LAST (Local Anesthetic Systemic Toxicity) Protocol

PREVENTION

a) Minimal dose necessary

b) Utilize clinically appropriate agents with highest minimum toxic dose (Box 1)

c) Consider avoiding in populations at increased risk (Box 2)

d) Aspirate prior to each injection +—

e) Test dose: 1-2ml of anesthetic with epinephrine 1:100,000 (monitor for
increase in HR 10bpm or SBP 15mmHg)

f) Incremental injection 3-5ml g30-45sec

g) US guidance

MONITORING

(during injection and up to 30min after)

NO

a) Oxygenation: pulse oximetery

b) Ventilation: clinical

c) Circulation: BP and HR g5min, ECG telemetry
a) Prodromal symptoms: dizziness, tinnitus, metallic taste, perioral numbness
b) Seizures
c) Tachycardia/Tachydysrhythmia
d) Conduction block
e) Hypertension/Hypotension

T
YES
PRIMARY GOAL: minimize hypoxia and acidosis
| AIRWAY: 100% 02, Intubate if indicated, consider lipid therapy |
Consider ECMO
ion?
Hypotension? team alert
YES YES YES YES
Modified ACLS ECMO Lipid Therapy: 1. Benzodiazepines
1.5ml/kg lean body mass IV over 1 min |« :
A. Epi 10-100mcg titrated to effect team alert /kg oo regeat o « 2. Low dose paralytic
(<1mcg/kg) 515-1214

B. Amiodarone for persistent
ventricular dysrhythmia
C. AVOID: vasopressin, CCB, BB,

. . Improvement?
lidocaine P
D. Monitor ABG for acidosis and
hypoxia YES
E. Expect prolonged resuscitation *
0.25 ml/kg/hr continuous infusion
Hypotension? YES—p» 0.5 ml/kg/hr continuous infusion
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LAST (Local Anesthetic Systemic Toxicity) Protocol continued

BOX 1. Clinically appropriate agents with highest minimum toxic dose

Local Anesthetic Onset (min) Duration (min) Max Dose (mg/kg) Max Total Dose (mg) Total Volume (ml)
Chloroprocaine 6-12 60 11 800 40ml of 2%
Chloro + Epi (1:200,000) 6-12 60 14 1000 50ml of 2%
Lidocaine 2-5 50-120 4-5 300 30ml of 1%
Lido + Epi (1:200,000) 2-5 60-180 5-7 500 50ml of 1%
Bupivicaine 5-10 240-480 (3-8h) 2 175 35ml of 0.5%

BOX 2. Populations at increased risk

1)
2)
3)
4)
5)
6)
7)

Heart disease (CHF, arrhythmia, ischemic disease, low or high CO states)
Liver disease

Pregnancy

Beta blocker, digoxin, calcium channel blocker, cyp P450 inhibitors
Acidosis

Low plasma protein

Mitochondrial disease

ASRRPE\. ASRA Checklist for Treatment of Local
\® @/

PAIN MEDICINE

Anesthetic Systemic Toxicity
See page 3

REFERENCES

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

UNIVERSITY OF -K{

DEPARTMENT OF EMERGENCY MEDICINE LAST 10/1/2016

Di Gregorio, G., Neal, J. M., Rosenquist, R. W., & Weinberg, G. L. (2010). Clinical presentation of local anesthetic systemic toxicity: A review of published cases, 1979 to
2009. Regional Anesthesia and Pain Medicine, 35(2), 181-187.

Dickerson, D. M., & Apfelbaum, J. L. (2014). Local anesthetic systemic toxicity. Aesthetic Surgery Journal / the American Society for Aesthetic Plastic Surgery, 34(7),
1111-1119.

Froehle, M., Haas, N. A,, Kirchner, G., Kececioglu, D., & Sandica, E. (2012). ECMO for cardiac rescue after accidental intravenous mepivacaine application. Case Reports
in Pediatrics, 2012, 491692.

Huang JM, Xian H, Bacaner M. Long-chain fatty acids activate calcium channels in ventricular myocytes. Proc Natl Acad Sci U S A. 1992;89:6452—-6456.

Long, W. B., Rosenblum, S., & Grady, I. P. (1989). Successful resuscitation of bupivacaine-induced cardiac arrest using cardiopulmonary bypass. Anesthesia and
Analgesia, 69(3), 403-406.

McEvoy, M. D., Hand, W. R., Stoll, W. D., Furse, C. M., & Nietert, P. J. (2014). Adherence to guidelines for the management of local anesthetic systemic toxicity is
improved by an electronic decision support tool and designated "reader". Regional Anesthesia and Pain Medicine, 39(4), 299-305.

Mercado, P., & Weinberg, G. L. (2011). Local anesthetic systemic toxicity: Prevention and treatment. Anesthesiology Clinics, 29(2), 233-242.

Mulroy, MF (2002a). Systemic toxicity and cardiotoxicity from local anesthetics: Incidence and preventive measures. Regional Anesthesia and Pain Medicine, 27(6),
556-561.

Mulroy, M F (2002b). Systemic toxicity and cardiotoxicity from local anesthetics: Incidence and preventive measures. Regional Anesthesia and Pain Medicine, 27(6),
556-561.

Mulroy, M. F., & Hejtmanek, M. R. (2010). Prevention of local anesthetic systemic toxicity. Regional Anesthesia and Pain Medicine, 35(2), 177-180.

Mulroy, M. F., Weller, R. S., & Liguori, G. A. (2014). A checklist for performing regional nerve blocks. Regional Anesthesia and Pain Medicine, 39(3), 195-199.

Neal, J. M., Bernards, C. M., Butterworth, J. F.,4th, Di Gregorio, G., Drasner, K., Hejtmanek, M. R., et al. (2010). ASRA practice advisory on local anesthetic systemic
toxicity. Regional Anesthesia and Pain Medicine, 35(2), 152-161.

Neal, J. M., Brull, R., Horn, J. L., Liu, S. S., McCartney, C. J., Perlas, A., et al. (2016). The second american society of regional anesthesia and pain medicine evidence-
based medicine assessment of ultrasound-guided regional anesthesia: Executive summary. Regional Anesthesia and Pain Medicine, 41(2), 181-194.

Neal, J. M., Hsiung, R. L., Mulroy, M. F., Halpern, B. B., Dragnich, A. D., & Slee, A. E. (2012). ASRA checklist improves trainee performance during a simulated episode of
local anesthetic systemic toxicity. Regional Anesthesia and Pain Medicine, 37(1), 8-15.

Nelson LS, Lewin NA, Howland MA, Hoffman RS, Goldfrank LR, Flomenbaum NE: Goldfrank’s Toxicologic Emergencies, 9" Edition: http://
www.accessemergencymedicine.com

Soltesz, E. G., van Pelt, F., & Byrne, J. G. (2003). Emergent cardiopulmonary bypass for bupivacaine cardiotoxicity. Journal of Cardiothoracic and Vascular Anesthesia,
17(3), 357-358.

Tsai, M. H., Tseng, C. K., & Wong, K. C. (1987). Successful resuscitation of a bupivacaine-induced cardiac arrest using cardiopulmonary bypass and mitral valve
replacement. Journal of Cardiothoracic Anesthesia, 1(5), 454-456.

Vasques, F., Behr, A. U., Weinberg, G., Ori, C., & Di Gregorio, G. (2015). A review of local anesthetic systemic toxicity cases since publication of the american society of
regional anesthesia recommendations: To whom it may concern. Regional Anesthesia and Pain Medicine, 40(6), 698-705.

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

Weinberg, G. L. (2010). Treatment of local anesthetic systemic toxicity (LAST). Regional Anesthesia and Pain Medicine, 35(2), 188-193.

Cincinnati

Page 2



AMERICAN SOCIETY OF
REGIONAL ANESTHESIA AND PAIN MEDICINE

Checklist for Treatment
of Local Anesthetic Systemic Toxicity

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

4 Get Help
Q Initial Focus

U Airway management: ventilate with 100% oxygen

O Seizure suppression: benzodiazepines are preferred; AVOID propofol
in patients having signs of cardiovascular instability

O Alert the nearest facility having cardiopulmonary bypass capability
d Management of Cardiac Arrhythmias

W Basic and Advanced Cardiac Life Support (ACLS) will require
adjustment of medications and perhaps prolonged effort

U AVOID vasopressin, calcium channel blockers, beta blockers, or local anesthetic
U REDUCE epinephrine dose to <1 mcg/kg
A Lipid Emulsion (20% ) Therapy (values in parenthesis are for 70kg patient)
U Bolus 1.5 mL/kg (Ilean body mass) intravenously over 1 minute (~100mL)
Continuous infusion (.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

O000 O

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

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