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Back ground

A continuing Decline in the presence of SCA 
(sudden cardiac death ) presenting as VF, but a 
significant rise in the prevalence of PEA.
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Introduction

Goteborg, Sweden, 1981~1997, VF (39% 
→32%), PEA(6% →26%).
Helsinki, Finland,1994~1999, VF(↓48%)
The success rates of resuscitation from SCA a 
function of of the presenting arrhythmia: 
VF/VT (40%), PEA(≦6%).

First-responder analysis and lifetime clinical 
history for factors associated with PEA.
We hypothesized that both the type as well as 
number of associated diseases conditions 
(“diseases burden”) may also influence 
presenting arrhythmia.
A large, ongoing, community-based study of 
SCA.

Methods

The Oregon Sudden Unexpected Death Study 
(Oregon-SUDS) is an ongoing prospective 
study of out-of-hospital SCA in in Portland, 
Ore, metropolitan region.
Feb 1, 2002~ Jan 31, 2007; ≧18 years
Excluded: noncardiac cause of SCA, trauma, 
terminal illness, drug overdoses.
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Patient’s demographics, arrest circumstances, 
and lifetime clinical history was compared 
between VF/VT, PEA and asystole. 

Definition

SCA: sudden unexpected pulseless condition of likely 
cardiac causes; alive within 24 hrs if unwitnessed. 
Presenting arrhythmia: initial recorded rhythm by 
ECG rhythm strips.(64%)
VF: pulseless condition with characteristic features 
on the cardiac recording .

PEA:  a pulseless condition with the appearance of 
an organized electric rhythm on cardiac monitoring.
Asystole: the absence of electric activity on cardiac 
monitoring. 
Response time: from dispatch of emergency medical 
personnel to their arrival on the scene in contact with 
the patient. (Utstein criteria >4 mins or ≦4 mins)

Return of spontaneous circulation: return of a palpable 
pulse in conjunction with a SBP≧60 mmHg. 
Established CAD: MI, coronary revascularization, 
≧50% stenosis of CAG.
Hyperlipidemia, DM, CRI: clinical history or drugs.
Pulmonary diseases: history of asthma, COPD, inhaled 
bronchodilator or home oxygen.

HTN, CHF, CVA, PAD, syncope, seizure, sleep 
apnea by clinical  history.
Disease burden: a simple sum of all preexisting 
clinical conditions above. 
The prevalence of conduction system disease from 
resting 12-lead EKG(14 months)

No conduction abnormality, low grade, high grade.

Statistical Analysis

ANOVA + Tukey-Kramer post hosc test for 
continuous variables; Pearson χ2 test for categorical 
variables. 
Wilcoxon rank sum test for disease burden.
Clinical characterisitics adjusted for age by 
CochranMantel-Haenszel test. 
Significant variables from univariate analysis were 
entered in a full multiple logistic regression model.
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To adjust for arrest circumstances, witnessed status, 
arrest location and response time were retained in the 
final model regardless of their significance level. 

Because the age difference between patients 
presenting with PEA and VF/VT, a logistic regression 
model restricted to patient aged < 75 yrs was also run 
to evaluated the consistency of multi-variable results.

Results
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No significant difference in mean response time based on presenting 
arrhythmia: P=0.74, mean ranges from 6.4 to 7.0 minutes. 

Comparison of preexisting clinical conditions
Prevalence of cardiac conduction system 
disease on the resting ECG 
between three group:
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Comparison of Cardiac History in Syncope 
Patients

Older in PEA than VF/VT and asystole. 
No significant difference were identified in 
gender distribution or clinical history of 
cardiomyopathy, Af, aortic stenosis and 
CHF. (P≧0.10)

Causes of syncope

11814Unknown 
causes

1 long QT
3 implanted 
defibillator

1 Torsades
1 vasovagal

others

046No hx of cardiac 
disease

101AV block

130VT

101Paryoxysmal
supraventricular
tachycardia

102Permanent 
pacemaker

Asystole(15)VF/VT(19)PEA(26)

Multivariate Analysis of PEA versus 
VF/VT

Similar results was 
found in a model 
restricted to cases 
aged < 75 yrs,  and 
restricted to 
witnessed cases.

Multivariable Analyses of PEA Versus 
Asystole

Conclusion

CAD and hyperlipidemia were more likely to 
be associated with VF/VT. 
Age, black, female gender and pulmonary 
disease, a history of syncope was a significant 
correlate to PEA. 

Discussion
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Discussion

1. What’s the causes of the phenomenon of 
↑PEA with↓VF/VT? 

Unlikely to be a function of response time for 
resuscitation. 

Sweden: shortening of the response time 
correlated with decreased VF prevalence and 
increased PEA prevalence.  
The present study observed no significant 
difference in response time between VF/VT, 
PEA and Asystole.

Age & Woman
Longer response times in woman may explain 
their increased likelihood of presenting with 
PEA.
The present study showed No gender–related 
difference in response time.

Black

The history of syncope was a significant correlate of 
future PEA. 

The Framingham Heart Study: the strongest 
predictor of overall mortality in patients with 
syncope was heart disease. 
The present study showed patients with PEA may 
have had a propensity for syncope. 
No differences in the prevalence of conduction 
system disease on the 12-lead EKG.

CAD and male gender are considered risk factors for 
occurrence of VF. 

Morality due to CAD has been halved. 
Recently observed decline in CAD could lead to a 
decline in incidence of VF?

Milwaukee. Wis; the decreased VF/VT 
incidence was found not to be related to any 
patient or EMS dependent factors. 
The present study showed association between 
VF/VT with CAD and hyperlipidemia.

We had hypothesized that occurrence of PEA may be 
a function of these patients having a higher 
prevalence of comorbidities or extracardiac
conditions. 

No significant differences in disease burden 
between the 3 forms of presenting arrhythmias. 

Previous clinical reports have focused largely on the 
SCA event, attributing manifestation of PEA to a 
variety of factors:

Hypoxia, hypovolemia, electrolyte imbalance, 
tamponade, pneumothorax, thromboembolism. 
Preexisting clinical conditions from the lifetime 
clinical history + first responder data.
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Thank you for your attentions!


