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Abstract
The use of intravenous lipid emulsion (ILE) therapy in children with carisoprodol toxicity was not described
previously. We report the case of an adolescent female who presented to our pediatric intensive care unit
with unresponsiveness and respiratory depression. The patient recovered immediately following ILE therapy
and subsequently admitted having carisoprodol overdose. 
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Introduction
Intravenous lipid emulsion (ILE) therapy is widely used in local anesthetics associated systemic toxicity
(LAST) [1]. ILE has been suggested as a potential treatment for other lipid-soluble drugs as well [1,2]. The
hypothesis is the ILE may partition the lipid-soluble drug into lipid that may significantly alter its
pharmacokinetics [1]. We describe successful ILE therapy in an adolescent female with carisoprodol drug
overdose.

Case Presentation
A 15-year-old previously healthy female was admitted to our tertiary care pediatric intensive care unit
(PICU) from a community emergency room with unresponsiveness. She was found by her parents in an
unresponsive and tremulous state on the morning of admission. Emergency rescue was called and upon
their arrival, the patient was intubated at the scene for significant respiratory depression. The patient was
then transported to a local emergency department, and en route she was given one dose 1 mg lorazepam
(0.02 mg/kg) for tremulousness, suspected to be seizure-related, with no response. Upon arrival to the
outside emergency room, she was unresponsive, normothermic, tachycardic with a heart rate of 150 bpm and
with mild hypertension and the blood pressure of 130/84 mmHg. She had symmetric and reactive pupils on
examination. She received an additional 1 mg of lorazepam for ongoing tremulous movements with no
response. She had an unremarkable brain computerized tomography scan and cerebrospinal fluid studies.
She had normal electrolytes and liver function test. In addition, urine toxicology screen, blood alcohol,
acetaminophen, and aspirin level were negative. She received a normal saline bolus, and a dose of
ceftriaxone was then transferred to our PICU with a diagnosis of status epilepticus and possible meningitis.
Just prior to transport, she was started on propofol infusion at 20 mcg/kg/min. At admission to the PICU, her
physical examination was notable for normothermia, normotension, and tremulous motor activity. She had
no response to painful stimuli but had a normal pupillary examination. Her propofol infusion was
discontinued immediately and on follow-up assessment, she was able to localize to pain. Her repeat
electrolytes, blood gas, chest X-ray, and electroencephalogram were normal, and electrocardiogram revealed
sinus tachycardia with normal PR or QTc intervals. Over the next 10 hours, her neurological status remained
unchanged. She was continued on invasive mechanical ventilation and intravenous fluids. Despite her
negative toxicology screen, and her family’s denial of any history drug use in the past or significant potential
sources of mood-altering drugs in the house, we considered a trial of ILE therapy secondary to the
possibility of a drug overdose. She was started on intravenous 20% lipid emulsion at a dose of 1 mL/kg over
one hour. By the end of lipid infusion, the patient had such a dramatic improvement in her sensorium, she
was extubated, and became quite verbal admitting that she ingested about forty 350 mg of each tablet of
carisoprodol (14 gm), which was used by her father for chronic lower back pain.

Discussion
There is limited data regarding the use of ILE as rescue therapy [1]. Two decades ago, Weinberg showed the
efficacy of ILE therapy in animal models during resuscitation following local anesthetic toxicity [2]. The first
clinical application of ILE therapy reported in an adult patient with presumed bupivacaine-induced cardiac
arrest who initially failed with standard resuscitative measures and completely recovered shortly after lipid
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emulsion infusion [2,3]. Its usage is mainly limited to anesthesiology, and there are few case reports in adult
patients suggesting successful recovery of local anesthetic systemic toxicity following ILE therapy
administration [3,4]. Ludot et al. [5] reported successful ILE rescue therapy in a child with local anesthetic-
induced ventricular arrhythmia following posterior lumbar plexus block. Spence [6] reported a reversal of
neurological symptoms in an obstetric patient, with a rapid administration of ILE. More recently, ILE
therapy also used successfully in patients presenting with non-local anesthetic medication toxicity such as
beta-blockers, calcium channel blockers, and tricyclic antidepressants [2,7].

ILE is a mixture of medium and long-chain fatty acid triglycerides. Even though its exact mechanism is
unclear, the proposed mechanisms of the lipid sink phenomenon and the dynamic shuttle effect explain its
clinical effects [8,9]. According to the lipid sink phenomenon, following administration of ILE, by creating a
concentration gradient, all lipophilic substances are drawn from target tissues into the expanded lipid
medium and in theory, toxicity is reversed [8]. However, the dynamic shuttle or scavenging effect of ILE
depends on the lipid’s drug-binding properties and its redistributive effects [9]. In patients with other forms
of drug toxicity with unsuccessful resuscitative efforts, ILE therapy may be reasonable therapy [10]. The
American College of Medical Toxicology [11] suggested that the decision to use ILE in the management of a
highly lipid-soluble xenobiotic in conjunction with supportive therapies in a hemodynamically unstable
patient is dependent on the bedside clinician.

Carisoprodol is a centrally acting muscle relaxant and sedative with the potential for abuse [12]. It is
commonly used as adjunctive therapy for acute painful muscle spasms associated with musculoskeletal
conditions [12]. Its exact mechanism of action is unknown. It is metabolized in the liver and produces an
active metabolite meprobamate. It has an elimination half-life of eight hours and excreted mainly via the
renal route. Both carisoprodol and its major metabolite, meprobamate, produce benzodiazepine-like effects
by interacting with gamma-aminobutyric acid (GABA) receptors [12]. When large doses of carisoprodol are
ingested, central nervous system depression and respiratory failure occur, which were predominant features
of our case. Anticholinergic toxidrome features, prolonged seizures, and coma were also reported in an adult
patient with large dose ingestion [13]. There is no specific antidote for carisoprodol toxicity. Supportive care
in the intensive care setting is the mainstay of therapy, including maintaining an airway, mechanical
ventilation, and intravenous hydration to ensure adequate drug elimination. If a patient presents
immediately after ingestion, gastric lavage and activated charcoal can be given. Other measures include
flumazenil, and hemoperfusion [13,14]. In our extensive literature search, we could not find the use of ILE
therapy in carisoprodol toxicity previously. Our patient admitted with respiratory depression and coma, and
we were unable to identify the specific drug ingestion. Given no change in clinical condition over 10
hours, we elected to treat our patient with 1 mL/kg ILE. Current literature supports giving larger doses of
intravenous lipid for drug ingestion rescue than was used in this child. Common starting doses reported are
1-2 mL/kg as a bolus over three to five minutes followed by 0.25 mL/kg/hr as an infusion continued until 10
minutes after the stable hemodynamics of the patient [15]. It is also suggested that one can repeat the bolus
dose and increase the infusion to 0.5 mL/kg/hr if the patient remains hemodynamically unstable. The
maximum amount of lipid recommended as an initial rescue dose that we could find in the literature is 12
mL/kg over 30 minutes [15]. There were no reported adverse effects of ILE in the doses recommended by the
American Society of Regional Anesthesia and Pain Medicine (ASRA) [16]. However, the safety profile of ILE
is unclear with higher doses other than the recommended as per the ASRA guidelines [16]. Carisoprodol is a
lipophilic drug. We believe that due to its lipophilic nature, the lipid emulsion acted as a lipid sink for
carisoprodol and reversed the altered clinical condition of the patient. Unfortunately, blood levels of
carisoprodol were not available to us for clear objective evidence of this child’s response to lipid therapy.

Conclusions
ILE therapy is a life-saving measure for LAST. Since it has no significant side effects with the recommended
doses and readily available to use, we conclude that ILE therapy can be considered in carisoprodol toxicity
and other conditions when drug ingestion is strong clinical suspicion. There is a need for more experience
using ILE usage in drug toxicities other than local anesthetics. We hope that this report brings this safe
intervention additional attention in its potential uses outside LAST.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Weinberg GL: Lipid infusion therapy: translation to clinical practice . Anesth Analg. 2008, 106:1340-1342.

2019 Chegondi et al. Cureus 11(11): e6250. DOI 10.7759/cureus.6250 2 of 3

https://dx.doi.org/10.1213/ane.0b013e31816a6c09


10.1213/ane.0b013e31816a6c09
2. Weinberg GL: Lipid emulsion infusion: resuscitation for local anesthetic and other drug overdose .

Anesthesiology. 2012, 117:180-187. 10.1097/ALN.0b013e31825ad8de
3. Rosenblatt MA, Abel M, Fischer GW, Itzkovich CJ, Eisenkraft JB: Successful use of a 20% lipid emulsion to

resuscitate a patient after a presumed bupivacaine-related cardiac arrest. Anesthesiology. 2006, 105:217-
218.

4. Litz RJ, Popp M, Stehr SN, Koch T: Successful resuscitation of a patient with ropivacaine-induced asystole
after axillary plexus block using lipid infusion. Anaesthesia. 2006, 61:800-801. 10.1111/j.1365-
2044.2006.04740.x

5. Ludot H, Tharin JY, Belouadah M, Mazoit JX, Malinovsky JM: Successful resuscitation after ropivacaine and
liocaine-induced ventricular arrhythmia following posterior lumbar plexus block in a child. Anesth Analg.
2008, 106:1572-1574. 10.1213/01.ane.0000286176.55971.f0

6. Spence AG: Lipid reversal of central nervous system symptoms of bupivacaine toxicity . Anesthesiology.
2007, 107:516-517. https://doi.org/10.1097/01.anes.0000278864.75082.72

7. Rothschild L, Bern S, Oswald S, Weinberg G: Intravenous lipid emulsion in clinical toxicology . Scand J
Trauma Resusc Emerg Med. 2010, 18:51. 10.1186/1757-7241-18-51

8. Weinberg GL, Ripper R, Murphy P, Edelman LB, Hoffman W, Strichartz G, Feinstein DL: Lipid infusion
accelerates removal of bupivacaine and recovery from bupivacaine toxicity in the isolated rat heart. Reg
Anesth Pain Med. 2006, 31:296-303. 10.1016/j.rapm.2005.02.011

9. Fettiplace MR, Weinberg G: The mechanisms underlying lipid resuscitation therapy . Reg Anesth Pain Med.
2018, 43:138-149. 10.1097/AAP.0000000000000719

10. Lavonas EJ, Drennan IR, Gabrielli A, et al.: Part 10: special circumstances of resuscitation. 2015 American
Heart Association guidelines update for cardiopulmonary resuscitation and emergency cardiovascular care.
Circulation. 2015, 132:501-518. 10.1161/CIR.0000000000000264

11. American College of Medical Toxicology: ACMT position statement: guidance for the use of intravenous
lipid emulsion. J Med Toxicol. 2017, 13:124-125. 10.1007/s13181-016-0550-z

12. Toth PP, Urtis J: Commonly used muscle relaxant therapies for acute low back pain: a review of carisoprodol,
cyclobenzaprine hydrochloride, and metaxalone. Clin Ther. 2004, 26:1355-1367.
10.1016/j.clinthera.2004.09.008

13. Siddiqi M, Jennings CA: A near‐fatal overdose of carisoprodol (SOMA): case report . J Toxicol Clin Toxicol.
2004, 42:239-240.

14. Holubek WJ, Hoffman RS, Goldfarb DS, Nelson LS: Use of hemodialysis and hemoperfusion in poisoned
patients. Kidney Int. 2008, 74:1327-1334. 10.1038/ki.2008.462

15. Neal JM, Woodward CM, Harrison TK: The American Society of Regional Anesthesia and Pain Medicine
checklist for managing local anesthetic systemic toxicity: 2017 version. Reg Anesth Pain Med. 2018, 43:150-
153. 10.1097/AAP.0000000000000726

16. Rothschild L, Bern S, Oswald S, Weinberg G: Intravenous lipid emulsion in clinical toxicology . Scand J
Trauma Resusc Emerg Med. 2010, 18:51. 10.1186/1757-7241-18-51

2019 Chegondi et al. Cureus 11(11): e6250. DOI 10.7759/cureus.6250 3 of 3

https://dx.doi.org/10.1213/ane.0b013e31816a6c09
https://dx.doi.org/10.1097/ALN.0b013e31825ad8de
https://dx.doi.org/10.1097/ALN.0b013e31825ad8de
https://anesthesiology.pubs.asahq.org/article.aspx?articleid=1923252
https://dx.doi.org/10.1111/j.1365-2044.2006.04740.x
https://dx.doi.org/10.1111/j.1365-2044.2006.04740.x
https://dx.doi.org/10.1213/01.ane.0000286176.55971.f0
https://dx.doi.org/10.1213/01.ane.0000286176.55971.f0
https://dx.doi.org/https://doi.org/10.1097/01.anes.0000278864.75082.72
https://dx.doi.org/https://doi.org/10.1097/01.anes.0000278864.75082.72
https://dx.doi.org/10.1186/1757-7241-18-51
https://dx.doi.org/10.1186/1757-7241-18-51
https://dx.doi.org/10.1016/j.rapm.2005.02.011
https://dx.doi.org/10.1016/j.rapm.2005.02.011
https://dx.doi.org/10.1097/AAP.0000000000000719
https://dx.doi.org/10.1097/AAP.0000000000000719
https://dx.doi.org/10.1161/CIR.0000000000000264
https://dx.doi.org/10.1161/CIR.0000000000000264
https://dx.doi.org/10.1007/s13181-016-0550-z
https://dx.doi.org/10.1007/s13181-016-0550-z
https://dx.doi.org/10.1016/j.clinthera.2004.09.008
https://dx.doi.org/10.1016/j.clinthera.2004.09.008
https://www.ncbi.nlm.nih.gov/pubmed/?term=J+Toxicol+Clin+Toxicol+2004%3B+42%3A+239-240
https://dx.doi.org/10.1038/ki.2008.462
https://dx.doi.org/10.1038/ki.2008.462
https://dx.doi.org/10.1097/AAP.0000000000000726
https://dx.doi.org/10.1097/AAP.0000000000000726
https://dx.doi.org/10.1186/1757-7241-18-51
https://dx.doi.org/10.1186/1757-7241-18-51

	Intravenous Lipid Emulsion Rescue Therapy in a Child with Carisoprodol Overdose
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


