
Lipid Emulsion for the Treatment of
Local Anesthetic Toxicity: Patient
Safety Implications

Sorin J. Brull, MD There is little question that the absolute, scientific “proof” of lipid
emulsion’s efficacy in reversing local anesthetic-induced cardiac arrest is
yet lacking. Such a proof would require prospective, double-blind,
placebo-controlled studies in humans, and such studies will thankfully
never be performed, for obvious ethical reasons. However, when deciding
on the patient safety implications of a novel, potentially life-saving,
therapy, one must consider the tenuous and often unknown balance
between the purported benefits and potential risks.

BENEFITS
On the one hand, it is obvious from the published case reports

(including the three manuscripts in this issue of the journal),1–3 and the
anecdotal “evidence” posted on the web at www.lipidrescue.org, that lipid
emulsion (LE) has been used successfully to reverse local anesthetic
toxicity. First, it should be noted that it is indeed reversal of “local
anesthetic” cardiac toxicity, not just “bupivacaine”-induced cardiac toxic-
ity that responds to LE treatment.4,5 In fact, there is also published
evidence that overdoses with other lipid-soluble drugs (such as bupropion,
lamotrigine, verapamil, and clomipramine) may respond equally well to
LE therapy.6–8 Second, recent reports attest to the efficacy of LE therapy in
reversing the central nervous system (CNS) toxicity.3,9 This finding may be
equally significant, as the abolition of CNS symptoms may well prevent
the progression of CNS toxicity to cardiac toxicity. This has obvious patient
safety implications: the CNS toxicity (seizures) can be treated successfully
with a number of drugs (benzodiazepines, barbiturates, and isopropylphe-
nol), whereas cardiac toxicity is extremely refractory to most conventional
resuscitative techniques and drugs, and previously, institution of cardio-
pulmonary bypass was the only known treatment. Despite the continued
publication of new case reports, however, the ultimate “proof” of efficacy
may require many years, if not decades, of LE therapy, given the relatively
infrequent incidence of local anesthetic toxicity.

RISKS
On the other hand, the side effects and/or toxicity of LE used as an

antidote to local anesthetic-induced toxicity also must be considered. There
are no reports suggesting that empiric treatment of local anesthetic toxicity
with LE may render the patient less susceptible to advanced cardiac life
support rescue. Thus, it may be that even if not directly effective in
reversing the local anesthetic toxicity, the empiric use of LE does not
appear to pose any acute risks (primum non nocere). And although LE is safe
and well tolerated in routine clinical practice at doses of 1–2 g � kg�1 � d�1,10

administration of LE has been associated with several potential complica-
tions: LE infusions modulate cytokine production by mononuclear white
cells in response to Candida yeast, suggesting an increased risk of
infection11,12; LE infusions may produce thrombophlebitis during periph-
eral IV administration13; they may lead to impaired reticuloendothelial
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system function and altered inflammatory responses
during long-term therapy14,15; they may induce aller-
gic reactions, including anaphylaxis, especially if they
contain soy bean oil16,17; they may result in pulmo-
nary, splenic, placental, and cerebral fat emboli, espe-
cially if the emulsified fat particles are greater than 5
microns in diameter18,19; they may cause pulmonary
hypertension if administered at rates larger than 100 mg �
kg�1 � h�1 19; they may lead to warfarin resistance by
facilitating warfarin binding to albumin20; they may
interfere with extracorporeal membrane oxygenation
circuits21; they may induce weakness, altered mental
status, and seizures in children22; and they may in-
duce an increase in the intracranial pressure after a
severe traumatic brain injury.23 Because of the many
possible side effects associated with LE administra-
tion, the multiple types and combinations of lipid
preparations, the various free fatty acid concentra-
tions, and the wide range of lipid globule sizes avail-
able, some experts have suggested the adoption of
certain pharmaceutical requirements and standards.24–26

Of all these reported side effects, however, only aller-
gic reactions are likely to arise after acute, short-term
administration, such as would occur with administra-
tion of LE for rescue from local anesthetic toxicity.

Based on the available evidence, therefore, it would
seem imprudent to withhold LE administration in
local anesthetic-induced toxicity clinical settings while
awaiting scientific proof. This recommendation is not
to imply, however, that administration of LE should
be the first step in such a clinical setting. Clearly, CNS
symptoms such as loss of responsiveness, disorienta-
tion, tremors, or seizures must be treated convention-
ally by ensuring oxygenation and ventilation, securing
the airway to protect aspiration of gastric contents in
patients at risk, administering anticonvulsants, and
instituting advanced cardiac life support protocols in
the case of cardiac arrest. Once these conventional
treatment modalities have begun, however, immedi-
ate IV administration of LE would seem very reason-
able and desirable.

Finally, as anesthesiologists, we have always been
trained to “prepare for most eventualities” and one of
our guiding principles is “vigilance.” Based on the
available data, it would seem reasonable to have a
rescue kit available in any setting in which regional
anesthesia is practiced—and in fact, in any location
where local anesthetics are administered by any pro-
fessional, by any route, and in almost any dose.
Although cost may be mentioned by some as a con-
sideration when preparing “lipid rescue kits” for all
such locations, such concerns must necessarily be
secondary to patient safety, and are in fact, trivial: the
Intralipid in these kits may be returned to the
hospital’s central pharmacy to be used for paren-
teral nutrition before the expiration date, and new
Intralipid with a 1-yr shelf life can be restocked in
the kit.

These are exciting times, and we may well be
witnessing the birth of Panacea.
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