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Lipid Rescue
From Bench to Bedside

Meg A Rosenblatt, MD*

* Professor of Anesthesiology and Orthopaedics.
Icahn School of Medicine at Mount Sinai.

THE PLAN...

 Science of «lipid rescue»
» Sdfety of lipid infusions
» Current research

» Diagnosisof LAST

* What's next

Este articulo puede ser consultado en versién completa en http://www.medigraphic.com/rma
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TIMELINE OF BUPIVACAINE AND LAST

Circulation

USED IN FIRST REPORT

CLINICAL OF TOXICITY

PRACTICE WITH PNB

1963 1977
1957 1970 1983 2006
BUPIVACAINE REPORTS OF 75% NO LONGER
SYNTHESIZED CARDIAC INDICATED IN OB
ARRESTS |-____;=
-

GUY WEINBERG, M.D.

e 16yr-old female
* |sovaleric acidemia
— Autosomal recessive dx of leucine catabolism
- Isovaeryl-CoA dehydrogenase deficiency
- Carnitine deficiency
- May sensitize heart to arrhythmias
— Arrhythmias during axillary liposuction
- 22 mg (0.4 mg/kg) bupivacaine
¢ Bupivacaine inhibits carnitine-dependent pathway

INVESTIGATION

» Measured respiration in cardiac mitochondria oxidizing
lipid and non-lipid substrates
— To see effect of bupivacaine

» Found bupivacaine inhibits key step in mitochondrial
transport

* Also...
— Pretreatment with lipid increases the dose of bupiva
caine to induce asystole in rats
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Mortality Fraction
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Pretreatment experiment

6 rats/treatment group—GA and instrumentation
Pretreated with 3 mL/kg/min with:

— Sdline

— Intralipid 10%

— Intralipid 20%

— Intralipid 30% 40
0.75% bupivacaine 10mg/kg/min to 10s of asystole o] 5

Concentrations of bupivacaine in plasmato cause arrest: 0 45 15 2 45
— 12.7 mg/kg
— 17.8 mg/kg
— 49.8mg/kg

— 82.0 mg/kg LIPID INFUSIONS ARE:

160
120
80

BP (mmHg)

Weinberg. RAPM 2003;28:198.

RESUSCITATION e Emulsionin water:

. — Soybean oil
Anesthetized rats - (predominantly neutral triglycerides)
Bupivacaine bolus - Made isotonic with glycerin
Ventilation 100% O, — Egg lecithin
Bolus _of: - The emulsifying agent
— Sdline — NO preservatives
—30%lipid * Particles 0.5 um in diameter
— Followed by infusions « Inblood these fat droplets form alipid compartment
Compressions PRN « Butnotjust alipid sink...
Survival
— HR > 100 bpm
— SBP > 60 mmHg
Lipid shifts dose-response curve to bupivacaine-induced
asystole
— LD50 from 12.5 to 18.5 mg/kg

@ Saline Treated

1.00 4 O Lipid Treated

0.75
0.50

0.25 ®

0.00 T T T 1
0 5 10 15 20 25

Bupivacaine Bolus Dose (mg/kg)
Weinberg. Anesthesiology 1998;88:1071.

12 hounds (22-26 kg) under GA
Bupivacaine 10 mg/kg injected

10 minutes internal cardiac massage

20% lipid -or- saline

4mL/kg bolus then 0.5 mL/kg/min infusion
100 versus 0% survival 4 o
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POTENTIAL MECHANISMS OF ACTION

e «Lipid sink»

— Sequestration of toxins of high lipophilicity

— Bupiv lipid: aqueous partition coefficient = 11.9:1
e Cytoprotection

— Akt (protein kinase B) activation
e Competition

— Inhibition of ion channel binding
» Pharmacokinetics

— Shunting to sequestering organs
 Inotropic/ionotropic

— Activation of calcium currents
» Metabolic

— Reverses the inhibitory effect of bupivacaine on lipid-based mitochondrial respiration

Lipid droplet

Excitation
-contraction
coupling

=

Weinberg. Anesthesiology 2012;117:180.
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SAFETY OF LIPID INFUSIONS - LD 50 IN RATS

20% lipid (20, 40, 60 or 80 mL/kg) or saline
Over 30 minutes

Dixon «up-and-down» method

Recovered and observed for 48 hours
Euthanized and organs harvested

Three additional rats given 60 mL/kg

— Euthanized at 1, 4, 24 hours

— Toidentify progression of organ damage

g X X

Hiller. RAPM 2010;35:140.

LDy, =67.72 + 10.69 ML/KG

Three animals died

— 2 at 80 mL/kg, 1 at 60 mL/kg

— No specific etiology

No CNS excitation/focal defects/motor abnormalities
— Lethargy after receiving 80 mL/kg

No CV changes

Triglycerides markedly T after all infusions

— All returned to baseline by 48 hours
Microabnormalities in lung and liver at 60/80 mL/kg
— Histopathology worse at 1 hour than 4 and 24 hours
Supports safety of lipid infusion at current doses

Hiller. RAPM 2010;35:140.
REACTIONS

Contamination
Direct reactions
— Pyogenic
- 10-20 min post-infusion
- Nausea, vomiting, chillsfever, headache chest pain,
dyspnea, cyanosis (< 1%)
— Thrombophlebitis
Allergy
— Soybean ail

Rosenblatt MA. Lipid Rescue From Bench to Bedside

OTHER CONCERNS

e Pulmonary comps— * Pancreatitis—
— Pts w/nl lung or — All reported casesin
pulm compromise patientswith concomi-
without ARDS do not tant diseases
demonstrate + oxyge- - Crohn’s
nation or pulmonary - EtOH
vascular changes - HIV
 Pulmonary changeswith
ARDS 2° to:
— Enhanced inflam-
mation
— Transient
Largelipid doseswill interfere with laboratory studiesand
have caused chemical hyperamylasemiawithout symptoms
of pancrestitis

Areall formulations of lipid equal?

» Long chain triglyceride (LCT) emulsions more efficient
than LCT/medium chaintriglyceride (MCT) formulations
to bind long-acting LAs
— Study in vitro

Mazoit. Anesthesiology 2009;110:380

* Model of anesthetized and ventilated piglets
e LCT and LCT/MCT both reversed effects
— QRS duration
— Atria-His
— PQ intervals
Candela. A& A 2010;110:1473
» Caution with extrapolations to humans

BACK TO THE STORY....
A 58 year-old male presents for shoulder surgery

e H/o coronary artery bypass
e Hasangina
« ECG
— Right bundle branch block
— Left anterior hemiblock
— Old anterior wall M|
* Meds
— NTG PRN
— Lisinopril
— Atenolol
— Clopidogrel
— Aspirin
e Refused further cardiac work-up

Volumen 36, Suplemento 1, abril-junio 2013
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THE BLOCK

* ASA monitors, O, vianc
— Midazolam 2 mg
— Fentanyl 50 pg
* |SB— stimulation at .34 mA
— Negative aspiration
e Agents
— Mepivacaine 300 mg
— Bupivacaine 100 mg
— In5 cm? aliquots with aspiration between

AND THEN...

» 30 seconds after injection
— Tonic-clonic seizure
— O, via self-inflating resuscitation bag
— Propofol 50 mg
e 90 seconds later
— Seizure restarts
— Propofol 100 mg
— V tach — V fib —» Asystole
» Endotracheal intubation and CPR

RESUSCITATION

e Full ACLS

— (At least 6 attendings and 1 resident)
e Central line/arterial line attempts
» Plansfor cardiopulmonary bypass

OUR INTERVENTION

« 100 cm® of 20% lipid

infusion IV
+ Continued CPR ——
» Single sinus beat | Em—— =
— Epinephrine e v
— Atropine T i .
* Returnto sinus rhythm Fozt. B 2 umn
« No neurologic sequelae o

* (I1SB block) ’TWP

CASE REPORT
Successtul resuseitation of a patient with

ropivacaine-induced asystole after axillary plexus block
uxing lipid infosion*

A L Liez, M. Popp, 5. K. Siehr and T. Koch

TOO SOON TO CELEBRATE?
QUESTIONS

» Adequacy of cardiac work-up
» Use of propofol to manage seizures
» Appropriate use of defibrillation
» Timeliness of initiation of mechanical ventilation
» Possibility of spontaneous recovery
* Choice of local anesthetic
— «Retrobupivacaine»

CASE REPORT
Successtul resuscitation of a patient with

ropivacaine-induced asystole after axillary plexus block
uxing lipid infusion*

. L Ltz M. Popp, 5. K. Siehr and 1. Koch

S ey T mm——— e T 1 TH G T T

ASE REPPOYRD

Levobupivacaine-induced seizures and cardiovascular
. s a il
rollapse treated with Intralipid

b Fonall” B McCakon.” . Lamb." L G, Hardman® asd N, M. Bediorth’

3§ St g, § i 8 e i, |t of Amivsiieris

ddet iy Anarnibenis, | iy Dot of Andviibor, (s’ Alnba £

@I-IEGTHESIA
AMALGESIA

[

Simulation Education in Anesthesia Training: A Case
Report of Successful Resuscitation of Bupivacaine-
Induced Cardiac Arrest Linked to Recent

Simulation Training

Comun Bepont

Intravenous Lipid Infusion in the Successiul

Resuscitation of Local Anesthetic-Induced Cardiovascular

Collapse After Supraclavicular Brachial Plexus Block

S86
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Casw Bupadt

Reversal of Central Nervous System and Cardiac Toxicity After
Local Anesthetic Intexdcation by Lipid Emulsion Injection

Successful Resuscitation After Ropivacaine and
Lidocaine-Induced Ventricular Arrhythmia Following
Posterior Lumbar Plexus Block in a Child

SCIATIC BLOCK

e 83yr-old 75 kg, TKA with GA plus:
— Continous FNB
— Single-injection sciatic block
» Block with NS technique
e During injection of bupivacaine 130 mg
—LOC
— Tonic-clonic seizure
— Pulselessness

Rosenblatt MA. Lipid Rescue From Bench to Bedside

SIMULATION TRAINING

LIPID EMULSION 3 ML/KG

Baseline ECG ECG During CPR

Wide Complex Tachycardia with pulse

ECG During Seizure

Asystole Narrowing Pulsatile Tachyarrhythmia

Smith. A&A 2008;106:1581-4.

0min 3min ‘ 7 min 90 min
Iregular wide complex Regul
Loss of pulseless tachycardia egular
consciousness narow
20% lipid emulsion complex
and seizure infusion started by P
provider 2 tachycardia Patient
with palpable
Chest compression pulse awake and
responsive

continued by nurse

|
| |
I

Sinus
tachycardia
with palpable
pulse

Asystole
Chest compressions by nurse
Intubation and ventilation by
attending 250 mi 209% lipid
emulsion bolus by provider 1
Desfbillator placed and
asystole confirmed by
provider 1
Epinephrine 1 mg by
provider 1

Negative test
dose

Incremental
dosing of sciatic
needle

Regular wide
comple

ith puise

Chest
compressions
halted

Smith. A&A 2008;106:1581-4.
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VERSUS EPI ScvrO;
VERSUS SALINE

* Rats+ isoflurane + bupiv 20 mg/kg

+ 100% O, + chest compressions

» Boluses of resuscitation drugs at 2.5 and 5 min
— 30% lipid
— Sdine
— Epinephrine 30 ng/kg

» Continuous ECG, arteria pressure

* RPP, pH, lactate, S0,

Weinberg. Anesthesiology 2008;108:907. 0 10 0 10 0 10
minutes

[ er [] sAauNE

Weinberg. Anesthesiology2008;108:907.

Blood Lactate

6 . L
5 I epi
4 T [] saune ° All metrics improved more with lipid
50' = e 80% rats with Epi had pulmonary edema
g s e 100% w/epi had ectopy
2 - T * Epi might worsen:
1 — Tissue perfusion
0 — Cardiac output
- o — O, delivery
0 10 0 10 0 10 « Epi exerts direct metabolic effectsthat T lactate
minutes « Quality of recovery after epi no better than controls
— May even be worse
pH
-
|
I I
0 10 0 10 0 10

time, minutes
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IS HYPERADRENERGIC STIMULATION

A DETRIMENTAL?
H{’Sﬂlf’ﬂﬂ/ﬂg}’  Epinephrine

Tnharrad e s vty f e, — Isarrhythmogenic
— T myocardia oxygen demand

Lacal Anestherlc induced Candiac ¢ ansl Resusciimiion whih - ‘L SJbendocardl aI perfUS on
nsbammpectobs bdea o S sulias — Causes pulmonary edema

High-sle Epinephring lspsies e Reversal of ] . . -
A I ey e R e T M « LA cardiac toxicity J contractility,

worsened by acidosis
» Repeat boluses may aggravatetoxi-
city
— By causing intense vasoconstric-
tion
— Increasing lactate

e LY -y

e — ) s
VASOPRESSIN + EPI T CPP MORE THAN LIPID IN
A PORCINE MODEL OF BUPI-INDUCED ARREST

EPINEPHRINE IMPAIRS

RESUSCITATION e 10 adult pigswith GETA

e 5 mg/kg bupivacaine
e CPR begun 1 minute post-arrest x 2 minutes
» Randomized
— 4 mL/kg lipid — 0.5 mL/kg/min
— Vasopression + epi (0.4/45, 0.4/45, 0.8/200 U/kg and
ng/kg) every 5 minutes
e 5inthe vasopressor group survives, Oin lipid

e 30 rats/6 groups

e Bupivacaine 20 mg/kg

e All tx a 3 minutes

e 30% lipid + epi

e Lipid aone had slower but more sustained recovery

e Epi > 10 ug/kg improved initial return but not sustainable

e Pulmonary edema Mayr. Anesth Analg 2008;108:1566.

(o2}
o
1

—&— Vasopressin/Epinephrine —o— Lipid

a1
o
1

B
o
1

mmHg min 1
N
o
1

Coronary perfusion pressure (mmHg)
= w
o o
1 1

O T T T T T

' BL CPR 90 DAl DA2 DA3
25 00 25 5.0 75 100 125 150 175 Mayr. Anesth Analg 2008:108:1566.

minutes
Lipid _only - L+ep! 25 =- L+epi 25 Pig in a Poke: Specles Specificity In Modeling
© L+epil -A- L+epi 10 Lipid Resuscitation

aari Wembeng, WMD" | and el Rubinsiein, MOTY

Hiller. Anesthesiology 2009;111:498.
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»  Compliment activation-related pseudoallergy (CARPA)
— Hypersensitivity to liposomal preparations
- Mottling
- Hypoxemia
e Authorsof 16 paperswho did studies 1991-2011 contacted
— 12 replies
- 3 negative
- 9 reported mottling
- Shock state or 2° lipid?
e Arepigs an appropriate model ?

Anesth Analg 2012;114:907.

DELAYED RESUSCITATION

e 32 ratswith bupivacaine arrest (30 mg/kg)
e BLSx 10 minutes
e Treatment
— Saline-1 mL/kg @ 1, 3, 5 minthen 5 mL/kg at 10 min
and 0.5 mL/kg/min
— Epi-10 pug/lkg @ 1, 3, 5, 10 min then g 3 min to RPP <
20% baseline
— Lipid-1 mL/kg @ 1, 3, 5 min then 5 mL/kg at 10 min
and 0.5 mL/kg/min
— Lipid+epi-same as lipid but epi 10 ng/kg @ 10 min
(12, 15 if needed)
* Results
— Lipid+epi had marked improvement in hemodynamics
tolipid at 25 min
- CPP higher
- Myocardia bupivacaine content lower
— Lipid alone (3/8 survived)
- Higher PO,
- Lesssevereacidosis

Li. BJA 2012;108:857.

0 Y7777 T T T T 1 7T T T T 1 1T 7T T T [ T T T T (1

0 5 10 15 20
Minutes

Heart rate (beats min ‘1) @

ITIIr"“]lll|IIII|IIII|III

0 5 10 15 20 25
Minutes
C
40000
30000
r,’cc‘ 20000
£ 15000
2
]
3
> 10000
I
£
~— 5000
o
o
o
0
Minutes
—¥— Saline —¢— Epinephrine |- [LE - E+ILE
Li. BJA 2012;108:857.
LIPID-ONLY RATS HAD LESS INTERSTITIAL
PULMONARY EDEMA
Wet-to-dry lung weight ratio
A
NS (P>0.05)
8 —
6 -
4 -
2
0 4

ILE E+ILE

Saline

Epinephrine
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Epinephrine ILE

E+ILE
Li. BJA 2012;108:857.

ASRA RECOMMENDS
ASRE.
Y

REDUCING INDIVIDUAL DOSES
OF EPINEPHRINE TO < 1 pG/KG

INTELLECTUAL LEAPS...

-~

9 < ) Ol
& ™)\ re

AMELIORATION OF LIPID SOLUBLE
DRUG TOXIDROMES

TON R ASE REFPOET

Lseofl :pid Emulsion in the Resuscitation of a Parient With
Prolonged Cardiovascular Collapse After Overdose of Bupropion
and Lamotrigine

i |, S, S0
T . DSIETER.
A . G W
A A NASME. PRSTD
Mo B Walartoons MO
Ml B Golicn 80
iy | Wiy, S}
[
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Intralipid Infusion Ameliorates Propranolol-Induced
Hypotension in Rabbits

Mfartyn (5, Harwey, MBECRE, Grami B Caooe, AMRCHEP
e of Bnesgenoy Wi Walkun Plogiial Flsmsdion Sw Selsnd

“tomrprre y NShedeal T urm, Aol Seilososr Semrslia

[T T e e e e

Medical Hypotheses

Rt D R N T TLT

Intravenous lipkd emulsions combine extracorporeal blood punification:
A novel iherapeulic sirategy lor severe organophosphate poisoning
Wapainy e (hengye Jhan, Yongaheng Li (Rang fiong. (ln Pes, Casngeiin Ting -

e N T S T e

TOXH OO Y AW IMAL RESEARCH

Intralipid Queperforms Sodium Bicarbonate in a Rabbit Model of
Clomipramine Toxiciry

Wartys Mooy MR, WROMEL  Jro s gt o1 v Snmme st et Hamybon Sn S st e
Eacem ET R SR [ THFTSSIT S TR, S T ——
Erwmt Cove Dbl REICHD, s

REEM

Hemodynamic Effects of Intravenous Fat
Emulsion in an Animal Model of Severe
Verapamil Toxicity Hesuscitated with
Atropine, Calcium, and Saline

Thresiir ¢ M W RIS Baasas Tha M Few Pesen AT Glaih S MITI B B Blabe 25

OVERDOSE IN THE ED

17 yr-old female
Seizure activity and cardiovascular collapse
— 7.95 g bupripion (Wellbutrin XL)
- Dopamine, norepi and serotonin-reuptake inhibitor
— 4 g lamotrigine (Lamictal)
- Blocks voltage-dependent sodium channels
> 10 hours post ingestion cardiovascular collapse
100 mL bolus 20% lipid emulsion
1 minute later sustainable pulse

Sirianni. Ann Emer Med 2008;51:412.
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WHERE ARE WE NOW?

(hther Therapies

Case reports have suggested that in pabents who reman
cntically hypotcasive despiic maximal vasopressor therapy.
specific interventions using intra-aoric balloon counterpul
sation, ventricular assist devices, and extracorporeal mem-
brane oxygenation or other extra corporeal life suppon
(ECLS) devices may be lifesaving ™™ While evidence
remans weak, st lesst two human case reports indicate a
"l."'l\l*‘lt benefi from Ilrl'il-.s cmulsion infusion fiow ovendose |'-L'.

B-blockers ™ Anumal studics are miaed "™ Hecause
T prompl consul-
tation with a medical toxicologist or other speciahists wath
up-to-date knowledge 15 recommended when managing

treatment-refmctiory hypoteasion from B-blocker overdosage

this area of therapy 15 rapedly evolving ™

Local Anesthetic Toxiclty

Inadvenent intravascular sdministration of local sncsthetics
such as bupivacaine, mepivacaine, of lidocaine, can produce
refractory setzures and rapid cardiovascular collapse leading
to cardiac ammest. Chimical case reponts™ ™ and controlled
animal smdies ™= hayve sugpesied thar rapid IV infusion of
hpds may reverse this xicity either by redistnbuting the
local anesthetic away from its mie of action or by augmenting

metabolic pathways withan the cardiac myocyie.

Case reports have shown retumn of spontancous circulation
in patients with prolonged cardiac amest unresponsive 1o
standard ACLS me asures 8132

istration of IV hpeds dunng cardiac arrest. Although sdeal

suggesting a role for adomn-

domng has not been determined, because dosage vaned across
all studics, it may be reasonable o conmider 1.5 mlikg of
X% long-chain fatty acid emulsion as an inital bolus,
repeated every 5 minutes unnl cardiovascular stability is
restored (Class [Tb, LOE C).%* After the patient is stabilized,
sofmc papers suggest o mainienance infusion of 0.25 ml/kg
per manute for i Al
e of 12 mL/kg has been propose
sme animal data suggest that ipid infusion alone @
maore effective than standard doses of epinephrine or
vasopressin. X7 H0 Although there is limited evidence o
change roubine care for severe cardotoxicity, several

. A maximom

cumula

professional societies advocate protocolized clinical
use ¥4-¥4 Becapse this is a rapidly evolving clinical
arca, ™M orompt consullation with a medical toxicolo-
st. anesthesiologist, or other specialisi with up-to-dy

edge 15 strongly recommended

ASRA
Practice
Advisory
on Local

Anesthetic
Systemic
Toxicity

Omiirial. ARTICLF

Clinical Presentation of Local Anesthetic Systemic Toxicity
A Review of Published Cases, 1979 to 2009

Vel [ Cirvgorin AR * Toueph M Nead AT F Bichand IV Eossgquic MTLT and (R I Weinberg W72

REVIEW ARTICLE

Treatment of Local Anesthetic Systemic Toxicity (LAST)

Gay L Weinborg, LD

HEVIFW ARTHOLE

Prevention of Local Anesthetic Systemic Toxicity

bl s B Misbrers, ATV el M dard B Plrmsand, LT

1 HsToRy ARTICLE

Local Anesthetic Systemic Toxicity
A listorical Perspective

Kewmark [ussse, AR
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TIMING OF ONSET OF SYMPTOMS, N =77 SPECTRUM OF CARDIAC SIGNS
60 ST Change,
50 Pain, |_I|3_I)_/Iilpnea,
o 10% Bradycardia/
g 40 Asystole
S 30 31%
© Ventricular
e 20 Ectopy
10 i o Tachycardi
achycardia
0 : : . : s 18%

<1 minute 1-5 minutes 5-10 minutes >10 minutes

. : Wide Complex —
Di Gregorio. RAPM 2010;35:181.

14% Hypotension
21%

SPECTRUM OF PRESENTING SIGNS,
N =93 Di Gregorio. RAPM 2010;35:181.

RECOMMENDATIONS FOR DIAGNOSING LAST

» Progression of subjective symptoms
— Vigilant
e Timingisvariable
— < 1minute- IV injection with direct accessto brain
— 1-5minutes- partid IV injection/dow circtime/delayed
absorption
— > 15 minutes - consider monitoring for 30 min
» Heightened vigilance
— Underlying disease
— Extremities of age
» Have LOW threeshold for considering dx of LAST with
atypical symptomsafter receiving more than minimal dose

Di Gregorio. RAPM 2010;35:181

CNS & CV
44%

Di Gregorio. RAPM 2010;35:181.

PREVENTION
SPECTRUM OF CNS SIGNS Lhe the lowesi effective dose of loool oneihetic
[dose = volume x concentation)

Powticholy wnith hed resecle techrdgues, increementally
paute 1530 weonds barwesn injection

Aapirgie before soch mjection, but recognize thot

- asparation has o 2% fole-negative rote
Dizziness, Drow- T x =

siness, Tinnitus, Introrvcnscitor morken one highly recommenched
Perioral, Confusion, = mw 1._1IJ~IS miep per test dose] of feranyd
Dysphoria, Dysarthria 1100 mey in kobewing potients] hove bewn proven
effective for this purpose
65% 1°F Ultraseand guidonce reduces the heguency of occidental
itati voscular puscrate, bot sadies ore conflicing regording
Agitation its ohility o octually decreoss LAST events. Ulnoscund:
. guidance should not be conuidered o subsimme for orher
Seizure
preveniofive meases
Posignis receiving posensiolly foaic dosss of locol
arsithetic thould be monitoned for ot least 30 mingtes
oher injection
Di Gregorio. RAPM 2010;35:181. Neal. ASA Newsletter. 2012;76:22.
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1 iy BoatsnCar SOCIETY OF
v Reciosu Angsmiania amn P Muocsa

Checklist for Treatment
of Local Anesthetic Syslemic Toxicily

Thes Proasbast ok Troiterasnd ) Livcl dems stbtbs Sy ibasreis Taabcdy (LAST)
s Ciblurard e Othas Cardisc Arvsal bosssris

GETHELP! ——» 1 i Hily

. . 3 i Faw
Airway management/ seizure >

suppression I AFENY IR VISR NE 100 AT
3 anwrw Smrmm g me el NV progesl
= prumn [ =y

T et o et Sem oy caedigadmanars g Cipaley
ACLS ——— - T llmugement of L oriiss Livirdomin
T Bk wid Bidwwiind 0o ilion [ s Tagepait (AT K} " buspin
CCVERPT R T W (R (T e
D AVOID veowprvoan LNEEE CRameed e vy e e ba i w el e e
1 Ml iy
Lipid bolus/ infusion rates ————3» 3 gl Emslcimm (7% Themups (mimm o powsies v b Ty )
3 e L g (s ey | ey v | e - |
R T T e e T
o Ty Spe— -
2 Swviem i milvm vrr ok by e o e v e -
T { ey b e b et musg L ey

E g L e rer—
e Ay L mames

Avoid, alert and post ———3» T} et AT smsati ol wowss Diplodsssaries any) mml speses s ol ] s o giolmionssy

WWW.LIPIDRESCUE.ORG

LipidRescue™

Rescate Lipidico

TRATAMIENTO PARA LA PARADA CARDIACA
I IDA POR &

POR FAVOR MANTENGA ESTE PROTOCOLO
ADJUNTO A LA BOSA DE INTRALIPID

En caso de parsda cardinca precipiada por anestesico local que o responde
3 TaEmEG mnd.x% 2 parte oe 13 reanimocion cardopuimonar, inralpid
[ do de scuerdo con o siguente regimen:
= Intralped Fr't 1.5 mbg iyeccion rapida durante 1 menuto

- mmmmlmmm z-ﬂiﬂ-lﬁ_n’\g‘m_
= Contire sl masaje caniion (s ipeo tiene que circutar)

— Fepetir una inyeccion rapida cada 33 minutos lisgando 3 los 3 mlikg
doss total en imyeocion rapeda hasta que b crculacion recomeence

Confinuar la infusion hasta oque se esiablesca estabsladad
remodinamics Aumentsr 3 welocidad 3 0.3 mLAgmin 5i B preson

arterial baga
La dosis total manima recomendada e B mblikg

En i3 pracsica, #n 3 manimacion de un Sdulto gue peea T Kg:

~ Uigja uma bolsa de S00mi de Ineraipad 207 y una jernguilla de S0 mi

— Prepare 50 mi de ralipid de 2 bola y admiEEIelo &N INyECCION
rapecka, repRld L opeer aaun oUa vel

- Despues nmduscs un gotero en l bolsa de Insraliped y deplo cormer

nravenoaamene chranee s progimos. 15 minoms

~ Rapeti 13 inyeocicn rapidd inicial doE vecsd mag — & 13 circulacion
espouEned o ha ruelo.

$i usa Intralipid para tratar un caso de toxicidad de anestesico
local por favor informencs a traves de la pagina web
www lipidrescue.org.

WHAT’S ON THE HORIZON?

Dissemination of guidelines for the treatment of LAST
Studies elucidating the role of epinephrine/vasopressors
in resuscitation needed with attention to:

— Experimental design

— Endpoints

The development of anionic pegylated particles with in-
creased surface area that may be specific LA antidotes
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