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The purpose of this study was to describe the thera-
peutic effectiveness/pain relief of moderate-dose lido-
caine infusions in patients with chronic neuropathic 
pain. Retrospective reviews of medical records were 
conducted for 40 patients referred to a midwestern 
pain clinic for management of intractable neuropathic 
pain despite use of multiple medications and treat-
ment modalities. Descriptive statistics were used to 
summarize patients’ demographic data, lidocaine dos-

ing and infusion rate, daily opioid intake, adjuvant 
medication use, and medication allergies and intoler-
ances. Paired samples t test was used to determine 
significance between preinfusion and postinfusion 
pain scores. A significant decrease in pain levels (P < 
.001) after infusion was found.

Keywords: Chronic neuropathic pain, intravenous lido-
caine, morphine milligram equivalent dose.
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A
t present, opioid medications are prescribed 
in record numbers throughout the United 
States.1,2 This has led to several complica-
tions, including addiction, overdose and 
unintended suicide, and abuse of illegal 

street drugs including heroin as patients attempt to find 
less expensive and easier-to-obtain opioids to treat their 
pain.3 In 2016, the Centers for Disease Control and Pre-
vention (CDC) called for development of nonopioid pain 
management strategies in response to increasing issues 
with opioid use and abuse.4

Historically, opioids along with adjuvant medications 
(eg, benzodiazepines, antidepressant and antiseizure 
drugs) are used to treat chronic neuropathic pain (CNP), 
but despite this, many patients with CNP still experience 
severe pain. In patients experiencing CNP, one emerging 
nonopioid pain treatment is intravenous lidocaine infu-
sion therapy.5-11 

Lidocaine was first discovered in the 1940s by Drs 
Lundqvist and Lofgren.12 Lidocaine was found to 
provide longer local and regional anesthesia than its 
predecessor, procaine. Since this time, lidocaine use has 
greatly expanded into surgical and nonsurgical applica-
tions including antiarrhythmia therapy, suppression of 
airway reflexes, and acute pain management. Most re-
cently, lidocaine infusions are being used in Enhanced 
Recovery After Surgery (ERAS) protocols reducing 
opioid requirements and postoperative complications.13 
Lidocaine infusions also show promise in chronic pain 
management. 

Review of Literature
The published literature for lidocaine infusion therapy 
from 2012 to 2018 for chronic (≥ 3 months) neuropathic 
pain was reviewed (Table 1). Chronic neuropathic pain 
syndromes studied included chemotherapy-induced pe-
ripheral neuropathy, neuropathic pain of failed back 
surgery syndrome, postherpetic neuralgia, fibromyalgia, 
phantom limb pain, complex regional pain syndrome, 
trigeminal neuralgia, and diabetic neuropathy. The lit-
erature indicated that total lidocaine dose varied widely 
from 3 mg/kg to greater than 21 mg/kg. Likewise, the 
number of infusions varied in that some patients received 
1 infusion, whereas others underwent a series of 25 in-
fusions over 6 months to achieve pain relief. Similarly, 
treatment frequency ranged from daily, to weekly, bi-
weekly, or monthly.7-11 Significant analgesia was report-
ed in most (7) studies.5,8-11,14,15 However, in one study, 
no effect was found in patients with failed back surgery 
syndrome.16 Six studies assessed administration of lido-
caine only,6-8,10,11,14,15 and 2 studies described adding 
magnesium in varying doses (between 1 and 2 g) to the 
infusions.5,9 Pain relief lasted from a few days to almost 
1 year.8,9,11,14,15 

Current studies documented a low incidence of side 
effects despite a wide range of dosing regimens.7 Side 
effects reported were minor and included perioral tin-
gling, dizziness, tinnitus, and lightheadedness.7,8 Studies 
also documented that side effects can be minimized by 
slowing the infusion rate or stopping the infusion alto-
gether. However, additional research is needed to verify 
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Source/study 
method N Diagnoses Treatment Results

Mooney et al,5  
2014  
Retrospective 
chart review

3/15 children/
young adults 
(aged 12-20 y)

Chronic refractory pain (20% 
with neuropathic pain)

14.4-21.6 mg/kg over 
6 h with magnesium, 
1 g (30-50 kg), or 2 g 
(> 50 kg) over 2 h

76% experienced pain relief, 
with highest relief in those 
with highest (≥ 6/10 VAS) pain 
levels; 79% had side effects of 
dizziness, numbness/tingling, 
nausea/vomiting, and visual 
changes

Hutson et 
al,7  2015 
Retrospective 
chart review

63 Central pain syndrome, 
CRPS, DPN, fibromyalgia, 
malignant cancer pain, PHN, 
posttraumatic or surgical pain

1,650 infusions 
ranging in dosage from 
4 to 16.7 mg/min

Only 8 patients tolerated the 
16.7 mg/min infusion. Adverse 
events reported at average rate 
of 13.1 mg/min. Common side 
effects were lightheadedness, 
dizziness, vertigo, clumsiness, 
and incoordination.

Iacob et al,8 2018 
Retrospective 
chart review

186/233 Neuropathic pain (80%) 1-3 infusions of an 
average of 381.4 mg ≤ 
30 min

None to minimal side effects. 
Significant pain reduction (P < 
.001) on VAS after infusion; 40% 
had < 1 wk duration of pain relief, 
36% had 1-2 wk of pain relief, 
16% had > 2 to 3 wk pain relief, 
and 8% had > 3 wk pain relief.

Duarte et al,9 2014 
Retrospective 
observational 
study

28 Neuropathic pain component 
of osteoarthritis pain

5 mg/kg − 100 mg; 
infusions increased 50 
mg each day for 6 d 
to 5 mg/kg + 150 mg; 
maximum dose ≤ 550 
mg infused over 6 h

Pain intensity (P = .001) and 
mobility (P = .003) improved post 
infusion; duration of pain relief 10 
± 6 wk

Przeklasa-
Muszyn’ska et al,10 
2016  
Retrospective 
chart review

85 Trigeminal neuralgia, 
chemotherapy-induced 
peripheral neuropathy, PHN, 
DPN, persistent postoperative 
pain, phantom limb pain, 
mononeuropathy and 
compression neuropathy, 
central pain syndrome, CRPS, 
facial neuropathy

3-25 infusions of 5 
mg/kg over 30 min 
weekly

None to minimal side effects. 
Effect increased with age. Higher 
intensity of preinfusion pain 
correlated to greater pain relief 
after infusion.

Arai et al,11 2013 
Case series

9 Trigeminal neuralgia 100 mg with 1.2 mg 
of magnesium over 
1 h each, for 4 total 
infusions

5 of 9 patients experienced pain 
relief of up to 1 y; 1 patient had 
short-lasting mild dizziness after 
infusions

Kim et al,14 2018 
Randomized, 
prospective, 
double-blinded, 
placebo-controlled, 
parallel study

42 PHN, CRPS type II 3 mg/kg or NS placebo 
over 1 h weekly for 
4 wk

Significantly reduced pain scores 
(P = .01) after third and fourth 
infusions; pain reduction no 
longer detectable at 4-week 
follow-up

van den Heuvel 
et al,15 2017 
Prospective 
observational 
cohort study

9 Chemotherapy-induced 
peripheral neuropathy

1.5 mg/kg in 10 min, 
then 1.5 mg/kg/h for 
5 h

Significant pain relief (P = .01) in 
8 of 9 patients; sustained pain 
relief average of 23 days in 5 
patients; loss of analgesia on 
infusion termination in 3 patients

Park et al,16 2012 
Randomized, 
prospective, 
double-blinded, 
crossover study

18 Neuropathic pain of FBSS 3 randomized 
infusions (NS placebo, 
1 mg/kg and 5 mg/kg 
of lidocaine) over 1 h 
every 2 wk

No difference in pain relief 
between lidocaine and NS 
(placebo) infusions

Table 1.  Summary of Literature
Abbreviations: CRPS, complex regional pain syndrome; DPN, diabetic peripheral neuropathy; FBSS, failed back surgery syndrome; NS, 
normal saline; PHN, postherpetic neuralgia; VAS, visual analog scale.
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previous results, determine optimal dosing guidelines, 
and document the impact on quality of life indicators. 
The purpose of this study was to determine the therapeu-
tic effectiveness/pain relief obtained from moderate-dose 
(6 mg/kg infused over 1 hour) lidocaine infusions in 
patients with intractable CNP. 

Materials and Methods
This study was deemed exempt by the institutional review 
board, and written patient consent was obtained. A ret-

rospective medical records review of patients with CNP 
who received lidocaine infusions during a 3-month period 
at a regional midwestern medical center’s pain clinic was 
conducted. Lidocaine infusion dosages were started at 6 
mg/kg of lean body weight and modified if needed by the 
appearance or complaints of untoward effects.

The minimum sample size required from power analy-
sis was 28 subjects for a confidence interval level of 95%. 
Patient demographic data, including gender, age, diagno-
sis, height, weight, current opioid and adjuvant medica-
tion use, and drug allergies were collected. Descriptive 
statistics were used to summarize patient demographic 
data and the lidocaine dosing and infusion rate. Morphine 
milligram equivalent (MME) daily doses were calculated 
using guidelines published by the CDC.16 Morphine mil-
ligram equivalent calculations convert any opioid dose 
into an equivalent morphine dose (in milligrams) so that a 
total “morphine” daily dose is determined.17,18 Morphine 
milligram equivalent calculations are useful to assess 
overdose risks in patients receiving opioids.4

Pain levels were measured by the verbal numeric 
rating scale, with a score of 0 indicating no pain and 10 
indicating the worst pain imaginable. A paired samples 
t test was used to determine the significance between 
preinfusion and postinfusion pain scores. All analyses 
were conducted with statistical software (SPSS version 
17.0, SPSS Inc).

Results
Data were collected from 40 patient records. The conve-
nience sample was composed of 10 male patients (25%) 
and 30 female patients (75%; Table 2). The most fre-
quent CNP diagnoses were vertebral (cervical, thoracic, 
lumbar, sacral) radiculopathies (n = 18, 45%) and fibro-
myalgia (n = 17, 43%), with most patients having a di-
agnoses of multiple neuropathic pain syndromes (Tables 
3 & 4). Opioids were consumed by 29 patients (72.5%), 
and almost all  patients (n = 39, 97.5%) were receiving 
multiple drugs for pain management.

Preinfusion and postinfusion pain intensity scores 
were available for 43 encounters (infusions) in 30 pa-
tients; 1 patient underwent 2 infusions, and 6 patients 
received 3 infusions. Analysis of preinfusion and postin-
fusion pain intensity scores by paired samples t test 
documented significant reductions in pain intensity from 
a preinfusion mean pain score (SD) of 6.52 (2.55) to an 
immediate postinfusion mean pain score of 3.19 (2.76). 
Statistical significance was P < .001, for 2-tailed testing 
(mean difference = 3.33; 95% confidence interval of the 
difference = 1.88-4.79). 

Two patients (7%) experienced facial tingling, for 
which the infusion was paused for 10 minutes and re-
started at a lower infusion rate without sequelae. Two 
other patients experienced supraventricular tachycardia 
(SVT), for which the infusion was paused 10 minutes 

Table 2.  Sample Demographics (N = 40)
Abbreviation: NSAID, nonsteroidal anti-inflammatory drug.

Characteristic/Category Value

Gender, No. (%)

 Male 10 (25)

 Female 28 (70)

 Missing 2 (5)

Age, y, mean (median) 51.6 (48.0)

Weight, kg, mean (median) 86.1 (83.5)

Payer source, No. (%)

 Medicare 13 (32.5)

 Medicaid 8 (20.0)

 Private insurance 16 (40.0)

 Private pay 2 (5.0)

 Missing 1 (2.5)

Current medications, No. (%)

 Opioid 29 (72.5)

 NSAID 10 (35.0)

 Anticonvulsant 11 (27.5)

 Antidepressant 29 (72.5)

 Antianxiety 6 (15.0)

 Sedative  3 (7.5)

 Corticosteroid 4 (10.0)

 Multiple 39 (97.5)

Medication allergies/intolerances, No. (%)

 Opioid 13 (32.5)

 NSAID 5 (12.5)

 Anticonvulsant 15 (37.5)

 Antidepressant 8 (20.0)

 Antianxiety 1 (2.5)

 Sedative 2 (5.0)

 Corticosteroid 2 (5.0)

 None 7 (17.5)

 Multiple 21 (52.5)

Smoking, No. (%)

 Yes 12 (30)

 No 28 (70)

Disability related to pain, No. (%)

 Yes 16 (40)

 No 24 (60)
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and restarted at a lower rate. On reinitiation of the infu-
sion in both patients, SVT returned. The infusion was 
paused again for 10 minutes and restarted at a lower rate. 
However, SVT returned, and the treatment/infusion was 
terminated in these 2 patients (5%). The average lidocaine 
dose administered was 5.5 mg/kg at a rate of 5.4 mg/min. 
The mean infusion time (SD) was 60 (3) minutes. 

Discussion
Lidocaine infusions have produced pain relief in patients 
with intractable CNP.5,8-11,14,15 We found that significant 
pain relief was produced by moderate lidocaine dosages 
of 5.5 mg/kg. Lidocaine infusions offer several advan-
tages for CNP management. With the moderate dosage 
range described in this study, respiratory depression and 
sedation were not experienced, and most patients (95%) 
tolerated the infusions well. Additionally, unlike opioids, 
lidocaine does not demonstrate any significant risk for 
addiction and abuse.

Of the 37 patients (93%) with complete opioid medi-
cation histories, 25 patients (68%) reported daily opioid 
intake of 50 or less MME per day. Five patients (13.5%) 
were receiving more than 50 MME, with 1 patient con-
suming more than 200 MME. This amount of opioid 
intake is consistent with current reports regarding opioid 
use in patients with chronic pain and is representative of 
the constant daily pain of these patients.19-21 According to 
the CDC, opioid intake of 50 to 99 MME increases risks 
of overdose by 1.9 to 4.6 times; taking 100 or more MME 
increases overdose risk 2 to 8.9 times. Furthermore, the 
CDC states that consuming 50 or more MME adds little 
to no pain relief.4 Further study is indicated to assess 
the usefulness of lidocaine infusion therapy for reducing 
opioid consumption in patients with CNP.

Typically, patients with CNP take several adjuvant 
medications for pain management including opioids. 
Almost all the patients (n = 39, 97.5%) in our study 
were receiving multiple medications but still experienced 
substantial pain (see Table 2). Multiple medication use 
is associated with reduced quality of life; economic hard-

ship; dependence and addiction; increased medication 
intolerances, side effects; and allergies; overloading of 
hepatic and renal systems responsible for drug metabo-
lism and excretion; and medication errors.19-21 Fifty-three 
percent of our patients (n = 21) reported multiple allergies/
intolerances to opioids and adjuvant pain medications. 
Intolerances/allergies to opioids (n = 13, 32.5%) and an-
ticonvulsant medications (n = 15, 37.5%) were reported 
most frequently.

In addition to use for CNP treatment regimens, lido-
caine infusions may be beneficial for patients with CNP 
presenting to emergency and/or urgent care settings 
because of pain, as a bridge until they can be evaluated by 
their usual pain management team. Because of lidocaine’s 
relative safety profile,22 lidocaine infusions may be ad-
ministered with appropriate monitoring in these settings. 
Evaluation of lidocaine infusions for patients with CNP 
presenting to emergency and urgent care settings for 
treatment of pain exacerbation should be undertaken to 
determine treatment efficacy in these settings. Studies to 
determine the possibility of lidocaine infusion decreasing 
opioid use in CNP would also be beneficial. 

Study limitations encountered included inconsistent 
documentation of preinfusion and/or postinfusion pain 
scores, the retrospective method used, issues related to 
self-reported data, and lack of a control group. 

Conclusion
Lidocaine infusions for the treatment of CNP appear 
to be effective for ongoing pain management. Patients 
receiving lidocaine infusions are less likely to have com-
plications and tend to avoid common opioid side effects 
including respiratory depression, gastrointestinal issues, 
addiction, and abuse. Extended applications of lidocaine 
infusions should be examined and may be of use to 
emergency and urgent care facilities for the treatment of 
patients with CNP at these sites.
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