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Antiarrhythmic drugs for cardiac arrest — Adults
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Antiarrhythmic drugs for cardiac arrest PICOST
The PICOST (Population, Intervention, Comparator, Outcome, Study
Designs and Timeframe)
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Population: Adults and children in any setting (inhospital 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).
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Intervention: Administration (intravenous or intraosseous) of an
antiarrhythmic drug during CPR and immediately (within 1 hour) after
ROSC.
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Comparators: Another antiarrhythmic drug or placebo or no drug during
CPR or immediately after ROSC.
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Outcomes: Survival to hospital discharge with good neurological
outcome and survival to hospital discharge were ranked as critical
outcomes. Return of spontaneous circulation (ROSC) was ranked as an
important outcome. For antiarrhythmic drugs after ROSC — re-arrest was
included as an important outcome.
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Study designs: Randomized controlled trials (RCTs) and
non-randomized studies (non-randomized controlled trials, interrupted
time series, controlled before-and-after studies, cohort studies) are
eligible for inclusion.
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Time frame: All years and all languages were included as long as there
was an English abstract; unpublished studies (e.g., conference abstracts,
trial protocols) were excluded. Literature search updated to August 15,
2017.

Comparative data on the use of antiarrhythmic drugs during cardiac
arrest were identified for amiodarone versus placebo, lidocaine versus
placebo, amiodarone versus lidocaine, magnesium versus placebo,
bretylium versus placebo, lidocaine versus bretylium, amiodarone versus
nifekalant, lidocaine versus nifekalant, and lidocaine versus sotalol.
There were no RCTs identified that addressed the use of antiarrhythmic
drugs immediately after ROSC (defined as within 1 hour post ROSC).
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Amiodarone versus placebo
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For the critical outcome of survival to hospital discharge with good
neurological outcome, the combined evidence with very low certainty
(downgraded for serious concerns for risk of bias, indirectness and
imprecision) from 2 RCTSs involving 2,526 out-of-hospital cardiac arrest
(OHCA) patients showed no difference in effect for amiodarone
compared with placebo (16.5% versus 14.6%; P=0.18; RR, 1.13; 95%
Cl, 0.95-1.36, 19 more per 1,000 treated, from 7 fewer to 53 more)
(Kudenchuk 1999 871, Kudenchuk 2016 1711).
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For the critical outcome of survival to hospital discharge with good
neurological outcome, evidence for the Cordarone (amiodarone in
polysorbate 80) preparation of amiodarone with very low certainty
(downgraded for serious concerns for risk of bias, indirectness and
imprecision) from 1RCT involving 504 patients showed no difference in
effect for amiodarone compared with an active polysorbate 80 ‘placebo’
(7.3% versus 6.6%; P=0.75; RR, 1.11; 95% CI, 0.59-2.10, 7 more per
1,000, from 27 fewer to 72 more) (Kudenchuk 1999 871).
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For the critical outcome of survival to hospital discharge with good
neurological outcome, evidence for the Nexterone preparation of
amiodarone with moderate certainty (downgraded for serious concerns
for imprecision) from 1 RCT involving 2,022 patients showed no
difference in effect for amiodarone compared with saline placebo (18.8%
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versus 16.6%; P=0.19; RR, 1.13; 95% CI, 0.94-1.37, 22 more per 1,000,
from 10 fewer to 61 more) (Kudenchuk 2016 1711).
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For the critical outcome of survival to hospital discharge, the
combined evidence with very low certainty (downgraded for serious
concerns for risk of bias, indirectness and imprecision) from 2 RCTs
involving 2,530 patients showed no difference in effect for amiodarone
compared with placebo (22.2% versus 19.5%; P=0.08; RR 1.14; 95% CI
0.98-1.33, 27 more per 1,000, from 4 fewer to 64 more) (Kudenchuk
1999 871, Kudenchuk 2016 1711).
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For the critical outcome of survival to hospital discharge,
evidence for the Cordarone preparation of amiodarone with very
low certainty (downgraded for serious concerns for risk of bias,
indirectness and imprecision) from 1 RCT involving 504 patients
showed no difference in effect for amiodarone compared with an
active polysorbate 80 ‘placebo’ (13.4% versus 13.2%; P=0.94; RR,
1.02; 95% ClI, 0.65- 1.59, 3 more per 1,000, from 46 fewer to 78
more) (Kudenchuk 1999 871).
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For the critical outcome of survival to hospital discharge, evidence
for the Nexterone preparation of amiodarone with moderate certainty
(downgraded for serious concerns for imprecision) from 1 RCT involving
2,026 patients showed no difference in effect for amiodarone compared
with saline placebo (24.4% versus 21.0%; P=0.07; RR, 1.16; 95% ClI,
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0.99-1.37, 34 more per 1,000, from 2 fewer to 78 more) (Kudenchuk
2016 1711).

Z ) (Kudenchuk 2016 : 1711) (W22 O ReEM: « REHE X 1C
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For the important outcome of ROSC, the combined evidence with very
low certainty (downgraded for serious concerns for risk of bias,
indirectness and imprecision) from 2 RCTs involving 2,537 patients
showed no difference in effect for amiodarone compared with placebo
(37.5% versus 34.5%; P=0.11;RR, 1.13; 95% Cl, 0.93-1.37, 45 more per
1,000, from 24 fewer to 128 more) (Kudenchuk 1999 871, Kudenchuk
2016 1711) .
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For the important outcome of ROSC, evidence for the Cordarone
preparation of amiodarone with very low certainty (downgraded for
serious concerns for risk of bias, indirectness and imprecision) from 1
RCT involving 504 patients showed a benefit favoring amiodarone
compared with an active polysorbate 80 ‘placebo’ (43.9% versus 34.5%;
P=0.03; RR, 1.27; 95% ClI, 1.02-1.59, 93 more per 1,000, from 7 more to
204 more) (Kudenchuk 1999 871).
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For the important outcome of ROSC, evidence for the Nexterone
preparation of amiodarone with moderate certainty (downgraded for
serious concerns for imprecision) from 1 RCT involving 2,033 patients
showed no difference in effect for amiodarone compared with saline
placebo (35.9% versus 34.6%; P=0.52; RR, 1.04; 95% Cl, 0.92-1.17, 14
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more per 1,000, from 28 fewer to 59 more) (Kudenchuk 2016 1711).

95%CI T 28 4 i/ ~59 4 H#ahn)  (Kudenchuk 2016: 1711 (HF2&E
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Lidocaine versus placebo

For the critical outcome of survival to hospital discharge with good
neurological outcome, evidence with moderate certainty (downgraded
for serious concerns for imprecision) from 1 RCT involving 2,039
patients showed no difference in effect for lidocaine compared with
placebo (17.5% versus 16.6%; P=0.59; RR 1.05; 95% CI1 0.87-1.28, 8
more per 1,000, from 22 fewer to 46 more) (Kudenchuk 2016 1711).

For the critical outcome of survival to hospital discharge, evidence
with moderate certainty (downgraded for serious concerns for
imprecision) from 1 RCT involving 2,041 patients showed no difference
in effect for lidocaine compared with placebo (23.7% versus 21.0%;
P=0.15; RR 1.13; 95% CI 0.96-1.32, 27more per 1,000, from 8 fewer to
67 more) (Kudenchuk 2016 1711).

For the important outcome of ROSC, evidence with high certainty
from 1 RCT involving 2,051 patients showed a benefit favoring lidocaine

URKbHALY vs TR
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2039 Bl DOBEHMIME IFEFNZIBWNT, U KA v o3RG &
e U CRh RIS EE RO 2> 72 (17.5% vs 16.6%, p=0.59, RR
1.05, [95%CI 0.87-1.28], J724>%H 1000 AOEFIZKLTY R
T3 A RE TR B AR Y 8 B8N, 95%CI T 22 45 ~46
AHEI) (PR OREENE - TRA 2 ARG S I X D RAI B &I &
W7 L—K&Z7>) , (Kudenchuk 2016: 1711).
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compared with placebo (39.9% versus 34.6%; P=0.01; RR 1.16; 95%
Cl 1.03-1.29, 55 more per 1,000, from 10 more to 100 more) (Kudenchuk
2016 1711).

THBMEN R 572 (39.9% vs 34.6%, p=0.01, RR 1. 16, [95%
CI 1.03-1.29], 972 1000 ADOFEEIZH LTI KB A RET
ROSC 73 55 44 #il1. 95%CI T 10 & H4N~100 £ 8900) (e s
M) . (Kudenchuk 2016: 1711).

Amiodarone versus lidocaine

For the critical outcome of survival to hospital discharge with good
neurological outcome, evidence with moderate certainty (downgraded
for serious concerns for imprecision) from 1 RCT involving 1,951
patients showed no difference in effect for amiodarone compared with
lidocaine (18.8% versus 17.5%; P=0.44; RR 1.08; 95% CI 0.89-1.30, 14
more per 1,000, from 19 fewer to 52 more), (Kudenchuk 2016 1711).

For the critical outcome of survival to hospital discharge, the
combined evidence with very low certainty (downgraded for serious
concerns for risk of bias, indirectness and imprecision) from 2 RCTs
involving

2,302 patients showed no difference in effect for amiodarone compared
with lidocaine (21.4% versus 20.7%; P=0.59; RR 1.04; 95% ClI
0.89-1.22, 8 more per 1,000, from 23 fewer to 45 more) (Dorian 2002
884; Kudenchuk 2016 1711).
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BERRT U MA AL LTOMBRFEHERICOWT, 1D RCT TlI.
1951 BIOBEsMIMEIEFNZ BN T, 7 IAX ar OREXY R
A B E L TR EZR D> 72 (18.8% vs 17. 5%, p
=0.44, RR 1. 08, [95%CI 0.89-1.30], T 72> H 1000 ADHEEIC
XL TCT I AH 1 R TR AIER)T RAFAS 14 A4 YN, 95%CI T
19 A ~562 NN (PR OfEFNE - AN ST K DR 72 5%
RMEV 7L —FZ v ) . (Kudenchuk 2016: 1711).
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vs 20. 7%, p=0.59, RR 1.04 [95%CI 0.89-1.22], 47245 1000
ANDBFIT LTT I A X 1 UBECALFREED 8 491, 95%CI

T 23 Lk ~45 4 H)  GEFITIRWFESENE - R4 T 2D Y R
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>) o (Dorian 2002:884, Kudenchuk 2016:1711).
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For the critical outcome of survival to hospital discharge, evidence
for lidocaine with polysorbate 80 with very low certainty (downgraded
for serious concerns for risk of bias, indirectness and imprecision) from
1 RCT involving 347 patients showed no difference in effect for
amiodarone compared with lidocaine with polysorbate 80 (5.0% versus
3.0%; P=0.35; RR, 1.67; 95% CI, 0.57-4.88, 20 more per 1,000, from
13 fewer to 116 more) (Dorian 2002 884).

For the critical outcome of survival to hospital discharge, evidence
for lidocaine with moderate certainty (downgraded for serious concerns
for imprecision) from 1 RCT involving 1,955 patients showed no
difference in effect for amiodarone compared with lidocaine (24.4%
versus 23.7%; P=0.69; RR, 1.03; 95% ClI, 0.88-1.21, 7 more per 1,000,
from 28 fewer to 50 more) (Kudenchuk 2016 1711).

For the important outcome of ROSC, evidence with high certainty
from 1 RCT involving 1,966 patients showed no difference in effect for
amiodarone compared with lidocaine (35.9% versus 39.9%; P=0.07; RR
0.90; 95% C1 0.80-1.01, 40 fewer per 1,000, from 80 fewer to 4 more)

BERRTU ML L LTOEFBRBEIC OV T, 1 F0 RCT T, 347
B OB ME IIEFNC BN T, T 34X a v OEGIIRY Y _—
N80 EZDY Nl A el &l U TEHRITELZRO R T
(5.0% vs 3.0%, p=0.35, RR 1.67 [95%CI 0.57-4.88], ¥/
1000 ADBEFIZXT LTT I A4 F v U RETHEFRBED 20 4800,
95%CI T 13 A lb 26 116 L) GEF IRV - A7
ADY A7 F L FFEHNE & AR S IC R DA R RIT k0 7
L— K& ) , (Dorian 2002: 884).
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B OBEIMEIIERNIZIB N T, T I AL OF XY RhA o #
B LWL TR RICEEZ RO Do 72 (24. 4% vs 23.7%, p=
0.69, RR 1.03 [95%CI 0.88-1.21]1, ¥ 724>% 1000 A D HEE (Zx%F
LT A v B CATFRBEA 7T 45500, 95%CI T 28 £ i~
50 £ HN)  (FRERE DR FEME « NFSHE SIZ X DA RRERIT L 7
L—RK&#7v) . (Kudenchuk 2016: 1711).
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Magnesium versus placebo

For the critical outcome of survival to hospital discharge with good
neurological outcome, evidence with very low certainty (downgraded
for serious concerns for risk of bias and very serious concerns for
imprecision) from 3 RCTs involving 332 patients showed no difference
in effect for magnesium compared with placebo (8.0% versus 3.5%;
P=0.10; RR 2.08; 95% CI 0.87-4.97, 38 more per 1,000, from 5 fewer to
140 more) (Fatovich 1997 237, Thel 1997 1272, Allegra 2000 245).

For the critical outcome of survival to hospital discharge,
evidence with very low certainty (downgraded for serious concerns for
risk of bias and very serious concerns for imprecision) from 4 RCTs
involving 437

patients showed no difference in effect for magnesium compared with
placebo (9.8% versus 9.0%, P=0.81; RR 1.07; 95% CI 0.62-1.86, 6 more
per 1,000, from 34 fewer to 77 more) (Fatovich 1997 237, Thel 1997
1272, Allegra 2000 245, Hassan 2002 57).

TRV A vs TR
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1%, 332 BIDOFBEAMEIHEFICBWT, ~ 7R U AI T TR E
L TR RICEEZRD 2> 72(8.0% vs 3.5%, p=0.10, RR
2.08, [95%CI 0.87-4.97], T 725 1000 ADBF I LT~V
R LRECHRR SRR BATAS 38 & 9N, 95%CI T 5 448 ~14
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(Fatovich 1997: 237, Thel: 1997 1272, Allegra 2000: 245).

BRRT U ML LE LTOEFRBEIZ DUV T, 4 14D RCT TIE, 437
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BN FEZFRD 727135 72(9.8% vs 9. 0%, p=0.81, RR 1. 07 [95%
C10.62-1.86], 97251000 N\OBFIZK LT~ 12U LRET
ATEIRRES 6 441800, 95%CI T 34 £ ~T77 48900 GE# IR
WVHRSENE - TRAN 723 A T AD U A7 D& KON FEFITEA 72 R
FEESICE 2Bk 7L —R&Z Y ) , (Fatovich 1997: 237,
Thel 1997: 1272, Allegra 2000: 245, Hassan 2002: 57).
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For the important outcome of ROSC, evidence with very low certainty
(downgraded for serious concerns for risk of bias and very serious
concerns for imprecision) from 4 RCTs involving 437 patients showed
no difference in effect for magnesium compared with placebo (33.2%
versus 32.7%, P=0.83; RR 0.97; 95% CI 0.77-1.24, 10 fewer per 1,000,
from 75 fewer to 79 more) (Fatovich 1997 237, Thel 1997 1272, Allegra
2000 245, Hassan 2002 57).

BERT U MAALE LTDROSC IZOWT, 41£0 RCT Tld, 437
BIOBEANCME IIEBFNIZ BN T v 7 R T AT T /A LR LT
RN FEE RO 2o 72(33.2% vs 32.7%, p=0.83, RR 0.97
[95%CI 0.77-1.24], F723H 1000 AOBHEIZK LT 7R
LBET ROSC 78 10 £ 184>, 95%CI T 75 & s ~T79 A48 (GEE
AR SENE  RAN2 A T AD Y A7 OIFEEB L O, FEFITHEA
RARERESICL DRI 7 L—R¥ DY) , (Fatovich 1997 :
237, Thel 1997 : 1272, Allegra 2000 : 245, Hassan 2002 : 57).

Bretylium versus placebo

For the critical outcome of survival to hospital discharge, evidence
with very low certainty (downgraded for serious concerns for risk of bias
and very serious concerns for imprecision) from 1 RCT involving 29
patients showed no difference in effect for bretylium compared with
placebo (38.9% versus 9.1%, P=0.15; RR 4.28; 95% CI 0.60-30.26, 298
more per 1,000, from 43 fewer to 535 more) (Nowak 1981 404).

Bretylium vs 75&&

BERRT U MALLE UTOEFBREEICOWT, 10 RCT TIX, 29
Bl DRSS IRFEBNZ BT, bretylium (277 &R & Hil L C%h
RAICEZRBD IR >72(38.9% vs 9.1%, p=0.15, RR 4.28 [95%
CI 0.60~30.26], 3725 1000 ADHEE 2% L T Bretylium #£C
A TEIRRE 7N 298 44491, 95%CI T 43 £ i ~535 £ H#9N) (GEHIZ
RSN - TRAN 72 3 A T AD Y 27 ORRER IO, FEFICIRA 2
PR SICE DRI KD 7L — K& y) . (Nowak 1981: 404).

Lidocaine versus bretylium

For the critical outcome of survival to hospital discharge, evidence
with very low certainty (downgraded for serious concerns for risk of bias
and very serious concerns for imprecision) from 2 RCTs involving 237

U RAA2 vs  bretylium

HBRRT U ML E LTOEFREEIZOWT, 2 440 RCT T, 237
B DOBESMIME IRTEFIZ BT, U R A 203 bretylium & bbig LT
N Z RO o 77 (19. 7% vs 23.5%, p=0.99, RR 0.84
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patients showed no difference in effect for lidocaine compared with
bretylium (19.7% versus 23.5%, P=0.99; RR 0.84; 95% CI 0.51-1.36, 38
fewer per 1,000, from 143 fewer to 66 more) (Haynes 1981 353, Olson
1984 807).

For the important outcome of ROSC, evidence with very low certainty
(downgraded for serious concerns for risk of bias and very serious
concerns for imprecision) from 2 RCTs involving 237 patients showed
no difference in effect for lidocaine compared with bretylium (58.2%
versus 49.6%, P=0.37; RR 1.23; 95% CI 0.78-1.92, 114 more per 1,000,
from 109 fewer to 456 more) (Haynes 1981 353, Olson 1984 807).

[95%CI 0.51-1.36], 37255 1000 ADOEEFIZH L TY KB A >
RECAETFREEN 38 48, 95%CI T 143 £ ~T77 £ 8800 GE
FAARWFESEM: R A 723, 7T AD Y A7 ORGSR L O FERICHE
e RS ICEDBERICE VD 7L —KZ DY) , (Haynes 1981:
353, Olson 1984:807).

HERT T RAALELLTD ROSCITHOWT, 210D RCT TlE., 237
B DOBESIME IRFEFIZ I T, U R A 203 bretylium & bbiiz LT
RN FEZ RO 2o 72 (58.2% vs 49.6%, p=0.37, RR 1.23

[95%CI 0.78-1.92], F 725 1000 ADEEZIZH L TY Kb A >
T ROSC 78 114 £ 8900, 95%CI T 109 4 8/ ~456 £ 8400) (3
FAARWESEM: RG22, T AD Y A7 OREE L O FEFITHE
ARSI LD &EIC kY 7L — K& DY) . (Haynes 1981:
353, Olson 1984: 807).

Amiodarone versus nifekalant

For the critical outcome of survival to hospital discharge with good
neurological outcome, evidence with very low certainty (downgraded
for serious concerns for risk of bias and very serious concerns for
imprecision) from 1 RCT with 30 patients showed no difference in effect
for amiodarone compared with nifekalant (26.7% versus 26.7%; P=1.0;
RR 1.00; 95% CI 0.31-3.28, 0 more per 1,000, from 184 fewer to 608
more) (Amino 2010 391).

TIAFuar vs =7xhTUk

BRRT U ML L L TOMBRFERERFIC OV T IHEORCT T,
30 FIDBEACAZ IFEFNZINT, T IA X B ANI=T =BT b
& HEE U TR R 2RO 203 5 72 (26. T% vs 26.7%, p=1.0,
RR 1.00, [95%CI 0.31-3.28], F72i>% 1000 ADEF IR L TT
A H T U RE TR ROERIF B AFAY 0 4N, 95%CI T 184 4
D~608 A HEIN)  GEFITAREFENE « TRAN A T ADY 27 D
BEB IO IEFICRA 2 ARSI LA RICL Y T L — RF D
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For the critical outcome of survival to hospital discharge, evidence
with very low certainty (downgraded for serious concerns for risk of bias
and very serious concerns for imprecision) from 1 RCT involving 30
patients showed no difference in effect for amiodarone compared with
nifekalant (53.3% versus 26.7%, P=0.16; RR 2.00; 95% CI 0.76-5.24,
267 more per 1,000, from 77 fewer to 536 more) (Amino 2010 391).

For the important outcome of ROSC, evidence with very low certainty
(downgraded for serious concerns for risk of bias and very serious
concerns for imprecision) from 1 RCT involving 30 patients showed no
difference in effect for amiodarone compared with nifekalant (66.7%
versus 46.7%, P=0.28; RR 1.43; 95% CI 0.75-2.73) 201 more per 1,000,
from 117 fewer to 807 more) (Amino 2010 391).

>) . (Amino 2010: 391).

BERRTU ML L LTOEFBRBEICOWT, 10 RCT TIX, 30
BOBEIME IEFIZIB N T, T I A e id=7 =07 bk
B L C RIS =B )y 72(53.3% vs 26.7%, p=0.16, RR

2.00 [95%CI 0.76-5.24], 725 1000 AOBFITXLTT
T A a RECALEIREEAS 267 4 HEN, 95%CI T 77 484 ~536 44
) GEFIARDHESENE  RAN 2N, T AD U AT OIFEE LN
IR e AR S IC L AIEEIC LV 7L — ¥ D) . (Amino
2010: 391).

HERT Y RAALELTD ROSCIZHOWT, 1 £ RCT Tid. 30 44
DOFENIMEIERNZ BN T, 7T I A X e ii=7 = h 7 b &g
LCHBEERESIRN->72(66. 7% vs 46.7%, p=0.28, RR 1.43
[95%CI 0.75-2.73], 3725 1000 ADBFIZXH L TT I4F
> BEC ROSC 2% 201 £ 8901, 95%CI1 T 117 498 ~807 £ 1) (FE
FIARHEENE  JRAI 72, T AD Y 27 D& KO, FHEFICHE
ARSI LD EICL Y 7L — K& 2) o (Amino 2010:
391).

Lidocaine versus nifekalant

UJRBA Y v§s =7 TV b
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For the critical outcome of survival to hospital discharge,
evidence with very low certainty (downgraded for serious
concerns for risk of bias and very serious concerns for
imprecision) from 1 RCT involving 28 patients showed no
difference in effect for lidocaine compared with nifekalant
(survival rate = 0% in both groups) (Igarashi 2005 S155).

For the important outcome of ROSC, evidence with very low
certainty (downgraded for serious concerns for risk of bias and very
serious concerns for imprecision) from 1 RCT involving 22 patients
showed a lower rate of ROSC with lidocaine compared with nifekalant
(14.3% versus 62.5%, P=0.04; RR 0.23; 95% CI 0.06-0.92, 481 fewer
per 1,000, from 587 fewer to 50 fewer) (lgarashi 2005 S155).

Lidocaine versus sotalol

For the critical outcome of survival to hospital discharge with good
neurological outcome, evidence with low certainty (downgraded for
very serious concerns for imprecision) from 1 RCT with 129 patients
showed no difference in effect for lidocaine compared with sotalol
(4.35% versus 0.0%; P=0.23; RR 6.10; 95% CI1 0.32~115.76, 43 more

HRK2T T ML LE L TOEFERBEIZOWT, 28 ADEEEETeL
SORCTTIE. U RIA L NE=T = H T MTHRTIHRICEER

bigmodz,  (HifEE HAEFER=0%) (lgarashi 2005: S155) (FE& I
IRNFESEME - TRAIZ2 A 7 AD Y 27 OWg&F L, FEFITIRA 2

FREHESICEABE&ICEID 7 L—FRETY),

HERTY MBI LTHD ROSCIZHONWT, 2 N\OBEEZETe 1>
DO RCT TlL, =7 = H 7 MIHARTY R4 2T ROSC HE MK
735 7-(14.3% vs. 62.5%, P=0.04; RR 0.23 [95% CI 0.06-0.92], 724>
% 1000 ADBF TR LTY A A > #ETROSC 2% 481 480,
95%CI C 587 4 8"V ~50 4 J6i)) (Igarashi 2005: S155) FE & 1K Vife
FWE AN 72 RA T AD Y A7 ORI IO, FEF ITIRA 22 RRs e
SIZEDBRIEV 7L —FKE DY)

U KA > vs Sotalol

HRRT U MU A THLIMHBEFRERFICOWVNT, 129 NOEFLH
Te1ODRCTTlE, U FAA idsotaloll Tl _zh BT E RO 7 hro
720 (4.35% vs. 0.0%; P=0.23; RR 6.10 [95% CI 0.32~115.76], ¢
72 H1000 N DBFITKE L TU R A 2 BECTHRRERIHRIF B A3
43 NHETN, 95%CIT234 I ~120 A1) (Kovoor 2005: 518), 1
UVEZSEME: RRESIC X DA R LD 7L —RE T V),
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per 1,000, from 23 fewer to 120 more) (Kovoor 2005 518).

For the critical outcome of survival to hospital discharge, evidence
with low certainty (downgraded for very serious concerns for
imprecision) from 1 RCT involving 119 patients showed no difference in
effect for lidocaine compared with sotalol (8.5% versus 3.3%, P=0.34;
RR 2.17; 95% CI 0.44~10.80, 39 more per 1,000, from 19 fewer to 327
more) (Kovoor 2005 518).

For the important outcome of ROSC, evidence with low certainty
(downgraded for very serious concerns for imprecision) from 1 RCT
involving 129 patients showed no difference in effect for lidocaine
compared with sotalol (37.7% versus 26.7%, P=0.19; RR 1.41; 95% CI
0.84~2.37, 109 more per 1,000, from 43 fewer to 365 more) (Kovoor
2005 518).

HRKRT U MILALE LTOEFRBIZOWT,

119 ADEEZET 1 DO RCT TiX Y KA 213 sotalol (2 kb~
IZEZ RO 720> 72 (8. 5%%F 3. 3%.P=0.34; RR2. 17 [95%CI 0. 44
~10.80], T72H 1000 ADOEEZIZH L TY RI A S FETHAIFR
BeAs 39 240N, 95%CI T 19 4498 ~327 4 HN)  (Kovoor 2005:
518) (RSN : REEESICK ARA BRI I L — K&
)

HERT Y MAATHB ROSCIZHONT, 129 N\OEFEZET 1O
® RCT TliE. U R A »idsotalol [T~ BN RACHEA RO R - T2
(37.7% vs. 26.7%, P=0.19; RR 1.41 [95% CI1 0.84~2.37], 97245
1000 ADBEFIZX LTY R A 8T ROSC 23 109 445511, 95%Cl
T 43 443870 ~365 44 H#910) (Kovoor 2005: 518).

Treatment Recommendations

We suggest the use of amiodarone or lidocaine in adults with shock
refractory ventricular fibrillation/pulseless ventricular tachycardia

R LRR

BAD Y a v 7 EHE LB S/ R L 25 (VREREVT)IC
HLTIET IFFe 20 LY R4 U OEREZRRT S, (B
3, BoRVWZET U R)
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(VF/pVT) (weak recommendation, low quality evidence).

We suggest against the routine use of magnesium in adults with
shock refractory VF/pVT (weak recommendation, very low quality
evidence).

For the use of bretylium, nifekalant or sotalol in adults with shock
refractory VF/pVT the confidence in effect estimates is currently too
low to support an ALS Task Force recommendation.

For the use of prophylactic antiarrhythmic drugs immediately after
ROSC in adults with VF/pVT cardiac arrest the confidence in effect
estimates is currently too low to support an ALS Task Force
recommendation.

Values and Preferences

= This topic was prioritized by the ALS Task Force based on a large RCT
comparing amiodarone, lidocaine and placebo (‘ROC ALPS”)
(Kudenchuk 2016 1711) that was published after the previous CoSTR in
2015 (Callaway 2015 s84, Soar 2015 e71).

«In considering the importance of this topic we noted that in a large

RADY g v 7 BHEVFIERMEVT CY a3 v 7 22T 3R A,
2 TRV LD —F AERIILRNE & 2RBT 5D, (R,
HFICEDENZET R)

RAD Y a v 7 BHHEVFEIREVTIZRS B bretylium, =7 =
F v M E7iXsotalolDfFEHIX. ALS Task ForceDHEIRZ 21T 51T
X, ZhEICHT B B OSSR TR,

RAD 7 v 7 HEHiMEVFHEIREVTOROSCE# b b O FBHI#H
FEENREE 515, ALS Task ForceDHEIR % 215 511X, BhRITxH 5
Al DIZEHEABUR TIHEW Y,

BEIZE >TOMEL ILCOR D RAE

- 2O ¥ 71X, BilElOCoCTR 2015 (Callaway 2015 s84, Soar 2015
eT)DRICEERINTT IXr, U RIA Vv BIONT 78R EZL
9 D KBUERTC(MEAE% e adBR) (‘ROC ALPS’, Kudenchuk 2016:
1711)12 355 < ALS Task ForcelZ & » TS,

c IO MY OEEAZBE L, Fox 3B IE(OHCA) D
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RCT (n=23,711) of continuous or interrupted chest compressions during
cardiopulmonary resuscitation (CPR) for out-of- hospital cardiac arrest
(OHCA) (Nichol 2015 2203), 22.5% of patients had an initial rhythm of
VF/pVT and about 6.7% of all patients received an antiarrhythmic drug
(amiodarone 4.7%, lidocaine 2.0%) during CPR. A large observational
study (n=108,079) on airway management using data from the
American Heart Association Get With The Guidelines Registry of
in-hospital cardiac arrest (IHCA) reported that about 18% of all patients
had an initial rhythm of VF/pVT, and 25% of all patients received an
antiarrhythmic drug (amiodarone 17%, lidocaine 8%) during CPR
(Andersen 2017
494).

* Given the availability of comparative data from large RCTs, we did
not include non-RCTs in establishing our conlIdence in the estimated
effect size of these drugs.

In making these recommendations, the ALS Task Force considered the
following:

Amiodarone or lidocaine

-We considered the predefined and reported subgroup analysis of the
ROC ALPS study (Kudenchuk 2016 1711) that showed an improvement
in the critical outcome of survival to hospital discharge with amiodarone

Jiti# A (CPR)IZ 33w Catlifoe L 72 Bl i a8 & N LRERIZ 0 Hhilr 9%
- 38 2 bei U 7o KEFERCT (E/E 2 g 38R ) (n=23,711) (Nichol
2015: 2203)I27EH L7z, = OBl #IHFRHED22.5% 2 VF/pVT
Th O, F6T%NCPRAIZHFIANEARIE DI G- %2521 T\ (7 I A4
ZuAT%, U RAA 2 2.0%), —7F7, KEODEH=DOTA T A
> LA kU (American Heart Association Get With The Guidelines
Registry) DB LME IEBI(IHCA) 2> & DT — H & VT2, KOBEfERIC
B9~ 2 KBS 7E(n=108,079) CTlX. 18%DJEHI S HIHFAAVF
ERMEVT CTH Y | 25%DIEFI BHREENRIEDO K G(T7 I A F v
17%., VU KA A > 8%)% 32} T\ /= (Andersen 2017: 494)

+ DR OB IR RCT (S E % b 3R) 72 & D5 — & LElle 43 ]
BThHoT 2 b, Hx I NHOENOHEOKE S &Y
59 2T, FRCTEEIMES HBEI) & & F Ao 7,

NS OHEELZLIT 9 I1THT- D . ALS Task ForcelZLA F &2 & & L7~
TIZxFEua Y RhAfv
cHx it BEHEOLDMEIEFICBWTT I AZ a2 LY R

AN, T TR EE UAFRBEE WO ERART 7 M ATH
FTARDIZ LW | FHRIESR IS S 7-ROC ALPSHFZE D37
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or lidocaine compared with placebo in those patients who had a
bystander witnessed cardiac arrest. In addition, survival rate was also
higher among amiodarone recipients than placebo recipients with
EMS-witnessed arrest — this was associated with earlier drug use: the
time from cardiac arrest to the first dose of trial drug was 11.7+5.8 min
for EMS-witnessed arrest versus a time from 911-call to the first study
drug of 19.3+7.1 for non-EMS-witnessed cardiac arrest.

*We did not identify any RCTs for in-hospital cardiac arrest (IHCA).
The EMS-witnessed subgroup analysis data from a large OHCA RCT
does suggest the use of antiarrhythmic drugs in the hospital setting could
be useful as drugs tend to be given much earlier after IHCA. We
acknowledge the lack of RCT data for IHCA in our knowledge gaps.

* In making a weak recommendation, we considered the reported
increase in the important but short-term outcome of ROSC of both
amiodarone (Kudenchuk 1999 871) or lidocaine (Kudenchuk 2016 1711)
with no evidence of improved or worse longer-term outcomes ranked as
critical: survival or good neurological survival to hospital

discharge.

-We considered that in the ROC ALPS study there was no difference
between amiodarone and lidocaine in ROSC, survival or good

fi# BT (Kudenchuk 2016: 1711)# & L 7=, & 51T, MEKE(EMS)D
NETDHEZEOH D MMEILFITIE, 77 8RB LT I 44
BB D EFRNED ST, OFRERIE, BFIORTERIC R Y
B OHEEH L BE L QW MEKRBEONET 2 HEEDOH S
DME BT O NME [0 & T A D E P Fe - F T ORER] A311.745.853 T
BB OIKE L, BABRKBOME LAV HEE 0 b 5 08 L6 T,
ROBEFE D D W) O I B H- £ COREIZ19.317.15 Th - 7=,

- Foxld, BERNOMEIE(HCA)IZRE T 2 RCTZ L 7e o7z, Ly
L. KEBULZRBESMOME IR O MEVEZ el ik <, (BUREENRSE A R4
SN EBESND) BEKENNET 2 HBEEOH 5 ER
DY T OFERNDHERIT 5 & | BTN TOHAEIRIEDOEH A
HATHDEHRMESND, LT, BN LRI D BB IREE R
HIZBTHRCTOT — 2 1 ES | SEROFRBELTERHELTLS,

CHRWHELRIC BT o TiE, LLFISR T RAERAIICEE L - Fx
L7 2 A% 1 (Kudenchuk 1999: 871)3 KTV K1 > (Kudenchuk
2016: 1711)73, ROSCEL W9 HERT U M LA TIEH 573, EHIR
BREELEVWOIBEEEE L, & DICEMAETERD D VIR AR
e WIERRT T F I LIZHONWTIL, D D WITEICHOWT
DFFLAR 72N & HEF LT,

« 41X, ROC ALPSHFZEAIROSC, 17 D W\ TR AYERIF 2
BILTC,. 73A¥mrr Y RIA v OMICEZEZRD RN 0D
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neurological survival to hospital discharge.

*We considered the differences between the two amiodarone versus
‘placebo’ RCTs (Kudenchuk 1999 871, Kudenchuk 2016 1711), and
also the two amiodarone versus lidocaine RCTs (Dorian 2002 884,
Kudenchuk 2016 1711). We discussed the benefits of pooling or keeping
the studies separate in the systematic review and

meta-analyses.

* The benefits of increasing precision of an estimate of effect were
weighed against the detrimental effects of combining distinctly different
studies. We have provided both pooled estimates based on combining
studies and also just those from the individual studies.

*The earlier RCTs (Kudenchuk 1999 871, Dorian 2002 884) used
polysorbate 80 as placebo in the amiodarone v placebo study
(Kudenchuk 1999 871), and mixed polysorbate 80 with lidocaine
(Dorian 2002 884) in the amiodarone v lidocaine study. The effects of
polysorbate 80 on the outcome of these studies is uncertain.

EREZE LT,

Hx LT IAF e LT TR EE L722-2DRCT (Kudenchuk
1999 871, Kudenchuk 2016 1711), £ L C7 IA¥r LU NI A >~
% b L7=2-5®RCT (Dorian 2002 884, Kudenchuk 2016 1711) D F
EEE LT, Bxld, ZNHDOM5EE ., RFEHIL E 22— X Z T
EITTCERT A Z L ORI R ARG LT,

MR T OREL®mD D LW O FRDS, B MNITERZR DR
AT OAERKELY bEA SN, Fxld A LD
il e & A 2 DWFFEDRE RTINS 2 8RGF L TRl 2 45 2 1T > 72,

s T IAFa LT TR E R LT ORCT (Kudenchuk 1999
871, Dorian 2002 884) Ti%., ¥ #i(polysorbate 80)% 77 & HRIZHW T
BY., 7TIHFar bV R4 > OHE(Dorian 2002 884) TiL, V

N4 A > & it (polysorbate 80) DIRA & VT 5, IR
(polysorbate 80) H {AD, fEFIZxrd 2 AT L TR,

Magnesium

-We did not identify any new RCTs published since the 2015 CoSTR.
*In making a suggestion against the routine use of magnesium for

S o7/ SATN

« Fk & X 2015 4 CoSTR LR D L~ 7 %> 7 KR4 5 RCT %
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refractory VF/pVT cardiac arrest, we recognize that there are specific
circumstances where magnesium could be useful during refractory
VF/pVT (e.g. hypomagnesemia, torsade de pointes).

Bretylium, nifekalant, sotalol

In making no recommendation, we considered guidance from the
GRADE handbook: [Section 6.1.4 No recommendation, accessed 12
April 2018]: http://gdt.guidelinedevelopmen...
(http://gdt.quidelinedevelopment.org/app/handbook/handbook.html#h.zh

3vgx3nht7m)

We did not identify any RCTs that compared nifekalant with a placebo.

We identified only one very small RCT with 30 patients that compared
amiodarone with nifekalant (Amino 2010 391) and another very small
RCT with 28 patients that compared lidocaine with nifekalant (Igarashi
2005 S155).

We recognize bretylium is not available in most settings for clinical use

BT 5 Z Eixkinhotz,

<3 7P D VE/BERME VT IZ K D OME ISR LT~ 7 Ry
TLEDON—F AERIZT LW L ERET DHITHZY | - bids
= v 7 PO VE/BEIRVE VT OHIZIE~ 7 R > 7 D72 Rk
RRML (R~ 732y AfGE, MY —RRRT U R 2E) B3d
L EEERL TV,

Bretylium, =7 =< |, sotalol

HELRZATDRNZ LIZHTZD | Fex L GRADE N> KT 7128 D 77
A ABEZEB LT [#H6.1.4% No recommendation, accessed 12
April 2018]: http://gdt. guidelinedevelopmen. . .

(http://gdt. guidelinedevelopment. org/app/handbook/handbook.

html#h. zh3vgx3nht7m)

BxNF=T =2 DT e T TRREHE LIERCT 2 RO 2 L
HR 72 o 7,

WxIZTIAF R =T =T Ml LT 30 JEFID 1 >D
DEAFI O RCT & (Amino 2010 391), U RAA v &=T =W T b &
b L7z 28 JEBID S 5 12D D RCT (Igarashi 2005 S155)
TR LT,

ez 13, bretylium (ZRHFEDERRIS THAI T 2REIC2 < BFE
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and is not part of current guidelines.

Sotalol is not part of current guidelines. The role of beta-blocker drugs
during and after cardiac arrest remains a knowledge gap.

Prophylactic antiarrhythmic drugs immediately
after ROSC

We did not identify any RCTs for the use of prophylactic antiarrhythmic
drugs in patients immediately (within 1 hour) after ROSC following a
VF/pVT cardiac arrest and have identified this as a knowledge gap.

Knowledge Gaps

Current knowledge gaps include but are not limited to:

~What is the role of antiarrhythmic drugs for in-hospital cardiac arrest?

DIA BT A ANTEZD DRI 720 EFERE L TV D,

Sotalol IZBAED T A KT A NZE D DIRPMN 72\, IMELIH & ZD
BIZBIT D BHEHEEDRENIKIARE L TEHROMETH 5,

ROSC B D F BHIFLAZE AR AFE FH

Fe 2 1% VE/HE RO S AERC K B OB IR OdREEN B ROSC [E1% (1 K
MILAN) OIEFNZ BT 5. PRI B ARBEREESE 12 BId % RCT %
B2 ENTES, SBOBETHLZ 2R LT,

Atk DIRE

HAROABZBOBBEIZIZTRENEENDI N, ZINHIZRE LD DT
SR ETAIAN

* BEPNME IR ISR 2 PIANEARKE O BENI 72> 2
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~What is the optimal bundle of care for shock refractory VF/pVT
(defibrillation attempts versus drugs versus mechanical
CPR/extracorporeal CPR/percutaneous coronary intervention(PClI))?

*Does the etiology of cardiac arrest (e.g. coronary artery disease,
cardiomyopathy, inherited heart rhythm disorder, congenital heart
disease,

drug ~ induced arrhythmia, long ~ QT syndromes and

pulmonary embolism) have an impact on the effectiveness of

antiarrhythmic drugs during CPR?

*Do patients and families value short term outcomes (e.g. ROSC,
intensive care unit admission) after cardiac arrest for those patients who
subsequently die prior to hospital discharge?

*What is the cost effectiveness of antiarrhythmic drug treatment during
CPR?

*What is the effect of antiarrhythmic drugs during CPR on long term
outcomes and health related quality of life?

~Does adrenaline (epinephrine) alter effectiveness of antiarrhythmic
drugs? We have no data on the effectiveness of antiarrhythmic drugs
used prior to or without adrenaline.

<a y ZERPIMED VE/ENRYE VT 25T 2 B 72 a9 N v RV
THAHI0 (BB ORI vs Hi vs B CPR/IRIMEER &2
7= CPR (ECPR) /PCI) %

_

S DMFIEDJFERKE B EERRER, DR E, BatERE
IR, e KPR, YA AR, QT IERAEBRE, i AR I&42
JiE) (DR T OTINEBIRE ORI B L 525 THH I 0 ?

B EFEEIZ, MFIEE R ZOBIBGEANIIET T S RBLUTIB L
T, BT U b A (FlZIE ROSC, FEHRIEREA~D ALBL) (21l
ETDTHAIN?

< DB ERAE TR OFUANENRETER DB XN RITE S THAH D 1 ?

DR T ORISR O ETEOH IR T IRHOT T
~ T I EARERIRRRIC KT T 2 20RITE S TH A H 9 ?

b
iy

o

* 7 NUT U IR EIRE DR EZLEZ D THAS I 27 FLT
U A AT E 7236 L2V RIS I 1 2 JUAREEAREE O 20 2R (2 B
TLT—ZITR0,
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*What is the optimal timing of antiarrhythmic drugs during CPR (how
early, after how may debrillation attempts?

*Is multiple antiarrhythmic drug use (e.g. amiodarone followed by
lidocaine) more effective than single drug use?

~What is the impact of bystander CPR on the effectiveness of
antiarrhythmic drugs?

* Are there differences in the effectiveness of different amiodarone
preparations during CPR?

~What are the effects of polysorbate 80 during CPR for VF/pVT cardiac
arrest?

*Is there a difference in effectiveness between intravenous (IV) and
intraosseous (10) antiarrhythmic drug use during VF/pVT cardiac arrest?
*How effective is nifekalant compared with placebo or alternative
antiarrhythmic drugs in adult VF/pVT cardiac arrest?

*Does CPR quality impact antiarrhythmic drug effectiveness during
CPR?

-Does magnesium have a role in cardiac arrest (e.g. neuroprotection)
other than its effects on heart rhythm?

< Dl RRAE T OFUREEIRFEAE T O Ze 2 A X7 (EDLK Bk
<, fEIHD Y 2 v Z7@ERIZ) 1ZEITHAIMN?
cEBOTAEIREZ NS Z 2ix Bz, 734X e %ol
RAA V) | BIMERE D LR THA >0 2

s A AL B —DORREIL, FURNEARIEORIC ED LS 7eie
Br 525 THAIN?

s DERAEF OT I A X v ORFIOENT,
A2

HRIZENH D THh

« VE/EARME VT D05 1 WL ififk 42 L polysorbate 80 =D % ™D

EEDE I NRBDHDHTHA DN

« VE/HERM: VT OO 1E T, #IRNE S &5
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~What is the role of prophylactic antiarrhythmic drugs or beta blockers
immediately after ROSC?

Attachments

Should LIDOCAINE vs no lidocaine be used for adults with shock
refractory VF/pVT
(assets/images/photos/Should-LIDOCAINE-vs-no-lidocaine-be-used-for
-adults-with-shock-refractory-VFpVT.pdf)

Should AMIODARONE vs LIDOCAINE be used for adults with shock
refractory VF/pVT
(assets/images/photos/Should-AMIODARONE-vs-LIDOCAINE-be-use
d-for-adults-with-shock-refractory-VFpVT.pdf)

Should AMIODARONE vs. no amiodarone be used for adults with
shock refractory VF/pVT
(assets/images/photos/Should-AMIODARONE-vs.-no-amiodarone-be-u
sed-for-adults-with-shock-refractory-VFpVT.pdf)

Should MAGNESIUM vs No Magnesium be used for adults with shock
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refractory VF/pVT
(assets/images/photos/Should-MAGNESIUM-vs-No-Magnesium-be-use
d-for-adults-with-shock-refractory-VFpVT.pdf)
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79, A%, JRCELTRCA L ELIZ=T = h T2 FOBIEIED A X ffMT & T ET 5,

Comments from JRC:

Dear friends:We are writing for your request of delivering JRC comments on CoSTR draft: antiarrhythmic drugs for cardiac arrest-adult. Please, kindly
find our comments attached below:

Comment:The latest CoSTR draft has dealt with only RCTs including two Japanese studies of small number of OHCAs with shock-resistant VF. We
are now raising recent systematic review (SR) including Japanese papers of non-RCTs describing the effects of nifekalant for OHCAs with refractory
VF (ref #3-7 as shown below). Total numbers of patients in such papers were 1532 in ref. #3-5; 317 in ref. #6.7. You should have already known that in
the recent SR, there were no differences in ROSC, survival to admission, survival to discharge or neurological outcome in OHCA survivors between
amiodarone and nifekalant; but in the comparisons between lidocaine and nifekalant, nifekalant demonstrated a significantly improved survival to
admission (p=0.003), whereas no benefits in ROSC, survival to discharge or neurological outcomes. (Hiroshi Nonogi, MD, PhD, FAHA, FIJCC, FICA,;
Toshikazu Funazaki MD, PhD; Mayuki Aibiki, MD, PhD)
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Response from ILCOR: Many thanks for the feedback from the JRC. In the presence of large RCTS of amiodarone and lidocaine (Kudenchuk 2016,
Kudenchuk 1999, Dorian 2002) , a decision was made to exclude non RCTs at the start of the GRADE review. We are aware of the recent systematic
review (Chowdhury 2018) - this review gave a point estimate based on combining both RCTs and non RCTs and we feel this is not appropriate. The
available data for Nifekalant is very limited and any treatment recommendation would be speculative. The ILCOR treatment recommendation should
not prevent the JRC from using Nifekalant based on its local values and preferences.

Sincerely,

Dr Jasmeet Soar, ALS TF Chair.
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