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Toxicka reakce na LA
AKUTNE.CZ

» Metody regionalni anestezie - regionalni blokady
(0,075-0,1%), epiduralni anestezie (0,01%)'
» Mnozstvi LA (volné frakce) v cévnim systému

(koncentrace x objem)
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Nespravna davka Nespravné misto *

Bupivacain>2-2,5mg/kg
Levobupivacain>2mg/kg
Ropivacain>3mg/kg
Lidokain>3mg/kg
(+adrenalin 5mg/kg)
Mepivacain>5-6mg/kg
Prilocain>5mg/kg
(+adrenalin 7mg/kg)
Articain>7mg/kg
Procain>7mg/kg

AKUTNE.CZ

» Mistni perfuze: ?

1.

2.

3.

Pleuralni analgezie
Interkostalni blokada
Kaudalni blokada
Epiduralni

Plexus brachialis
N.femoralis
N.ischiadicus
Infiltracni

Subarachnoidealni



5%

Toxicka reakce na LA  yamecz

» Toxicita = volna frakce LA v plasmeé
» Vazba na bilkovinu - «1-glykoprotein, albumin

» Toxicita : tetrakain>bupivakain >levobupivakain
>etidokain >lidokain >mepivakain >prilokain

>prokain >chlorprokain “

» Vice ohrozeni pacienti s onemocnénim jater,

ledvin, srdce, plic, téehotné
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Toxicka reakce *

Neurotoxicita Kardiotoxicita AKUTNECZ
Blokada inhibicnich » Negativné inotropni,
neuronu a nerv.drah dromotropni

v

Hypertenze, hypotenze
Bradykardie, raménkové

Kovova chut v ustech,
parestézie jazyk, rty

v

Tinitus, nystagmus blokady, A-V blokada,

Poruchy vizu asystolie

Kiede Y » Reentry - tachykardie,
FIKO

Tonicko-klonické krece » Snizuje se amplituda QRS

typu grancil maI, a prodluzuji intervaly
Porucha vedomi EKG

Centralni apnoe

Neurotixicita muze byt 1.pfiznak toxicity - nemusi byt pravidlem



Postup pri toxické reakci 5
AKUTNE.CZ

» Kazde pracovisté kde je praktikovana
reg.anestezie/analgezie - doporuceny postup pro

lecbu toxické reakce

s\ ¢/

vs benefit, cena, délka ucCinku u single shot,...)

» Doporuceny postup CSARIM -

» Dostupny Intralipid 20% (expirace!!!l - 18mésicu)

e
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AKUTNE.CZ

DOPORUCENI PRO LECBU TOXICKE REAKCE PO
PODANI LOKALNICH ANESTETIK

Pracovni skupina

Cvachovec Karel
Cemny Vladimir
Diolezal Dawnid

Herold Ivan
Horaczk Michal
Knkava Ivo
Sevéik Pavel

http://www.csarim.cz/Public/csim/21%20%20DP_lecba_toxicka_reakce_LA_CSARIM_final_approval_140212.pdf




Postup pri toxickeé reakci *
AKUTNE.CZ

» Priznaky toxicity = STOP aplikace LA
» Volat pomoc

» ABC

» KrecCe - benzodiazepiny, sedace, event relaxace
» Intralipid 20% pri zastavé obéhu, neustupujici
event. zhorsujici se znamky toxicity

» Arytmie bez zastavy obehu - antiarytmika

amiodaron), intralipid?!




Intralipid 20% *

AKUTNE.CZ
» 500ml obsahuje T00ml sojového oleje

» Pomocne latky: vajecny lecitin, glycerol, aqua pro
inj., hydroxid sodny

» pH =8

» Indikace: parenteralni vyziva - zdroj esencialnich
mastnych kyselin a E

» 5ml = 19 triglyceridu (20% Intralipid)




Intralipid 20% *

AKUTNE.CZ
» KI: akutni sokovy stav, tezka hyperlipidémie,

jaterni insuficience, alergie na sojove, vajecné,
arasidové bilkoviny

» NU: bolesti hlavy, tfes, Unava, 1TT, bolesti
bricha, nauzea, zvraceni, pankreatitis, prechodna

elevace JT, tromboflebitis,

» Dle SPC je podani u toxicke reakce na LA - OFF
LABEL!!!



Proc prave lipid? 5

AKUTNE.CZ

» U¢inek neni vysvétlen

1.

Lipid sink - lipidova emulze navaze lipofilni
latky v plasmé = lkoncentrace volneée frakce LA
(vysvetleni proc lipid ucinkuje i u jinych
intoxikaci -bupropion, tricyklické antidepresiva,
Ca blokatory, kokain ..... ) — Lipofilni latky

E substrat

Primy pozitivne inotropni efekt!




Lipid poprvé 5

¥ Original Articles ~ NECZ

Lipid Emulsion Infusion Rescues Dogs From
Bupivacaine-Induced Cardiac Toxicity

Guy Weinberg, MDD, Richard Ripper, B A, Douglas L. Feinstein, PhhoD., and
William Hoffman, Ph.D.

» Reg Anesth Pain Med.ay—Jun;28(3):1 908-202.

» 12 psu v celkové anestezii

» Bupivacain 10mg/kg i.v.
» 10min. prima srdecni masaz

» 4ml/kg 20% Intralipid vs FR + naslednée 0,5ml/kg/min

s 0% preziti
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Intralipid poprve u pacienta Akﬁcz

B CASE REPORTS

Successful Use of a 20% Lipid Emulsion to Resuscitate a Patient
after a Presumed Bupivacaine-related Cardiac Arrest
Meg A. Rosenblatt, M.D.,” Mark Abel, M.D.,T Gregory W. Fischer, M.D.,T Chad J. lizkovich, M.D..x James B. Eisenkraft, M.D.§

Anesthesiolomy & 2006 American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

naesthesia, 2006, €1, pages S00—-S01 Ao 10,111 14,1 B E5-204949 2006, O 740

CASE REPOIRT
Successful resuscitation of a patient with

ropivacaine—induced aswvstole after axillaryv plexus block
using lipid infusionX*

R. 1. Litz, M. Popp. S. M. Stehr and T. Koch

IDyepartreent of Ancesthestology and nfensive Care AMMedicine, Feisscher Stre. 74, Universicy Hospical Dresder,
I FOT Dywesders, Clermmany

SuMmmary

Roopivacaine 1246 40 ml was muiscakenly injecred as part of an axillary plesxoas block in an 8S4-vear—old
o rTian. After 15 min che pavient complained of dizziness and drowsiness and developed a gen—

eralised ronic - —clonic seizure followed bv an asvseolic cardiac arresc. Adfter 100 muin of unsuccessial

cardiopulmonary resuscimrion, a bolus of 100 ml of Incralipid 20246 (2 ml. kg™ ') was adminiscered
followed bv a contnuous infusion of 10 mlmin ', Afrer a roral dose of 2000 ml of Incralipid 20924
had been given spontaneceous elecorical acowvioy and cardiac ourpur was restored. T'he pacient rec—

overed complerelyv. We believe the cardiowvascular collapse was secondary oo ropivacaine absorproion
following the accidencal overdose. This case shows char ipad infusion mawv have a beneficial role 1n
cases of local anaescthenic roxicicy when conventional resuscicarion has been unsuccessiul.



Davkovani intralipidu *
AKUTNE.CZ

Chamine:
v Doizernl bolus 1.5 mke télesee hmomest (¢ he ) v pribékn | mimiy,
st 10wl T0ks t hm
v Infize pakracize rychlost 13 mlke t hmubod 1. ast 1000 ml 70 kz t e hod
(11 tzv. velmi obemmch mima kalkulace daviy podle idealm, mikoliv shuretnat )
Fo J mmuideh
v DPotzietnl bolus opakovat nejvice dvakmt 5 odstupem vzdy § mint, pokud
- nehvla omavera stahilita krevatko oéhu, neho
- doélo opet ke Zhorsem krevanho ot
+ Pokracovatv infuzi steimon rychlost 15 mikz t b hod, 5. asi 1000 el 70 kg then  hod az do
obnavem hemodvaaricks st2hility a dale jeéte alespat: 10 mmt
Kveolrv po J mumurdch a pocad:
v Zvyiit rycklost infize ma 30 mlkz t hen hod, 4. 251 2000 ml 70 kg ¢ b hod, polud:
- nebvla obnovera stahilita krevanko ol
- stabilita abéhu s zuov: Zhoréije

http://www.csarim.cz/Public/csim/21 %20%20DP_lecba_toxicka_reakce_LA_CSARIM_final_approval_140212.pdf




AMERICAN SOCETY OF
Reciomal AnesTHESIA AND Pain MEDiciME

Checklist for Treatment
of Local Anesthetic Systemic Toxicity

The Pharmacologic Treatment of Local Anesthetic Systemic Toxicity (LAST)
15 Diffarent from Other Cardiac Arrest Scenarios

O CerHelp
3 InicslFocuz
O Airway manspemens: vezslate with [0z cxygsz
3 Sedmwres wppressien: hezmodarenine 1w prafared; AVOID propafal
iz pasiesds hndng sems of cardicvsscuder imetabilisy
3 Abere the zearest factiny banzg cardiopulmomery bypass capabidity
O Management of Cardiac Arriechmias
1 Buwic and Advazced Cardiac Life Sepport (ACLS) will raqums
adjussment of medicazions aud perkaps prodonged affom
J AVOID vatopressin, calcinm chansel blackers, ben blockers, ar laal snerhenc
0 EEDVCE indradzel epimephrime deses <1 megls
O Lipid Emslvien {20% Th einas 10 paranthans 2m for T05s patiant)
0 Bolns 1.5 mLdg (lien body mass) immvssoathy over § minuzs (~100mL)
3 Comtinwons infuios .25 mLYe'min {~1% sl mm; admust by odler clamp)
3 Fspant bolus anca ar twice for parsisant <ardiovascular collapsa
3 Doukls tha imfesion ras to 0.5 mL g mom if bleed prassurs rentains low

3 Comtnze infotion for ot laest]( puimites afier attainm g conculatory stabiliny

O Racommeaded uppar Izt Approxizaately 10 mIks lipid eoaliios
winr the first 30 minunes

http:/ /www.lipidrescue.orq
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AMERICAN SOCETY OF
Recional AnesTHESIA AND Pain MEDICINE

Checklist for Treatment
of Local Anesthetic Systemic Toxicity

The Pharmacalogic Treatment of Local Anesthetic Systemic Toxdcity (LAST)
1s Different from Other Cardiac Arrest Scenarlos

O GerHelp
3 Inigzl Focuz
0 Airway manspemens: vezslate with 100 cxvpen
O Seimwres wppressien: hezmdiarening: 1w prafumed; AVOID propedal
iz patieats hving wigm of crdiovaioder Estabiliny
3 Alert the zearest facthor Benzg cardiopulmomery bypass capability
0 Management of Cardiac Arrivehemias
T Baric and Advamced Cardisc Life Support (ACLY) will mguma
adjussmant of medicesions and parkeps profonged affon

O Lipid Emultion {20% Therapy (veloas in paranttans 2re for 7085 patient)
' Bolos 1.5 mLady (lurz body mars) immseozsly over § mimpss (=] 00mL )
3 Comtnzous infuzion 0.25 mL keimin (-1 sl wan; adiuss by redlar clamg)
1 Rapant hokes ona ar twice for parsistant cardiovascular collapsa
3 Daubls tha mbesion rze 0 0.5 L e if bleod pressurs ramaies low
1 Comtinee infosion for ot Laest] G numibes after mtzinimg corenlatory seability

0 Racomeseaded upper izt Appromimately 10 mLg lipid eovslice
o tha st 30 mninunes

O ‘Pozt LAST event: wt wwwlipidroscoa org and raport ose of kipid to wurw lipidragisiny.org
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AKUTNE.CZ

Anehesdnkogy 200; 11LARS-5105 Copyrkt © 2009, he Amerkcan Sockty of Anesheslologii, Inc. Lippicicott Wiklams & Wikics, .
Epinephbrine Impairs Lipid Resuscitation from
Bupivacaine Overdose

A Threshold Effect

David 5. Hilke, M.0,* Guldo [ Gregerio, M.0, 1 Richard Ripper, G.V.T. Kemba Ky, M5, Malsk Massal M.0L
Lucss Edsiman, B.5.| Guy Edeiman, MD.# Dougls L Fainstein, P, Guy L Wanberg, MD.t

Resplis: Epinephrine improved initlal remrn of sponianeous

ciroalation { rate-pressure product = 3% baseline) but only 3 of §
rae= ai 10 mog'kg and 1 of § ris a 25 mog kg sosmined reorm of
spontneons circulation by 15 min. Lipid alone resulied in slower

but more sustained recovery. Epinephrine doses ahove a dhresh-
old near 10 meg kg increased lacate, worsened acidosis, and re.
sulted in poor recovery at 15 min, a compared with lipid controls.
Theere was tighit correlation of pinephrine doss to sepam lacoate a
15 min.

Comclisions:  Fpinephrine over a threshold dose near 10
meg kg impairs lipid resuscimtion from bupivacaine overdose,
oasibly by inducing hyperactatemia,




Maximalni davka Intralipidu Akﬁcz

Y » Safety of High Volume Lipid Emulsion Infusion:
4 CSARI M B A First Approximation of LD50 in Rats

, » Hiller, David B. MD*; Di Gregorio et al.
max.davka

Intralipid 20% -

] 2 m I / kg » Results: The maximum likelihood estimate for
LD., was 67.72 (SE, 10.69) mL/kg. Histologic
» ASRA - 10ml/kg >

diagnosis of myocardium, brain, pancreas, and

» Regional Anesthesia & Pain Medicine:

v

kidneys was normal at all doses. Microscopic
» SPC -

abnormalities in lung and liver were observed

ZOml/kg /den at 60 and 80 mL/kg; histopathology in the lung

and liver was worse at 1 hr than at 4 and 24

hrs.
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Llpld rescue.org AKUTNE CZ
» Podani lipidu na podkladé animalnich
experimentalnich studii z konce 90.-tych let
v Prvni podani Intralipidu u pacienta - 2006
v Registr podani Intralipidu - klinické pripady
(posledni unor 2012) - neni uz toxicity? :D

» Moznost vliozit kazuistiku




Intralipid intraosealné  ¥&

» Intraosealni aplikace lipidové emulze:efektivni AKUTNELZ

alternativa k i.v. podani v urgentnich pripadech
(animalni model)

» I\/Ilichael Robert Fettiplace, Richard Ripper, Kinga Lis et
al.

» Subjekty léceny intraosealni aplikaci lipidové emulze
vykazovali signifikantné rychlejsi normalizaci
sledovanych hemodynamickych parametru ve srovnani
se skupinou i.v. FR a kontrolni skupinou, nicméné

srovnatelnée se skupinou i.v. lipidové emulze.

» Crit Care Med 2013: 42:00-00
http://www.akuthe.cz/index.php?pg=aktuality&aid=42




Dekuji za pozornost

Lipid Rescue :D
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