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Plasma Lidocaine Level, Analgesic Effect and Side Effect during Intravenous
Lidocaine Infusion for Chronic Pain Management

Sun Ok Song, M.D., Dong Seok Jeon, M.D.*, and Sae Young Choi, MD."

Department of Anesthesiology, College of Medicine, Yeungnam University, Daegu, Korea,
Departments of Clinical *Pathology and TThoracic and Cardiovascular Surgery,
College of Medicine, Keimyung University, Daegu, Korea

Background: Lidocaine administered intravenously (IV lidocaine) is efficacious in the treatment of
neuropathic pain. There are many differences in doses and methods of IV lidocaine therapy. We have
made a previous clinical report of IV lidocaine infusion for chronic pain patients. The aims of this
study were to evaluate the plasma concentration of lidocaine, and the analgesic effect and safety of our
method of IV lidocaine infusion.

Methods: Sixteen neuropathic pain patients received IV lidocaine infusion. Lidocaine of 5 mg/kg
mixed in 150 ml of normal saline was infused over 40 min at a rate with 300 ml/h for the initial 10
min, and the remaining at 200 ml/h. Blood sampling, for the analysis of plasma lidocaine concentration,
pain score by numerical rating scale, blood pressure and heart rate were obtained before the infusion
and at 20, 40, 60, 90 and 120 min following the start of infusion.

Results: Thirteen patients (81.3%) had analgesic effects in IV lidocaine infusion. Mean plasma
lidocaine concentrations were 0, 2.0, 2.7, 2.2, 1.5, 1.1 ug/ml, and mean pain scores were 7.6, 5.6, 3.7,
3.1, 3.0, and 3.1 before the infusion and at 20, 40, 60, 90 and 120 min following the start of infusion.
Plasma lidocaine over 2 ug/ml revealed an analgesic effect, and pain scores precipitously dropped around
40 min following the start of infusion. There were no significant changes of blood pressure and heart
rate. Side effects were mild in terms of sedation, dizziness, light-headedness, nausea and metallic taste.

Conclusions: These results suggest that our method of IV lidocaine infusion -within therapeutic range
of lidocaine not to allow toxic plasma concentration, and with any effective analgesia, little hemodynamic
change and minimal side effects- is a useful and a safe diagnostic and therapeutic modality for chronic
neuropathic pain. (Korean J Anesthesiol 1999; 37: 459~ 466)
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IV lidocaine HAHFA4 gL 5 mgkg@ ol &%
300 mg)9] P lidocaine (Xylocaine™ 2% Poly-
amp DuoFit™, Astra Pharmaceuticals, Australia)g Al
glA] ol gfe] FFo] 150 m7} H=F EFFG
¥ infusion pump (AbbotyShaw LifeCare® pump
Model 4, Abbott, IL, USA)Z A& 1087+ 300
mifh, T ¥ 200 mhe) GEZ oF 4080 FH 3
W22 FHFAHU.
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Table 1. Plasma Lidocaine Concentrations and Pain Scores during Intravenous Lidocaine Infusion

Lidocaine concentration ( xg/ml) Pain score (NRS)
Before infusion 0 76 + 1.3
20 min following IV start 20 + 0.6 (093-3.24) 56 + 16*
40 min 27 + 07 (1.76—4.14) 37 + 1.7+t
60 min 22 + 0.7 (1.31-3.85) 3.1 + 12+t
90 min 15 + 0.8 (0.72-3.62) 30 + 12+71
120 min 1.1 + 04 (0.54—2.15) 3.1 + 13+%t

NRS: numerical rating scale

*P < 0.01: significaltly decreased pain score than value before infusion.
'p < o016 significantly decreased pain score than value at 20 minute in the start of infusion.
P < 001 compared with the pain score at 40 min in the start of lidocaine infusion.
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o d2y A2z FHYE 3 my AT
TG 7+ A7Hz 9 9 WiE 55 90
Wel 27 SAARAT AHIFAEY JASHgoz
EEE 40l YehdeA = #asgicl
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Table 2. Side Effects of Intravenous Lidocaine Infusion

Side effect Number of patients (%)
Sedation 9 (56.3)
Dizziness 4 (25.0)
Light-headedness 2 (12.5
Slurred speech 2 (12.5)
Metallic taste 1 (6.25)
Nausea 1 (6.25)

A% HF 49.68|(34—684l), BEAE 60.6 kg (35—
70 kgolsich #A-E9] F5E fiste €Y AY
< A ABWF0d), a4 AZAHZEA),
SRR E ARWFQA), FF4 FFQH), HYE ¥
50 9 AR FAA) ol

Lidocaine @A ¥ 5+t M2 34 2050 20 + 0.6
pg/ml, 4080l 2.7 + 0.7, 608l 22 + 0.7, 900l
1.5 + 08, 120%0]] 1.1 + 04 pg/mlE 405 0| 743+
ik dY @2 1645 AAFA £ FEAg0)
50% ol 4" A 139@LI%)CISU). HF
F5Age AAHFA A 76 + 1322 FFo] 4
Qo AR 2086 5602 AR 4086
3.7, 6080l 3.1, 9048 T 12080 77}t 3.0, 3.1H0]
At F lidocaine FE7} 2 pg/miQ) 208¥E 5
3} BAzl el 4086 o €4 x4 27
pgimlol| A A Fazpst FEelo] Jelen ATz}
£ 60%o] 73 ¥}k 90%T 12080l lidocaine
g 57 ZAHE AT ASEJHP <
0.01, Table 1, Fig. 1).
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Fig. 1. Changes of plasma lidocaine concentration and
pain score during intravenous lidocaine infusion for the
management of chronic pain. Lidocaine (5 mg/kg diluted
in 150 ml of normal saline) was received 300 ml/h for
10 min and then 200 mi/h till the end of infusion. Lido-
caine concentration was peak at 40 min and the pain score
was started to decreased at 20 min and progressively
decreased at 60 min and sustained analgesia till 2 hour.
(' P < 0.01 compared to those of baseline, 20 min,
40 min)
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Fig. 2. Changes of blood pressure and heart rate under IV
lidocaine infusion, which method described in Fig. 1.
There were no significant changes of blood pressure and
heart rate during infusion. '
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TEE fAENeH A Aol EA4% A Hn
WE FE7) 414 pgmiz HAEzRe] futg A
=9 w¢ ¥ TEvE ohvlenz B Q4
Fosls wle] AT HARE AT HUE
4 FEAAE ¢ ¢ Uk R £ QT4
AAFA 2719 €F FE7 208 Hez 34
A71 FAZC) 2R lidocained] EF FE WHIE
F o GAs IEer] 98 ¢ Al E HHF
A ARRE F9] 0E7A 5§ Hoz AYslo]
4% T8 A% o A ¥4 529 Wy
He Zoko] A7iM FAHzH F Aozt gisich 6t
g HAFA YL 13 FAl ula] A Zte] Bl
Adce 3ol oy FA4 $5§ € 479 2
o] 2% ¥F vEIt AA FUIEEA AFA
el W gelsx HASALE Hon wdt Y
20 vl S E 2R AFEAE Jehle T
oA o] AAIZ gAslEg HHFA Hhye] 13
AEHel vl fAapEolxn hAY vijelel 443
t}. Schnider 52 %= X128 2% lidocaine 3=
E ] EX 9% =58 444 AFEHE =R
o HAFA e s ARG ey S3sa vt
Hol vl4 J4H 842 oFol sivh
Lidocaineo] A3 F4 FFNA AFAAE et
e 8% SEoll thsh Ferrante 5-&'9 1399 473
Wz E= YzlolA 500 mge lidocained EF
835 mge] €52 60% o4 HAEA A lido-
caine 8A ¥ 5%} free lidocaine FE W ESHTE
PR AT IV lidocained] AFHIe T4 &
ZFukg FAIE Jeblls o] oz F 4% 9
TE 99 Welld 55& F43% ZLAGL 34
“all-or-none” HAT FAsTi st BaE
AFEH7T AREe 84 F57F HEF 243 pgml
0.97-3.79 pgmboj A AE& Yehlle ¥
57t 379 ugiml (1.6-527 pgmhcki sbgdch.
Boas 52 3 mgkg9] lidocaine® 13] HF4 52
¥ lidocaine ¥F HE7} 562 + 139 pgmlo]Rx
AAFA EQolE 1.5-20 pgmlE HaswA A
AYS54 T5E& 2sE lidocaine PF FE7} 15—
20 pgmie] 32 Fxel dgich £ dFAHE o]
E9 Al vlEslgd el IV lidocaine 203 3o

BT 4F F57F 20 wugmlE FFAHTIE 4=
A A5 408 ol 2.7 pgmlE HI FE EF
=HelA A7 A% FLEHUDL 60F o] ol
T 8% F%7F 0% vlE EoAE F5HTE
A& FaHAh ek BAFA 2709 G2 F
ZoAe £ 3 w9 AN FF3HFV gL
AR ol FE o)4e] FEMAE FES ANFTH
Tt wEEA GeE & F At

£ dFelAE JetRel AB3WSA 55 84
E 5 IV lidocainedl] Y153t SAEL AF F §
Z 937} FatAl vebde. Boas 52Y 13 AF
2 $30] 343 #4HUI Galer 52" HAHFA
Az 1583 E Lo 3084 R EF90)
AN HHFA F8 08 Fo g S 24
T2 B od7e Axst ol {fAssch 2y
Galer 5-2'% HAFA ¥ 274 0e] F3Hs F
e 718 Hastod IV lidocaineo] ¥k Aol
lidocaine 2H-§-A|7F E<te] AFAANE HoiFgle
U B adFoAE 908 12086 lidocaine BF
27t FiEol: F5AH,Y FU gle]l AlTEIG
£ A<HYT =8 AFAEe] By Falgolu®
Edwards $37” Kastrup £ 2<% IV lidocaine 3
FY WA £ ¢ ALY AFAIE e
t}. 28|22 IV lidocaineo)| &8 A EFH I+ gz}l
wel FAZeNA U, FFENAY AETor Y2
ol g ehiedl 2 o)fv Wi A4E 4 4l
o} 329 Wel el J)AE fdbe] g A
t}. Lidocaine®} #7717} 1.6X7+4)& zmedsbd® #+
7178 AFaTE A Ayl HA YA ole
A EA- %t AlFaEe] JAY £&41 AAN
A wAAH oz HAE Na' channelol| 9] Na* &
Holl Loy A7 WEAAE ¢ F it

IV lidocaineoll 2|4t AFAdE AU
28] v AgHolele A FAHFA TG ASE Al
TANE FAEY 7 denZ $AsddA 2 EEV}
=2 55 2o whyelrh =¥ IV lidocaineo] H|E
A7} F3E $A= lidocaine®] 7 FFoi A me-
xiletine g H-E3le] AMFANE FAY F Yeu=
IV lidocaine2 H4 FZ&AtEolAl X a2ET oty
2 X5 Wegg AAse AGH e ss off
#2344 ol gEm Utt? ey AAWEAH F
% X80 YA IV lidocained HHEsLAY A143



F4% 9 29

HapFAol]l A% 4713 Aol s 2 olHe]
Fas] 9s)A 9UA g} Broses} Cousinst=™ 10%
lidocaine & 244 s FAZ €5 FX BEE &
Aste] A AAHFA 352 FEHAda 2o
#c}. Fermante S50 wHE3Q FFE Asigle
vt ool gl WHEEH A Foll wlE wjfol) F
F4734 528 9 lidocaine?] 4 thA-EZ (mo-
noethyl glycerine xylidide) %-& aisid #A7H A
42 wigAsA R AF Fo] 5d mexi-
letine?] H-go] Fnsz: QU™ v AAEe
7AYo 2 mexiletineo] IV lidocaineol] B]3) H o)
HolAE Rl £ AFAEE #A| mexiletine ¥
$4% 749322 IV lidocaine$ HHE Aj3fsim gleo
U ¥ v] g8 4ot Hadk A A

Hala wubepol] wlXE Aol disiAl Wallace
52" IV lidocainee] ¥tz wul4g Z7MAZw
e} B ATl IV lidocaine HHFAA] 8
7t Autepole Al A%E vXA kgt 23
%d7) FaEE Feded ole 5 f3td 93
Wi sHsAE wiAlg 4 glch Lidocaine B34
dHehts 7238 F b3 499 2 AAeldn
ol old A7 Boas 59 Higt YN A
e} IV lidocaineof] ©j8F H2h8-0lx] £Z €3}l
A% FHJAAE dHsA gkgkr). olol] Hls) Fer-
rante 537 Wallace 527 228 2 o2y} W
o] 7k @k slglc}. Lidocaine A E<F el

+ Y248 mexiletined 243 HfolE R
WA, W, eosinophilia, 7H{-F 59 P-atgo] Fut
H A95® ¥aslo] 9ok wiabA] IV lidocaine A
AFAE Gt Wulgoll v)X) d3fe] 2 Rzt
ol 73t 2ef Aol gAsA olgdE #
A wgelARE, IV lidocaine®] wHE-3 Agojr}
mexiletine s 717t Adste ¢ 442 5 e
P Fol dallde F o] g d70) Had Ao
2 Agsd.

AEHoz £ dFoA ARHFA 55 BAE
4222 lidocaine 5 mgkgs <F 4040 X A=
W AAZRAE A, 81.3%0A MEANE el
A o]ul]l A lidocaine FELE 2 ugml AEZ §
A=o] FEzAel ARG Tt weld B o
FollAlgt 22 IV lidocaine B3 FAL vl lido-
caine F FEE FA FowlA AFAAE Fal

1HHY 35U AL IV Lidocaine HHFAA] Lidocaine @3 FE 465

a3, "eh 9 Wb HAE Hon RALE u)
o] el AHAAE A73HEFA §F5 SAlelAl A
A A8 T e F-8% ASdielet A

# 1 2 &

1. Woolf CJ, Wiesenfeld-Hallin Z: The systemic ad-
ministration of local anaesthetics produces a selective
depression of C-afferent fibre evoked activity in the
spinal cord. Pain 1985; 23: 361-74.

2. Chabal C, Russell LC, Burchiel KJ: The effect of
intravenous lidocaine, tocainide, and mexiletine on
spontaneously active fibers originating in rat sciatic
neuromas. Pain 1989; 38: 333-8.

3. Tanelian DL, Maclver MB: Analgesic concentrations
of lidocaine suppress tonic A-delta and C fiber
discharges produced by acute injury. Anesthesiology
1991; 74: 934-6.

4. Boas RA, Covino BG, Shahnarian A: Analgesic
responses to IV lignocaine. Br J Anaesth 1982; 54:
501-5.

5. Edwards WT, Habib F, Bumey RG, Begin G:
Intravenous lidocaine in the management of various
chronic pain states. A review of 211 cases. Reg
Anesth 1985; 10: 1-6.

6. Kastrup J, Petersen P, Dejgard A, Angelo HR, Hilsted
J: Intravenous lidocaine infusion—a new treatment of
chronic painful diabetic neuropathy? Pain 1987; 28:
69-75.

7. Bach FW, Jensen TS, Kastrup J, Stigsby B, Dejgard
A: The effect of intravenous lidocaine on nociceptive
processing in diabetic neuropathy. Pain 1990; 40:
29-34,

8. F4%, 78, g HAEFFE AY lidocaines]
AN AA Az ok ) A] 1995; 28: 835-
41.

9. Rowbotham MC, Reisner-Keller LA, Fields HL: Both
intravenous lidocaine and morphine reduce the pain of
postherpetic neuralgia. Neurology 1991; 41: 1024-8.

10. Catala E, Ferrandiz M, Aliaga L, Serra A, Castro MA,
Villar-Landeira JM: Intravenous lidocaine compared
with sympathetic blocks as treatment for post-herpetic
neuralgia. A l-year survey. Pain Clinic 1994; 7:
205-10.

11. Ochoa JL, Torebjork HE: Paraesthesiae from ectopic
impulse generation in human sensory nerves. Brain
1980; 103: 835-53.

12. Wall PD, Melzack R: Textbook of pain. 3rd ed.



13.

14.

15.

16.

17.

18.

19.

466 th¥tula et x) : A 37H A3 E 1999

Edinburgh, Churchill Livingstone. 1994, pp 79-100.
Devor M, Lomazov P, Matzer O: Sodium channel
accumulation in injured axons as a substrate for
neuropathic pain. Touch, temperature and pain in
health and disease: mechanisms and assessments.
Progress in pain research and management, 3rd Vol.
Edited by Boivie J, Hansson P, Lindblom U. Seattle,
IASP Press. 1994, pp 207-30.

Abram SE, Yaksh TL: Systemic lidocaine blocks nerve
injury-induced hyperalgesia and nociceptor-driven
spinal sensitization in the rat. Anesthesiology 1994;
80: 383-91.

Tanelian DL, Brose WG: Neuropathic pain can be
relieved by drugs that are use-dependent sodium
channel blockers: lidocaine, carbamazepine, and mexi-
letine. Anesthesiology 1991; 74: 949-51.

Ferrante FM, Paggioli J, Cherukuri S, Arthur GR: The
analgesic response to intravenous lidocaine in the
treatment of neuropathic pain. Anesth Analg 1996; 82:
91-7.

B B 4E Ha Agdl A% A 59 Hot
ek E-=83) %] 1997, 10: 14,

Galer BS, Harle J, Rowbotham MC: Response to
intravenous lidocaine infusion predicts subsequent
response to oral mexiletine: a prospective study. J
Pain Symptom Manage 1996; 12: 161-7.

A%d, 3HY, olBFE, ZF3], YHE, 284 HA
ok A] F 53 lidocainee] ¥ ¥ W2 gtz

20.

21

22.

23.

24,

25.

26.

832 1998; 34: 537-42.

Benet LZ, die S, Schwartz JB: Design and opti-
mization of dosage regimens; pharmacokinetic data.
Goodman & Gilman’s the pharmacological basis of
therapeutics, 9th ed. Edited by Hardman JG, Limbird
LE, Molinoff PB, Ruddon RW, Gilman AG. New
York, McGraw-Hill. 1996, p 1754.

Schnider TW, Gaeta R, Brose W, Minto CF, Gregg
KM, Shafer SL: Derivation and cross-validation of
pharmacokinetic parameters for computer-controlled
infusion of lidocaine in pain therapy. Anesthesiology
1996; 84: 1043-50.

Tucker GT: Pharmacokinetics of local anaesthetics. Br
J Anaesth 1986; 58: 717-31.

Brose WG, Cousins MI: Subcutaneous lidocaine for
the treatment of neuropathic cancer pain. Pain 1991;
45: 145-8.

Dejgard A, Petersen P, Kastrup J: Mexiletine for
treatment of chronic painful diabetic neuropathy.
Lancet 1988; 1: 9-11.

Wallace MS, Laitin S, Licht D, Yaksh TL: Con-
centration-effect relations for intravenous lidocaine
infusions in human volunteers: effects on acute sen-
sory thresholds and capsaicin-evoked hyperpathia.
Anesthesiology 1997; 86: 1262-72.

Higa K, Hirata K, Dan K: Mexiletine-induced severe
skin eruption, fever, eosinophilia, atypical lympho-
cytosis, and liver dysfunction. Pain 1997; 73: 97-9.




