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Lidocaine is a widely used amide-type local
anesthetic and Class 1b antiarrhythmic drug. In
addition to its anesthetic and antiarrhythmic effects,
lidocaine has important analgesic, antinociceptive,
immuno-modulating, and anti-inflammatory
properties.[! Systemic lidocaine infusion has been
used as an analgesic adjunct for the management of
acute perioperative pain in many clinical settings.™
Systemic lidocaine is also effective in obtunding the
sympathetic response to laryngoscopy,” in reducing
the pain of propofol injection,® prevention of
postoperative airway complications® and also for the
treatment of chronic neuropathic pain."”

The opioid sparing effect of lidocaine is supported by a
high level of evidence. This effect can be of great use
particularly in obese patients with obstructive sleep
apnea, where there is an increased risk of sedation
and severe respiratory depression with opioid use.
Enhanced Recovery After Surgery (ERAS) protocols
recommend intravenous lidocaine as a component of
opioid-sparing multimodal analgesia, particularly after
major gastrointestinal surgery. In 2015, a Cochrane
review was published, which included 45 trials,
compared to the effect of continuous perioperative
lidocaine infusion with epidural analgesia in adults
undergoing general anesthesia. The results suggested
that the lidocaine infusion was equally effective
in the reduction of postoperative pain, expedited
gastrointestinal recovery time, reduced postoperative
nausea/vomiting, reduced opioid usage, and a
reduction in hospital length of stay.!®!

Intravenous infusion of lidocaine has been shown to
be as effective as epidural bupivacaine in reducing
ileus duration, hospital stay, and pain after open colon
resection.””” Hence, in patients where perioperative
epidural analgesia is contraindicated, intravenous

Perioperative intravenous lidocaine: Crossing local
boundaries and reaching systemic horizons

infusion of lidocaine could also be considered
as an alternative intervention to modulate the
postoperative  inflammatory responses.'”) ERAS
guidelines for colorectal surgery also recommends
the use of continuous infusion of intravenous
lidocaine  intraoperatively = whenever thoracic
epidural anesthesia is contraindicated. Under careful
monitoring, it can be continued in the postoperative
period also to provide analgesia.['!! On discontinuation
after prolonged infusion, the plasma levels decrease
rapidly [Figure 1].'¥ The context-sensitive half-time
after a 3-day infusion of lidocaine is ~20-40 min,
and there is no accumulation over time in healthy
individuals."® It has been shown that intravenous
lidocaine infusion causes a significant reduction in
inflammatory mediators which has implications in not
only the return of bowel function but also thrombosis,
post-operative myocardial infarction, and sepsis.!*®
Systemic administration of lidocaine tends to decrease
interleukin-1 (IL-1), tumour necrosis factor-alpha
(TNF-a), intercellular adhesion molecule-1 (ICAM-1),
mucosal COX-2 (cyclooxygenase-2), and plasma

Context sensitive half time
q after 3 days infusion of

lidocaine is ~20 — 40 min

g
o

N
wn

I
o

By ds0am solg.
< 25 years, 180 cm, 100
75 years, 150cm, 50 kg (2 M8/ke/hour
75 years, 180 cm, 100 kg
\ 25 years, 150 cm, 50 kg
25 years, 180 cm, 100 kg

— 75 years, 150 cm, 50 kg
75 years, 180 cm, 100 kg

=
n

Plasma concentration (ug/ml)

=
o

1 mg/kg/hour

4310 4320 4330 4340 4350 4360 4370 4380 4390 4410

Time (since initiation of IV infusion of lidocaine) in minutes

Figure 1: Pharmacokinetic profile of intravenous lidocaine (without a
bolus) after discontinuation of infusion in 4 types of patients groups with
two infusion rates of 2 mg/kg/hour and 1 mg/kg/hour. Age 25 years,
Weight 50 kg, Height 150 cm. Age 25 years, Weight 100 kg, Height
180 cm. Age 75 years, Weight 50 kg, Height 150 cm. Age 75 years,
Weight 100 kg, Height 180 cm
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prostaglandin E2. In vitro studies have demonstrated
the modulatory effect of lidocaine on potassium
channels, calcium channels, G-coupled protein
receptors, N -methyl-D-aspartate (NMDA) receptors,
and the glycinergic system. Such mechanisms are
thought to contribute to the anti-neuroinflammatory
effects of lidocaine and may explain its clinical benefits
in the management of acute and chronic pain.!*

Pharmacokinetics: The aim of an intravenous lidocaine
infusion is to achieve a therapeutic steady-state
concentration while minimizing systemic toxicity. The
usual dose recommended is a bolus of 100 mg before
the incision and then 1-2 mg/kg/hour continuous
infusion, which is the same as given to treat premature
ventricular contractions. At this infusion rate, plasma
concentration remains below 5.0 w/mL, which is
adequate for most of its clinical effects. Achieving and
maintaining this level can be dependent on patient
comorbidities, age, and other factors that should be
considered on a patient-by-patient basis.!* The factors
that influence the plasma concentration of free lidocaine
include the dose and rate of injection, acid-base status,
hypercapnia and hypoxia, low plasma protein levels,
and diminished hepatic or renal function."? Lidocaine
is metabolized in the liver by the cytochrome P450
system forming numerous key active metabolites,
which are predominantly excreted by kidneys.

Safety and side effects: Lidocaine has a long-proven
track record for safety as intravenous medication.
Though it has been very well tolerated, it is important
to check for any contraindications before starting the
infusion [Table 1].'¥ Very few minor symptoms like
light-headedness, dizziness, tinnitus, or metallic taste
were reported after intravenous use for pain control,
and that also resolve soon after discontinuation of the
infusion. Some practitioners report delayed emergence
among patients receiving lidocaine infusion which
could be attributed to the blunting of airway reactivity

Table 1: Contraindications for lidocaine infusion

Sensitivity or allergy to lidocaine
Significant heart disease (2™ or 3™ Degree heart block)
Severe cardiac failure (Ejection fraction <20%)

History of Adams-Stokes, Wolff-Parkinson-White Syndrome or
Active dysrhythmia

Concurrent treatment with Class | Antiarrhythmics or Amiodarone
Severe hepatic impairment (Bilirubin >1.46 mg/dl)

Severe renal impairment (<30 mL/min/1.73 m? or End-stage renal
disease)

History of uncontrolled seizure

Acute porphyria
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to the endotracheal tube.® Serious side effects,
such as neurologic changes and cardiac toxicity, are
exceedingly rare.

Khezr MB et al. have demonstrated that the use of
intravenouslidocaine infusion during spinal anesthesia
for cesarean section produced increased sedation.!'”!
Lidocaine is recommended only if there is a clear need
and the benefit outweighs the risk. Lidocaine has
been shown to cross the placenta by simple passive
diffusion and can cause varying degrees of fetal and
neonatal toxicity. After lidocaine administration, the
maternal total plasma concentration will be higher
as compared to the fetus, however, free lidocaine
concentrations will remain the same in both mother
and fetus.'® This can lead to alterations of the central
nervous system, peripheral vascular tone, and cardiac
function in the fetus. Thus, fetal heart rate should be
monitored continuously. This drug may also delay
labor and lead to diminished muscle strength in the
new-born for the first few days of life.!"”

To conclude, the growing interest in the ERAS concept
has inspired the use of intravenous lidocaine for the
management of perioperative pain. Defining the roles
of intravenous lidocaine in various other clinical
settings is necessary to maximize its clinical benefits
such as anti-inflammatory, immune-modulating, and
anti-cancer effects so that it can be safely applied to
routine clinical practice.

Pankaj Kundra, Stalin Vinayagam

Department of Anesthesiology and Critical Care, JIPMER, Puducherry,
India.
E-mail: p_kundra@hotmail.com

Submitted: 20-Apr-2020
Accepted: 21-Apr-2020
Published: 01-May-2020

REFERENCES

1. Gordh T, Gordh TE, Lindqvist K. Lidocaine: The original local
anesthetic. Anesthesiology 2010;113:1433-7.

2. Weibel S, Jokinen J, Pace N, Schnabel A, Hollmann MW,
Hahnenkamp K, et al. Efficacy and safety of intravenous
lidocaine for postoperative analgesia and recovery after
surgery: A systematic review with trial sequential analysis. Br
J Anaesth 2016;116:770-83.

3. Jain S, Khan RM. Effect of peri-operative intravenous infusion
of lignocaine on haemodynamic responses to intubation,
extubation and post-operative analgesia. Indian ] Anaesth
2015;59:342-7.

4.  Picard P, Tramer MR. Prevention of pain on injection with
propofol: A quantitative systematic review. Anesth Analg
2000;90:963-9.

5. Stephen SY, Ning-Nan W, Tatyana P, Grace JY, Michael M,
Francois B, et al. Intravenous lidocaine to prevent postoperative

Indian Journal of Anaesthesia | Volume 64 | Issue 5 | May 2020

Page no. 18



10.

11.

12.

13.

Kundra and Vinayagam: Perioperative intravenous lidocaine

airway complications in adults: A systematic review and meta-
analysis. Br ] Anaesth 2020;124:314-23.

Challapalli V, Tremont-Lukats IW, McNicol ED, Lau ],
Carr DB. Systemic administration of local anesthetic agents
to relieve neuropathic pain. Cochrane Database Syst Rev
2005:CD003345. doi:10.1002/14651858.CD003345.pub2.
Weibel S, Jelting Y, Pace NL, Helf A, Eberhart LH,
Hahnenkamp K, et al. Continuous intravenous perioperative
lidocaine infusion for postoperative pain and recovery
in adults. Cochrane Database Syst Rev 2018:CD009642.
doi:10.1002/14651858.CD009642.pub3.

Kranke P, Jokinen J, Pace NL, Schnabel A, Hollmann MW,
Hahnenkamp K, et al. Continuous intra- venous perioperative
lidocaine infusion for postoperative pain and recovery.
Cochrane Database Syst Rev 2015:CD009642. doi:
10.1002/14651858.CD009642.pub2.

Swenson BR, Gottschalk A, Wells LT, Rowlingson JC,
Thompson PW, Barclay M, et al. Intravenous lidocaine
is as effective as epidural bupivacaine in reducing ileus
duration, hospital stay, and pain after open colon resection: A
randomized clinical trial. Reg Anesth Pain Med 2010;35:370-6.
Hollmann MW, Durieux ME. Local anesthetics and the
inflammatory response: A new therapeutic indication?
Anesthesiology 2000;93:858-75.

Fearon KC, Liunggvist O, Von Meyenfeldt M, Revhaug A,
Dejong CH, Lassen K, et al. Enhanced recovery after surgery:
A consensus review of clinical care for patients undergoing
colonic resection. Clin Nutr 2005;24:466-77.

Eipe N, Gupta S, Penning J. Intravenous lidocaine for
acute pain: An evidence-based clinical update. BJA Educ
2016;16:292-8.

Rinder G, Fitch J. Amplification of the inflammatory response:
Adhesion molecules associated with plate- let/white cell
responses. ] Cardiovasc Pharmacol 1996;27:6-12.

Announcement

14.

15.

16.

17.

18.

19.

van der Wal SE, van den Heuvel SA, Radema SA,
van Berkum BF, Vaneker M, Steegers MA, et al. The in vitro
mechanisms and in vivo efficacy of intravenous lidocaine on
the neuroinflammatory response in acute and chronic pain.
Eur J Pain 2016;20:655-74.

Daykin H. The efficacy and safety of intravenous lidocaine
for analgesia in the older adult: A literature review. Br J Pain
2017;11:23-31.

McCarthy GC, Megalla SA, Habib AS. Impact of intravenous
lidocaine infusion on postoperative analgesia and recovery
from surgery: A systematic review of randomized controlled
trials. Drugs 2010;70:1149-63.

Khezri MB, Rajabi M, Yaghoobi S, Barikani A. Effect of
intravenous lignocaine infusion on bispectral index during
spinal anaesthesia for caesarean section: A prospective
randomised double-blind study. Indian J Anaesth
2020;64:367-74.

Weinberg L, Peake B, Tan C, Nikfarjam M. Pharmacokinetics
and pharmacodynamics of lignocaine: A review. World J
Anesthesiol 2015;4:17-29.

“Product Information. Xylocaine (lidocaine).” Astra USA,
Westborough, MA.

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

How to cite this article: Kundra P, Vinayagam S. Perioperative
intravenous lidocaine: Crossing local boundaries and reaching
systemic horizons. Indian J Anaesth 2020;64:363-5.

Old Issues of [JA

Limited copies of old issues of I[JA from 2013 are available in IJA office. Members interested can contact Editor In Chief

(editorija@yahoo.in/ijadivatia@gmail.com / 98690 77435)

Indian Journal of Anaesthesia | Volume 64 | Issue 5 | May 2020

Page no. 19

365



