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Composicion y caracteristicas

Triglicéridos + Fosfolipidos
(acido oleico, linoleico, palmitico,...) (acidos grasos + glicerol +acido fosforico)
oy lf ‘:ﬁ )

e Emulsion de microgotas en agua.

e pH= 8. Isosmadtica (260-310 mOsm/Kg).

e Disponible al 5, 10, 20 y 30%.

,  modelo oo espotio
7 Honodo i

e Se administra por via iv, central o periférica. Semivida 30-60’.




Indicaciones tradicionales...y toxicoldgicas

 Desde > 40 anios, uso en nutricion parenteral como

fuente energeética.

* Desde > 20 afios, uso como diluyente de xenobioticos

muy lipofilicos (Propofol, Anfotericina B,...).
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Indicaciones toxicoldgicas

Pretreatment or Resuscitation with a Lipid Infusion
Shifts the Dose—Response to Bupivacaine-induced

Asystole in Rats

Guy L. Weinberg, M.D.,” Timathy VadeBoncouer, M.D.,* Gopal A. Ramaraju, M.D.,+ Marcelo F Garcia-Amaro,
M.D..t Michael J. Cwik, Ph.D.3
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Bupivacaine Bolus Dose (mg/kg)

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). LD, values are 12.5 mg/kg for saline resusci-

Anesthesiology 1998: 88: 1071-5 tation and 18.5 mg/kg for lipid resuscitation.



Bupivacaina
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Mecanismo de accion en su indicacion toxicoldgica

» . Modulacion del metabolismo intracelular?

« ¢ Activacion de los canales i6nicos Ca?*y Na*?

» ., Efecto esponja?




Mecanismo de accion en su indicacion toxicolégica

Opcién C: Efecto esponja

Desplaza al toxico del 6rgano diana al ofrecerle un medio liposoluble (1)

Infusidon de Infusion de
buvipacaina Lipofundina ©
hasta la hasta la
asistolia recuperacion

del ritmo

La recuperacion del ritmo se asocia a:
| [bupivacaina] miocardica
1 [bupivacaina] en la Lipofundina ®

Weinberg et al. Reg Anesth Pain Med 2006; 31: 296



(mmHg)

(1Y)

6:12

https://youtu.be/b70Li9r3pL8



Emulsidn lipidica intravenosa: uso en toxicologia

Opcion C: Efecto esponja

Desplaza al toxico del organo diana al ofrecerle un medio liposoluble (II)

Infusion de La recuperacion de la PA se asocia a:

Infusion de Lipofundina ® | [clomipramina] miocardica
clomipramina ||~ hasta la ||~

hasta el shock recuperacion 1 [clomipramina] en Lipofundina ®

de la PA |volumen distribucién clomipramina
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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.,1t Gregory W. Fischer, M.D.,1 Chad J. Itzkovich, M.D..t James B. Eisenkraft, M.D.§

o 58. Bloqueo interescalénico (20 ml de
bupivacaina 0,5% - 20 ml mepivacaina 1,5%).

- 30 segundos: convulsiones (propofol 50+100 mg);

- 90 segundos = PARO CARDIACO.

<5 - RCP, 0O? -ventilacién, noradrenalina, atropina,
Dra Meg Rosenblatt amiodarona, dopamina, desfibrilacién, TV sin pulso
— 20 minutos.

- A los 15 segunos de 100 ml Intralipid® 20%
recuperacion del ritmo y PA.

Ancsthesiology 2006; 105:217-8



Experiencia clinica favorable, por tipo de téxico

Toxicidad cardiovascular REFRACTARIA a:

Anestésicos locales: Bupivacaina
Antagonists calcio: Verapamilo

Beta-bloqueantes: Propranolol
Otros antiarritmicos: Amiodarona

Antidepresivos tricicli:  Amitriptilina

Antipsicoticos: Quetiapina
Antiepilépticos: Lamotrigina
Otros farmacos: Bupropion
Otros toxicos: Glifosato

Cocaina




Efectos Adversos de la Emulsion Lipidica

» Casos de toxicidad pulmonar y pancreéatica (¢,o0clusiéon de microcirculacion?).

» Sindrome de sobrecarga grasa en grandes infusiones (> 1500 ml): fiebre,
infiltracion grasa, hepatoesplenomegalia, pancitopenia, alteraciones de la

coagulacion, convulsiones, coma.

* Interferencia con resultados de laboratorio (glucosa, funcion

hepatopancreatica y enzimas de lisis celular).




Algoritmo terapéutico del uso de la Emulsion lipidica
Intravenosa (ELI):

Intoxicacion aguda grave por farmacos/toxicos liposolubles:

\ 4 \ 4

Parada cardiaca refractaria Shock refractario
a medidas convencionales a medidas convencionales
v
ELI al 20%
\ 4
ELl al 20% 100 mL en bolus.
100 mL en bolus (1 minuto). v
Repetir, si persiste PC, cada 3 min Si sigue refractario:
hasta un maximo de 5 veces L -._ % ELI al 20%

500 mL en 1 hora

V? {y

Si se recupera de la PC pero presenta arritmias, Si sigue refractario:
inestabilidad hemodinamica o shock ELI al 20%

500 mLen 1 hora
I

N
No sobrepasar en ningun caso los 1.500 mL de dosis total acumulada de ELI







LIPAEMIC Report: Results of Clinical Use of Intravenous
Lipid Emulsion in Drug Toxicity Reported to an Online
Lipid Registry

Grant Cave - Martyn Harvey - Johann Willers -
David Uncles - Tim Meek - John Picard - Guy Weinberg

Number Cases/year
N
o

L I )
2010 2011 2012
Year
Fig. 1 Case reports per year of operation. Cases collated at August for
the preceding 12 months. Solid gray panels=sequential collection or
reported after registration; speckled panel=retrospectively reported cases

J. Med. Toxicol. (2014) 10:133-142



LIPAEMIC Report: Results of Clinical Use of Intravenous
Lipid Emulsion in Drug Toxicity Reported to an Online
Lipid Registry

Grant Cave - Martyn Harvey - Johann Willers -
David Uncles - Tim Meek - John Picard - Guy Weinberg

Table 5 Patient characteristics and details of ingestants for non-local anaesthetic drug poisoning, use in cardiovascular collapse

Number Age Gender Weight Intoxicant Toxicity Hrs  Treatments before ILE Survival
post
1 71 M 75 Verapamil SR 9,640 mg Cardiovascular collapse 36 Calcium, sodium bicarbonate, No
noradrenaline
2 28 M 80 Amitriptyline 4.25 g Hemodynamic instability 6 Adrenaline, noradrenaline, Yes
hours after cardiac arrest sodium bicarbonate
3 51 M 75 Amitriptyline >2 g: quetiapine  Cardiovascular collapse; 5 Charcoal, sodium bicarbonate  Yes
ram ECG abno®mali
5/8sobrevivieron
4 39 F 70 ctgprol uj arqrovastul la ofadrenaline, adrenaline, No
furosemide NK: ECG abnormality calcium, gluicagon
amlodipine NK
5 NR NR NR Dothiepin 450 mg: amlodipine Cardiovascular collapse: 2 Charcoal, sodium bicarbonate,  Yes
20 mg VT calcium
6 33 F 61 Propafenone NK Cardiovascular collapse; 4 Adrenaline, dopamine, sodium Yes
cardiac arrest bicarbonate, calcium
7 25 F 76 Propranolol 600-900 mg; Cardiovascular collapse 5 Noradrenaline, adrenaline, Yes
methocarbamol NK glucagon
8 49 M 93 Quetiapine >2 g Cardiovascular collapse; 2 Noradrenaline, adrenaline No

wide complex tachycardia

NR not reported, NK not known, LOC'loss of consciousness, V'7'ventricular tachycardia,  intemational units, Hrs post interval between ingestion and start
ILE (hour)

J. Med. Toxicol. (2014) 10:133-142



Confusion About Infusion: Rational Volume Limits for
Intravenous Lipid Emulsion During Treatment of Oral Overdoses

Michael R. Fettiplace, MS*; Belinda S. Akpa, PhD; Israel Rubinstein, MD; Guy Weinberg, MD

-
N

* Dosis de carga: 1,5 ml/Kg
en bolus seguido de,

* Infusion rapida 0,25
ml/Kg/min 3 minutos,
seguido de

e |nfusion lenta: = 0,025
ml/Kg/min x 6,5h.
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(A) Unlimited
metabolism

plasma triglycerides [volume %]
(=2}

2
(D) Maintenance infusion iR
""""""""" (0:025'mi/kg/min) | A ObJEtIVOI
0 a0
0 50 100 150 200 250 [triglicéridos]=1%.
time [mins]

Annals of Emergency Medicine 2015. 66 (2); 185-8.






Part 10: Special Circumstances of Resuscitation

2015 American Heart Association Guidelines Update for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

ACLS Modifications
[t may be reasonable to administer ILE, concomitant with
T standar‘d I'e.\'l.l.\'-Ci[ilIiVe care, to patients vyith local anesthetic
Association systemic toxicity and particularly to patients who have pre-
monitory neurotoxicity or cardiac arrest due to bupivacaine
toxicity (Class IIb, LOE C-EO). It may be reasonable to
administer ILE to patients with other forms of drug toxicity
who are failing standard resuscitative measures (Class IIb,
LOE C-EO).

Lavonas EJ, Drennan IR, Gabrielli A, Heffner AC, Hoyte CO, Orkin AM, et al. Part 10: special circumstances of resuscitation: 2015
American Heart Association Guidelines Update for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation
2015;132(suppl 2): S501-S518.



AAEM Position Paper

USE OF INTRAVENOUS FAT EMULSION IN THE EMERGENCY DEPARTMENT FOR
THE CRITICALLY ILL POISONED PATIENT

Samuel H. F. Lam, mp,” Nima Majlesi, po,T and Gary M. Vilke, mp"

CONCLUSION

In critically 11l patients with a suspected overdose of local
anesthetics, 1FE should be considered as a potentially
beneficial adjunctive treatment. For overdose of all other
xenobiotics, consultation with a medical toxicologist may
be warranted to determine risk vs. benefit. Studies with
more rigorous designs are needed to elaborate on its
optimal indications, timing. and dose.

The Journal of Emergency Medicine 2016. En prensa (http://dx.doi.org/10.1016/j.jemermed.2016.02.008).



http://dx.doi.org/10.1016/j.jemermed.2016.02.008

Systematic review of the effect of intravenous lipid
emulsion therapy for local anesthetic toxicity

Conclusions

The currently available published evidence concerning the
effect of ILE in severe LA toxicity is limited to very low quality
studies such as small animal experiments and human and
animal case reports or series. It is possible that ILE may be
effective for reversal of cardiovascular or neurological features
in some cases of LA toxicity. However, there is currently no
consistent evidence that ILE is more effective than vasopressors.
The available evidence is insufficient to judge the combined
effects of ILE and vasopressors and to determine whether one
drug should precede the other in treating severe LA toxicity.

Hoegberg LCG, Bania TC, Lavergne V, et al. Systematic review of the effect of intravenous lipid
emulsion therapy for local anesthetic toxicity. Clin Toxicol 2016. 54 (3): 167-193.



Systematic review of the effect of intravenous lipid
emulsion therapy for non-local anesthetics toxicity

Conclusion

The Clinical Toxicology’s lipid emulsion collaborative work-
group was created to review all appropriate evidence pertain-
ing to the use of ILE in clinical toxicology. This manuscript
summarizes the findings of ILE as it relates to non-local
anesthetic substance toxicity. Despite use of ILE for multiple
substances in medical toxicology, the effect of ILE in various
non-local anesthetic poisonings is heterogenous and the
quality of evidence remains low to very low.

Levine M, Hoffman RS, Lavergne V, et al. Systematic review of the effect of intravenous lipid
emulsion therapy for non-local anesthetics toxicity. Clin Toxicol 2016. 54(3):194-221.



Evidence-based recommendations on the use of
Intravenous lipid emulsion therapy In poisoning

Results: For the management of cardiac arrest, we recommend using ILE with bupivacaine toxicity, while our
recommendations are neutral regarding its use for all other toxins. For the management of life-threatening
toxicity, (1) as first line therapy, we suggest not to use ILE with toxicity from amitriptyline, non-lipid soluble
beta receptor antagonists, bupropion, calcium channel blockers, cocaine, diphenhydramine, lamotrigine,
malathion but are neutral for other toxins, (2) as part of treatment modalities, we suggest using ILE in bupi-
vacaine toxicity if other therapies fail, but are neutral for other toxins, (3) if other therapies fail, we recom-
mend ILE for bupivacaine toxicity and we suggest using ILE for toxicity due to other LAs, amitriptyline, and
bupropion, but our recommendations are neutral for all other toxins. In the treatment of non-life-threatening

resource use. The workgroup emphasizes that human dose-
finding and randomized controlled studies are required to
advance knowledge of limitations, indications, adverse
effects, effectiveness, and best regimen for ILE treatment.

Gosselin S, Hoegberg LCG, Hoffman RS, et al. Evidence-based recommendations on the use of intravenous
lipid emulsion therapy in poisoning, Clin Toxicol 2016. http://dx.doi.org/10.1080/15563650.2016.1214275.



Mecanismo de accion

Eficacia

Evidencias a favor de la resucitacion lipidica

Estudios laboratorio

3 laboratorios: mismo efecto
farmacocinético en anestésicos
locales: redistribucion acelerada.

Beneficio inotropico: ratas sanasy
corazones aislados.

Estudios clinicos

Voluntarios x2: efecto
farmacocinético.

Sin reacciones adversas.

Animales sanos (ratas, perros,
conejos [cerdos]).

Corazones aislados.

Simulacién computarizada:
anestésicos locales, bloguentes de
canales de calcio, antidepresivos
triciclicos.

Cultivos celulares.

Series de casos.

1 ensayo clinico controlado
(gatos)

Weinberg G. XXXVI Congreso AEPCCT, Madrid 2016



Controversias sobre la emulsion lipidica

¢Realmente funciona?
¢Con qué sustancias y con qué vias de exposicion?

¢Es mejor que otras terapias con efectos adversos
conocidos?

éCual seria su dosis 6ptima?
¢Cual seria su tiempo de administracion optimo?

é¢Cual es su efecto sobre otras medicaciones usadas
en la reanimacion cardiopulmonar?

Weinberg G. XXXVI Congreso AEPCCT, Madrid 2016



Conclusiones sobre la emulsion lipidica

La ELI debe considerarse un antidoto de rescate en la cardiotoxicidad por
anestésicos locales y otros farmacos liposolubles (antiarritmicos, triciclicos y

otros).

La ELI ha de estar presente en las areas de reanimacion de Urgencias, UCl y

Clinicas del Dolor.
La ELI no excluye el uso previo o concomitante de medidas habituales de RCP.

En el ano 2016, no deberia morir ningun intoxicado por las substancias y

motivos citados, sin haberle dado la oportunidad de ser tratado con la ELI *.

* Dr. Santiago Nogué.




