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s intravenous lidocaine effective?

S it safe?
How does its unlicensed status affect its use?
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Present safety statement and subsequent
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Do |5 lidocaine effective?

* |.v. lidocaine vs. control or placebo infusion

Updated literature search
* RCTs only

* Risk of bias appraisal and GRADE

 Random effects meta-analysis plus prediction
intervals (95% PI)

* Pain at rest (early, intermediate, late).

Gl recovery. Opioid use. Nausea. Adverse events.
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Results

* 68 RCTs, 4524 participants
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Fandom sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel {(performance bias)
Blinding of outcome assessment (detection bias)
Incamplete outcome data (attrition bias)
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Other bias
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Review: Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults

Comparison: 1 Intravenous (V) lidocaine versus

lacebo

Cutcome: 3 Pain score at rest, ‘late time points’ (48 h)

Study or subgroup lidocaine placebofuntreated S5td. Mean Difference Weight S5td. Mean Difference
N Mean(500 N Mean(50) I, Randoam,95% CI IY,Random,95% CI

Kaba 2007 Z0 B [B.9443) 20 17 (B.9443) —_—t 3.3 % -0.99 [ -1.65, -0.33]
Yon 2014 17 29.63 (B.24) 149 36.11 (6.54) e 3.1 % -0.B6[-1.54, -0.17 ]
Kim TH 2013 17 2B (12.37) 17 33.5 (B.25) e 3.1 % 051 0[-1.20, 017]
Kim KT 2014 25 12.4 (2.75) 26 15 (6.3738) e —— 4.1 % 0.49[-1.04, 007 ]
Grigoras 2012 17 16.79(18.25) 149 24 .82 (21.9) —_—t 3.2 % -0.39[-1.05,027]
Chaoi 5) 2012 ZB 2.4 (1.4} 27 3019 L 4.3 % 0.36[-0.89, 0.18]
Ahn 2015 25 20.7 (9} 25 23.4 (6.15) e ——— 4.1 % -0.34[-0.90,0.21]
Kim TH 2011 22 16 (14.07) 21 19.8 (B.71) I E— 3.7 % -0.32[-092,029]
Kang 2011 32 15.5 [5.65) 32 17.5 (B.48) s e — 4.7 % 027 [-0.77,022]
Farag 2013 ET 3.85 (3.77) 3] 4.6 [3.8) — 6.3 %o -0.17 [ -0.54,0.20]
Terkawi 2014 aT 2.7212.258) 34 3.09 (z2.8) s 5.0 % -0.14[-0.61,0.32]
Maquoi 2016 33 9 (17.77) 34 11 (14.81} e — 4.8 % -0.12[-0.60,0.36]
Yardeni 2009 30 2.63 (0.6} 30 2700770 —_— 4.6 T -0.10[-0.61,041]
Koppert 2004 20 0 [al 20 0 [0.74) Not estimable
Martin 2008 ZB 18 (13} 30 18 (1B} s E— 4.5 % 0.0[-0.52 052]
Wuethrich 2012 32 01148} 32 0 [0.74) s E— 4.7 % 0.0[-0.459, 0459 ]
Herroeder 2007 31 2210198} 25 2.2101.32) —_— 4.6 T 0.0[-0.51,051]
Chaoi KW 2016 41 2 (1.48) 43 2222} —— 5.4 % 0.0[-0.43, 043]
Bryson 2010 44 1.41{1.2) 46 1.3101.3) — 5.6 % D.OoB[-0.23, 049 ]
Grady 2012 31 3.11{1.7) 31 2.9 (1.9 e — 4.6 T 0.11[-0.329, 0.61]
Staikou 2014 Z0 1.2 (0.8 20 11007} L E— 3.5 % 0D.26 [ -0.26, D.BB ]
Slowack 2015 14 1.6 1020 13 111} B — 2.6 T 0D.36 [ -0.40, 1.13]
Insler 1995 44 2.6 (1.24) 45 2.08 (1.34) — 5.5 % O.40([ -0.02, 0.B2 ]
Kim HO 2014 32 5 (1.48) 36 4 (1.48) s — 4.7 % 0.67 [ 0.1E, 1.16 ]

Total {(95% CI) 697 FOT -« 100.0 % -0.11 [ -0.25, 0.04 ]

Heterogeneity: Tau? = 0.05; Chiz = 37.92, df = 22 (P = 0.02); I =42%

Test for owerall effect: Z = 1.46 (P = 0.14)

Test for subgroup differences: Mot applicable
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fMuous intravenous perioperative lidocaine infusion

postoperative pain and recovery in adults

Comparisorf 1 Intravenous [V} lidocaine versus placebo

Outcome: in score at rest, ‘late time points’ |48 h}

Study or subgroup elETEDo/untreated S5td. Mean Difference Weight S5td. Mean Difference

Meanl500 N Mean(50) I, Randoam,95% CI IY,Random,95% CI

Kaba 2007 Z0 B [B.9443) 20 17 (B.9443) —_—t 3.3 % -0.99 [ -1.65, -0.33]
Yon 2014 17 29.63 (B.24) 149 36.11 (6.54) e 3.1 % -0.B6[-1.54, -0.17 ]
Kim TH 2013 17 2B (12.37) 17 33.5 (B.25) e 3.1 % 051 0[-1.20, 017]
Kim KT 2014 25 12.4 (2.75) 26 15 (6.3738) e —— 4.1 % 0.49[-1.04, 007 ]
Grigoras 2012 17 16.79(18.25) 149 24 .82 (21.9) —_—t 3.2 % -0.39[-1.05,027]
Chaoi 5) 2012 ZB 2.4 (1.4} 27 3019 L 4.3 % 0.36[-0.89, 0.18]
Ahn 2015 25 20.7 (9} 25 23.4 (6.15) e ——— 4.1 % -0.34[-0.90,0.21]
Kim TH 2011 22 16 (14.07) 21 19.8 (B.71) I E— 3.7 % -0.32[-092,029]
Kang 2011 32 15.5 [5.65) 32 17.5 (B.48) s e — 4.7 % 027 [-0.77,022]
Farag 2013 ET 3.85 (3.77) 3] 4.6 [3.8) — 6.3 %o -0.17 [ -0.54,0.20]
Terkawi 2014 aT 2.7212.258) 34 3.09 (z2.8) s 5.0 % -0.14[-0.61,0.32]
Maquoi 2016 33 9 (17.77) 34 11 (14.81} e — 4.8 % -0.12[-0.60,0.36]
Yardeni 2009 30 2.63 (0.6} 30 2700770 —_— 4.6 T -0.10[-0.61,041]
Koppert 2004 20 0 [al 20 0 [0.74) Not estimable
Martin 2008 ZB 18 (13} 30 18 (1B} s E— 4.5 % 0.0[-0.52 052]
Wuethrich 2012 32 01148} 32 0 [0.74) s E— 4.7 % 0.0[-0.459, 0459 ]
Herroeder 2007 31 2210198} 25 2.2101.32) —_— 4.6 T 0.0[-0.51,051]
Chaoi KW 2016 41 2 (1.48) 43 2222} —— 5.4 % 0.0[-0.43, 043]
Bryson 2010 44 1.41{1.2) 46 1.3101.3) — 5.6 % D.OoB[-0.23, 049 ]
Grady 2012 31 3.11{1.7) 31 2.9 (1.9 e — 4.6 T 0.11[-0.329, 0.61]
Staikou 2014 Z0 1.2 (0.8 20 11007} L E— 3.5 % 0D.26 [ -0.26, D.BB ]
Slowack 2015 14 1.6 1020 13 111} B — 2.6 T 0D.36 [ -0.40, 1.13]
Insler 1995 44 2.6 (1.24) 45 2.08 (1.34) — 5.5 % O.40([ -0.02, 0.B2 ]
Kim HO 2014 32 5 (1.48) 36 4 (1.48) s — 4.7 % 0.67 [ 0.1E, 1.16 ]

Total {(95% CI) FO7T -« 100.0 % -0.11 [ -0.25, 0.04 ]

Heterogeneity: Tau? = 3792 df =22 (P=0.02); 7 =42%

Test for owerall effect: Z = 1.46 (P = 0.14)

Test for subgroup differences: Mot applicable
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Review: Continuous intravenous perioperative I|decame infusion for postoperative pain and recovery in adults

Comparison: 1 Intravenous (IV) lidocaine versusr acebo
Outcome: 3 Pain score at rest, late time points’' (48 h)

Std. Mean Differenc
IV,Random,95% CI

Study or subgroup lidocaine placebofuntrnted Weight Std. Mean Difference
N Mean(SD) Mean(SD) IV,Random,95% ClI
\_/

Kaba 2007 20 8 (8.9443) 20 17 (B.9443) e — 3.3% -0.99[-1.65,-0.33)
Yon 2014 17 29.63 (8.24) 19 36.11 (6.54) —_— 31% -0.86[-1.54,-0.17]
Kim TH 2013 17 28 (12.37) 17 33.5(8.25) 3.1% -0.51[-1.20,0.17]
Kim KT 2014 25 12.4 (3.75) 26 15 (6.3738) 4.1 % -0.49[-1.04,0.07)
Grigoras 2012 17 16.79(18.25) 19 24.82 (21.9) 3.2% -0.39[-1.05,0.27]
Choi S) 2012 28 241(1.4) 27 3(1.9) + 4.3% 0.36[-0.89,0.18])
Ahn 2015 25 20.7 (9) 25 23.4 (6.15) 4.1% -0.34[-0.90,0.21)
Kim TH 2011 22 16 (14.07) 21 19.8 (8.71) 3.7% -0.32[-0.92,0.29]
Kang 2011 32 15.5 (5.65) 32 17.5(8.48) 4.7 % £0.27[-0.77,0.22)
Farag 2013 57 3.95 (3.77) 58 4.61(3.8) ——— 6.3 % -0.17[-0.54,0.20)
Terkawi 2014 37 2.72 (2.25) 34 3.09 (2.8) 5.0 % 0.14[-0.61,0.32]
Maquoi 2016 33 9 (17.77) 34 11 (14.81) 4.8 % -0.12[-0.60,0.36 ]
Yardeni 2009 30 2.63(0.6) 30 2.7 (0.77) 46 % -0.10[-0.61,0.41]
Koppert 2004 20 0 (0) 20 0(0.74) Not estimable
Martin 2008 28 18 (13) 30 18 (18) 4.5 % 0.0[-0.52,0.52)
Wuethrich 2012 32 01(1.48) 32 0 (0.74) 4.7 % 0.0[-0.49,049]
Herroeder 2007 31 2.2(1.98) 29 2.2 (1.32) 4.6 % 0.0[-0.51,0.51)
Choi KW 2016 41 21(1.48) 43 2(2.22) I 54% 0.0[-0.43,043)
Bryson 2010 44 1.41(1.2) 46 1.3(1.3) 5.6 % 0.08[-0.33,0.49])
Grady 2012 31 31017 31 291(1.9) 4.6 % 0.11[-0.39,0.61)
Staikou 2014 20 1.2 (0.8) 20 1(0.7) 35% 0.26[-0.36,0.88]
Slovack 2015 14 1.6 (2) 13 11(1) 2.6% 0.36[-0.40,1.13)
Insler 1995 44 2.61(1.24) 45 2.08 (1.34) —— 5.5% 0.40[-0.02,0.82)
Kim HO 2014 32 5(1.48) 36 4 (1.48) —_— 4.7 % 0.67[0.18,1.16])

Total (95% CI) 697 707 < 100.0 % -0.11 [ -0.25, 0.04 ]

Heterogeneity: Tau® = 0.05; Chi* = 37. 92 df = 22 (P =0.02); IF =42%

Test for overall effect: Z = 1.46 (P = 0.14)

Test for subgroup differences: Not applicable
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Review: Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults
Comparison: 1 Intravenous (IV) lidocaine versus rlacebo
Outcome: 3 Pain score at rest, late time points’ (48 h)

Study or subgroup lidocaine placebo/untreated Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random.95% ClI IV.Random.95% ClI

Kaba 2007 20 8 (8.9443) 20 17 (8.9443) —_— 3.3% -0.99[-1.65,-0.33)
Yon 2014 17 29.63 (8.24) 19 36.11 (6.54) —_— 3.1% 0.86[-1.54, -0.17 )
Kim TH 2013 17 28 (12.37) 17 33.5 (8.25) —_— 3.1% -0.51[-1.20,0.17 )
Kim KT 2014 25 12.4 (3.75) 26 15 (6.3738) — 4.1 % -0.49[-1.04,0.07]
Grigoras 2012 17 16.79 (18.25) 19 24.82 (21.9) I 3.2 % -0.39[-1.05,0.27 ]
Choi §) 2012 28 24014 27 3(1.9) —_— 4.3 % -0.36[-0.89,0.18]
Ahn 2015 25 20.7 (9) 25 23.4 (6.15) —_—] 4.1% -0.34[-0.90,0.21]
Kim TH 2011 22 16 (14.07) 21 19.8 (8.71) S 3.7 % -0.32[-0.92.0.29)
Kang 2011 32 15.5 (5.65) 32 17.5 (8.48) —_— 4.7 % -0.27[-0.77.0.22 )
Farag 2013 57 3.95 (3.77) 11 4.6 (3.8) — 6.3% -0.17[-0.54,0.20 ]
Terkawi 2014 37 2.72 (2.25) 34 3.09 (2.8) —_— 5.0% -0.14[-0.61.0.32)
Maquoi 2016 33 9 (17.77) 34 11 (14.81) s 4.8 % -0.12[-0.60.0.36]
Yardeni 2009 30 2.63(0.6) 30 2.7 (0.77) . E— 4.6 % -0.10[-0.61.0.41]
Koppert 2004 20 o0 (o) 20 0 (0.74) Not estimable
Martin 2008 28 18 (13) 30 18 (18) e E— 4.5% 0.0[-0.52,0.52]
Wuethrich 2012 32 0 (1.48) 32 0 (0.74) e E— 4.7 % 00[-0.49,0.49]
Herroeder 2007 31 2.2 (1.98) 29 2.2 (1.32) e E— 4.6 % 00[-0.51,051)
Choi KW 2016 41 2 (1.48) 43 2 (2.22) I 5.4 % 00[-0.43,0.43)
Bryson 2010 44 1.4(1.2) 46 1.3 (1.3) 5.6 % 0.08[-0.33,0.49)
Grady 2012 31 3.1(1.7) 31 291(1.9) e Ba— 4.6 % 0.11[-0.39,0.61]
Staikou 2014 20 1.2 (0.8) 20 1(0.7) B I — 3.5 % 0.26[-0.36,0.88)
Slovack 2015 14 1.6 (2) 13 1(1) s 2.6 % 0.36[-0.40,1.13)
Insler 1995 44 2.6 (1.24) 45 2.08 (1.34) —-— 5.5 % 0.40[-0.02,0.82)
Kim HO 2014 32 5 (1.48) 36 4 (1.48) _— 4.7 % 0.67[0.18.1.16)

Total (95% CI) 697 707 1 100.0 % -0.11 [ -0.25, 0.04 ]

Heterogeneity: Tau® = 0.05; Chi* = 37.92, df = 22 (P = 0.02); F =42%

Test for overall effect: Z = 1.46 (P = 0.14)

Test for subgroup differences: Not applicable
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Review: Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults
Comparison: 1 Intravenous (IV) lidocaine versus rlacebo
Outcome: 3 Pain score at rest, ‘late time points’

Study or subgroup lidocaine placebo/untreated Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Kaba 2007 20 8 (8.9443) 20 17 (8.9443) s — 3.3% -0.99[-1.65,-0.33]
Yon 2014 17 29.63 (8.24) 19 36.11 (6.54) e 3.1% -0.86[-1.54,-0.17]
Kim TH 2013 17 28 (12.37) 17 33.5 (8.25) —_— 3.1% -0.511-1.20,0.17)
Kim KT 2014 25 12.4 (3.75) 26 15 (6.3738) —_— 4.1 % -0.49[-1.04,0.07])
Grigoras 2012 17 16.79 (18.25) 19 24.82 (21.9) e e 3.2 % -0.39[-1.05,0.27]
Choi §) 2012 28 2.4 (1.4) 27 3(1.9) 4.3 % -0.36[-0.89,0.18)
Ahn 2015 25 20.7 (9) 25 23.4 (6.15) —— 4.1% -0.341-0.90,0.21)
Kim TH 2011 22 16 (14.07) 21 19.8 (8.71) —_— 3.7% -0.321-0.92,0.29)
Kang 2011 32 15.5 (5.65) 32 17.5 (8.48) 4.7 % -0.27[-0.77.0.22]
Farag 2013 57 3.95 (3.77) 58 4.6 (3.8) @ 6.3 % -0.171-0.54,0.20)
Terkawi 2014 37 2.72 (2.25) 34 3.09 (2.8) —_— 5.0 % -0.14[-0.61,0.32)
Maquoi 2016 33 9 (17.77) 34 11 (14.81) 4.8 % -0.12[-0.60,0.36]
Yardeni 2009 30 2.63 (0.6) 30 2.7 (0.77) s m— 4.6 % -0.10[-0.61,0.41)
Koppert 2004 20 o (o) 20 0 (0.74) Not estimable
Martin 2008 28 18 (13) 30 18 (18) . E— 4.5 % 0.0[-0.52,0.52]
Wuethrich 2012 32 0 (1.48) 32 0 (0.74) —_— 4.7 % 0.0[-0.49,0.49])
Herroeder 2007 31 2.2 (1.98) 29 2.2 (1.32) S E— 4.6 9% 0.0[-0.51,0.51]
Choi KW 2016 41 2 (1.48) 43 2(2.22) —— 54% 0.0[-0.43,0.43)
Bryson 2010 44 1.4(1.2) 46 1.3(1.3) —— 5.6 % 0.08[-0.33,0.49)
Grady 2012 31 31017 31 2919 e — 4.6 % 0.11[-0.39,0.61]
Staikou 2014 20 1.2 (0.8) 20 100.7) e 3.5% 0.26 [ -0.36,0.88 )
Slovack 2015 14 1.61(2) 13 1(1) @ 2.6% 0.36[-0.40,1.13)
Insler 1995 44 2.6 (1.24) 45 2.08 (1.34) —— 5.5% 0.40[-0.02,0.82])
Kim HO 2014 32 5 (1.48) 36 4 (1.48) e 4.7 % 0.67[0.18,1.16]
Total (95% CI) 697 707 <> 100.0 % -0.11 [ -0.25, 0.04 1

Heterogeneity: Tau® = 0.05; Chi* = 37.92, df = 22 (P = 0.02); I? =42%
Test for overall effect: Z = 1.46 (P = 0.14)
Test for subgroup differences: Not applicable
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Review: Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults
Comparison: 1 Intravenous (IV) lidocaine versus rlace o
Outcome: 3 Pain score at rest, late time points’

697 707
Heterogeneity: Tau® = 0.05; Chi* = 37.92, df = 22 (P = 0.02); I? =42%
Test for overall effect: Z = 1.46 (P = 0.14)
Test for subgroup differences: Not applicable

Study or subgroup lidocaine placebo/untreated Std. Mean Difference Std. Mean Difference
N Mean(SD) N Mean(SD) IV.,Random,95% CI IV,Random.95% CI
Kaba 2007 20 8 (8.9443) 20 17 (8.9443) S — -0.99 [ -1.65,-0.33)
Yon 2014 17 29.63 (8.24) 19 36.11 (6.54) I — -0.86 [ -1.54,-0.17)
Kim TH 2013 17 28 (12.37) 17 33.5 (8.25) B S—— -0.51[-1.20,0.17 ]
Kim KT 2014 25 12.4 (3.75) 26 15 (6.3738) s a—— -0.49[-1.04, 0.07 ]
Grigoras 2012 17 16.79 (18.25) 19 24.82 (21.9) —_— -0.39[-1.05, 0.27 )
Choi §) 2012 28 2.4(1.4) 27 31(1.9) —_— -0.36[-0.89,0.18]
Ahn 2015 25 20.7 (9) 25 23.4 (6.15) —_— -0.34[-0.90,0.21)
Kim TH 2011 22 16 (14.07) 21 19.8 (8.71) —_— -0.32[-0.92,0.29]
Kang 2011 32 15.5 (5.65) 32 17.5 (8.48) -0.271-0.77.0.22)
Farag 2013 57 3.95 (3.77) 58 4.6 (3.8) -0.17[-0.54,0.20 ]
Terkawi 2014 37 2.72 (2.25) 34 3.09 (2.8) -0.14[-0.61, 0.32)
Maquoi 2016 33 9 (17.77) 34 11 (14.81) e m— -0.12[-0.60,0.36)
Yardeni 2009 30 2.63 (0.6) 30 2.7 (0.77) —_—t -0.10[-0.61,0.41]
Koppert 2004 20 o0 (0) 20 0 (0.74) Not estimable
Martin 2008 28 18 (13) 30 18 (18) . E— 4.5 % 0.0[-0.52,052])
Wuethrich 2012 32 0(1.48) 32 0 (0.74) —_— 4.7 % 0.0[-0.49,0.49)
Herroeder 2007 31 2.2 (1.98) 29 2.2 (1.32) s e— 4.6 % 0.0[-0.51,0.51])
Choi KW 2016 41 2 (1.48) 43 2 (2.22) — 54 % 0.0[-0.43,043)
Bryson 2010 44 1.4(1.2) 46 1.3(1.3) —— 5.6 % 0.08[-0.33,0.49)
Grady 2012 31 3.1(0.7) 31 291019 s — 0.11[-0.39,0.61])
Staikou 2014 20 1.2 (0.8) 20 100.7) — 0.26 [ -0.36, 0.88 )
Slovack 2015 14 1.61(2) 13 1(1) @ 0.36[-0.40,1.13)
Insler 1995 44 2.6 (1.24) 45 2.08 (1.34) — 0.40[-0.02, 0.82)
Kim HO 2014 32 5(1.48) 36 4 (1.48) —_— 0.67[0.18,1.16]
Total (95% ClI) <> -0.11 [ -0.25, 0.04 ]
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Review: Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults
Comparison: 1 Intravenous (IV) lidocaine versus rlace o
Cutcome: 3 Pain score at rest, ‘late time points’

Study or subgroup lidocaine placebo/untreated Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI 1V,Random.95% CI
Kaba 2007 20 8 (8.9443) 20 17 (8.9443) e — 3.3% -0.99[-1.65,-0.33)
Yon 2014 17 29.63 (8.24) 19 36.11 (6.54) _— 3.1% -0.86[-1.54,-0.17)
Kim TH 2013 17 28 (12.37) 17 33.5 (8.25) e e— 3.1% -0.51[-1.20,0.17)
Kim KT 2014 25 12.4 (3.75) 26 15 (6.3738) _— 4.1 % -0.49 [ -1.04, 0.07 )
Grigoras 2012 17 16.791(18.25) 19 24.82 (21.9) —_— 3.2 % -0.39[-1.05,0.27 ]
Choi 5) 2012 28 2.4(1.4) 27 3(1.9) _— 4.3 % -0.36 [ -0.89, 0.18 ]
Ahn 2015 25 20.7 (9) 25 23.4 (6.15) —_— 4.1% -0.341-0.90.0.21)
Kim TH 2011 22 16 (14.07) 21 19.8 (8.71) _— 3.7 % -0.32[-0.92,0.29)
Kang 2011 32 15.5 (5.65) 32 17.5 (8.48) —_— 4.7 % 0.27[-0.77.0.22)
Farag 2013 57 3.95 (3.77) 58 4.6 (3.8) —— 6.3 % -0.17[-0.54,0.20]
Terkawi 2014 37 2.72 (2.25) 34 3.09 (2.8) —_— 5.0 % -0.14 [ -0.61, 0.32)
Maquoi 2016 33 9 (17.77) 34 11 (14.81) _— 4.8 % -0.12[-0.60,0.36]
Yardeni 2009 30 2.63 (0.6) 30 2.7 (0.77) -_— 4.6 % -0.10[ -0.61,0.41)
Koppert 2004 20 0 (0) 20 0 (0.74) Not estimable
Martin 2008 28 18 (13) 30 18 (18) e E— 4.5 % 0.0[-0.52,052)
Wuethrich 2012 32 01(1.48) 32 0 (0.74) S 4.7 % 0.0[-0.49 049)
Herroeder 2007 31 2.2(1.98) 29 2.2 (1.32) . — 4.6 % 0.0[-0.51,0.51)
Choi KW 2016 41 2(1.48) 43 21(2.22) —— 5.4 % 0.0[-0.43 0.43)
Bryson 2010 44 1.41(1.2) 46 1.3(1.3) ——— 5.6 % 0.08[-0.33,049)
Grady 2012 31 3.11(01.7) 31 291(1.9) —_— 4.6 % 0.11[-0.39,061)
Staikou 2014 20 1.2 (0.8) 20 100.7) e s S 3.5% 0.26[-0.36,0.88)
Slovack 2015 14 1.6(2) 13 1(1) e s — 2.6 % 0.36[-0.40,1.13)
Insler 1995 44 2.61(1.24) 45 2.08 (1.34) — 5.5% 0.40[-0.02,0.82)
Kim HO 2014 32 51(1.48) 36 4(1.48) —_— 4.7 % 0.67[0.18,1.16)
Total (95% Cl) 697 707 100.0 % -0.11 [ -0.25, 0.04 ]

Heterogeneity: Tau® = 0.05: Chi® = 37. 92 df = 22 (P = 0.02): IF =42%
Test for overall effect: Z = 1.46 (P = 0.14
Test for subgroup differences: Not applucablc

-2 -1 0 1 2
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Review: Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults
Comparison: 1 Intravenous (IV) lidocaine versus placebo
Qutcome: 3 Pain score at rest, late time points’ (48 h)

Study or subgroup lidocaine placebo/untreated Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV.Random.95% CI IV.Random.95% ClI
Kaba 2007 20 8 (8.9443) 20 17 (8.9443) s — 3.3% -0.99[-1.65,-0.33)
Yon 2014 17 29.63 (8.24) 19 36.11 (6.54) _— 3.1% -0.86[-1.54,-0.17)
Kim TH 2013 17 28 (12.37) 17 33.5 (8.25) _— 31% -0.51[-1.20,0.17 ]
Kim KT 2014 25 12.4 (3.75) 26 15 (6.3738) —_— 4.1% -0.49[-1.04,0.07 )
Grigoras 2012 17 16.79 (18.25) 19 24.82 (21.9) —_— 32% -0.39[-1.05,0.27 )
Choi 5) 2012 28 2.4004) 27 3(1.9) —_— 4.3 % -0.36[-0.89,0.18]
Ahn 2015 25 20.7 (9) 25 23.4 (6.15) _— 4.1% -0.34[-0.90,0.21]
Kim TH 2011 22 16 (14.07) 21 19.8 (8.71) _— 3.7% -0.32[-0.92.0.29]
Kang 2011 32 15.5 (5.65) 32 17.5 (8.48) —_— 4.7 % 0.271-0.77.0.22)
Farag 2013 57 3.95 (3.77) 58 4.6 (3.8) —— 6.3% -0.17[-0.54,0.20 )
Terkawi 2014 37 2.72 (2.25) 34 3.09 (2.8) —_— 5.0 % -0.14[-0.61,0.32)
Maquoi 2016 33 9(17.77) 34 11 (14.81) —_— 4.8 % -0.12[ -0.60,0.36]
Yardeni 2009 30 2.63 (0.6) 30 2.7 (0.77) —_— 46 % -0.10[-0.61,0.41]
Koppert 2004 20 o (o) 20 0 (0.74) Not estimable
Martin 2008 28 18 (13) 30 18 (18) _— 45 % 0.0[-0.52,0.52]
Wuethrich 2012 32 0 (1.48) 32 0 (0.74) —_—t 4.7 % 0.0[-0.49,0.49]
Herroeder 2007 31 2.2 (1.98) 29 2.2 (1.32) s e— 4.6 % 0.0[-0.51,0.51])
Choi KW 2016 41 2 (1.48) 43 2 (2.22) — 54 % 0.01-0.43,0.43)
Bryson 2010 a4 1.4 (1.2) 46 1.3 (1.3) —— 5.6 % 0.08[-0.33,.0.49])
Grady 2012 31 3.1(0.7) 31 2.91(1.9) —_— 4.6 % 0.11[-0.39,0.61]
Staikou 2014 20 1.2 (0.8) 20 1(0.7) s — 35% 0.26 [ -0.36, 0.88)
Slovack 2015 14 1.6 (2) 13 1 (1) _— 26 % 0.36[-0.40,1.13)
Insler 1995 44 2.6 (1.24) 45 2.08 (1.34) — 5.5% 0.40[-0.02,0.82]
Kim HO 2014 32 5 (1.48) 36 4 (1.48) —_— 4.7 % 0.67[0.18,1.16]
Total (95% CI) <> 100.0 % -0.11 [ -0.25, 0.04 ]

697 707
Heterogeneity: Tau® = 0.05;: Chi® = 37.92, df = 22 (P = 0.02): I* =42%

Test for overall effect: Z = 1.46 (P = 0.14)
- b . It - nni .nnl A
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Heterogeneity

Heterogeneity: variability in estimates of
treatment effects between studies in a meta-
analysis

Significant heterogeneity suggest that trials are
not estimating a single common effect — possibly
due to differences Iin patients, setting,
Intervention and outcomes

Can be explored by subgroup and sensitivity
analyses

Usually quantified by |2 statistic



Clinical and methodological
characteristics

Range of procedures (22 open, 20 laparoscopic
abdominal; 26 various)

People taking opioids or with chronic pain were
excluded

Variation in timing of initiation, bolus size,
infusion rates and duration

Subgroup and sensitivity analyses performed

‘Small variance’ trials noted and excluded from
analysis



GRADE Quality of Evidence

In the context of a systematic review

* The quality of evidence reflects the extent to which
we are confident that an estimate of effect is
correct.

 Can be judged ‘high’, ‘moderate’, ‘poor’ or ‘very
poor’

 Downgraded for imprecision, bias, heterogeneity
etc



Results

e ‘Early’ pain. 29 trials, 1656 patients. Very low
certainty evidence.

* SMD (95%Cl) -0.50 (-0.72 to -0.28)



Table 9. Sensitivity analyses - with studies with "suspected variance reporting’

Withowt susplclous studles With susplclous studies
outcome Statistical method Studles Effect estimate Studies Effect estimate
Paln score, rest, "early SMD [V, Randam, 29 -0.50 [-0.72 o —0.2E) T —0.E8 [-1.18 to —0.57)
time points' (1 hr to 4 ul |
hrs, PACU)

Paln score, rest, 'In- SMD (¥, Random, 95%: i3 -0.14 [-0.25 to-0.04) 41 -0.29 [-0.44 to —0.15)

termediate time Cl}

palnts’ (24 hirs)

Paln score, rest, "late SMD (W, Random, 95%: 24 =011 [-0.25 o 0.04) 30 =022 [-0.40 to -0.03)

time points' (48 hirs) Cl}

Time to first defasca- MD [IV, Random, 35% 1z -T.92 (-12.71to—-3.13) 14 ~7.09 [(-10u06 to —4. 11}

tien/bowel movement Cl]

(hrs)

Time to first flatws (hrs) MO (1Y, Random, 5% 13 —-4.09 [-6.30 t0—-1.87) 16 —-502 (-7.73to—2.31)
Cl]

Time to first bowel MO IV, Random, 5% 2 -6.08 [-13.77 to 1.60) 4 —4.28 [-10.32 to 1.TE)

sounds [hrs) Cl}

Postoperative opleld MO [V, Random, 35% 21 -3.10 [-3.87 to-2.32) 25 -3.51 (4.8 to -2.15)

consumption, PACL Cl}

[MEQ, mg)

Postoperative oplold MD (Iv, Random, 95% 40 -4.52 (-6.25 to —2.79) 43 -4.81 [-6.55 to -3.07)

consumption, owerall Cl}

(MEQ, mg)




Results

e ‘Early’ pain. 29 trials, 1656 patients. Very low
certainty evidence.

 SMD (95%Cl) -0.50 (-0.72 to -0.28)
* Corresponds to 0.37 to 2.48 cm on 10cm VAS
e [Benefits of neuraxial vs. opioid usually 1-2 cm]

 However, 95% prediction intervals were -1.61
to 0.62

* ‘The range of mean effects to be expected in a
future study includes both benefit and harm’



Results

 Moderate certainty evidence for no effect in
‘intermediate’/’late’ pain

e Suggestion of improved early pain control,
reduced morphine consumption, nausea and
vomiting and postoperative ileus (low quality
evidence).

* ‘The range of mean effects to be expected in a
future trial includes both benefit and clinical non-
relevance’



Other meta-analyses

Marret 2008: 8 RCT, 320 pts: abdominal surgery only
[8]

McCarthy 2010: 16 RCT, 764 pts (abdominal surgery:
12) [15]

Vigneault 2011: 29 RCT, 1754 pts (abdominal
surgery:10) [26]

Sun 2012: 21 RCT, 1108 pts, abdominal surgery only
[15]

Ventham 2015: Laparoscopic surgery (14 RCT; 3
colorectal) [13]

Chang 2017: 4 RCT, 167 pts, breast surgery (4 RCTs) [4]



Trial name
ALLEGRO

VAPOR-LC

LOLIPGP

PLAN

In the pipeline

Trial

registration  Location Samplesize Study design

EudraCT2017- UK 362 1.5 makg" (ideal body weight] bolus over 20 min followed by

00383312 15 mkg™ " infusionfor aminimum of § and maximum of 12

NCT04316013  Australiaana 5736 1.5 mokg" (acjusted body weight) bolus over 20 minthen
internationgl 2 mgkg h'ford b then 1.5 mo kg ! thereafteruntithe end

of surgery

Pending Australizand 4600 ntra-operative intravenaus idocaine and postoperative

internationg| subcutaneous lidocainefarupto 24 h postoperatively ideal

body weight) (ethics pending)
Pending Canadaand 1144 1.5 mgkg " bolus followed by aninfusion of2 mg kg i forthe
infernational duration of surgery



2 Is intravenous lidocaine safe?

* 50 of 68 studies gave information on adverse
events. Wide variability in data presentation.

* 23 reported no significant adverse events.

e 27 reported typical symptoms of toxicity.

Weibel S et al Cochrane Database of Systematic Reviews 2018; Issue 6



Central nervous Cardiovascular
system toxicity system toxicity

DEATH

Ventricular arrest

[ ] [ ]
TOX I C I ty Respiratory arrest Cardiac arrhythmias
Coma 15 Myocardial
depression
Convulsions
Loss of consciousness 10

Muscle twitching

Slurred speech 5
Tinnitus
Light headedness

Tingling tongue/lips

0

Plasma lidocaine
concentration

(ng mi~")




Local anaesthetic systemic toxicity

* Doctor/staff education

e Systems design

* Equipment, including programming
* Drug preparation

* Patient susceptibility/ selection

* Drug interaction

e Patient monitoring and surveillance

Weinberg G. Perioperative lidocaine infusion: does the risk outweigh the
benefit? Anesth Analg 2021; 132: 906-9



Safety in practice |

2013-7. 544 patients; 394 analysed
Duration 68.6 (49.4) h

Infusion rate ‘typically 1 mg. kg1.h-1* (0.5-2)
56.1% ‘clinically important difference’

One cardiac arrest due to accidental rapid
bolus

37 ( 9.4%) patients had minor side effects

De Oliveira K, Eipe N. Intravenous lidocaine for acute pain: a single-institution

retrospective study. Drugs - Real World Outcomes 2020; 7: 205-12.



Table5 List of adverse effects and their associated frequencies

Adverse effect MNo. of events

Agitation

Blurred vision
Cardiac amest
Dziness

Metalhc taste
MNausea

Perioral numbness
Eash

Somnolence
Tachvcardia
Tinnitus

Tremor

Visual disturbance

= el e e O oem L RN e e e

De Oliveira K, Eipe N. Intravenous lidocaine for acute pain. Drugs - Real World Outcomes 2020;
7:205-12



Safety in practice Il

150 women undergoing breast cancer surgery

* 1.5 mg. kg'! then 2 mg. kg't.h1, 12 h max, on
surgical ward

______tdocaine ___lsaline

Bradycardia 9% 4%
Hypotension 6.1% 4.3%
MET call 1 2
Infusion stopped 1 2
Catheter site 3 0
problems

Toner et al. Anaesthesia 2021; 76: 1326-41.



3 What about unlicensed use?

* Prescriber must be satisfied that there is no licensed
alternative, and review the evidence base and/or
experience to establish safety and efficacy

* Inform patients about treatment, including adverse
reactions and record

* Explain reasons if treatment has little evidence or use
IS innovative

e ‘Careful about using medical devices for purposes for
which they were not intended’

GMC Good Practice in Prescribing and Managing Medicines and Devices , 2013
DH: Off-label or unlicensed use of medicines: prescribers’ responsibilities, 2014



But what about......”

Patients on high dose opioids/substance abuse
History of chronic pain

Epidural contraindicated/ refusal

Epidural inadequate / failure

Surgical indications — unexpected change of
laparoscopic to open procedure

Extent/ magnitude of surgery (pain) determines
success of i.v. lidocaine



Ilford
ecorder

'They killed her': Hospital apologises after giving
Woodford Green woman 'toxic' overdose of
unapproved drug

@ PUBLISHED: 07:00 17 December 2019 | Imogen Braddick

Yvonne Hewitt and her husband Owen. Picture: Osbornes Law

A hospital has apologised after a Woodford Green woman suffered a
catastrophic brain injury when she was accidentally given a "toxic" overdose of
an unlicensed and unapproved drug while in intensive care.



What went wrong?

Gynaecological procedure then urological
reconstruction.

Severe pain postop on ICU

2 dose regimens for lidocaine in different tabs on
prescribing system

Nurses unfamiliar and no guidelines to check
against

Arrest attributed to bleeding and/or PE
Intralipid® not given



What can we do?



A safety guideline

AﬂaeSthe Sld S ‘: °, Association
. . ™ e : v/|\r of Anaesthetists
Peri-operative medicine, critical care and pain ~ **

Guidelines B Open Access @ @ @ @

The use of intravenous lidocaine for postoperative pain and
recovery: international consensus statement on efficacy and
safety

F0o, A. ). R. Macfarlane, D. Srivastava, A. Bhaskar, H. Barker, R. Knaggs, N. Eipe, A. F. Smith i
03 November 2020 | https://doi.org/10.1111/anae.15270

1, 76: 156-60

Anaesthesia 2021: 76: 238-50



Recommendations

1. Ratification by Trust medication governance



Recommendations

2. Proper assessment of pain



Recommendations

. Contraindications: electrolyte disorders,
cardiac, liver and renal disease, seizures

. Explicit consent should be obtained from the
patient, with written information as needed



Recommendations

5. ldeal body weight should be used for dosing
6. Minimum body weight 40kg



7. No other concurrent local
ahaesthetic interventions

* Not within 4 h of any nerve block, and no
nerve blocks within 4 h of lidocaine

* No boluses of local anaesthetic into
wound/epidural catheters until 4 h after
lidocaine infusion finished

(Infusions may be started after 30 min)

* Wait 2 h after infiltration of laparoscopic port
Insertion sites



8. Initial dose of no more than 1.5 mg.kg! over
10 min, given with an anaesthetist present

9. Infusion of 1.5 mg. kg*.h! thereafter. Change
in rate only to be authorised by a consultant



10. Dedicated, labelled, lockable, tamperproof
pump

11. Separate, dedicated cannula with saline
infusion and one-way valve



Anti Reflux IV Lidocaine
Valve

Patient

Figure. Ensuring safety of IV lidocaine infusions: the use of IV PCA
Y-connector with an integral antisiphon (to prevent free-flow due to
gravity) and an antireflux valve (to prevent reflux into main IV line). IV
indicates intravenous; PCA, patientcontrolled analgesia. Credit from
Eipe et al?;, adapted from the original artwork by Perry Ng, Medical
lllustrator, Faculty of Medicine, uOttawa.



12. Duration should not exceed 24h

13. Nurse patients in a high dependency area
14. Have lipid emulsion 20% available

15. Remember possibility of lidocaine toxicity



LoLipoP Lidocaine Infusion Surveillance Tool

Date: /]

Patient
Label

If the Patient answers yes to 2 of the following 5 questions (at the same time point) OR has ANY

Toxic signs: STOP THE INFUSION BY REMOVING THE SUBCUTANEOUS CANNULA

Time al Q2 Q3 Q4 Qs Toxic Signs
assassed |__TNgling | Ringing Dizzy Visual | Metallic Time ceased
Yes  No |Yes No [Yes Mo [Yes Mo [Yes No |Ves e
O 010 0|0 00 010 0100
O 0|0 0/0 00 0|10 0100
O 0|0 0/00[0 0100|100
O 000|000 0100100
O 0|00/00[0 0100100
O 0|0 0|0 00 o0 0|0 d
O 00 0000 0j0ojg g
O 0|0 0|0 00 0(0 0|0 0O
O 0|0 0|0 00 0(0 0|0 d
+ 0 010 01000 o010 010 0
PATIENT QUESTIONS (Ask every 4 hours) TOXICSIGNS (At any time)
Q1. Any Tingling/Pins and needles (especially) 1. Ongoing tremor/twitches
around the Eyes and Mouth? 2. Slurred Speech
Q2. Ringinginthe ears? 3. RespiratoryRate <10 (not opioidinduced)
3. Do you have Dizzinessthatyouarefinging | |+ New Bradycardia <308PM
troubling? 5. Tachycardia >130BPM
Q4. Obvious Visual Disturbances (e.g. secing 6. :m;::;c;:’ eR:gc(t;rrent fainting or Systolic

shapes, flashing lights or blurriness)?
Q5. Do you have a Metallic Taste in your
mouth?

. Agitation/Acute Confusion/

GCS <14 (excluding sleep)

If infusion stopped for symptoms or signs of lidocaine toxicity, please contact medical staff to review.

Monitor for signs of severe local anaesthetic toxicity and treat appropriately (see AAGBI Safety Guideline). In

the event of circulatory arrest INTRALIPID 20% should be administered intravenouslyas per below.

INTRALIPID 20% DOSING IN SEVERE TOXICITY

Patient Weight ke | Intralipid 20% locationon ward:

Bolus Dose over 1 minute | 1.5mlx patient 15x = ml (BOLU-S)
(15ml/kg) weight

Infusionrate afterbolus | 15mlix patient 15x = mi/h(INFUSION)
(15ml/kg/h) weight (reassess after Smins)*®
*Refertoattached AAGBISafety Guideline for further dosing details

8]

Toner et al. A pilot multicentre
randomised controlled trial of
lidocaine infusion in women
undergoing breast cancer surgery.
Anaesthesia 2021; 76:

1326-41.



Editorial

1 Isi.v. lidocaine supported by a rational
mechanism of action?

2 Clinical trial evidence of efficacy

3 Use of unlicensed medications including ‘risk
to professional standing of colleagues’

4 Distinctions: drugs/devices, intra- vs.
postoperative use

Pandit J, McGuire N. Unlicensed intravenous lidocaine for postoperative pain:
always a safer 'licence to stop' than to start. Anaesthesia 2021; 76: 156- 60.



Statement on the use of lidocaine infusions to treat
postoperative pain

The Royal College of Anaesthetists and its Faculty of Pain Medicine [FPM) are aware of the recent
publication in the journal Anaesthesia of a "consensus statement” on the use of intravenous lidocaine
infusions for the treatment of postoperative pain.

In view of reports of adverse patient safety incidents related to this off-licence use of lidocaine, the
College and FPM strongly encourage clinicians wishing to use lidocaine infusions for postoperative pain to
read an editorial that accompanied the publication of the consensus statement. It outlines concerns about
this use of lidocaine, sets out circumstances under which it might be reasonable to use this technique, and
quides clinicians on when stopping lidocaine infusions might be in a patients’ best inferesfs,

Professor Ravi Mahajan, President, Royal College of Anaesthetists

Dr John Hughes, Dean, Faculty of Pain Medicine

RCOA

Ronal College of Anaesthatists







Responses to editorial

Lack of knowledge of mechanisms of action is
not a problem

Evidence is not great for many individual
interventions: best used as part of a
multimodal pain management strategy

Hollman M et al. Intravenous lidocaine: it's all about a risk-benefit
analysis. Anaesthesia 2021; 76: 717-8.

Focused on pain (OBAS)
Misquoted cardiac arrest (Ventham)

Foo |, Eipe N, Smith AF. Anaesthesia 2021; 76: 1141-2



Other letters

* Discourages research. No need for upper dose
limits. Little difference in plasma levels 1.5 vs. 3
mg. kgt.ht

Dubowitz J et al. Anaesthesia 2021; 76: 719-20.

e Recommended dose too low (should have used at
least 2 mg. kg*.h)
Moyano J et al. Anaesthesia 2021; 76: 721.
* ‘Knee jerk reaction to a reported death’. 10 mins

too slow for initial infusion. 4h limit impractical
McKinney M. Anaesthesia 2021; 76: 1140.



value

The ‘ups and downs’ of new
technology




Key messages

Evidence does not extend to ‘problem’ patients
Evidence does not always seek all relevant outcomes

Evidence doesn’t help if things don’t go according to
plan

Our guideline errs on the side of safety: infusion rate
and temporal relationship to blocks

l.v. lidocaine can be used safely and further work is
needed to establish its proper place






