LIPIDOVA LECBA AKUTNICH
INTOXIKACI



Lipidovd lécba akutnich otrav

Intravenous lipid emulsion is an established, effective treatment for local
anesthetic-induced cardiovascular collapse. The predominant theory for its
mechanism of action is that by creating an expanded, intravascular lipid
phase, equilibria are established that drive the offending drug from target
tissues into the newly formed 'lipid sink'. Based on this hypothesis, lipid
emulsion has been considered a candidate for generic reversal of toxicity
caused by overdose of any lipophilic drug. Recent case reports of successful
resuscitation suggest the efficacy of lipid emulsion infusion for treating non-
local anesthetic overdoses across a wide spectrum of drugs: beta blockers,
calcium channel blockers, parasiticides, herbicides and several varieties of
psychotropic agents.

Rothschild et al.: Intravenous lipid emulsion in clinical toxicology. Scandinavian Journal
of Trauma, Resuscitation adn Emergency Medicine 2010 18:51



Lipidovd |écba akutnich otrav - historie

1962 prokaz efektu aplikace lipidové infuze na
barbiturdty indukované kéma ve studii na zvirfatech

Russel R, Westfall B. Alleviation of barbiturate depression by fat emulsion. Anesth.
Analg. 1962, 41:582-585



Lipidovd |écba akutnich otrav - historie

1997 Weinberg et al. popsal pfipad pacienta s tézkou deficienci
karnitinu, u kterého doslo k obéhové zdastavé po aplikaci minimdalni

ddvky bupivacainu aplikované subkutdnné

Weinberg GL, Laurito CE, Geldner P, Pygon BH, Burton BK: Malignant ventricular
dysrhytmias in a patient with isovaleric acidemia receiving general and local

anesthesia for suction lipectomy. . Clin Anesth 197,9:668-670

mmm) predpoklad, Ze kardiotoxicita bupivacainu spocivd v inhibici
karnitin-acylkarnitin translokdzy (enzym nezbytny pro oxidaci
mastnych kyselin v kardiomyocytu) a v disledku vede ke hromadéni

mastnych kyselin v bunce a vzniku arytmii



Lipidovd |écba akutnich otrav - historie

1998 Weinberg et al. -
zvireci model — aplikace veétsi
ndloze tuku povede k
intraceluldrni  akumulaci  tuku
joko pfri deficitu enzymu a
krysy budou citlivéjsi k
bupivacainu

...... a bylo to presné naopak
(LD50 stoupla o 48%)

Weinberg et al. :Pretreatment or
resuscitation with a lipid infusion shifts
the dose-response to bupivacain-
induced asystole in rats.
Anesthesiology 1998, 88:1071-
1075
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Fig. 1. Mortality after a bolus intravenous dose of bupivacaine,
comparing resuscitation with either saline or lipid infusion.
Each point represents the mortality fraction in a group of six
animals after the corresponding bolus dose of bupivacaine
(given over 10 s). LDs, values are 12.5 mg/kg for saline resusci-
tation and 18.5 mg/kg for lipid resuscitation.



Lipidovd |écba akutnich otrav - historie

2006 Rosenblatt — aplikace 100 ml 20% tukové
infUze pacientovi s obéhovou zdstavou po aplikaci
bupivacainu pfi blokddé brachidlniho plexu po
predchdazejicich 20 minutdch KPCR béhem 1 minuty
ROSC, dimise bez neurologického deficitu

Rosenblatt M. et al.: Successful use of a 20% lipid emulsion to resuscitate a patient

after a presumed bupivacaine-related cardiac arrest. Anaesthesiology 2006,

105:217-218



THE ASSOCIATION OF ANAESTHETISTS
of Greal Britain & Ireland

Guidelines for the Management of Severe Local Anaesthetic Toxicity

* 1¢quidelines for use of ILE in local-
anaesthetic induced cardiac arrest

published in 2007

ASR
AMERICAN SOCIETY OF
Reclonal ANesTHESIA aND Painv Mepicing

Checklist for Treatment
of Local Anesthetic Systemic Toxicity



Lipidovd |écba akutnich otrav - historie

1 2008 Sirianni — aplikace
bolusu 100 ml 20% tukové
emulze pacientce intoxikované
bupropionem a lamotriginem

. Dopamine infusion -
po vice nez 60 minutdch I . s "
KPCR, ROSC béhem 1 minuty _— N
po aplikaci, pozdéji dimise - aé.‘;;‘mmg s

. J 4 o o > 19 e

bez neurologického deficitu f [T, NencO:100meq

g ] ',I NaHCO, 50mEq 1 |

| S R '

\ ¢\ 1 Intralipid 1 |

Sirianni at al: Use of ipid emulsion in the %““ "l |\ Th
resuscitation of a patient with prologned - ". ]
cardiovascular  collapse after overdose of 5 o oo N
bupropion and lamotrigine. Ann Emerg Med 0 % _ %0 1%
2008, 51:412-415 oo

Skrianni et al Ann Emerg Med. 2008



Lipidovd léc

ba akutnich otrav —

mechanismus Ucinku

intravaskuldrni
efekt - ,,sink
phenomenon®

ovlivnéni pochodu
na bunééné
membrdné

ovlivnéni pochodu

uvniti bunky

Lipid droplet

Exmtatlon
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Fig. 1. Proposed mechanisms of lipid resuscitation. After infusion, the lipid emulsion exists in the blood as emulsified oil droplets
or multilamellar vesicles. (1) Capture of local anesthetic (lipid sink); (2) Increased fatty acid uptake by mitochondria (metabolic
effect); (3) Inteference with local anesthetic binding of sodium channels (membrane effect); (4) Activation of Akt cascade leading
to inhibition of GSK-3p (cytoprotection); (5) Promotion of calcium entry via voltage-dependent calcium channels (ionotropic/
inotropic; can also involve mitochondrial calcium dynamics); (6) Accelerated shunting (pharmacokinetic effects). Akt = a
serine/threonine protein kinase important in cell survival, proliferation, and migration, also called protein kinase B; Ca®" =
calcium ion; Cn = camitine; FA-Cn: fatty acyl camitine; FFA = free fatty acids; GSK-38 = glycogen synthase kinase
(phophorylates and thereby inhibits glycogen synthase; inhibition of GSK-38 has been implicated in preventing myocardial
ischemia—reperfusion injury); LA = local anesthetic; Na® = sodium ion.



Lipidovd lécba akutnich otrav —

intravaskuldrni efekt
—

o ,lipid sink phenomenon*
- tukovd emulze vytvofi v krvi lipidovou fdzi, kterd vychytdvad
lipofilni Iatky, gradient mezi ,,vodnou” a , lipidovou” fazi plazmy,

koncentraéni gradient mezi tkdnémi a krvi vedouci k odstranéni

toxinu z tkdni a sniZzeni systémové toxicity

Weinberg et al: Pretreatment or resuscitation with a lipid infusion shifs the dose-response to
bupivacaine-induced asystole in rats. Anesthesiology 1998, 88:1071-1075

- bupivacain oznaceny radiofarmakem pfidany in vitro do plasmy krys, kterym byl poddn

tuk, se sekvestruje v lipidové fazi

Weinberg et al: Lipid infusion acelerates removal of bupivacaine and recovery from bupivacaine
toxicity in the isolated rat heart. Reg Anesth PainMed 2006, 31:296-303

- infuze s lipidovou emulzi urychluje odstranéni radiofarmakem oznacené tukové emulze z

myokardu ve srovndni s kontrolou



Lipidovd lécba akutnich otrav —
ovlivnéni bunécnych membrdn
aktivace vapnikového kandlu se zvysenim

koncentrace intraceluldrniho kalcia a zvysenim
inotropie

redukce inhibice bupivacainem navozené blokdady
sodikovych kandls

Huang et al: long-chain fatty acids activate calcium channels in ventricular myocytes. Proc

Natl. Acad Sci USA 1992, 89:6452-6456



Lipidovd lécba akutnich otrav —
ovlivnéni metabolismu bunky

reverze inhibice utilizace mastnych kyselin navozené lokdalnim anestetikem

Van de Velde et al: Long-chain triglycerides improve recovery from myocardial stunning in
conscious dogs. Cardiovasc Res 1996, 32:1008-1015
Stehr et al.: The effects of lipid infusion on myocardial function and bioenergetics in I-

bupivacaine toxicity in the isolated rat heart. Anesth Anal 2007, 104:186-192

pfimé zvyseni inotropie
Stehr et al.: The effects of lipid infusion on myocardial function and bioenergetics in I-bupivacaine

toxicity in the isolated rat heart. Anesth Anal 2007, 104:186-192

cytoprotektivni efekt — sniZzeni reperfozniho poskozeni (blokdda GSK-3p3)

Rahman et al:Phosphorylation of GSK-38 mediates Intralipid-induced cardioprotection against
ischemia /reperfusion injury. Anesthesiology 2011, 115:242-253



U kterych otrav lze tuk jako antidotum

ouzite
-p

71 nejsou k dispozici klinické studie

1 zdrojem informaci studie na zvifatech a kazuistickd
sdéleni
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Welcome

LipidRescue™ resuscitation refers to the use of an intravascular infusion
of a lipid emulsion to treat severe, systemic drug toxicity or poisoning. It
was originally developed to treat local anesthetic toxicity, a potentially
fatal complication of regional anesthesia that can also occur in other
situations where patients receive local anesthetic injections. More
recently, LipidRescue™ has been shown in the peer-reviewed medical
literature and elsewhere to be an effective antidote for poisoning or
overdose caused by a wide array of other (non-local anesthetic) lipophilic

agents. Initial support for this view was provided by a most remarkable

A Review of Lipid
Resuscitation

A Comprehensive Review

of Lipid Resuscitation
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doi: 10.1111/j.1742-6723.2011.01398.x Emergency Medicine Australasia (2011) 23, 123-141

@ e

Review article: Intravenous lipid emulsion as
antidote: A summary of published human
experience

Grant Cave,’25 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 “Tamworth Rural Referral Hospital, Tamworth, New South Wales,
fDepartment of Medicine, Southern Clinical School, Monash University and 7Southern 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 animal models. Sequestration of lipophilic toxins to an
expanded plasma lipid phase is 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
in drug poisoning. Forty-two cases of ILE use (19 local-anaesthetic, 23 non-local-
anaesthetic) were identified, with anecdotal reports of successful resuscitation from car-
diovascular collapse and central nervous system depression associated with ILE
administration in lipophilic toxin overdose. Although significant heterogeneity was
observed in both agents of intoxication, and reported outcomes; case report data suggest a
possible benefit of ILE in potentially life-threatening cardio-toxicity from bupivacaine,
mepivacaine, ropivacaine, haloperidol, tricyclic antidepressants, lipophilic beta blockers
and calcium channel blockers. Further controlled study and systematic evaluation of
human cases is required to define the clinical role of ILE in acute poisonings.

Key words: anfidote, emdsion, miravenous, ipid, overdose, poisoning.

2011 Cave et al.: Review artricle: intfravenous lipid emulsion as antidote: A summary of
published human experience. Emergency Medicine Australasia 2011, 23:123-141

- 42 pripadd - 19 LAST

- 23 jiné léky nez lokdlni anestetika
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Clin Toxicol (Phila). 2010 Jan:48(1):1-27. doi- 10.3109/15563650903544124.
Lipid emulsions in the treatment of acute poisoning: a systematic review of human and animal studies.

Jamaty C, Bailey B, Larocque A, Notebaert E, Sanogo K, Chauny JM.
Department of Emergency Medicine, Hopital du Sacré-Coeur de Montréal, Montréal, Quebec, Canada. mtcchloe@yahoo.com

Abstract
OBJECTIVE: To assess the evidence regarding the efficacy and safety of intravenous fat emulsion (IFE) in the management of poisoned patients.

METHODS: We performed a systematic review of the literature with no time or language restriction. The electronic databases were searched from
their inception until June 1, 2009 (Medline, EMBASE, ISI web of science, Biological abstract, LILACS, Chemindex, Toxnet, and Proquest). We also
examined the references of identified articles and the gray literature. The target interventions eligible for inclusion were administration of any IFE
befare, during, or after poisoning in human or animals. All types of studies were reviewed. Eligibility for inclusion and study quality scores, based on
criteria by Jadad and the STROBE statement, were evaluated by independent investigators. The primary outcome was mortality. Secondary
outcomes included neurologic, hemodynamic, and electrocardiographic variables, as well as adverse effects.

RESULTS: Of the 938 publications identified by the search strategies, 74 met the inclusion criteria. We identified 23 animal trials, 50 human, and 1
animal case reports. Overall, the quality of evidence was weak and significant heterogeneity prevented data pooling. Available data suggest some
benefits of IFE in bupivacaine, verapamil, chlorpromazine, and some fricyclic antidepressants and beta-blockers toxicity. No trial assessed the safety
of IFE in the treatment of acute poisoning.
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2010 Jamaty et al.: Lipid emulsions in the treatment of acute pisoning: a systematic
review of human and animal studies. Clinical Toxicology 2010, 48:1-27
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Group Drug Group Drug
Bupivacaine sedative- |Non -Benzod | Zopiclon
Ropivacaine hypnotic |Benzodiazep | Midazolam
Anesthetics Mepivacaine tiapi
Lidocaine ' ' SfeLp e
rEETe Antipsychotics Haloperidol
Propofol Chlorpromazine
Amitriptiline Carbamazepine
TCAS IC'O.miPréfmi“e Anticonvulsants Lamotrigine
mipramine .
> i Thiopental
= Doxepine
_(;3' Tetr Cas Mirtazapine Paraoxon
@ Amoxipine Diazinon
wn
% o ..
=1 SSRIs F|OXItIrTe Digoxin
Sertraline Cyclobenzaprine
SNRIs Venlafaxine Keterol
Others | Bupropion ik ac.
Verapamile Avermectine
Dilti Ethanol
Ca Chanal Blockers ! |az?n’1 Others
Amlodipin Amphetamine
Nifedipine Hydroxichloroqune
Propranolol . .
P Flecainid
Beta Blockers Atenolol
Carvedilol Lithium



Jakou tukovou emulzi zvolite

LCT nebo smés LCT/MCT

Ruan et al. — LCT/MCT efektivnéjsi v 1é&bé& LAST

Ruan et al.: A mixed (long- and medium-chain) triglyceride lipid emulsion extracts local
anestethic from human serum in vitro more effectively than a long-chain emulsion.

Anestesiology 2012, 116:334-9

Li et al. LCT i LCT/MCT stejné efektivni na poéatku 1é€by
intoxikace ale ve findle lepsi preziti v LCT skupiné

Li et al: Lipid resuscitation of bupivacaine toxicity: Long-chain triglyceride emulsion provides
benefits over long- and medium-chain triglyceride emulsion. Anesthesiology 2011: 115:1219-28



Jak tuk pouzit?

obecné platné principy stran zajisténi zdkladnich
zivotnich funkci eventuelné KPCR s cilem udrzeni
tkdnové perfize a cirkulace [ékd pouzitych pfi
KPCR véetné event. lipidové emulze

CAVE acidézal




Signs of sevars towicity:
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= Arrange safe transfer o a dinical area with ap
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IMMEDIATELY

Giwe an intial intravenous bolus
injection of 20% lipid emulsion
1.5 mlkg™ over 1 min

AFTER 5 MIN

Giwe a maximum of tero repeat
bouses (same dose) if:

» cardiovasoular stability has not
b=en restored or

» an adequate circulstion
detericrstes
Lesm 5 miin betassn baluses

A rmaximurm of three bolusss can be
. i ling the initial bob

Start an intrawenous infusion of 20%
lipid =mulsion at 15 mil.kg*h-

Comtinue infusion at same rate, but:

Double the rate to 20 mlkg.h st

ary time after 5 min, if

» cardiowasoular stability has not besn
restored or

= an adequate circulstion deteriorates

adequate cinulstion restoned or

meaxirmurn dose of lipid emulsion gieen

An approximate dose regimen for a 70-ky patient would be a5 Tollows:

Giwe &n initial intravenous bolus
injesction of 20% lipid =mulsion
00 ml ower 1 min

Giwe a maximum of two repeat
bohuses of 100 ml

Start an intrawenous infusion of 20%
lipid smulsion st 1030 ml.k-

Continue infusion at ssme rate
bt doubile rate to 2000 mlh- i
indicarted at ary time
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Welcome

LipidRescue™ resuscitation refers to the use of an intravascular infusion
of a lipid emulsion to treat severe, systemic drug toxicity or poisoning. It
was originally developed to treat local anesthetic toxicity, a potentially
fatal complication of regional anesthesia that can also occur in other
situations where patients receive local anesthetic injections. More
recently, LipidRescue™ has been shown in the peer-reviewed medical
literature and elsewhere to be an effective antidote for poisoning or
overdose caused by a wide array of other (non-local anesthetic) lipophilic

agents. Initial support for this view was provided by a most remarkable
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of Lipid Resuscitation
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Click Here If You Need Help Right Now
Welcome Recommenda‘tions fOIl A Review Of Llpld
Background Resuscitation

LipidRescue Rescusitation

Treatment Overview

A Comprehensive Review

Instructions (PDFs)

of Lipid Resuscitation

Introducing LipidRescue @ 1
to Your Facility

Medical Literature
it Local Anesthetic

Toxicity

ese suggestions were originally designed for treatment o
local anesthetic systemic toxicity, LAST, but could
theoretically apply with appropriate modifications to
treating any lipophilic drug overdose, Formal guidelines for
ing LAST can be found at this ASRA site,

Post Your Cases
Sample LipidResecue™ Kit

LipidRescue™
: FEEFERFERERFRERRRERRRERRREF R R R RRRFRER R R R ER R R FRERFRRRFH
Experiments (Videos)

Weinberg Bio
Registry Proposal
Ask Us

Get Help !
Initial Focus

» Airway management: ventilate with 100% oxygen
An important request for

all LipidRescuers

m Seizure suppression: benzodiazepines are preferred
® Basic and Advanced Cardiac Life Support (BLS/ACLS) may require
prolonged effort
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Places of interest

University of Illinois at

Chicago Department

of Anesthesiology
This has been my

professional home for 20
years.

The Journal

NYSORA: The NY School
of Regional Anesthesia

The American Society of

Recional Anesthesia

Recional Anesthesia and

Pain Medicine
The official publication of
ASRA

Login

Contact Us
Legal Disclaimer
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Infuse 20% Lipid Emulsion (values in parenthesis are for a 70 kg
patient)

® Bolus 1.5 mL/kg (lean body mass) intravenously over 1 min (~100
mL)

» Continuous infusion at 0.25 mL/kg/min (~18 mL/min; adjust by
roller clamp)

m Repeat bolus once or twice for persistent cardiovascular collapse

® Double the infusion rate to 0.5 mL/kg per minute if blood pressure
remains low

® Continue infusion for at least 10 mins after attaining circulatory
stability

» Recommended upper limit: approximately 10-12 mL/kg lipid

emulsion over the first 30 mins

%’Startl eef] Lipidovd Kcba akut..." @ fipidrescue.org - ...

Avoid vasopressin, calcium channel blockers, B-blockers, or local

anesthetic
Avoid high dose epinephrine; preferrably use doses < 1 meg/kg

Alert the nearest facility having cardiopulmonary bypass capability (esp

for local anesthetic toxicity)
Avoid propofol in patients with cardiovascular instability

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

www.lipidregistry.org

=

B
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LipidRescue TM

LECBA SRDECNHNI ZASTAVY INDUKOVANE PODANIM LOKALNIHO ANESTETIKA

TENTO PROTOKOL, PROSIM, PRILOZIT K VAKU S INTRALIPIDEM

V pfipadé srdedni zastavy zpuscbené podinim lokdlniho
anestetika, nereaguijici na standardni terapii srdeéni =zdstavy,
soucasné se standardnimi postupy kardico-pulmonidlni resuscitace
by mél byt podan Intralipid 20% dle nasledujiciho davkovaciho
schématu:

- bolus Intralipid 20% 1,5 ml/kg béhem jedné minuty

- nasledovany kontinudlnim infusnim poddnim 0,25ml/kg/min

- pokradujici komprese hrudniku (Intralipid musi cirkuleovat
v obéhu)

- opakovat bolus kaZdé 3-5 minut to celkové davky 3ml/kg do

cbnoveni krewvniheo obéhu
- pokragovat kontinualni infusni podani do obnoveni
hemodynamicke stability zvysit davkua na 0.5

ml/kg/min v pfipadé poklesu krevniho tlaku
- maximalni doporucend celkovd davka: 8ml/kg

Prakticky priklad resuscitace 70kg dospéléheo jedince:

- vezmi vak 5 500ml Intralipidu 20% a 50 ml strikacku

— natdhni plné 50ml stfikacku Intralipidem a podej STATIM
i.v. 2x

- napej zbyly vak s Intralipidem na set a podej i.v. béhem
ndsledujicich 15 minut

— nebyl-11 dosud obnoven krevni obéh, aZ dvakriat zopakuj
poddni pivedniho bolusu

V pfipadé uziti Intralipidu k terapii toxického uéinku lokalniho
anestetika, podejte, prosim, szpravu o tomto pfipadu na
www.lipidrescue.org a ovéite, Ze spotiebovany vak s Intralipidem
byl nahrazen novym.




AMERICAN SOCIETY OF
REGIONAL ANESTHESIA AND PAIN MEDICINE

- Lipid Emulsion (20%) Therapy (values in parenthesis are for 70kg patient)

a

D= CE e

Bolus 1.5 mL/kg (lean body mass) intravenously over 1 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 least10 minutes after attaining circulatory stability

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



Firefox ~ -|0] x|

{ | Co d&at pfi akutni otravé x| -3 Tacon on Lipid Rescue Therapy X

€ 2 ‘@ v tis-cz.cz C"‘ ‘S' Seznam .;_" 4+ & B-

Toxikologické informacni stredisko
Klinika pracovniho lékafstvi VFN a 1. LF UK

Informace pro verejnost | Informace pro odborniky | Informace o stredisku Vyhledat

Vitejte na strankach Toxikologického informacniho strediska (TIS).

Co délat pri akutni otravé

:]J)) wete 224 91 92 93 o 224 91 54 02

Ziskate pokyny jak poskytnout prvni pomoc a jak postupovat dale.
Pripravte si:
pfesné informace o nehodé
celé jméno
rodné Cislo
zdravotni pojit'ovnu
zdravotnid také ICP (idenftifikacni Cslo pracovisté)
Zadame lékafe, aby si v zajmu usnadnéni a urychleni konzultace, tze-li to zZjistit, pfedem vypodtal, jakym mnoZstvim léku (Géinné
latky) se pacient intoxikoval. Zaroveri take zkusit odhadnout nebo zjistit télesnou hmotnost pacienta.

bolus 20% tukové emulze v ddvcel,5ml kg
| nésledovany kontinudlni infizi v ddvce 3 ml/kg/hod K cuepr sdote.. 2=
do celkové davky 500 ml




Je mozné ddvku tukové emulze opakovat?



Bezpeclnost tukové emulze?

jeden klinicky némy pfipad hyperamylazémie

Marwick et al: Recurrence of cardiotoxicity after lipid rescue from bupivacaine-induced cardiac
arrest. Anesth. Analg 2009, 108:1344-6

jednou ARDS (multifaktoridini etiologie, mmj. nepochopeni protokolu)

West et al. latrogenic lipid emulsion overdose in a case of amlodipine poisoning. Clin  Toxicol

2010, 48:393-6

maximalni bezpeéna davka? ... 10-12 mi/kg béhem 30 minut

Hiller et al.: Safety of high volume lipid emulsion infusion: A firts aprproximation of LD50 in
rats. Reg Anesth Pain Med 2010, 35:140-4



Kazuistika

M.M., nar. 1946
OA: arteridlni hypertenze, DM 2. na dieté, astma

FA: losartan, verapamil, furosemid, metyldopa, allopurinol, syntophyllin
Ostatni neg.

11.9.201 3 pfijem na JIMP po krdatkodobé KPCR v terénu
- v anamnéze nékolik hodin trvajici porucha védomi, dle ddaji z OUM moZnd otrava

- pfi pfrijeti porucha védomi, UPV cestou OTIK, podpora obéhu NA, na EKG kompletni infranoddlni
blokdda, lab. : lekocytéza, vysoky laktat, MAC, hypokalémie, hyperglykémie, elevace transamindz,
N- katabolitd negativni CT mozku, RTG plic bez infiltrace

- zajisténa docasnd kardiostimulace, UZ srdce bez poruchy kinetiky pro IM, pro nemoznost vyloudit otravu

vyplach zZaludku, aplikace aktivniho uhli, snaha o stabilizaci obéhu (NA, tekutiny), zahdjena terapeutickd
hypotermie

toxikologie — verapamil 21,6 mg/| (terap. hladina 0,05-0,35, letalni 2,5-4), toxické hladiny zolpidemu
a diazepamu



Kazuistika

konzultace TIS:
pokracujeme v aplikaci aktivniho uhli, Fortrans
infuze kalcia
inzulin v dévce 0,51U/kg/h s glukézou
substituce minerdly, korekce acidézy NaHCO3
infuze 20% tukové emulze

- bolus 1,5 ml/kg

- poté 3 ml/kg/h do celkové davky 500 ml

v zdloze aplikace glukagonu



Kazuistika

12.9.2013 ukoncena terap. hypotermie, stdle obéhovd nestabilita s nutnosti aplikace NA, pokradujeme v
|é&b& Ca gluc. — pfi kalciu se neuplatiivje KS, 90/min., SR, naddle aplikace vysokych davek inzulinu

13.9.201 3 febrilie- bronchopneumonie, ATB, hladina verapamilu 4 mg/I

14.9.201 3 snizujici se spotfeba katecholamind, Ca, inzulinu, zkusmo zastaveno poddvdni Ca, béhem 2 hodin
hypotenze, prodlouzeni QTc, Ca zpét

16.9.2013 verapamil 0,4 mg/l, klesd spotieba Ca, specifickd 1é¢ba intoxikace ukonéena, odstranén
kardiostimuldtor, pacientka se probird k védomi

20.9.2013 extubace, pasivni, zmatend, stav psychiatrem hodnocen jako delirium

26.9.201 3 preklad na Psychiatrickou kliniku FNHK

14.10.2013 dimise proti neg. reverzu, rehabilitace do chize o FH, stfedné tézkd demence s moZnym
podilem prodélané intoxikace a KPCR



Lipidovd emulze ano ¢i ne?

pouziti tukové emulze muze byt Zivot zachranujici
intervence u zdvazné toxicity zpUsobené lokdlnimi
anestetikem a dalSimi Iatkami rozpustnymi v tucich

presny mechanismus UCinku neni zcela jasny

nejsou k dispozici klinické studie, zdrojem informaci
studie na zvifatech a kazuistickd sdéleni (selhdni
|éCby?)



Dékuji za pozornost.
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