




INMIMEDIATELY

Giwve an initial intravenous bolus
injection of 20% lipid emulsion

1.5 mil.kg™ aver 1 min

AFTER 5 MIM

Give a maximum of two repeat
bBoluses {(same dose]} if:

= cardiovascular stability has not
been restored or

= an adeqguate circulation
deteriorates

Leave 5 min between boluses

A maximurm of three baoluses can be
given {including the initial bolus)

Start an intravenous infusicon of 20%
lipid emulsion at 15 ml.kg'.h~"

Continue infusion at same rate, but:

Double the rate to 30 ml.kg'.h™" at
any time after 5 min, if:

= cardiovascular stability has not bean
restored or
= arn adeqguate circulation detericrates

Continue infusion until stable and
adequate circulation restored or
maximum dose of lipid emulsion given

An approximate dose regimen for a 70-kg patient wouwld be as follows:

Give an initial intravenous bolus
injection of 20%: lipid emulsion
120 ml owver 1 min

Give a maximum of two repeat
boluses of 100 mil

Start an intravenous infusicon of 20%:
lipid emulsicn at 1000 ml k'

Continue infusion at same rate
bBut double rate to 2000 ml.k if
indicated at amy tirme




Lipid Kiti: %20 Lipid kutusu (500 ml), IV tubing, 60 cc Enjektorler, ve intraketler

Lipid uygulama protokolu kutuya iligtirilmis

If you use Intralipid to treat a case of local anaesthetic toxicity,
Please report it at www.lipidrescue.org. Remember to restock
the lipid. Ver 7106

LipidRescue™

TREATMENT FOR LOCAL ANESTHETIC-INDUCED
CARDIAC'ARREST




Sonug

* Deneysel ¢alismalar ve vaka sunumlari LAT basta
olmak tzere lipofilik ilag zehirlenmelerinde ILE

kullanimini destekliyor.
Fakat LAT disindaki zehirlenmelerde kontrollii
klinik ¢alismalara ihtiyag var

» Acil servis ve anestezi departmaninda ILE
endikasyonlari iyi bilinmeli ve gerektigi durumlarda

hizlica ulasilabilecek durumda olmalidir.
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