
Transthoracic impedance does not affect 
defibrillation, resuscitation or survival in patients 
with out-of-hospital cardiac arrest treated with a 
non-escalating biphasic waveform defibrillator. 
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“With this waveform, efficacy was high. The lack of evident [impedance] 
impact on effectiveness indicates that with this waveform there is no  
need for energy escalation and the accompanying risk of shock-induced 
cardiac dysfunction.”

Objective

To determine the influence of transthoracic body impedance on 

defibrillation, resuscitation and survival in patients with out-of-

hospital cardiac arrest treated with a non-escalating impedance 

compensating 150j biphasic waveform defibrillator.

Methodology

Retrospective analysis was performed on data from two EMS 

systems.  All witnessed arrests from patients who presented with 

a shockable rhythm and were initially treated by BLS personnel 

were included.  Differences in impedance for successful versus 

unsuccessful outcomes were reviewed.  The effect of call-to-shock 

time on overall outcome was also examined.  

Assessed were:

First shock defibrillation success •	

Two-shock defibrillation success•	

Three-shock defibrillation success •	

Return of spontaneous circulation (ROSC) •	

Hospital admission•	

Survival to discharge.  •	

Results

102 patients were included.  Mean impedance was 90 ohms  

+ 23.  Impedances ranged from 27 to 152 ohms and were normally 

distributed.  Mean call-to-shock time was 6.8 minutes + 2.5.  

Initial shocks defibrillated 90% of patients.  Cumulative two-shock 

success was 98%. Three-shock success was 99% (one patient 

required five-shocks for successful conversion).  

By all measures (including defibrillation, ROSC, and survival at 

discharge), impedance had no bearing on shock success. 
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Results (continued)

Unsuccessful shocks were not associated with higher impedances. 

The distribution of impedances did not differ between successful and 

unsuccessful shocks (see figures 1, 2, and 3). The highest and 

lowest impedance patients were successfully defibrillated on the 

first-shock. 

In contrast and consistent with previous findings, call-to-shock time 

and the achievement of ROSC were highly predictive of survival.  

Call-to-shock time did not affect defibrillation effectiveness but was 

highly predictive of resuscitation outcomes. 

Conclusion 

High impedance patients were defibrillated by the biphasic  

waveform used in this study at high rates with a fixed energy of  

150 J and without energy escalation. Rapid defibrillation rather than 

differences in patient impedance accounts for resuscitation success.  

Other factors that influence outcomes are underlying diseases, both 

cardiac and non-cardiac.  

With this waveform, efficacy was high. Impedance had no bearing on 

defibrillation, ROSC, or survival at discharge. The lack of impedance 

impact on effectiveness indicates that with this waveform there is 

no need for energy escalation and the accompanying risk of shock-

induced cardiac dysfunction.

Philips Commentary

Energy is known to be a poor descriptor for shock strength; current 

is a more accurate descriptor.1,2,3,4 The Philips SMART Biphasic 

waveform delivers high peak current from the very first shock, yet 

has low energy to avoid stunning a fragile heart. If a waveform has 

sufficient peak current from the start, escalating to high energy 

levels is not necessary, even for high and low impedance patients.
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