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Abstract

Purpose:
The purpose of this systematic review is to provide up-to-date evidence on effectiveness of
antiarrhythmic drugs for shockable cardiac arrest to help inform the 2018 International Liaison

Committee on Resuscitation Consensus on Science with Treatment Recommendations.

Methods:
A search was conducted in electronic databases Medline, Embase, and Cochrane Library from

inception to August 15, 2017.

Results:

Of the 9,371 citations reviewed, a total of 14 RCTs and 17 observational studies met our
inclusion criteria for adult population and only 1 observational study for pediatric population.
Based on RCT level evidence for adult population, none of the anti-arrhythmic drugs showed
any difference in effect compared with placebo, or with other anti-arrhythmic drugs for the
critical outcomes of survival to hospital discharge and discharge with good neurological
function. For the outcome of return of spontaneous circulation, the results showed a significant

increase for lidocaine compared with placebo (RR=1.16; 95% CI, 1.03 to 1.29, p=0.01).

Conclusion:

The high level evidence supporting the use of antiarrhythmic drugs during CPR for shockable
cardiac arrest is limited and showed no benefit for critical outcomes of survival at hospital
discharge, survival with favorable neurological function and long-term survival. Future high

quality research is needed to confirm these findings and also to evaluate the role of administering



antiarrhythmic drugs in children with shockable cardiac arrest, and in adults immediately after

ROSC.

Key Words: Cardiac arrest, pulseless ventricular tachycardia or ventricular fibrillation,
antiarrhythmic drugs, good neurological function, return of spontaneous circulation.
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Introduction

Cardiac arrest (CA) is defined as sudden and unexpected loss of heart function accompanied with
loss of breathing and consciousness primarily due to disturbance in electrical activity of heart.
An estimated 320,000 to 700,000 cases of out-of-hospital cardiac arrests (OHCA) occur annually
across the United States and Europe [1, 2]. CA with an initial heart rhythm of pulseless
ventricular tachycardia or ventricular fibrillation (pVVT/VF) is the most treatable cause of CA [2].
For those individuals who receive cardiopulmonary resuscitation (CPR) with prompt shock
treatment (i.e. defibrillation) and drugs, if needed, only 8-40% survive to hospital discharge [3-
8]. Of these, approximately 50-75% have favourable neurological outcome, although about 50%

of survivors likely have subtle cognitive deficits [9, 10].

A recent systematic review and meta-analysis comparing amiodarone and lidocaine with placebo
demonstrated that both drugs showed increased survival to hospital admission compared with
placebo, however, neither drug showed any benefit on long-term survival or good neurological
outcomes for adults [11]. For pediatric CA, a 2017 systematic review found weak evidence to
recommend the use of amiodarone or lidocaine for shock-resistant pVT/VF in infants and
children [12]. The American Heart Association guidelines published in 2015, recommend the use
of amiodarone with lidocaine as an alternative to amiodarone for pVT/VF for adults

unresponsive to CPR, defibrillation or vasopressor therapy [13].

However, to-date, the evidence synthesis on anti-arrhythmic drugs used to treat CA, has been
primarily based on randomized controlled trials that are likely underpowered and prone to bias

with unbalanced baseline characteristics, different drug formulation and timing of drug
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administration [14, 15]. This warrants the need to update and systematically review any
potential new available evidence that may impact results and conclusions. The purpose of this
systematic review and meta-analysis is to provide the most up-to-date evidence on effectiveness
of antiarrhythmic drugs for shockable cardiac arrest in both adults and children, and help inform
the updated 2018 International Liaison Committee on Resuscitation (ILCOR) Consensus on

Science with Treatment Recommendations (CoSTR).

Methods

The protocol for this review was published on PROSPERO on December 15, 2017 registration
number CRD42017080475. The same methods have been used by and are reported in other

publications authored by our review team [16-18].

Review question

Among adults and children (neonates, children and adolescents < 18) in any setting (in-hospital
or out-of-hospital) with cardiac arrest and a shockable rhythm at any time during
cardiopulmonary resuscitation (CPR) or immediately after return of spontaneous circulation
(ROSC), does administration of antiarrhythmic drugs (e.g., amiodarone, lidocaine, other),
compared with another antiarrhythmic drug or placebo or no drug , change outcomes of survival
to hospital discharge with good neurological outcome, survival to hospital discharge, ROSC and

recurrence of recurrence of pVT/VF?

Search Strategy
A search was conducted in electronic databases Medline, Embase, and Cochrane Library from

inception to August 15, 2017. Reference lists from relevant systematic reviews were searched
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for studies missed by the electronic search. The electronic search identified 13,868 citations and
8 additional citations were found through other sources (e.g., reference list check). Once
duplicates were removed, there were 9,371 citations uploaded to the web-based screening

program [19] to be screened independently by review staff.

Study Selection, data abstraction and quality assessment

Two reviewers independently selected studies for possible inclusion. Studies selected by either
reviewer based on title and abstract underwent full text review. At the level of full text
screening, any disagreement was discussed between reviewers and a third party was involved to
help reach consensus, as necessary (see Table 1 for inclusion criteria). Full data extraction,
including characteristics of included studies and risk of bias (assessed using the Cochrane risk of
bias framework [20] was completed by one reviewer and verified by a second reviewer.
Disagreements were resolved between the two reviewers with a third party involvement to reach
consensus, as necessary. In case of multiple publications from same study, the first publication
was considered as main reference while the outcome data was extracted across all publications
and the most recent outcome data was considered for analyses. The Grading of
Recommendations Assessment, Development and Evaluation (GRADE) system [21] was used to
assess the strength and the quality of evidence using GRADEPro software [22]. The quality of
outcome-based bodies of evidence was assessed for risk of bias due to limitations in design,
indirectness, inconsistency of findings, imprecision, and reporting bias (such as publication bias).

Meta-analyses were conducted where appropriate.

Data synthesis
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For the primary outcomes of effectiveness of antiarrhythmic drugs in adults and children with
SCA (i.e. survival at discharge, survival at discharge with good neurological function, long-term
survival, ROSC, and cardiac re-arrest) we used number of events to generate the summary
measures of effect in the form of risk ratio (RR) using DerSimonian and Laird [23] random
effects models with Mantel-Haenszel method. The primary grouping of studies in each meta-
analysis was based on type of population i.e. adult or pediatric, and type of study design (RCT or
observational). Further subgrouping was done based on type of anti-arrhythmic drug and drug
comparison (placebo or head-to-head trials).

To evaluate statistical stability, robustness of results and to account for any potential bias (such
as confidence intervals being inappropriately wide) in pooled estimates, we performed sensitivity
analysis based on type of pooling method i.e. DerSimonian-Laird random-effects model (REM),
Fixed-effects model (FEM), and Peto one-step odds ratio [24, 25]. The sensitivity analyses did
not reveal any noticeable differences in effect estimates based on type of pooling method used.
The Cochran’s Q (a=0.05) was employed to detect statistical heterogeneity and 12 statistic to
quantify the magnitude of statistical heterogeneity between studies where 12 30% to 60%
represents moderate and 1% 60% to 90% represents substantial heterogeneity across studies [26].
All analyses were performed using Review Manager (RevMan Version 5.3) [27], STATA

(version 14) [28] and GRADEpro Guideline Development Tool software packages [22].

Results
Overall Search Results
Of the 9,371 citations reviewed, 34 unique citations met the inclusion criteria and were selected

for this review. There are 14 randomized and controlled clinical trial studies (16 papers) and 18
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observational studies (21 papers) addressing the questions for adults and 1 observational study

for the pediatrics (see fig. 1 for Flow Diagram).

Summary of Included Studies for the Adult Population

A total of 14 RCTs [29-42] and 18 observational studies [43-60] were included. The overall risk
of bias for RCTs was rated high in one study [42], unclear in eleven studies [29-35, 37, 39-41],
and low in two studies [36, 38]. The individual domain ratings for each study are reported in
Supplemental File 1. The Newcastle-Ottawa Quality Assessment Scale was used to rate the
quality of the included observational studies and no major quality concerns were identified (see
Supplemental File 1). The publication years of resuscitation guidelines applied in the RCT
studies ranged from pre-2000 to 2010 and the publication years of resuscitation guidelines
referenced in the observational studies ranged from pre-2000 to 2015 (see Supplemental File 2).
The included RCTs were comprised of one study [38] with a large sample (>1,000 participants),
one study [37] with a medium sized sample (500-999 participants), and twelve studies [29-36,
39-42] with small samples (<499 participants). In the observational studies, there were four [44,
48, 49, 58] large cohorts (>1,000 participants), four [43, 50, 57, 60] medium sized cohorts (500-
999 participants), and ten [45-47, 51-56, 59] small cohorts (<499 participants). The range of
mean ages in the included RCT studies was 57 to 67 years, while in the observational studies it
was 55.8 to 83.3 years. Most of the RCT and observational studies included more males than
females. All the RCTs administered the intervention drug during CPR. In the studies time of
administration was reported [29-31, 37, 38, 41], time from cardiac arrest to first dose of the trial
drug ranged from 10 to 30 minutes. All but one observational study administered the intervention
drug during CPR while one administered the drug immediately after ROSC. The time from

cardiac arrest to first dose of the trial drug was reported in six studies [51-54, 57, 59] and ranged
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from 6 to 35 minutes. Additional information on the characteristics of included studies can be

found in Supplemental File 2.

Anti-arrhythmic drugs versus Placebo (RCT-level evidence)

Amiodarone versus Placebo
The evidence on amiodarone was considered as both pooled and separated. The primary reason

to look at evidence separately was the different drug formulations (i.e. amiodarone with or
without polysorbate 80) and placebo comparator (i.e. active polysorbate 80 placebo and inactive
saline placebo) active across the two included studies. The vasoactive solvent “polysorbate 80
“in Cordarone™ preparation of amiodarone has been linked to potential adverse hemodynamic
effects particularly bradycardia and hypotension and may be associated with differential effect
on outcomes of interest based on drug formulation [61, 62]. For the critical outcome of survival
with favorable neurologic function at hospital discharge, the pooled evidence showed no
difference in effect for amiodarone compared with placebo (2 RCTs; RR=1.13; 95% CI, 0.95 to
1.36, p=0.18, 1>=0%) [37, 38]. The overall quality of evidence was rated as very low quality and
downgraded for serious concerns for risk of bias, indirectness and imprecision. The evidence on
amiodarone in polysorbate 80, i.e. the Cordarone™ preparation of amiodarone, with very low
quality (downgraded for serious concerns for risk of bias, indirectness and imprecision), showed
no difference in effect for amiodarone compared with an active polysorbate 80 placebo (1 RCT;
RR=1.11; 95% CI, 0.59 to 2.10, p=0.75) [37]. The evidence on the Nexterone™ preparation of
amiodarone, with moderate quality (downgraded for serious concerns for imprecision), showed
no difference in effect for amiodarone compared with inactive “saline” placebo (1 RCT,;

RR=1.13; 95% ClI, 0.94 to 1.37, p=0.19, (see Table 2, fig. 2.1) [38].
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For the critical outcome of survival at hospital discharge, the pooled evidence showed no
difference in effect for amiodarone compared to placebo (2 RCTs; RR=1.14; 95% CI1 0.98 to
1.33, p=0.08, 1>=0%) [37, 38]. The overall quality of evidence was rated as very low quality and
downgraded for serious concerns for risk of bias, indirectness and imprecision. Evidence on the
Cordarone™ preparation of amiodarone, with very low quality (downgraded for serious
concerns for risk of bias, indirectness and imprecision), showed no difference in effect for
amiodarone compared with an active polysorbate 80 placebo (1 RCT; RR=1.02; 95% CI, 0.65 to
1.59, p=0.94) [37]. Evidence on Nexterone™ preparation of amiodarone, with moderate quality
(downgraded for serious concerns for imprecision), showed no difference in effect for
amiodarone compared with inactive saline placebo (1 RCT; RR=1.16; 95% CI, 0.99 to 1.37,
p=0.07, see Table 2, fig. 2.2) [38].

For the important outcome of ROSC, the pooled evidence showed no difference in effect for
amiodarone compared with placebo (2 RCTs; RR=1.13; 95% ClI, 0.93 to 1.37, p=0.11, 1>=60%)
[37, 38]. The overall quality of evidence was rated as very low quality and downgraded for
serious concerns for risk of bias, indirectness and imprecision. Evidence on the Cordarone™
preparation of amiodarone, with very low quality (downgraded for serious concerns for risk of
bias, indirectness and imprecision), showed benefit favoring amiodarone compared with an
active polysorbate 80 placebo (1 RCT; RR=1.27; 95% CI, 1.02 to 1.59, p=0.03) [37]. Evidence
on Nexterone™ preparation of amiodarone, with moderate quality (downgraded for serious
concerns for imprecision), showed no difference in effect for amiodarone compared with inactive

saline placebo (1 RCT; RR=1.04; 95% CI, 0.92 to 1.17, p=0.52, see Table 2, fig. 2.3) [38].

Lidocaine versus Placebo
For the critical outcome of survival with favorable neurological function at hospital discharge,

the effect estimate showed no difference in effect for lidocaine compared with placebo (1 RCT;
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RR=1.05; 95% ClI, 0.87 to 1.28, p=0.59, see Table 3, fig. 2.1) [38]. Similar results were obtained
for the critical outcome of survival at hospital discharge (1 RCT; RR=1.13; 95% ClI, 0.96 to 1.32,
p=0.15, see Table 3, fig. 2.2) [38]. The overall quality of this evidence was rated as moderate and
downgraded for serious concerns regarding imprecision.

For the important outcome of ROSC, the effect estimate showed a significant increase favoring
lidocaine compared with placebo (1 RCT; RR=1.16; 95% CI, 1.03 to 1.29, p=0.01, see fig. 2.3)

[38]. The overall quality of this evidence was rated as high.

Other anti-arrhythmic drugs versus Placebo
For the critical outcome of survival with favorable neurological function at hospital discharge,

the pooled effect estimate showed no difference in effect for magnesium compared with placebo
(3 RCTs; RR=2.08; 95% Cl, 0.87 to 4.97, p=0.10, 1>=0%, see Supplemental File 3, fig. 2.1) [30,
32, 41]. Similar results were obtained for the outcomes of survival to discharge for magnesium
(4 RCTs; RR=1.07; 95% ClI, 0.62 to 1.86, p=0.81, 1?=0%) [30, 32, 33, 41] and bretylium (1 RCT;
RR=4.28; 95% CI, 0.60 to 30.26, p=0.15, see Supplemental File 3, fig. 2.2) [40]; and ROSC for
magnesium (4 RCTs; RR=0.97; 95% CI, 0.77 to 1.24, p=0.83, 1>=0%, see Supplemental File 3,
fig. 2.3) [30, 32, 33, 41]. The overall quality of this evidence was rated as very low and

downgraded for serious concerns regarding risk of bias and imprecision.

Head-to-head comparisons (RCT-level evidence)

Amiodarone versus Lidocaine
For the critical outcome of survival with favorable neurological function at hospital discharge,

the evidence with moderate quality (downgraded for serious concerns for imprecision) showed
no difference in effect for amiodarone compared with lidocaine (1 RCT; RR=1.08; 95%CI 0.89

to 1.30, p=0.44, see Table 4, fig. 3.1) [38].



183

184

185

186

187

188

189

190

191

192

193

194

195

196
197

198

199

200

201

202

203

204

205
206

For the critical outcome of survival to hospital discharge, the pooled evidence showed no
difference in effect for amiodarone compared with lidocaine (2 RCTs; RR=1.04; 95% C1 0.89 to
1.22, p=0.59, 1>=0%) [31, 38]. Evidence on lidocaine with the use of polysorbate 80, showed no
difference in effect for amiodarone compared with lidocaine (1 RCT; RR=1.67; 95% ClI, 0.57 to
4.88, p=0.35) [31]. The overall quality of evidence was rated as very low quality and
downgraded for serious concerns for risk of bias, indirectness and imprecision. Evidence on
critical outcome of survival to hospital discharge for lidocaine without use of polysorbate 80,
with moderate quality (downgraded for serious concerns for imprecision), showed no difference
in effect for amiodarone compared with lidocaine (1 RCT; RR=1.03; 95% CI, 0.88 to 1.21,
p=0.69, see Table 4, fig. 3.2) [38].

Similar results were obtained for the important outcome of ROSC (1 RCT; RR=0.90; 95% ClI,
0.80to 1.01, p=0.07, see Table 4, fig. 3.3) [38]. The overall quality of this evidence was rated as

moderate and downgraded for serious concerns regarding imprecision.

Other anti-arrhythmic drugs head-to-head comparisons
For the critical outcomes of survival with favorable neurological function at discharge, survival

at discharge, cardiac re-arrest and ROSC, none of the effect estimates for anti-arrhythmic drug
head-to-head comparisons showed any difference in effect (see Supplemental File 4, figs. 3.1 to
3.4), except ROSC for lidocaine vs. nifekalant where the difference was marginally significant
favoring lidocaine (RR=0.23; 95% CI, 0.06 to 0.92, p=0.04, see Supplemental File 4, fig. 3.3)
[35]. However, the study was under-powered with very small sample size. The overall quality of
this evidence was rated as low to very low and downgraded for serious concerns regarding risk
of bias and imprecision.

Anti-arrhythmic drugs versus no antiarrhythmic drugs (standard care; observational
studies)
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Amiodarone versus standard care
For the critical outcomes of survival at hospital discharge and the long-term survival of 1 year,

one large cohort study [48] (n=24,899) showed significant difference in effect favoring
amiodarone compared with standard care (RR=2.88; 95% CI, 2.58 to 3.21, p<0.001; and
RR=2.53; 95% Cl, 2.26 to 2.84, p<0.001, respectively, see figs. 4.1 and 4.2). The smaller cohort
study [55] (n=290) showed no difference in effect for either survival to hospital discharge or

ROSC (p>0.05, see figs. 4.1 and 4.3).

Lidocaine versus standard care
For the outcomes of survival to hospital discharge and the long-term survival of 1 year, one

large cohort study [48] (n=19,517) showed significant difference in effect favoring lidocaine
compared with standard care (RR=2.52; 95% CI, 2.04 to 3.12, p<0.001; and RR=2.19; 95% ClI,
1.74 to 2.75, p<0.001, respectively, see figs. 4.1 and 4.2). Another cohort study [47] (n=290) also
showed significant difference in effect for the outcome ROSC favoring lidocaine compared with
standard care (RR=1.88; 95% CI, 1.29 to 2.75, p=0.001). However, the observed effect was non-
significant for survival at hospital discharge and ROSC across two relatively small cohort studies

(n=853, p>0.05, see figs 4.1 and 4.3) [46, 60].

Other anti-arrhythmic drugs versus standard care
For the outcomes of survival with favorable neurological function at hospital discharge, survival

at discharge, cardiac re-arrest and ROSC, none of the effect estimates for other anti-arrhythmic
drugs showed any difference in effect compared with standard care (see figs. 4.1, 4.3, and 4.4)
except ROSC for procainamide in one cohort study [50] where the difference was significant

favoring procainamide (RR=0.59; 95% CI, 0.42 to 0.82, p=0.02).

Head-to-head comparisons (observational studies)

10
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Amiodarone versus Lidocaine
For the outcome of survival at hospital discharge, the pooled evidence across 5 cohort studies

[44, 48, 52, 53, 58] (n=11,263) showed no difference in effect for amiodarone compared with
lidocaine (RR=0.87; 95% CI, 0.72 to 1.06, p=0.17, see fig. 5.1). For the outcome of long-term
survival of 1 year, one large cohort study (n=7,536) showed no difference in effect for
amiodarone compared with lidocaine (RR=1.16; 95% CI, 0.92 to 1.46, p=0.22, see fig. 5.2) [48].
Similar results were obtained for the outcome of ROSC across 3 cohort studies (n=2425;

RR=0.79; 95% CI, 0.63 to 1.00, p=0.05, see fig. 5.3) [43, 44, 52].

Other anti-arrhythmic drugs head-to-head comparisons
For the outcome of survival with favorable neurological function at hospital discharge, none of

the effect estimates for other head-to-head comparisons showed any difference (see fig. 5.4). For
the outcome of survival at hospital discharge, one small cohort study [57] (h=230) showed
significant difference favoring lidocaine compared with procainamide (RR=0.31; 95% CI, 0.11
to 0.86, p=0.006). For the outcome of long-term survival of 1 year, one large cohort study [48]
(n=9,023) showed significant difference favoring combined use of amiodarone plus lidocaine
compared with amiodarone or lidocaine alone (RR=1.34; 95% CI, 1.14 to 1.58, p<0.001; and
RR=1.55; 95% CI, 1.20 to 2.01, p<0.001, respectively). For the outcome of ROSC, the pooled
evidence across 3 cohort studies [43, 45, 58] showed marginally significant difference favoring
nifekalant compared with amiodarone (n=1,000; RR=0.92; 95% ClI, 0.86 to 0.99, p=0.03).
Another small cohort study [57] (n=230) also showed significant difference favoring lidocaine
compared with procainamide (RR=0.55; 95% CI, 0.34 to 0.90, p=0.02, see fig. 5.3).

Adults with cardiac arrest and a shockable rhythm immediately after return of
spontaneous circulation

11
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No RCT level evidence was identified that answered this question, however 1 observational
study [49] provided data on adults with cardiac arrest and prophylactic antiarrhythmic drugs
given within 1 hour of ROSC. For the outcome of survival to hospital discharge, the results
based on non-propensity matched cohorts (lidocaine arm: 1296; standard care: 425) showed a
significant effect favoring the administration of prophylactic lidocaine compared with standard
care (RR=1.40, 95% CI 1.25, 1.57; p<0.0001). However, the effect was non-significant when
data from propensity matched cohorts (lidocaine arm: 400; standard care: 400) was used
(RR=1.03, 95% CI 0.89, 1.20; p=0.67). For the outcome of recurrence of pVT/VF, the results
showed a significant effect favoring the administration of prophylactic lidocaine compared with
standard care for both non-propensity matched cohorts with 55% reduction (RR= 0.45, 95% CI
0.38, 0.53; p<0.0001) and propensity matched cohorts with 41% reduction (RR=0.59, 95% ClI

0.47, 0.74; p<0.0001).

Pediatric Population

There was one observational study involving children that met our criteria for inclusion [63].
There were no major concerns regarding risk of bias. The study focused on a cohort of 889
participants <18 years of age. The sex of participants was not reported. The trial drug was
administered during cardiac arrest. The time from cardiac arrest to first dose of the drug was not
reported.

Infants and children with cardiac arrest and a shockable rhythm at any time during
cardiopulmonary resuscitation (CPR) or immediately after return of spontaneous
circulation)

No RCT level evidence was identified that answered this question, however, 1 observational

study [63] provided data on in-hospital pediatric cardiac arrest and a shockable rhythm.

12
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Amiodarone versus standard care
For the outcomes of survival at hospital discharge and ROSC, one cohort study [63] (n=594)

showed no difference in effect for amiodarone compared with standard care (RR=0.83; 95% ClI,
0.50 to 1.35, p=0.45; and RR=0.85; 95% CI, 0.66 to 1.09, p=0.21, respectively, see figs. 5.5 and

5.6).

Lidocaine versus standard care
For the outcomes of survival at discharge, one cohort study [63] (n=718) showed no difference in

effect for lidocaine compared with standard care (RR=1.24; 95% CI, 0.93 to 1.66, p=0.14, see
fig. 5.5). However, the results showed significant difference in effect for the outcome ROSC
favoring lidocaine compared with standard care (RR=1.24; 95% CI, 1.09 to 1.41, p=0.001, see
fig. 5.6).

The evidence for antiarrhythmic drug comparison with standard care should be interpret with
caution as study was not clear about whether patients did not receive an anti-arrhythmic because

they did not have shock refractory VF or because the care providers elected not to receive it.

Lidocaine versus Amiodarone
For the critical outcome of survival to hospital discharge, one cohort study [63] (n=302) found

no difference in effect for lidocaine compared with amiodarone (25% versus 17%; P=NS; RR
1.50; 95% C1 0.90 to 2.52, p=0.12, see fig. 5.7). However, the results showed significant increase
in ROSC for lidocaine as compared with amiodarone (RR=1.46; 95% CI 1.13 to 1.88, p=0.004,
see fig. 5.8).

The study reported results for combined use of amiodarone and lidocaine compared with
amiodarone or lidocaine alone and found no differences in effect for the outcome of survival to

hospital discharge or ROSC (see figs. 5.7 and 5.8).
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Discussion

Our review found limited high level evidence (RCTSs) supporting the use of antiarrhythmic drugs
during CPR in adults with shock refractory pVT/VF and found no significant benefit for critical
outcomes of survival at hospital discharge, survival with favorable neurological function and
long-term survival. No high level evidence was identified for use of antiarrhythmic drugs in
adults with shock refractory pVT/VF immediately after return of spontaneous circulation and in

children with shockable cardiac arrest.

Summary of evidence

Effectiveness of antiarrhythmic drugs in adults with cardiac arrest (shockable rhythm) at any
time during cardiopulmonary resuscitation

Most of the studies in our review included adults with cardiac arrest and a shockable rhythm at
any time during CPR for out-of-hospital cardiac arrest, and no studies for in in-hospital cardiac
arrest. Based on RCT level evidence, none of the anti-arrhythmic drugs showed any difference
in effect compared with placebo, or with other anti-arrhythmic drugs for the critical outcomes of
survival to hospital discharge and discharge with good neurological function. The quality of
evidence across these studies was rated from moderate to very low with concerns of risk of bias,
indirectness and imprecision. For the important outcome of ROSC, the results showed a
significant increase in ROSC for lidocaine compared with placebo (RR=1.16; 95% CI, 1.03 to
1.29, p=0.01). The overall quality of this evidence was rated as high. The evidence on the
Cordarone™ preparation of amiodarone also showed marginal benefit for ROSC favoring
amiodarone compared with an active polysorbate 80 placebo (RR=1.27; 95% CI, 1.02 to 1.59,
p=0.03); however, the quality of the evidence was rated as very low with concerns for risk of

bias, indirectness (active placebo with potential adverse hemodynamic effects) and imprecision.
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The evidence from large observational study [48] (n=27,463) showed a significant benefit for
amiodarone and lidocaine for the outcomes of survival at hospital discharge and long-term
survival at 1-year. However, the effect estimates are based on raw events and subject to selection
bias with imbalance across groups and should be interpret with caution. The results from smaller
observational studies were inconsistent and likely underpowered with most showing no
difference in effect for the outcomes of survival at discharge, survival at discharge with
neurological function and ROSC.

Effectiveness of antiarrhythmic drugs in adults with cardiac arrest (shockable rhythm)
immediately after return of spontaneous circulation

We found no RCT level evidence for this population, however, one observational study [49]
(N=1,721) provided results for the use of prophylactic lidocaine compared with standard care
within 1 hour of ROSC. The results from propensity matched cohort showed no difference in
effect for the outcome of survival to hospital discharge; however, a significant reduction of 41%

was observed for the outcome of recurrent pVT/VF.

Effectiveness of antiarrhythmic drugs in children with cardiac arrest (shockable rhythm)

We found no RCT level evidence for this population, however, one observational study [63]
(N=889) compared the use of amiodarone, lidocaine, amiodarone plus lidocaine, and standard
care for in-hospital pediatric cardiac arrest and a shockable rhythm. The results showed no
differences in effect for the outcome of survival to hospital discharge. The evidence on ROSC
showed a significant benefit for lidocaine compared with amiodarone. However, the comparisons
are based on raw events and subject to selection bias with imbalance across groups and should be

interpreted with caution.
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Implications for clinical practice and future research

These results will be considered by the Advanced Life Support (ALS) Task Force of the
International Liaison Committee on Resuscitation and will be used to update treatment
recommendations on the use of antiarrhythmic drugs in shock refractory pVT/VF. The use of
antiarrhythmic drugs is just one aspect of the treatment of pVT/VF. Other interventions such as
the quality of CPR, use of additional defibrillation attempts, extracorporeal CPR (ECPR)
techniques and percutaneous coronary intervention (PCI) during CPR are all likely to have a role
in the improving survival from shock refractory pVT/VF arrest in adults . Future high quality
research is needed to evaluate the effectiveness of administering antiarrhythmic drugs in adults
with cardiac arrest immediately after ROSC and in children in cardiac arrest or immediately after
ROSC. Future randomized controlled studies are also needed to explore the role of administering

antiarrhythmic drugs in adults with in-hospital shockable cardiac arrest.

Limitations
First, there was considerable heterogeneity across studies for various population and study level

factors such as dose and formulation of antiarrhythmic drugs, timing of drug administration, type
of placebo (active or saline), sample size, setting (in or out-of-hospital), assessment of
neurological function, type of standard care provided, resuscitation guidelines used, and timing
of events. Second, there was insufficient high-level evidence to answer several questions of
interest including effectiveness of anti-arrhythmic drugs in adults with cardiac arrest
immediately after ROSC, for in-hospital cardiac arrest and in children with shockable cardiac
arrest during CPR or immediately after ROSC. Third, we did not analyze the differential
effectiveness based on time lapsed from cardiac arrest to drug administration i.e. early or late in
terms of EMS or bystander witnessed cardiac arrest. Fourth, the majority of included studies

were under-powered with inadequate number of events or sample sizes to detect clinically
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important differences, and results were imprecise with wide confidence intervals. Fifth, there
was insufficient evidence to understand etiology based subgroups differences i.e. primary rhythm
disorders (inherited, drug induced, congenital heart disease) versus coronary artery diseases.
Finally, there were insufficient number of studies reporting outcomes of interest to assess

publication bias.

Conclusions

The high level evidence supporting the use of antiarrhythmic drugs during CPR for shock
refractory pVT/VF or immediately after ROSC is limited and showed no significant benefit for
critical outcomes of survival at hospital discharge, survival with favorable neurological function
and long-term survival. The high level evidence also showed a significant increase in important
outcome of ROSC for lidocaine compared with placebo, suggesting that use of lidocaine during
CPR may improve the short-term survival in adult cardiac arrest patients with shock refractory
pVT/VF. However, future high quality research is needed to confirm these findings and also
evaluate the effectiveness and role of administering antiarrhythmic drugs in children with

shockable cardiac arrest, and in adults immediately after ROSC.

Declaration of Interests

Jerry Nolan, Editor-in-Chief, Resuscitation and Jasmeet Soar, Editor, Resuscitation receive a
paid honorarium by the publisher Elsevier.

Funding

Thanks to the American Heart Association.

17



394

395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442

Reference List

[1]Hazinski MF, Nolan JP, Aickin R, Bhanji F, Billi JE, Callaway CW, et al. Part 1: Executive Summary:
2015 International Consensus on Cardiopulmonary Resuscitation and Emergency Cardiovascular Care
Science With Treatment Recommendations. Circulation. 2015;132:52-39.

[2]Perkins GD, Handley AJ, Koster RW, Castren M, Smyth MA, Olasveengen T, et al. European
Resuscitation Council Guidelines for Resuscitation 2015: Section 2. Adult basic life support and
automated external defibrillation. Resuscitation. 2015;95:81-99.

[3]Hiltunen P, Kuisma M, Silfvast T, Rutanen J, Vaahersalo J, Kurola J, et al. Regional variation and
outcome of out-of-hospital cardiac arrest (ohca) in Finland - the Finnresusci study. Scand J Trauma
Resusc Emerg Med. 2012;20:80.

[4]Perkins GD, Lall R, Quinn T, Deakin CD, Cooke MW, Horton J, et al. Mechanical versus manual
chest compression for out-of-hospital cardiac arrest (PARAMEDIC): a pragmatic, cluster randomised
controlled trial. Lancet. 2015;385:947-55.

[5]Atwood C, Eisenberg MS, Herlitz J, Rea TD. Incidence of EMS-treated out-of-hospital cardiac arrest
in Europe. Resuscitation. 2005;67:75-80.

[6]Kudenchuk PJ, Daya M, Dorian P, Resuscitation Outcomes Consortium I. Amiodarone, Lidocaine, or
Placebo in Out-of-Hospital Cardiac Arrest. N Engl J Med. 2016;375:802-3.

[7]Nichol G, Thomas E, Callaway CW, Hedges J, Powell JL, Aufderheide TP, et al. Regional variation in
out-of-hospital cardiac arrest incidence and outcome. JAMA. 2008;300:1423-31.

[8]Pellis T, Sanfilippo F, Roncarati A, Dibenedetto F, Franceschino E, Lovisa D, et al. A 4-year
implementation strategy of aggressive post-resuscitation care and temperature management after cardiac
arrest. Resuscitation. 2014;85:1251-6.

[9]Karlsson V, Dankiewicz J, Nielsen N, Kern KB, Mooney MR, Riker RR, et al. Association of gender
to outcome after out-of-hospital cardiac arrest--a report from the International Cardiac Arrest Registry.
Crit Care. 2015;19:182.

[10]Nielsen N, Wetterslev J, Cronberg T, Erlinge D, Gasche Y, Hassager C, et al. Targeted temperature
management at 33 degrees C versus 36 degrees C after cardiac arrest. N Engl J Med. 2013;369:2197-206.
[11]Sanfilippo F, Corredor C, Santonocito C, Panarello G, Arcadipane A, Ristagno G, et al. Amiodarone
or lidocaine for cardiac arrest: A systematic review and meta-analysis. Resuscitation. 2016;107:31-7.
[12]McBride ME, Marino BS, Webster G, Lopez-Herce J, Ziegler CP, De Caen AR, et al. Amiodarone
Versus Lidocaine for Pediatric Cardiac Arrest Due to Ventricular Arrhythmias: A Systematic Review.
Pediatr Crit Care Med. 2017;18:183-9.

[13]Link MS, Berkow LC, Kudenchuk PJ, Halperin HR, Hess EP, Moitra VK, et al. Part 7: Adult
Advanced Cardiovascular Life Support: 2015 American Heart Association Guidelines Update for
Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation. 2015;132:5444-64.
[14]Skrifvars MB, Kuisma M, Boyd J, Maatta T, Repo J, Rosenberg PH, et al. The use of undiluted
amiodarone in the management of out-of-hospital cardiac arrest. Acta Anaesthesiol Scand. 2004;48:582-
7.

[15]Rea RS, Kane-Gill SL, Rudis M, Seybert AL, Oyen LJ, Ou NN, et al. Comparing intravenous
amiodarone or lidocaine, or both, outcomes for inpatients with pulseless ventricular arrhythmias. Crit
Care Med. 2006;34:1617-23.

[16]Peirson L, Ali MU, Warren R, Kenny M, Rice M, Fitzpatrick-Lewis D, et al. Screening for lung
cancer: systematic review and meta-analyses: CTFPHC (Canadian Task Force on Preventive Health
Care); 2015.

[17]Fitzpatrick-Lewis D. Screening for colorectal cancer: CTFPHC (Canadian Task Force on Preventive
Health Care); 2014.

[18]Fitzpatrick-Lewis D, Warren R, Ali M, Rice M, Sherifali D, Raina P. Screening for Abdominal
Aortic Aneurysm: protocol for updating the USPSTF systematic review and meta-analysis. 2015.
[19]DistillerSR. Ottawa, Canada: Evidence Partners.



443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493

[20]Deeks JJ, Dinnes J, D'Amico R, Sowden AJ, Sakarovitch C, Song F, et al. Evaluating non-
randomised intervention studies. Health Technol Assess. 2003;7:iii-173.

[21]GRADE working group: The GRADE working group; 2004 [updated 2017; cited 2017. Available
from: http://www.gradeworkinggroup.org/.

[22]GRADEpro [Computer program on www.gradpro.org]. Version [2015]. McMaster University; 2014.
[23]DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials. 1986;7:177-88.
[24]Sweeting MJ, Sutton AJ, Lambert PC. What to add to nothing? Use and avoidance of continuity
corrections in meta-analysis of sparse data. Stat Med. 2004;23:1351-75.

[25]Special topics in statistics. Approximate analyses of cluster-randomized trials for a meta-analysis:
effective sample sizes. In: Higgins JPT, Deeks JJ, Altman DG, Cochrane Statistical Methods Group,
editors. Cochrane Handbook for Systematic Reviews of Interventions Version 510. London, UK: John
Wiley & Sons Ltd; 2011.

[26]Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0: Chapter 9. Higgins JP,
Green S, editors. The Cochrane Collaboration2011.

[27]Review Manager (RevMan) [Computer Program]. Version 5.1. Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration; 2011.

[28]StataCorp. Stata data analysis and statistical software: release 15. Station, TX: StataCorp LP; 2011.
[29]Amino M, Yoshioka K, Opthof T, Morita S, Uemura S, Tamura K, et al. Comparative study of
nifekalant versus amiodarone for shock-resistant ventricular fibrillation in out-of-hospital
cardiopulmonary arrest patients. J Cardiovasc Pharmacol. 2010;55:391-8.

[30]Allegra J, Lavery R, Cody R, Birnbaum G, Brennan J, Hartman A, et al. Magnesium sulfate in the
treatment of refractory ventricular fibrillation in the prehospital setting. Resuscitation. 2001;49:245-9.
[31]Dorian P, Cass D, Schwartz B, Cooper R, Gelaznikas R, Barr A. Amiodarone as compared with
lidocaine for shock-resistant ventricular fibrillation.[Erratum appears in N Engl J Med 2002 Sep
19;347(12):955]. N Engl J Med. 2002;346:884-90.

[32]Fatovich DM, Prentice DA, Dobb GJ. Magnesium in cardiac arrest (the magic trial). Resuscitation.
1997;35:237-41.

[33]Hassan TB, Jagger C, Barnett DB. A randomised trial to investigate the efficacy of magnesium
sulphate for refractory ventricular fibrillation. Emerg Med J. 2002;19:57-62.

[34]Haynes RE, Chinn TL, Copass MK, Cobb LA. Comparison of bretylium tosylate and lidocaine in
management of out of hospital ventricular fibrillation: a randomized clinical trial. Am J Cardiol.
1981,;48:353-6.

[35]lgarashi M, Fujino T, Toyoda M, Sugino K, Sasao K, Sasamoto S, et al. Defibrillation effects of
intravenous nifekalant in patients with out-of-hospital ventricular fibrillation. Pacing Clin Electrophysiol.
2005;28 Suppl 1:S155-7.

[36]Kovoor P, Love A, Hall J, Kruit R, Sadick N, Ho D, et al. Randomized double-blind trial of sotalol
versus lignocaine in out-of-hospital refractory cardiac arrest due to ventricular tachyarrhythmia. Intern
Med J. 2005;35:518-25.

[37]Kudenchuk PJ, Cobb LA, Copass MK, Cummins RO, Doherty AM, Fahrenbruch CE, et al.
Amiodarone for resuscitation after out-of-hospital cardiac arrest due to ventricular fibrillation. N Engl J
Med. 1999;341:871-8.

[38]Kudenchuk PJ, Brown SP, Daya M, Rea T, Nichol G, Morrison LJ, et al. Amiodarone, lidocaine, or
placebo in out-of-hospital cardiac arrest. N Engl J Med. 2016;374:1711-22.

[39]0lIson DW, Thompson BM, Darin JC, Milbrath MH. A randomized comparison study of bretylium
tosylate and lidocaine in resuscitation of patients from out-of-hospital ventricular fibrillation in a
paramedic system. Ann Emerg Med. 1984;13:807-10.

[40]Nowak RM, Bodnar TJ, Dronen S, Gentzkow G, Tomlanovich MC. Bretylium tosylate as initial
treatment for cardiopulmonary arrest: randomized comparison with placebo. Ann Emerg Med.
1981;10:404-7.

[41]Thel M, Armstrong A, McNulty S, Califf R, O'Connor C. Randomised trial of magnesium in in-
hospital cardiac arrest. Duke Internal Medicine Housestaff. Lancet. 1997;350:1272-6.



http://www.gradeworkinggroup.org/
file://///pdrive.mcmaster.ca/mersc/MERST/TOPICS/AHA%20Resuc_Anit-Arrhyuth/Manuscript%20revisions/August%202018%20revisions/www.gradpro.org

494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542

[42]Weaver WD, Fahrenbruch CE, Johnson DD, Hallstrom AP, Cobb LA, Copass MK. Effect of
epinephrine and lidocaine therapy on outcome after cardiac arrest due to ventricular fibrillation.
Circulation. 1990;82:2027-34.

[43]Amino M, Inokuchi S, Nagao K, Nakagawa Y, Yoshioka K, Ikari Y, et al. Nifekalant hydrochloride
and amiodarone hydrochloride result in similar improvements for 24-hour survival in cardiopulmonary
arrest patients: the SOS-KANTO 2012 Study. J Cardiovasc Pharmacol. 2015;66:600-9.

[44]Glover BM, Brown SP, Morrison L, Davis D, Kudenchuk PJ, Van Ottingham L, et al. Wide
variability in drug use in out-of-hospital cardiac arrest: a report from the resuscitation outcomes
consortium. Resuscitation. 2012;83:1324-30.

[45]Harayama N, Nihei S, Nagata K, Isa Y, Goto K, Aibara K, et al. Comparison of nifekalant and
amiodarone for resuscitation of out-of-hospital cardiopulmonary arrest resulting from shock-resistant
ventricular fibrillation. J Anesth. 2014;28:587-92.

[46]Harrison EE. Lidocaine in prehospital countershock refractory ventricular fibrillation. Ann Emerg
Med. 1981;10:420-3.

[47]Herlitz J, Ekstrom L, Wennerblom B, Axelsson A, Bang A, Lindkvist J, et al. Lidocaine in out-of-
hospital ventricular fibrillation. Does it improve survival? Resuscitation. 1997;33:199-205.

[48]Huang CH, Yu PH, Tsai MS, Chuang PY, Wang TD, Chiang CY, et al. Acute hospital administration
of amiodarone and/or lidocaine in shockable patients presenting with out-of-hospital cardiac arrest: A
nationwide cohort study. Int J Cardiol. 2017;227:292-8.

[49]Kudenchuk PJ, Newell C, White L, Fahrenbruch C, Rea T, Eisenberg M. Prophylactic lidocaine for
post resuscitation care of patients with out-of-hospital ventricular fibrillation cardiac arrest. Resuscitation.
2013;84:1512-8.

[50]Markel DT, Gold LS, Allen J, Fahrenbruch CE, Rea TD, Eisenberg MS, et al. Procainamide and
survival in ventricular fibrillation out-of-hospital cardiac arrest. Acad Emerg Med. 2010;17:617-23.
[51]Muiller B, Craddock L, Hoffenberg S, Heinz S, Lefkowitz D, Callender ML, et al. Pilot study of
intravenous magnesium sulfate in refractory cardiac arrest: safety data and recommendations for future
studies. Resuscitation. 1995;30:3-14.

[52]Pollak PT, Wee V, Al-Hazmi A, Martin J, Zarnke KB. The use of amiodarone for in-hospital cardiac
arrest at two tertiary care centres. Can J Cardiol. 2006;22:199-202.

[53]Rea RS, Kane-Gill SL, Rudis M, Seybert AL, Oyen LJ, Ou NN, et al. Comparing intravenous
amiodarone or lidocaine, or both, outcomes for inpatients with pulseless ventricular arrhythmias. Crit
Care Med. 2006;34:1617-23.

[54]Shiga T, Tanaka K, Kato R, Amino M, Matsudo Y, Honda T, et al. Nifekalant versus lidocaine for in-
hospital shock-resistant ventricular fibrillation or tachycardia. Resuscitation. 2010;81:47-52.
[55]Skrifvars MB, Kuisma M, Boyd J, Maatta T, Repo J, Rosenberg PH, et al. The use of undiluted
amiodarone in the management of out-of-hospital cardiac arrest. Acta Anaesthesiol Scand. 2004;48:582-
7.

[56]Stang JM, Washington SE, Barnes SA, Dutko HJ, Cheney BD, Easter CR, et al. Treatment of
prehospital refractory ventricular fibrillation with bretylium tosylate. Ann Emerg Med. 1984;13:234-6.
[57]Stiell IG, Wells GA, Hebert PC, Laupacis A, Weitzman BN. Association of drug therapy with
survival in cardiac arrest: limited role of advanced cardiac life support drugs. Acad Emerg Med.
1995;2:264-73.

[58]Tagami T, Matsui H, Ishinokami S, Oyanagi M, Kitahashi A, Fukuda R, et al. Amiodarone or
nifekalant upon hospital arrival for refractory ventricular fibrillation after out-of-hospital cardiac arrest.
Resuscitation. 2016;109:127-32.

[59]Tahara Y, Kimura K, Kosuge M, Ebina T, Sumita S, Hibi K, et al. Comparison of nifekalant and
lidocaine for the treatment of shock-refractory ventricular fibrillation. Circ J. 2006;70:442-6.

[60]Van Walraven C, Stiell 1G, Wells GA, Hebert PC, Vandemheen K. Do advanced cardiac life support
drugs increase resuscitation rates from in-hospital cardiac arrest? Ann Emerg Med. 1998;32:544-53.



543
544
545
546
547
548
549
550

551

552

[61]Lindquist DE, Rowe AS, Heidel E, Fleming T, Yates JR. Evaluation of the Hemodynamic Effects of
Intravenous Amiodarone Formulations During the Maintenance Phase Infusion. Ann Pharmacother.
2015;49:1317-21.

[62]Violin YL, Derkenne C, Jost D, Tourtier JP. Anti-arrhythmics in out-of-hospital cardiac arrest:
lessons from a randomized controlled trial. J Thorac Dis. 2016;8:E1307-E10.

[63]Valdes SO, Donoghue AJ, Hoyme DB, Hammond R, Berg MD, Berg RA, et al. Outcomes associated
with amiodarone and lidocaine in the treatment of in-hospital pediatric cardiac arrest with pulseless
ventricular tachycardia or ventricular fibrillation. Resuscitation. 2014;85:381-6.



553 Table 1

554  Inclusion Criteria

Population Adults and children in any setting (in-hospital or out-of-hospital) with cardiac
arrest and a shockable rhythm at any time during cardiopulmonary
resuscitation (CPR) or immediately after Return of Spontaneous Circulation
(ROSC).

Intervention Administration (intravenous or intra-osseous) of an antiarrhythmic drug
during CPR and immediately after ROSC.

Comparators | Another anti-arrhythmic drug or placebo or no drug during CPR or
immediately after ROSC.

Outcomes Any clinical outcome.

Study Designs | Randomised controlled trials (RCTs) and non-randomised studies (non-
randomised controlled trials, interrupted time series, controlled before-and-
after studies, cohort studies) are eligible for inclusion. All years and all
languages are included as long as there is an English abstract; unpublished
studies (e.g., conference abstracts, trial protocols) are excluded.
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Table 2

Question: Amiodarone compared with Placebo for shockable cardiac arrest in adults

Ne of events / Ne of

Certainty assessment : Effect
patients
) Relative Certainty Importance
hE7 ST A Inconsistency | Indirectness | Imprecision iy Amiodarone | Placebo | (95% gheslie
studies | design of bias considerations cl) (95% ClI)
Survival to hospital discharge - combined
22 randomised | serious | not serious very serious | serious ¢ none 270/1216 256/1314 [RR1.14 | 27 more | OO | CRITICAL
trials b c (22.2%) (19.5%) |[(0.98to |per VERY LOW
1.33) 1,000
(from 4
fewer to
64 more)
Survival to hospital discharge - Cordarone preparation of Amiodarone
1e randomised | serious | not serious very serious | serious ¢ none 33/246 34/258 |[RR1.02 |3more (@O |CRITICAL
trials f g (13.4%) (13.2%) |(0.65t0 | per VERY LOW
1.59) 1,000
(from 46
fewer to
78 more)
Survival to hospital discharge - Nexterone preparation of Amiodarone
1h randomised | not not serious not serious | serious ¢ none 237/970 222/1056 [ RR1.16 | 34 more | D) CRITICAL
trials serious (24.4%) (21.0%) |(0.99t0 | per MODERATE
1.37) 1,000
(from 2
fewer to
78 more)

Survival to hospital discharge with good Neurological function - combined




Ne of events / Ne of

Certainty assessment - Effect
patients
: Certainty Importance
oG] B 413 Inconsistency | Indirectness | Imprecision Olicy Amiodarone | Placebo ge;;twe posolle
studies | design of bias y P considerations cl) ° (95% ClI)
2a randomised | serious | not serious very serious | serious ¢ none 200/1213 192/1313 | RR1.13 |19 more | (OO | CRITICAL
trials b c (16.5%) (14.6%) |(0.95t0 |per VERY LOW
1.36) 1,000
(from 7
fewer to
53 more)
Survival to hospital discharge with good Neurological function - Cordarone preparation of Amiodarone
1e randomised | serious | not serious very serious | serious ¢ none 18/246 171258 |RR1.11 [7more | (OO |CRITICAL
trials f 9 (7.3%) (6.6%) |(0.59t0 |per VERY LOW
2.10) 1,000
(from 27
fewer to
72 more)
Survival to hospital discharge with good Neurological function - Nexterone preparation of Amiodarone
1h randomised | not not serious not serious | serious ¢ none 182/967 175/1055 | RR1.13 [ 22 more | @ CRITICAL
trials Serious (18.8%) (16.6%) |(0.94t0 |per MODERATE
1.37) 1,000
(from 10
fewer to
61 more)
Return of Spontaneous Circulation (ROSC) - combined
22 randomised | serious | not serious very serious | serious ¢ none 458/1220 455/1317 |RR1.13 [45more | (OO | IMPORTANT
trials b c (37.5%) (34.5%) |(0.93to |per VERY LOW
1.37) 1,000
(from 24
fewer to
128
more)




Certainty assessment 2 9f BN Effect
patients
: Certainty Importance
oG] B 413 Inconsistency | Indirectness | Imprecision Olicy Amiodarone | Placebo ge;;twe posolle
studies | design of bias y P considerations cl) ° (95% ClI)
Return of Spontaneous Circulation (ROSC) - Cordarone preparation of Amiodarone
1e randomised | serious | not serious very serious | serious ! none 108/246 89/258 [RR1.27 |93 more | @O | IMPORTANT
trials f 9 (43.9%) (34.5%) |(1.02t0 |per VERY LOW
1.59) 1,000
(from 7
more to
204
more)
Return of Spontaneous Circulation (ROSC) - Nexterone preparation of Amiodarone
1h randomised | not not serious not serious | serious ¢ none 350/974 366/1059 [ RR 1.04 | 14 more | D) IMPORTANT
trials serious (35.9%) (34.6%) |(0.92t0 |per MODERATE
1.17) 1,000
(from 28
fewer to
59 more)

CI: Confidence interval; RR: Risk ratio
Explanations
a. 1) Kudenchuk, 1999; 2) Kudenchuk, 2016.

b. Serious concerns for risk of bias in one of the studies. Kudenchuk, 1999 had unclear ratings for allocation concealment and blinding, and high other risk of bias (baseline
imbalance, industry funcding etc.)

c. Kudenchuk, 1999 used the Cordarone preparation of amiodarone vs. an active placebo (polysorbate 80), while Kudenchuk 2016 used the Nexterone preparation of amiodarone
vs. saline (inactive) placebo.

d. The effect estimate is imprecise with confidence intervals including the no effect value “1” and the sample size does not meet the optimal information size criteria.



e. Kudenchuk, 1999
f. Serious concerns for risk of bias and failure to adhere to the intention-to-treat principle in superiority trials.

g. Patients enrolled 1994-1997, used 1992 AHA guidelines (2 slow initial breaths, 80-100 compressions/min of 1.5-2.5 inches, using monophasic defibrillators to delivered stacked
shocks of escalating energy, no TTM), used polysorbate 80 as placebo (not an inactive placebo) .

h. Kudenchuk, 2016

i. The sample size and number of events do not meet the optimal information size criteria.



Table 3

Question: Lidocaine compared with Placebo for shockable cardiac arrest in adults

Certainty assessment B GG b @ Effect
patients
Ne of Risk . . . Other . . Relativ | Absolut | Certainty | Importance
- Study Inconsistenc | Indirectnes | Imprecisio . . | Lidocain e e
studie desi of consideratio Placebo o o
s esign bias y S n ns e (95% | (95%
Cl) Cl)
Survival to hospital discharge
1 randomise | not not serious not serious | serious ° none 233/985 |222/105 |RR 27 more | @O CRITICAL
d trials seriou (23.7%) |6 1.13 per MODERAT
s (21.0%) | (0.96 to | 1,000 E
1.32) (from 8
fewer to
67
more)
Survival to hospital discharge with good Neurological function
12 randomise | not not serious | not serious | serious ® none 172/984 |175/105 |RR 8 more | ®@ddO CRITICAL
d trials seriou (17.5%) |5 1.05 per MODERAT
s (16.6%) | (0.87 to | 1,000 E
1.28) (from
22
fewer to
46
more)

Return of Spontaneous Circulation (ROSC)

10



Ne of events / Ne of

Certainty assessment . Effect
patients
i Certain Importance
Ne of Risk . . . Other . . Relativ | Absolut v P
. Study Inconsistenc | Indirectnes | Imprecisio . .| Lidocain e e
studie . of consideratio Placebo
s design bias y S n ns e (95% | (95%
Cl) Cl)
12 randomise | not not serious not serious | not serious | none 396/992 |366/105 [ RR 55 more | DODD IMPORTAN
d trials seriou (39.9%) |9 1.16 per HIGH T
S (34.6%) | (1.03to | 1,000
1.29) (from
10 more
to 100
more)

ClI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Explanations

a. Kudenchuk, 2016

b. The effect estimate is imprecise with confidence intervals including the no effect value “1” and the sample size does not meet the optimal information size

criteria.

11



Table 4

Question: Amiodarone compared to Lidocaine for shockable cardiac arrest in adults

Certainty assessment e of even ts / N of Effect
patients
i Certaint Importance
No of Risk _ _ N Other _ _ _ Relativ | Absolut y p
. Study Inconsisten | Indirectne | Imprecisio . . | Amiodaro | Lidocain e e
studie - of consideratio o o
s design bias cy ss n ns ne e (95% | (95%
Cl) Cl)
Survival to hospital discharge - combined
2@ randomise | seriou | not serious | very serious ¢ none 246/1150 |[238/1152| RR 8more | &@OOO |CRITICAL
d trials sb serious © (21.4%) (20.7%) 1.04 per VERY
(0.89to | 1,000 LOW
1.22) (from
23
fewer to
45
more)

Survival to hospital discharge - Lidocaine with polysorbate 80

12



Ne of events / Ne of

Certainty assessment . Effect
patients
Ne of Risk . . . Other . . . Relativ | Absolut | Certainty | Importance
. Study Inconsisten | Indirectne | Imprecisio . .| Amiodaro | Lidocain e e
studie . of consideratio
s design bias cy ss n ns ne e (95% | (95%
Cl) Cl)
le randomise | seriou | not serious | very serious ¢ none 9/180 5/167 RR 20 OO0 |CRITICAL
d trials sb serious °© (5.0%) (3.0%) 1.67 more VERY
(0.57to per LOW
4.88) 1,000
(from
13
fewer to
116
more)
Survival to hospital discharge - Lidocaine without polysorbate 80
1f randomise | not not serious | not serious | serious ¢ none 237/970 233/985 RR 7more | @@ |CRITICAL
d trials seriou (24.4%) (23.7%) 1.03 per MODERAT
S (0.88to | 1,000 E
1.21) (from
28
fewer to
50
more)

Survival to hospital discharge with good Neurological function

13



Ne of events / Ne of

Certainty assessment . Effect
patients
Ne of Risk . . L Other . . . Relativ | Absolut | Certainty | Importance
. Study Inconsisten | Indirectne | Imprecisio . .| Amiodaro | Lidocain e e
studie - of consideratio
s design bias cy ss n ns ne e (95% | (95%
Cl) Cl)
1f randomise | not not serious | not serious | serious ¢ none 182/967 172/984 RR 14 dpd |CRITICAL
d trials seriou (18.8%) (17.5%) 1.08 more | MODERAT
S (0.89t0 per E
1.30) 1,000
(from
19
fewer to
52
more)
Return of Spontaneous Circulation (ROSC)
1f randomise | not not serious | not serious | serious ¢ none 350/974 396/992 RR 40 o |[IMPORTAN
d trials seriou (35.9%) (39.9%) 0.90 fewer | MODERAT | T
S (0.80to per E
1.01) 1,000
(from
80
fewer to
4 more)

ClI: Confidence interval; RR: Risk ratio

Explanations

a. 1) Dorian, 2002; 2) Kudenchuk, 2016.

14



b. Serious concerns regarding risk of bias.
c. Dorian, 2002 used a lidocaine formulation that contained an active substance (polysorbate 80).

d. The effect estimate is imprecise with confidence intervals including the no effect value “1” and the sample size does not meet the optimal information size
criteria.

e. Dorian, 2002
f. Kudenchuk, 2016

15



Figure 1

Flow Diagram

Records identified through
database searching
N =13868

Additional records identified
through other sources
N=8

Records after duplicates removed
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\4
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N =9371
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\4

Full-text articles assessed

A\ 4
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—

Full-text articles excluded,
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o~ T

Randomized Control Trials
included in quantitative
synthesis (adult)

N = 14 studies (16 papers)

Observational Studies
included in quantitative
synthesis (adult)

N = 18 studies (21 papers)

Observational Studies
included in quantitative
synthesis (pediatric)
N=1
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Figure 2.1

Effectiveness of anti-arrhythmic drugs (RCTs; Intervention vs. Placebo)

Survival to hospital discharge with good Neurological function/ 30 days

intervention Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Ci M.H, Random, 95% CI
1.2.1 Amiodarone vs. Placebo (combined)
Kudenchuk, 1939 18 246 17 258 8.0% 1.11[0.59,2.10] o reid
Kudenchuk, 2016 182 a67 175 1055 92.0% 1.13(0.94,1.37] ,
Subtotal (95% CI) 1213 1313 100.0% 1.13 [0.95, 1.36)
Total events 200 192

Heterogenelty: Tau®= 0.00, Chi*= 0.00, df= 1 (P = 0.95), F= 0%
Test for overall effect Z=135(P=0.18)

1.2.2 Amiodarone (Cordarone preparation) vs. Active placebo (polysorbate 80)

Kudenchuk, 1999 18 246 17 258 100.0% 1.11[0.59,2.10] t
Subtotal (95% CI) 246 258 100.0% 1.11 [0.59, 2.10])
Total events 18 17

Heterogenelity. Not applicable
Testfor overalleffect Z=032(P=0.75)

1.2.3 Amiodarone (Nexterone preparation) vs. Inactive placebo (saline)

Kudenchuk, 2016 182 967 175 1055 1000% 113(094,1.37) ’
Subtotal (95% CI) 967 1055 100.0% 1.13[0.94,1.37)
Total events 182 175

Heterogeneity: Not applicable
Testfor overall effect Z=132(P=019)

1.2.4 Magnesium vs. Placebo

Allegra, 2001 1 55 0 54 75% 295[0.12,70.77)
Fatovich, 1997 1 3 0 38 78% 347 (0.15,82.21)

Thel, 1997 1 76 6 80 B850% 1.93[0.75, 4.96) —t
Subtotal (95% CI) 162 170 100.0% 2.08 [0.87, 4.97] -

Total events 13 6

Heterogenelty Tau*= 000, Ch#=017,df=2(P=092), "= 0%
Testfor overall effect Z= 165 (P=0.10)

1.2.5 Lidocaine vs. Placebo

Kudenchuk, 2016 172 984 175 1055 100.0% 1.05[0.87,1.28]
Subtotal (85% C1) 984 1055 100.0% 1.05 [0.87, 1.28)
Total events 172 175

Heterogeneity: Not applicable
Testfor overall effect Z= 0.54 (P = 0.59)

001 0.1 10 100
Favours [Placedbo] Favours [intarvention]

Test for subaroup differences: Chi*=237. df= 4 (P=067). F= 0%



Figure 2.2

Survival to hospital discharge / 30 days

Intervontion Placebo Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M.H. Random, 95% C1 M.-H, Random, 95% CI
1.1.1 Amiodarone vs. Placebo (combined)
Kudenchuk, 1999 33 246 34 258 11.5% 1.02 |0.65,1.59) s
Kudenchuk, 2016 237 a70 222 1056 885% 1.16[0.99,1.37] ’
Subtotal (85% CI) 1216 1314 100.0% 1.14 [0.88, 1.33)

Total events 270 256
Heterogeneity Tau*= 0.00, Chi*= 030, df» 1 (P = 0.58), "= 0%
Testfor overall effect Z= 175 (P = 0.08)

1.1.2 Amiodarone (Cordarone preparation) vs. Active placebo (polysorbate 80)

Kudenchuk, 1999 33 246 34 258 100.0% 1.02 [0.65, 1.59] t
Subtotal (85% CI) 246 258 100.0% 1.02 [0.65, 1.59]
Total events 33 34

Hetarogeneity: Not applicable
Testfor overall effect Z= 0.08 (P = 0.94)

1.1.3 Amiodarone (Nexterone preparation) vs, Inactive placebo (saline)

Kudenchuk, 2016 237 970 222 1056 100.0% 1.16 (0.99, 1.37) ’
Subtotal (95% C1) 970 1056 100.0% 1.16 [0.99, 1.37]
Total events 237 222

Heterogeneity: Not applicable
Test for overall effect Z= 183 (P = 0.07)

1.1.4 Magnesium vs. Placebo

Allegra, 2001 2 a6 2 54 83% 098(0.14,672)
Fatovich, 1997 1 3 0 36 3% 3.47 [015,82.21)

Hassan, 2002 2 52 1 53 54% 204 (019, 21.80]

Thel, 1997 16 76 17 80 832% 0.99 [0.54, 1 82) t
Subtotal (95% C1) 214 223 100.0% 1.07 [0.62, 1.86)

Total events 21 20

Heterogenelty Tau™= 000, Chi*=089, df=3(P=083), F=0%
Testfor overall effect Z= 024 (P = 0.81)

1.1.5 Ldocaine vs. Placebo

Kudenchuk, 2016 233 985 222 1058 1000% 1.130886, 1.32] '
Subtotal (95% CI) o985 1056 100.0% 1.13 [0.96, 1.32)

Total events 233 222

Heterogeneity: Not applicable

Test for overall effect Z=143(P=019%5)

1.1.6 Bretyhum vs. Placebo

Nowak, 1981 7 18 1 11 100.0% 4.28 (060, 30 .28) .
Subtotal (95% CI) 18 11 100.0% 4.28 [0.60, 30.26] —

Total events 7 1
Heterogenelity: Not applicable
Testfor overall effect Z=1 48 (P=015)

01 10 100
Favours [Pilacebo] Favours [intervention)

oT
)
=

Test for subaroup differences: Chi*= 214, df= 4 (P = 0.83), "= 0%



Figure 2.3

Return of Spontaneous Circulation (ROSC)

Intervention Piacebo Risk Ratio
Study or Subgroup  Events Total Events Total Weight M.H, Random, 95% CI

Risk Ratio
M-H, Random, 95% Ci

1.5.1 Amiodarone vs. Placebo {(combined)

Kudenchuk, 1999 108 2486 83 258 391% 1.27(1.02,1.59)
Kudenchuk, 2016 350 974 366 1059 6B09% 1.04[092,117]
Subtotal (95% CI) 1220 1317 100.0% 1.13[0.93,1.37]
Total events 458 455

Heterogeneity. Tauw®= 001, Chi*= 253, df=1 (P=011), F=60%
Test for overall effect Z=1.20(P=023)

1.5.2 Amiodarone (Cordarone preparation) vs. Active placebo (polysorbate 80)

Kudenchuk, 1999 108 248 89 258 1000% 1.2711.02,1.59]
Subtotal (95% CI) 246 258 100.0% 1.27 [1.02, 1.59)
Total events 108 89

Heterogeneity: Not applicable

Test for overall effect Z= 215 (P = 0.03)

1.5.3 Amiodarone (Nexterone preparation) vs. Inactive placebo (saline)

Kudenchuk, 2016 350 974 366 1059 100.0% 1041092, 117
Subtotal (95% C1) 974 1059 100.0% 1.04[0.92,1.17)
Tolal evants 350 366

Heterogeneity. Not applicable
Test for overall effect Z= 0.65 (P=0.52)

1.5.4 Magnesium vs. Placebo

Allegra, 2001 14 55 10 54 100% 137(067,2872
Fatovich, 1997 7 n 8 36 7T1% 102[0.42 248
Hassan, 2002 9 52 7 53 68% 1.31[0.563,3 28]
Thel, 1997 41 76 48 B0 752% 0.90(0.68,1.18]
Subtotal (85% CI) 214 223 100.0% 0.97 [0.77,1.24)
Total events 7 73

Heterogeneity Tau®= 0.00, Chi*= 176, df= 3 (P=062), F= 0%
Test for overall effect Z=0.21 (P=0283)

1.5.5 Lidocaine vs. Placebo

Kudenchuk, 2016 396 992 366 1059 1000% 116(1.03,1.29)
Subtotal {95% C1) 992 1059 100.0% 1.16[1.03,1.29)
Total events 396 366

Haeterogenaity. Not applicable
Testfor overall effect Z= 251 (P=0.01)

Test for subaroup differences: Chi*=4 31, df=4 (P=037).1"=72%

+

-

2 3

-

02

0% 2
Favours [Placebo] Favours [Intervention)
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Figure 3.1

Effectiveness of anti-arrhythmic drugs (RCTs; Head to Head trials)

Survival to hospital discharge with good Neurological function/ 30 days

Intervention 1 Intervention 2 Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
2.2.1 Amiodarone vs. Lidocaine
kudenchuk, 2016 182 967 172 4984 100.0% 1.08 [0.89 1.30]
Subtotal (95% CI) 967 984 100.0% 1.08 [0.89, 1.30]
Total events 182 172

Heterogeneity: Mot applicahle
Testfor overall effect Z=077 (P = 0.44)

2.2.2 Amiodarone vs. Nifekalant
Aming, 2010 4 15 4 15 100.0% 1.00[0.21, 2.28] i
Subtotal {35% CI) 15 15 100.0% 1.00 [0.31, 3.28]

Total events 4 4

Heterogeneity: Mot applicable
Testfor overall effect Z=0.00{F =1.00)

2.2.3 Lidocaine vs. Sotalol
Kowoor, 2004 3 liE] 1] 60 100.0% 6.10[0.32, 114.76] l

Subtotal (95% CI) 69 60 100.0% 6.10 [0.32, 115.76]

Total events 3 I

Heterogeneaity: Mot applicahble
Testfor overall effect £Z=1.20P=0.23)

0.01 0 10 100
Favours [Intervention 2] Favours [Intervention 1]

Testfor subaroup differences: Chif=1.35, df= 2 (FP= 0411, F= 0%




Figure 3.2

Survival to hospital discharge / 30

Inter 2

1
$udy of Subgroup  Evests  Totsl Events  Totsl  Wesght

days

Risk Ratio
MM, Ramdom, 05% C1

Risk Ratio
ML Rasdon, §5% CI

214 va.l T:

Donan, 2002 9 100 5 wr 1% 1LU7 057, 489
Kudenchuk, 2018 237 a70 233 985 AT 9% 1.03088,1.21]
Sutstotal (5% C1) 1150 1152 100.0% 104 10.09,1.22)
Totad events 246 238
Hederogeneiy Tauwd= 000, Chi*w 0 76, of = 1 (P = 0 36), P= 0%
Testfor averall effect Z= 0.63 (P = 0.09)
212 =, Ld (with poly 80)
Dorlan, 2002 e 180 5 167 1000% 1.67 057, 4.63]
Subtotal (59% C1) 1=0 167 100.0% 1.67 [0.57, 4.80)
Tow evants 9 5

. Not ap
Tnﬂ{unw nﬂntl Zw= 094 (F = 035)
213A val (oo actve 1 ploysord 80)
Hudenchuk, 2010 23t 8r0 233 988 1000% 1.03088,1.2)
Subtotal (5% CI) %70 S85 100.0% 1.03(0.88 1.21]
Tots events 237 23

Heseroguneily: Not applicable
Tesdfor averahl effect 2= 0,40 (P = 0 68

204 Amiodarons va. Miekalant

Aming, 2010 -3 15 4 12 1000%
Subtotal (55% Cl) 15 15 100.0%
Total evonts B 4

Hessogaraiy Not applicaole
Tes1for overall effect Z= 1.21 [P=0.15)

2.1.5 Udocame va. Bretylium

Haynes, 1981 19 74 5 72 736%
Olzon, 1634 s 48 z a3 264%
Subtotal {95% Clj 122 115 100.0%

Totad svents 24 i
HEARIOganeily Taw = 027, Chit= 1 74, of« 1 (P 019) "= 42%
Testfor overall effect 2= 0.02 (P = 0.99)

2.4.8 Ldocaimne i, Nifekalant

Warashy 2005 o 14 0 14
Subsotal {95% C1) 14 14
Total evonts o 1}

Heserogenally Not apolitatle
Teatfor overall effoct Not applicable

2.1.7 Ldocaine vs. Episephring

Wearaver, 1690 i 106 18 93 1000%
Subtotal (B5% CI) 100 23 100.0%
Tota svants 1 18

Hesorogeney: Nol applicable
Thst for oveeadl affact Tw 0 08 (P = D94}

2.1.8 Loocamu va. Sotalol

Kaowoor, 2009 L] 28 2 00 1000%
Subtotal (95% CI) a0 60 100.0%
Tots events s 2

Hetaroganaily Mot applicanle
Test for gveesd] effect 2= 065 (P =0 34)

Test for subaroun difences Chf= 320 d= 0 P = 07N F=0%

0.74§045,1.22
224 [0.4%, 10.5%]
0.99 {8,398, 2.67]

Not estimabie
Mol wwtimatie

217 [0.4¢, 1080
217 [0.44, 10.80)

ﬁ

£

——l—

" e

s 0.2

2
Favowrs interventon 2t Faveurs Intenveation 1)
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Figure 3.3

Return of Spontaneous Circulation (ROSC)

Intervention 1 Intervention 2 Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CIl M-H, Random, 95% CI
2.6.1 Amiodarone vs. Lidocaine
Kudenchuk, 2016 350 g74 396 992 100.0% 0.90[0.80,1.01]
Subtotal {95% CI) 974 992 100.0% 0.90 [0.80, 1.01]
Total events 350 396

Heterogeneity: Mot applicable
Test for awerall effect: Z=1.82 (P = 0.07)

2.6.2 Amiodarone vs. Nifekalant

Arming, 2010 10 15 7 15 100.0% 1.43[0.75, 2.77] :t
Subtotal (95% CI) 15 15 100.0% 1.43 [0.75, 2.73]
Tatal events 10 7

Heterogeneity: Mot applicable
Testfor overall effect: Z=1.08 (P =0.28)

2.6.3 Lidocaine vs. Bretylium

Haynes, 1981 44 74 42 T2 59.3% 1.021[0.78,1.34]
Olson, 1984 27 48 15 43 40.7% 1.61 [1.00, 2.60]
Subtotal (95% CI) 122 115 100.0% 1.23[0.78,1.92]
Total events 7 ar

Heterogeneity: Tau®= 0.07; Chi®= 2.76, df=1 (P =010}, F= 64%
Testfor overall effect: Z=0.90 (P = 0.37)

2.6.4 Lidocaine vs. Nifekalant

lgarashi, 2005 2 14 A 8 100.0% 0.23[0.06,0.92] i
Subtotal (95% CI) 14 8 100.0% 0.23 [0.06, 0.92]
Total events 2 i

Heterogeneity, Mot applicable
Test for overall effect: Z=2.08 (P = 0.04)

2.6.5 Lidocaine vs. Epinehrine

Weaver, 18480 51 106 50 93 100.0% 0.59[0.68,1.18] t
Subtotal {95% CI) 106 93 100.0% 0.89 [0.68, 1.18]
Total events a1 a0

Heterogeneity, Mot applicable
Testfor averall effect: Z=080 (P =043

2.6.6 Lidocaine vs. Sotalol

Kowoor, 2005 5 B 16 6O 100.0% 141 [0.84, 2.37] —t
Subtotal (95% CI) 69 60 100.0% 1.41 [0.84, 2.37]
Total events 26 16

Heterogeneity: Mot applicable
Testfor averall effect: Z=1.31 (P =014

0.05 0.2 5 20
Favours [Intervention 2] Favours [Intervention 1]

Test for subgroup differences: Chi®= 8.87, df= 45 (P =0.08), = 49.9%



Figure 3.4

Recurrence of pVT/VF

Intervention 1 Intervention 2 Risk Ratio

Risk Ratio
M-H, Random, 95% CI

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
2.5.1 Lidocaine vs. Bretylium

Haynes, 1981 28 74 36 72 100.0% 0.76[0.52,1.10)
Subtotal (95% ClI) 74 72 100.0% 0.76 [0.52,1.10]

Total events 28 36
Heterogeneity: Not applicahle
Testfor overall effect: Z=1.47 (P=014)

8 i

e

0.05 0.2 f 5 20
Favours [Intervention 2] Favours [Intervention 1)
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Figure 4.1

Effectiveness of anti-arrhythmic drugs (Observational studies; Intervention vs. Standard Care)

Survival to hospital discharge / 30 days (Observational studies)

Intervention Standard care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Waeight M.H, Random, 95% C1 M-H, R , 95% C1
3.1.1 Amiodarone vs. Standard care
Huang, 2017 616 6459 611 18440 51.0% 288258 3.21) o
Skritvars, 2004 21 75 aa 105 49.0% 067 [044,1.07] —i—
Subtotal (95% C1) 6534 18545 100.0% 1.41 [0.34, 5.89) B —— g
Total events 637 B55

Heteroganety: Tau®s 1 04, Chi*= 42 21 df« 1 (P < 0.00001); "= 98%

Test for overall effect Z= 047 (P = 0.64)

3.1.2 Lidocaine va. Standard care

Harrison, 1981 7 82 1 54
Harlitz, 1997 26 185 8 105
Huang, 2017 a0 1077 611 18440
Subtotal (95% C1) 1324 168599
Total events 123 620

1.0%
73%
91 8%
100.0%

Heterogenety Tau*=000, Chi*=134, =2 (P=051),F=0%

Test for overall effact Z= 877 (P < 0.00001)

3.1.3 Amiodarone plus Lidocaine ve. Standard care

Huang, 2017 197 1487 611 18440
Subtotal (95% CI) 1487 18440
Total events 197 611

Heaterogeneity. Not applicable
Test for overall effect Z= 1791 (P < 0.00001)

3.1.4 Procainamide vs. Standard care

Markel, 2010 a3 176 156 489
Subtotal (95% C) 176 439
Total events 33 156

Heaterogeneily. Not applicable
Test for overall effect Z= 312 (P = 0.002)

3.1.5 Magnesium vs. Standard care

Mifler, 1995 2 24 2 33
Subtotal (95% Ch) 29 a3
Total events 2 2

Helerogenety: Notl applicable
Testfor overall effect Z= 013 (P = 0.89)

3.1.6 Bretyllum vs. Standard care

Stang, 1984 8 35 1 16
Subtotal (95% CI) 35 16
Total events 8 1

Heaterogeneity. Not applicable
Test for overall effect Z= 128 (P =020)

100.0%
100.0%

100 0%
100.0%

100.0%
100.0%

100.0%
100.0%

6.10(0.77, 47.99)
1.84 (087,393
242(204,312)
2.49 [2.03, 3.05)

059042 082
0.59 [0.42,0282]

Tes! for subaroup differences Chi"s 108 22.df« 5 (P <« 0.00001). "= 95 4%

"

Em— S——

"

"

002

A
01 10
Favours lstancam care] Favours Intervention)

50
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Figure 4.2

Long term survival (1 year; Observational studies)

Intervention  Standard care Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

3.3.1 Amiodarone vs. Standard care

Huang, 2017 534 6459 602 18440 100.0% 2.53(2.26, 2.84)
Subtotal (95% ClI) 6459 18440 100.0% 2.53 [2.26, 2.84]
Total events 534 602

Heterogeneity: Not applicable
Test for overall effect: Z=16.11 (P < 0.00001)

3.3.2 Lidocaine vs. Standard care

Huang, 2017 77 1077 602 18440 100.0% 219[1.74, 2.759)
Subtotal (95% Cl) 1077 18440 100.0% 2.19[1.74, 2.75]
Total events 77 602

Heterogeneity: Not applicable
Test for overall effect: Z=6.71 (P < 0.00001)

3.3.3 Amiodarone plus Lidocaine vs. Standard care

Huang, 2017 165 1487 602 18440 100.0% 3.40[2.89, 4.00)
Subtotal (95% Cl) 1487 18440 100.0% 3.40 [2.89, 4.00]
Total events 165 602

Heterogeneity: Not applicable
Test for overall effect: Z=14.63 (P < 0.00001)
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Test for subaroup differences: Chi*=12.01, df= 2 (P=0.002). F=83.4%
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Figure 4.3

Return of Spontaneous Circulation (ROSC; Observational studies)

Intervention  Standard care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events  Total Weight M.H, Random, 95% CI M-H, Random, 95% CI
3.5.1 Amiodarone vs. Standard care
Skritvars, 2004 46 75 70 105 1000% 092(0.73,1.15)
Subtotal (95% CI) 75 105 100.0% 0,92 [0.73,1.15)
Total events 46 70
Heterogeneity Not apphicable
Testfor overall effect Z=0.73 (P = 0.47)
3.5.2 Lidocaine vs. Standard care
Hamson, 1981 13 62 9 54 230% 1.26[058,2.71) ——
Herlitz, 1997 83 185 25 105 408% 1.88([1.28,2.75) —_—
van Walraven, 1998 14 53 184 683 36.2% 0.93(0.58,1.48) —;
Subtotal (95% CI) 300 842 100.0% 1.33[0.82, 2.16)
Total events 110 228

Heterogeneity: Tau*=0.11,Chi*= 543, df=2 (P=0.07), "= 63%
Test for overall effect Z=115 (P =029%)

3.5.4 Procainamide vs. Standard care

Markel, 2010 80 1786 305 489 100.0%
Subtotal (95% CI) 176 489 100,0%
Totai evenls 80 305

Heterogeneity. Not applicable

Test for overall effect: Z= 3.53 (P = 0.0004)

3.5.5 Magnesium vs, Standard care

Miller, 1895 10 29 7 33 1000%
Subtotal (95% CI) 29 33 100.0%
Total events 10 7

Heterogeneity: Not applicable

Testforoverall effect Z=115 (P=025%)

3.5.6 Bretylium vs. Standard care

Stang, 1984 1 35 1 16 345%
yan Walraven, 1398 14 53 194 583 655%
Subtotal (95% CI) 88 699 100.0%
Total events 25 195

Heterogeneity Tau®= 0.99, Chi*= 2.88, df= 1 (P= 0.09), F= 65%
Test for overall effect Z= 061 (P = 0.54)

Test for subaroup differences: Ch*= 968, df=4 (P=005.P=587%

0.73(061,087)
0.7310.61,0.87)

1631071,372)
1.63[0.71,3.72)
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1.66 [0.33, 8.44)
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Figure 4.4

Survival to hospital discharge with good Neurological function/ 30 days (Observational studies)

Risk Ratio

Risk Ratio

Intervention Standard care
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
3.2.1 Magnesium vs. Standard care
Miller, 1995 1 29 1 33 100.0% 1.14 (0.07,17.39)
Subtotal (95% CI) 29 33 100.0% 1.14 [0.07,17.39]
Total events 1 1

Heterogeneity. Not applicable
Test for overall effect: Z= 0.09 (P = 0.93)
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Figure 5.1

Effectiveness of anti-arrhythmic drugs (Observational studies; Head to Head comparison)

Survival to hospital discharge / 30 days (Observational studies)

ntervention 1 ntervention 2 Risk Ratio Risk Ratio
Study or Subgroup Evonts Total Eveals Total _Woeight MM, Random, 95% Ci M-H, Random, 95% C1
A0 Amiodarone ve, Lidocsine
Golver, 2012 L1 5382 195 1298 221% 0.73 (0.56, 0.95] 1
Huang, 2017 616 6459 90 1077 260% 1140921 .41) T
Pollak, 20086 13 an n 55 10w 0 64 [0 39, 1.0%5) —
Rea, 2000 29 EL ] 30 79 1s58% 08010 99,1 29 ———
Tagami, 20186 122 801 137 &0 25.1% c89@71,1.11) -4 N
Subtotal (95% CN) 7952 3311 100.0% 0.87 [0.72, 1.06] <
Total svents haa 489

Heterogenelty Taw*= 003, Chi*= 808, df= 4 (P = 0.06), I*= 56%
Testfor overall efoct Z« 138 (P« 017)

4.1.2 amiodoarone ve, Nifekalant

Harayama, 2014 2 " 4 15 2.8% 068015 3.08|

Tagami, 2016 04 525 97 525 07.2% 0.97 [0 75, 1 25 ‘-
Subtolal (945% CH 536 540 100.0% 0.96 [0.75, 1.24

Total everts 98 o

Hoterogeneity: Tau" = 0.00, Chi*« 0.20, o= 1 (P « 0.65); 1"« 0%

Test f0f overall oot Z= 032 (P = 075)

4.1 Lidocaine vs. Nitekalont

Shiga, 2010 8 28 12 27 A4 B% 0640031, 132 ———t—
Tahara, 2000 14 85 1 94 A54% 0650044, 102 .
Subtotal (95% €1 2 82 100.0% 0.75 [0.46, 1.29] e

Total events 2 26
Hetwrogeneily Tl 000, Ch*= 031, af= 1 (= 0.5, P= 0%
Teostfor overall effect Z= 118 (P = 0.24)

4.1.4 Lidocaing vi. Bretylum

Shell, 15994 13 210 1 41 100.0% 25410 3¢ 1057 .
Subtotal (95% CH 210 41 100.0% 2.54 [0.34, 18.87)
Total wvents 13 1

Heterogensity Not spphicatils
Test for overall efect. Z= 0.9 (P = 0.395)

4.1.5 Ldocaing va. Procamamicdes

Shell, 1995 12 210 4 20 100.0% 0.31 0 11, 0.95] t
Subtotal {(95% €0 210 20 100.0% 0.31 [0.11, 0.86]

Total events 13 4

HMeterogeneity Nat spplicable

Test for overall effoct Z= 226 (P=002)

AT 0 A ooe plus | v A oae

Husng, 2017 197 1487 616 0459 832% 139 (1.20,1.61] el
Roa, 2006 17 41 29 74 168% 1.06 (067, 1.68] = ey
Subtotal (05% € 1520 6533 100.0% 1.33 [1.09, 1.62] E 2
Tovnl mvents na Gas

Heterogenelty: Tau*= 001, Chi*=1 22, of=1 (P=027),I"= 18%

Tout for overall effoct Z« 2.77 (P « 0.008)

AT A one plus Lid wa. Lio

Huang, 2017 107 1487 80 1077 556% 1.59 (125, 2.01] —-—
Rea, 2006 17 41 36 79 A45% 0.91 10.59, 1 41| —:;_
Subitotal (95% Cn 1520 1150 100.0% 1.24 (0.7, 2.14)

Tota) events 214 1260

Holerogenoity: Taul™« 013, Chi'= 4 96 df« | (P« 003), "« 80%
Test Sor overall afluct 2= 0 76 (P = 0 45)
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Figure 5.2

Long term survival (1 year; Observational studies)

Intervention 1 Intervention 2 Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

4.3.1 Amiodarone vs. Lidocaine

Huang, 2017 534 6459 77 1077 100.0% 1.16[0.92, 1.486)
Subtotal (95% CI) 6459 1077 100.0% 1.16 [0.92, 1.46]
Total events 534 77

Heterogeneity: Not applicable
Testfor overall effect: Z=1.24 (P=0.22)

4.3.2 Amiodarone plus Lidocaine vs. Amiodarone

Huang, 2017 165 1487 534 6459 100.0% 1.34[1.14,1.58)]
Subtotal (95% CI) 1487 6459 100.0% 1.34 [1.14,1.58]
Total events 165 534

Heterogeneity: Not applicable

Test for overall effect: Z= 3.49 (P = 0.0005)

4.3.3 Amiodarone plus Lidocaine vs. Lidocaine

Huang, 2017 165 1487 77 1077 100.0% 1.55[1.20, 2.01]
Subtotal (95% CI) 1487 1077 100.0% 1.55[1.20, 2.01]
Total events 165 77

Heterogeneity: Not applicable
Test for overall effect: Z= 3.33 (P = 0.0009)
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Test for subaroup differences: Chi*= 2.80. df= 2 (P = 0.25), F= 28.5%
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Figure 5.3

Return of Spontaneous Circulation (ROSC; Observational studies)

Intervention 1 Intervention 2 Risk Ratio Risk Ratio
Study or Subgroup _ Events _ Total Events Total Weight M-H, Random, 85% Ci M.H, Random, 95% CI
4.4.1 Amiodarone vs. Lidocaine
Amino, 2015 205 380 4 73 329% 0961077, 1.20
Golver, 2012 128 582 420 1299 373% 0.67 [0.56,0.79) ——
Pollak, 2006 24 36 46 55 208% 0.80[062,1.03] =i
Subtotal (95% C1) 998 1427 100.0% 0.79 [0.63, 1.00) e
Totai events 357 516

Heterogeneity. Tau*= 003, Chi*= 724, df= 2 (P= 003), F= 72%
Tes! for overall effect Z= 192 (P=0.05)

4.4.2 Amiodarone vs. Nifekatant

Amine, 2015 205 380 25 a7 6.5% 1.01 [0.76, 1.35} —
Harayama, 2014 4 1" 5 15 05% 1.0910.38, 315}

Tagami, 2016 364 525 97 5256 931% 0.92 [0.85, 0.99] !
Subtotal (95% C1) 916 567 100.0% 0.92 [0.86, 0.99]

Total events 573 427

Heterogeneity. Tau*= 000, Chi*= 057 df= 2{P = 0.75), "= 0%
Test for averall effect Z= 216 (P = 0.03)

4.4.3 Lidocalne vs. Nifekalant

Amino, 2015 41 73 25 47 345% 1,06 0.75, 1.49) -
Shiga, 2010 15 28 23 27 324% 0.63 10.43,0.92) ——
Tahara, 2006 24 65 37 55 330% 0.55 10.38, 0.79} —a—

Subtotal (95% C1) 166 129 100.0% 0.72 [0.48, 1,08] T

Total events 80 85

Heterogenelly Taw®=009,Chi*=754 df=2(P=002),F=73%
Testfor overali effect Z=160(FP=011)

4.4.4 Lidocaine vs. Bretylium

Stiell, 1995 58 210 5 41 402% 2.26 10.97, 5.30) -
van Walraven, 1998 59 214 14 53 588% 104[063,1.72f 3
Subtotal (95% C1) 424 94 100.0% 1.43 (0,66, 3.06)

Total events 17 19

Heterogenaity: Tau®= 019, Chi*= 2.50, df= 1 (P = 0.11), P= 60%
Test for overall effect Z= 091 (P=0.36)

4.4.5 Lidocaing vs. Procainamide

Stiell, 1995 s8 210 10 20 100.0% .55 10.34, 0.90} i
Subtotal (95% CI) 210 20 100.0% 0.55 [0.34, 0.50}

Total events 58 10

Heterogeneity. Not applicable
Testfor overall effect Z= 237 (P=0.02)
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Test for subaroup diferences Che =790, df= 4 (P = 0.09). F= 50.0%
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Figure 5.4

Survival to hospital discharge with good Neurological function/ 30 days (Observational studies)

Intervention 1 Intervention 2 Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

4.2.1 Amiodarone vs. Nifekalant
Harayama, 2014 0 1 2 15 100.0% 0.27 [0.01, 5.06) .

Subtotal (95% CI) 1 15 100.0% 0.27 [0.01, 5.06]

Total events 0 2

Heterogeneity: Not applicable
Test for overall effect: Z= 0.88 (P = 0.38)

4.2.2 Lidocaine vs. Nifekalant

Tahara, 2006 2 65 4 55 100.0% 0.42(0.08, 2.22] .
Subtotal (95% CI) 65 55 100.0% 0.42[0.08, 2.22]
Total events 2 4

Heterogeneity: Not applicable
Test for overall effect: Z=1.02 (P =0.31)
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Test for subaroup differences: Chi*=0.07. df=1 (P=0.79). F=0%
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Figure 5.5

Survival to hospital discharge / 30 days (Pediatric population; Observational studies)

Intervention Standard care Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

3.5.1 Amiodarone vs. Standard care

Valdes, 2014 15 89 103 505 100.0% 0.83[0.50,1.35)
Subtotal (95% Cl) 89 505 100.0% 0.83 [0.50, 1.35)
Total events 15 103

Heterogeneity. Not applicable
Test for overall effect. Z=0.76 (P = 0.45)

3.5.2 Lidocaine vs. Standard care

Valdes, 2014 54 213 103 505 100.0% 1.24[0.93, 1.66)
Subtotal (95% Cl) 213 505 100.0% 1.24 [0.93, 1.66]
Total events 54 103

Heterogeneity: Not applicable
Test for overall effect. Z=1.48(P=0.14)

3.5.3 Amiodarone plus Lidocaine vs. Standard care

Valdes, 2014 22 82 103 505 100.0% 1.32[0.88, 1.96)
Subtotal (95% ClI) 82 505 100.0% 1.32[0.88, 1.96]
Total events 22 103

Heterogeneity: Not applicahle
Test for overall effect Z=1.35(P=0.18)
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Test for subaroup differences: ChiF=2.42, df=2{(P=0.30), F=17.3%
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Figure 5.6

Return of Spontaneous Circulation (ROSC - Pediatric population; Observational studies)

Intervention Standard care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
3.6.1 Amiodarone vs. Standard care
Valdes, 2014 33 83 260 505 100.0% 0.85 [0.66, 1.09] 1—
Subtotal (95% ClI) 89 505 100.0% 0.85[0.66, 1.09]
Total events 39 260

Heterogeneity: Not applicable
Test for overall effect Z=1.26 (P=0.21)

3.6.2 Lidocaine vs. Standard care

valdes, 2014 136 213 260 505 100.0% 1.24[1.09,1.41] t
Subtotal (95% Cl) 213 505 100.0% 1.24[1.09, 1.41]
Total events 136 260

Heterogeneity: Not applicable
Test for overall effect: Z= 3.20 (P = 0.001)

3.6.3 Amiodarone plus Lidocaine vs. Standard care

Valdes, 2014 48 82 260 505 100.0% 1.14[0.93,1.39] —t
Subtotal (95% CI) 82 505 100.0% 1.14[0.93. 1.39]
Total events 48 260

Heterogeneity: Not applicable
Test for overall effect: Z=1.25(P=0.21)
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Figure 5.7

Survival to hospital discharge / 30 days (Pediatric population; Observational studies)

Intervention1  Intervention 2

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% Cl
4.5.1 Lidocaine vs. Amiodarone

Valdes, 2014 5 213 15 89 100.0% 1,50 (0.90, 2.52) -t
Subtotal (95% Cl) 213 89 100.0% 1.50 [0.90, 2.52]

Total events 54 15

Heterogeneity: Not applicahle

Testfor overall effect Z=1.55(P=0.12)

4.5.2 Amiodarone plus Lidocaine vs. Amiodarone

Valdes, 2014 22 82 15 89 100.0% 1,59 (0.89, 2.85) -t
Subtotal (95% Cl) 82 89 100.0% 1.59 [0.89, 2.85]

Total events 22 15

Heterogeneity. Not applicahle

Test for overall effect. Z=1.56 (P=0.12)

4.5.3 Amiodarone plus Lidocaine vs. Lidocaine

Valdes, 2014 22 82 54 213 100.0% 1.06 [0.69, 1.62) t
Subtotal (95% ClI) 82 213 100.0% 1.06 [0.69, 1.62]

Total events 22 54

Heterogeneity. Not applicahle
Testfor overall effect: Z=0.26 (P=0.79)

Test for subaroup differences: Chi*=1.67. df=2{P=0.43). F=0%
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Figure 5.8

Return of Spontaneous Circulation (ROSC - Pediatric population; Observational studies)

Intervention 1  Intervention 2

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.6.1 Lidocaine vs. Amiodarone

Valdes, 2014 136 213 33 89 100.0% 1.46[1.13,1.88) t
Subtotal (95% Cl) 213 89 100.0% 1.46 [1.13,1.88]

Total events 136 39

Heterogeneity: Not applicahle

Test for overall effect: Z= 2.88 (P = 0.004)

4.6.2 Amiodarone plus Lidocaine vs. Amiodarone

Valdes, 2014 48 82 33 89 100.0% 1.34 [0.99, 1.80] t
Subtotal (95% CI) 82 89 100.0% 1.34 [0.99, 1.80]

Total events 48 39

Heterogeneity: Not applicahle

Test for overall effect: Z=1.91 (P = 0.06)

4.6.3 Amiodarone plus Lidocaine vs. Lidocaine

Valdes, 2014 48 82 136 213 100.0% 0.92[0.74,1.13] t
Subtotal (95% CI) 82 213 100.0% 0.92[0.74,1.13])

Total events 48 136

Heterogeneity: Not applicable
Test for overall effect: Z=0.82 (P=0.41)

Test for subaroup differences: Chi*=8.80,df=2{(P=0.01),. F=77.3%
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