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Supplementary tables and figures
Nehme Z, Pocock H, Norii T, Olasveengen T, Bray J, on behalf of the International Liaison Committee on Resuscitation (ILCOR) Basic Life Support Task Force. Anticipatory charging of the defibrillator: a systematic review Consensus on Science with Treatment Recommendations [Internet] Brussels, Belgium: International Liaison Committee on Resuscitation (ILCOR) Basic Life Support Task Force, 2025 November 16.  Available from: http://ilcor.org

Table 1: Characteristics of simulation studies included in the CoSTR.
	Author

	Publication year
	Country
	Study design
	Participants
	Intervention
	Control
	Outcomes considered

	Barash
	2011
	United States
	RCT with crossover
	20 BLS providers and 10 ALS paramedics 
	Anticipatory charging using an AED with filtering technology
	Standard method.1 Manual defibrillator operation for ALS participants and AED mode for the BLS participants. 
	CPR quality (rate, depth, interuptions, pre- and post-shock pause)

	Coggins
	2018
	Australia
	Prospective, non-crossover
	112 ALS providers including nurses, consultants and registrars
	Adherence to the COACHED algorithm (emphasises anticipatory charging) during manual defibrillation and mechanical CPR 
	‘Entirely incorrect or absent’ adherence to the COACHED algorithm
	Peri-shock pause

	Hansen
	2013
	Denmark
	RCT with crossover
	22 junior physicians
	Anticipatory charging using a manual defibrillator
	Standard method1 or ERC 2010 method2
	Hands-off chest time

	Kemper
	2019
	Germany
	RCT without crossover
	243 third year medical students
	Anticipatory charging using a manual defibrillator
	ERC 2010 method2
	Peri-shock, pre-shock, post-shock, total pause, defibrillation safety score

	Hansen
	2016
	Denmark
	RCT with crossover
	29 physicians
	Anticipatory charging using a manual defibrillator
	ERC 2010 method2
	Hands-off chest time, chest compression rate

	Patridge
	2015
	United States
	RCT with crossover
	32 EMT-basic providers
	Anticipatory charging using an AED with filtering technology
	Standard method1
	Pre-shock, post-shock pause, compression rate, depth, release velocity


1 Standard method: Pause in CPR for rhythm analysis and charging.
2 ERC/AHA 2010 method: Pause in CPR for rhythm analysis followed by resumption of chest compressions during charging.


Table 2: Characteristics of clinical studies included in the CoSTR.
	Author
	Publication year
	Country
	Study design
	Participants
	Intervention
	Control
	Outcomes considered

	Edelson
	2010
	United States
	Observational, retrospective
	225 in-hospital cardiac arrests
	Anticipatory charging using a manual defibrillator.
	Standard method1 and AHA 2015 method2 
	CPR quality (rate, depth, interuptions, pre- and post-shock pause), inappropriate shocks, shocks to rescuers 

	Nehme
	2021
	Australia
	Observational, before-after
	10600 adult OHCA
	Bundled intervention: 1) resuscitation checklist and designated team leader; 2) resuscitation choreography; 3) defibrillations provided in manual mode with pre-emptive charging of the monitor; 4) pulse checks only for potentially perfusing rhythms; 5) realtime CPR feedback, and 6) post-event team debriefing.
	Standard method1 using semi-automatic defibrillation 
	Survival to hospital discharge, event survival prehospital ROSC, CPR quality (rate, depth, CCF, pre- and post-shock pause, release velocity)

	Iversen
	2021
	Denmark
	Observational, before-after
	178 adult OHCA, where at least 1 shock was provided
	Anticipatory charging using a using a manual defibrillator
	Standard method1 and ERC 2010 method2
	30-day survival, prehospital ROSC, CPR quality (rate, hands-off fraction, number of pauses per min, pre-and post- shock pause)

	Alqudah
	2022
	Australia
	Observational, before-after
	1981 adult EMS witnessed OHCA
	Bundled intervention: 1) resuscitation checklist and designated team leader; 2) resuscitation choreography; 3) defibrillations provided in manual mode with pre-emptive charging of the monitor; 4) pulse checks only for potentially perfusing rhythms; 5) realtime CPR feedback, and 6) post-event debriefing.
	Standard method1 using semi-automatic defibrillation
	Survival to hospital discharge, event survival, prehospital ROSC

	Hopkins
	2017
	United States
	Observational, before-after
	737 OHCA
	Bundled intervention: 1) realtime CPR feedback; 2) post-incident review; 3) CPR filtering technology; 4) precharging of the defibrillator; 5) on scene resuscitation encouraged; 6) ITD used; 7) passive oxygenation by rebreather; 8) atropine removed as a treatment option, 9) IO access preferred first line; 10) team-focused training.
	Standard defibrillation1
	Neuro intact survival to discharge (CPC 1/2), survival to hospital admission, prehospital ROSC


1 Standard method: Pause in CPR for rhythm analysis and charging.
2 ERC/AHA 2010 method: Pause in CPR for rhythm analysis followed by resumption of chest compressions during charging.



Table 3: Impact of anticipatory charging on CPR quality among clinical studies
	Author
	Edelson 2010
	Nehme 2021
	Iverson 2021

	Pre-shock pause
	Anticipatory (3.8 sec) vs ERC2010 method (2.5 sec) 
Combined anticipatory and ERC2010 method (2.6 sec) vs standard method (13.3 sec)*
	Resuscitation bundle (5 sec) vs standard method using semi-automatic defibrillation (13 sec)*
	Anticipatory (4 sec) vs ERC2010 method (1.7 sec)*
Anticipatory (4 sec) vs standard method (16.5 sec)*

	Post-shock pause
	Anticipatory (2.2 sec) vs ERC2010 method (1.7 sec) 
Combined anticipatory and ERC2010 method (1.9 sec) vs standard method (2.3 sec)*
	Not reported
	Anticipatory (3.1 sec) vs ERC2010 method (3.1 sec)
Anticipatory (3.1 sec) vs standard method (3.4 sec)*

	Peri-shock pause
	Not reported
	Not reported
	Anticipatory (7.3 sec) vs ERC2010 method (5.0 sec)*
Anticipatory (7.3 sec) vs standard method (21.5 sec)*

	Compression rate
	Anticipatory (108/min) vs ERC2010 method (109/min) 
Combined anticipatory and ERC2010 method (109/min) vs standard method (106/min)*
	Resuscitation bundle (118/min) vs standard method using semi-automatic defibrillation (118/min)
	Not reported

	Compression depth
	Anticipatory (46.5 mm) vs ERC2010 method (47.6 mm) 
Combined anticipatory and ERC2010 method (47.3 mm) vs standard method (47.1 mm)
	Resuscitation bundle (6 cm) vs standard method using semi-automatic defibrillation (5 cm)*
	Not reported

	CPR fraction
	Not reported
	Resuscitation bundle (92%) vs standard method using semi-automatic defibrillation (84%)*
	Not reported


Standard method: Pause in CPR for rhythm analysis and charging.
ERC/AHA 2010 method: Pause in CPR for rhythm analysis followed by resumption of chest compressions during charging.
* Study reported p-value <0.05



Table 4: Impact of anticipatory charging on CPR quality among simulation studies
	Author
	Barash 2011
	Coggins 2018
	Hansen 2013
	Kemper 2019
	Hansen 2016
	Partridge 2015

	Pre-shock pause
	ALS providers
Analysis and Charging during CPR [AC-CPR] (3.0 sec) vs standard method (10.2 sec)*
BLS providers
AC-CPR (1.7 sec) vs standard method (11.3 sec)*
	Not reported
	Not reported
	Anticipatory (6.9 sec) vs ERC2010 method (1.6 sec)*
	Not reported
	Shockable rhythms only
Analysis during Compressions with Fast
Reconfirmation (ADC-FR) technology (7.35 sec) vs standard method (12.0 sec)*

	Post-shock pause
	ALS providers
AC-CPR (4.4 sec) vs standard method (6.8 sec)
BLS providers 
AC-CPR (5.8 sec) vs standard method (4.9 sec)
	Not reported
	Not reported
	Anticipatory (2.6 sec) vs ERC2010 method (1.7 sec)*
	Not reported
	Shockable rhythms only
ADC-FR technology (2.08 sec) vs standard method (1.77 sec)

	Peri-shock pause
	Not reported
	Correct or near correct use of COACHED (6.0 sec) vs Absent or entirely incorrect use of COACHED (8.0 sec)*
	Not reported
	Anticipatory (9.5 sec) vs ERC2010 method (3.3 sec)*
	Not reported
	Shockable rhythms
ADC-FR technology (9.1 sec) vs standard method (13.5 sec)*
Non-shockable rhythms
ADC-FR technology (7.4 sec) vs standard method (12.1 sec)*

	Total pauses
	[Total pauses over 16 min interval]
ALS providers 
AC-CPR (43.2 sec) vs standard method (104.2 sec)*
BLS providers 
AC-CPR (42.6 sec) vs standard method (108.5 sec)*
	Not reported
	[Total pauses over 2 min interval]
Anticipatory (6.7 sec) vs standard method (13.0 sec)* 
Anticipatory (3.9 sec) vs. ERC2010 method (5.6 sec)*
	[Total pauses over 2 min interval]
Anticipatory (9.5 sec) vs ERC2010 method (10.9 sec)*
	Not reported
	[Total pauses over 16 min interval] 
ADC-FR technology (65 sec) vs standard method (102 sec)*

	Compression rate
	ALS providers 
AC-CPR (126/min) vs standard method (132/min)*
BLS providers 
AC-CPR (123/min) vs standard method (120/min)
	Not reported
	Not reported
	Not reported
	Anticipatory (95.0/min) vs ERC2010 method (84.1/min)
	ADC-FR technology (127/min) vs standard method (129/min)

	Compression depth
	ALS providers 
AC-CPR (1.48 in) vs standard method (1.45 in)
BLS providers 
AC-CPR (1.57 in) vs standard method (1.57)
	Not reported
	Not reported
	Not reported
	Not reported
	ADC-FR technology (2.22 in) vs standard method (2.19 in)

	Recoil velocity
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	ADC-FR technology (14.20 in/s) vs standard method (14.11 in/s)

	Hands-off fraction
	Not reported
	Not reported
	Not reported
	Not reported
	Anticipatory (22.1%) vs ERC2010 method (26.6%)*
	Not reported


Standard method: Pause in CPR for rhythm analysis and charging.
ERC/AHA 2010 method: Pause in CPR for rhythm analysis followed by resumption of chest compressions during charging.
* Study reported p-value <0.05
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Figure 1: Methods used to charge the defibrillator, adapted from Iversen et al (2021).1 A) Pre-shock pause; B) Post-shock pause; C) Peri-shock pause; D) Hands-off time during defibrillation procedure.
[image: A diagram of a diagram of a charger

AI-generated content may be incorrect.]






1.	Iversen BN, Meilandt C, Væggemose U, et al. Pre-charging the defibrillator before rhythm analysis reduces hands-off time in patients with out-of-hospital cardiac arrest with shockable rhythm. Resuscitation. 2021;169:23-30.
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