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Research Questions 

1. What is the comparative clinical effectiveness of biphasic truncated exponential 

waveform versus biphasic rectilinear waveform monitor/defibrillators for patients at risk 

of arrythmia or cardiac arrest in emergency medical service settings? 

2. What is the cost-effectiveness of biphasic truncated exponential waveform versus 

biphasic rectilinear waveform monitor/defibrillators for patients at risk of arrythmia or 

cardiac arrest in emergency medical service settings? 

3. What are the evidence-based guidelines regarding biphasic waveform 

monitor/defibrillator for patients at risk of arrythmia or cardiac arrest in emergency 

medical service settings? 

Key Findings 

Two relevant systematic reviews were identified regarding the comparative clinical 

effectiveness of biphasic truncated exponential waveform versus biphasic rectilinear 

waveform monitor/defibrillators for patients at risk of arrythmia or cardiac arrest in 

emergency medical service settings. Three evidence-based guidelines were identified 

regarding the biphasic monitor/defibrillators for patients at risk of arrythmia or cardiac arrest 

in emergency medical service settings. No relevant health technology assessments 

randomized controlled studies, non-randomized studies, or economic evaluations were 

identified. 

Methods 

A limited literature search was conducted by an information specialist on key resources 

including Medline, the Cochrane Library, the University of York Centre for Reviews and 

Dissemination (CRD) databases, the websites of Canadian and major international health 

technology agencies, as well as a focused internet search. The search strategy was 

comprised of both controlled vocabulary, such as the National Library of Medicine’s MeSH 

(Medical Subject Headings), and keywords. The main search concepts were biphasic 

waveforms and defibrillation. No filters were applied to limit the retrieval by study type. 

Where possible, retrieval was limited to the human population. The search was also limited 

to English language documents published between January 1, 2010 and June 29, 2020. 

Internet links were provided, where available.  

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Patients of all ages at risk of arrythmia or cardiac arrest in emergency medical service settings 

Intervention Q1-2: Biphasic truncated exponential waveform monitor/defibrillators 

Q3: Biphasic waveform monitor/defibrillators (e.g., biphasic truncated exponential waveform, biphasic 
rectilinear waveform and biphasic pulsed waveform) 

Comparator Q1-2: Biphasic rectilinear waveform monitor/defibrillators 

Q3: Not applicable 
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Outcomes Q1: Clinical effectiveness (e.g., patient safety; risk; side effects; morbidity; mortality) 

Q2: Cost-effectiveness (e.g., quality-adjusted life years) 

Q3: Recommendations regarding the use of biphasic waveform monitor/defibrillators 

Study Designs Health technology assessments, systematic reviews, randomized controlled trials, non-randomized 
studies, economic evaluations, evidence-based guidelines 

 

Results 

Two relevant systematic reviews1-2 and four evidence-based guidelines3-6 were identified 

regarding the biphasic monitor/defibrillators for patients at risk of arrythmia or cardiac arrest 

in emergency medical service settings. No relevant health technology assessments 

randomized controlled studies, non-randomized studies, or economic evaluations were 

identified. 

References of potential interest that did not meet the inclusion criteria are provided in the 

appendix. 

Overall Summary of Findings 

Two of the included systematic reviews1,2 compared the clinical effectiveness of biphasic 

truncated exponential waveform to biphasic rectilinear waveform monitor/defibrillators for 

patients at risk of arrythmia or cardiac arrest in emergency medical service settings. 

Authors of one1 of the systematic reviews found that the biphasic defibrillators from 

PhysioControl ADAPTIV (biphasic truncated exponential waveform), Philips 

SMART(biphasic truncated exponential waveform) and ZOLL Rectilinear (biphasic 

rectilinear waveform) have similar efficacy, probability, energy and number of shocks 

required to achieve successful atrial fibrillation cardioversion.1 Authors of another 

systematic review2 reported that there were no statistically significant differences between 

the truncated and rectilinear protocols in restoration of the sinus rhythm. 

A summary of the recommendations of the included evidence-based guidelines3-6 from the 

American Heart Association,3 the Malaysia Ministry of Health,4 the Canadian 

Cardiovascular Society,5 and the International Liaison Committee on Resuscitation6 are 

included in Table 2. Overall, biphasic waveforms monitor/defibrillators are recommended.3-6 

No relevant literature was found regarding the cost-effectiveness of biphasic truncated 

exponential waveform versus biphasic rectilinear waveform monitor/defibrillators for 

patients at risk of arrythmia or cardiac arrest in emergency medical service settings. 

Table 2: Summary of Relevant Recommendations in Included Guidelines 

Recommendations and Supporting Evidence 

American Heart Association, 20153 

Part 7: Adult Advanced Cardiovascular Life Support 
“8. Management of Cardiac Arrest with Ventricular Fibrillation/Pulseless Ventricular Tachyardia (ie, “shockable” rhythms)… 
8.1.1 Defibrillation Strategies for VF/pVT: Waveform Energy and First-Shock Success… Defibrillators (using Biphasic 
Truncated Exponential, Rectilinear biphasic, or monophasic waveforms) are recommended to treat atrial and ventricular 
arrhythmias. (Class I, LOE B-NR) (2015 Part 7) 
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Based on their greater success in arrhythmia termination, defibrillators using biphasic waveforms (Biphasic Truncated 
Exponential or Rectilinear biphasic) are preferred to monophasic defibrillators for treatment of both atrial and ventricular 
arrhythmias. (Class IIa, LOE B-R) (2015 Part 7) 
 
In the absence of conclusive evidence that 1 biphasic waveform is superior to another in termination of VF, it is reasonable to 
use the manufacturer’s recommended energy dose for the first shock. If this is not known, defibrillation at the maximal dose 
may be considered. (Class IIb, LOE C-LD) (2015 Part 7)” 
 
“18. Tachyarrhythmias… 
18.3.1 Synchronized Cardioversion and Unsynchronized Shocks… 
Monomorphic VT (regular form and rate) with a pulse responds well to monophasic or biphasic waveform cardioversion 
(synchronized) shocks at initial energies of 100 J. If there is no response to the first shock, it may be reasonable to increase 
the dose in a stepwise fashion. This recommendation represents expert opinion. (Class IIb, LOE C) (2010 Part 8)” 
 
Part 11: Pediatric Basic Life Support and Cardiopulmonary Resuscitation Quality 
6.10 Defibrillation 
“It is reasonable to use an initial dose of 2 to 4 J/kg of monophasic or biphasic energy for defibrillation. (Class IIa, LOE C-LD), 
but for ease of teaching, an initial dose of 2 J/kg may be considered. (Class IIb, LOE C-EO) (2015 Part 12)” 
 
Part 12: Pediatric Advanced Life Support 
6.10 Defibrillation 
“It is reasonable to use an initial dose of 2 to 4 J/kg of monophasic or biphasic energy for defibrillation (Class IIa, LOE C-LD) 
(2015 Part 12), but for ease of teaching, an initial dose of 2 J/kg may be considered. (Class IIb, LOE C-EO) (2015 Part 12)” 

Malaysia Ministry of Health. 20114 

“The recommended initial energy for synchronized cardioversion (see figure 6) is: … 100J or greater with biphasic waveform... 
10-50J biphasic waveform for AFL” (p. 23) Recommendation strength NR 
 
“5.1.3.3 Cardioversion in patients with implanted pacemakers and defibrillators… Biphasic shocks are preferred because they 
require less energy for AF termination.” (p. 24) Recommendation strength NR 
 

Canadian Cardiovascular Society, 20105 

“We recommend that electrical cardioversion may be conducted in the ED with 150-200 joules biphasic waveform as the initial 
energy setting (Strong Recommendation, Low-Quality Evidence)” (p. 42) 

International Liaison Committee on Resuscitation, 20106 

“For both defibrillation and AF cardioversion, when using biphasic defibrillators, self-adhesive defibrillation pads are safe and 
effective and are an acceptable alternative to standard defibrillation paddles.” (p. e72) Recommendation strength NR 
 
“There is insufficient evidence to recommend any specific biphasic waveform.” (p. e73) Recommendation strength NR 

AFL = atrial flutter; ED = emergency department; J/kg = joule/kilogram; LD = limited data; LOE = level of evidence; NR = not reported; pVT = pulseless ventricular 

tachycardia; VF = ventricular fibrillation; VT =. ventricular tachycardia. 

References Summarized 

Health Technology Assessments  

No literature identified. 
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https://eccguidelines.heart.org/circulation/cpr-ecc-guidelines/part-12-pediatric-advanced-life-support/
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