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Introduction

> 800,000 Europeans and North 
Americans have an out-of-hospital cardiac 
arrest every year, overall survival ≒ 5%.

Inefficient CPR
compromised haemodynamics

Introduction

Augmentation of negative intrathoracic pressure 
during the decompression phase

increase cardiac and cerebral perfusion
decrease intracranial pressure

Clinical studies have also shown substantial 
improvement in 24-h survival with this approach.
Cmbination of active compression decompression 
CPR(ACD-CPR) and an impedance-threshold 
device(ITD).

Introduction

We aimed to establish whether ACD-CPR 
plus a ITD would result in improved 
survival to hospital discharge with 
favourable neurological function, 
compared with standard CPR.

Method

Adults ( ≥18 years of age) with out-of-hospital 
cardiac arrest were eligible for the study
Exclusion criteria

< 18 y/o
traumatic injuries
clinical death
in-hospital cardiac arrest
recent sternotomy
Unsuccesful intubation( tracheotomy, tracheostomy) 
non-cardiac causes (pulmonary embolism, hemorrhage 
causes  stroke, metabolic abnormalities, drug overdose, and 
electrocution )

Results



Randomization and Masking

independent biostatistician (RGH): to 
assign patients to receive standard CPR 
or study intervention in a one to one ratio

Procedures:

Standard CPR(30:2), defibrillation, 
advanced life support
Intervention protocol: 80 compr./min with 
ACD force gauge puls ITD used to help 
achieve recommended compr. Depth. 

Impedance threshold device

ACD (active compression decompression) Standard vs intervention CPR



Baseline Patient Characteristics Baseline Patient Characteristics

Endpoints

Primary:
survival to hospital discharge with 
favorable neurological function, (MRS≦3)
Secondary safety endpoint:
assessed the rate of major adverse events 
until hospital discharge
(death, cerebral bleeding, pul. edema, bl. 
requiring trasf.,. chest fr., int. thoracic & 
abd. inj….)

Additional secondary effectiveness endpoints

90 and 365 days after out-of-hospital cardiac 
arrest
Attention, short and long-term memory, 
judgment, spatial ability
Functional disability (disability rating index, 
depression, emotional stability with Bech
depression inventory)

Primary and Secondary Endpoints

*



Statistical Analysis

Historically, survival to discharge 
(standard CPR): 6%
Survival to discharge with good 
neurological outcome (MRS)=?
For 6% in standard and 10.2 in 
intervention, sample size of 700 p’ts per 
group is needed. 
(0.049 significance with 80% statistical 
power)

Statistical Analysis

Fisher’s exact test for analysis of primary 
endpoint
p<0.05 = significant
All analyses with StatXact version 8 and 
SPSS version 18.0

For primary endpoint

For the primary endpoint, treatment with study 
intervention led to a 53% relative increase in 
survival to hospital discharge with a modified 
Rankin scale score of 3 or less compared with 
standard CPR  (odds ratio 1.58, 95% CI 1.07–
2.36, p=0.019; table 2).
Survival (to discharge) do not differ b/t ventricular 
fibrillation & pulseless ventricular tachycardia in 
both control and intervention (first recorded rhythm)

Results

Functional assessment :
Disabilities rating scale scores did not 
differ b/t groups. 投影片 17

Overall major adverse event rates did not 
differ. Major Adverse Events

Consistent survival differences b/t groups 
were noted throughout study, independent
of age, site, sex and date of treatment投影片 29

Major Adverse Events

*

Results

Therapeutic benefit of CPR (both grps) 
highly dependent on time to start of CPR.
No survivors with favorable neurological 
function in either groups when CPR 
started >10mins after emergency call.



*

Age of p’t surviving to discharge with 
MRS≦3 Results*

Discussion

ACD-CPR + ITD significantly increases 
survival to hospital discharge with 
favourable neurological function.
Overall survival increased by nearly 50% 
by 1 year in the intervention group.

Consistency of benefit was independent of 
sex, age, date of enrolment, and study site.
Neurological function was much the same
between groups at 90 days and 365 days 
after the out-ofhospital cardiac arrest.



Overall major adverse event rates:  no 
differences.
Occurrence of pulmonary edema was 
increased by 50% in the device group, 
which was coexistent with the increase in 
survival with favourable neurological 
function.
return of spontaneous circulation and 
hospital admission rates: no differences.

We suggest greater blood flow
improved cerebral perfusion in the 
intervention group resulted in reduced 
cerebral ischemia.
Improved perfusion outside the hospital in 
the intervention group could result in more 
stable candidates for cardiac 
catheterisation than were found in the 
standard CPR group

Limitations

Emergency medical service rescuers were 
not blinded.
we could not establish the relative 
contribution of ACD-CPR alone, the ITD 
alone.

Conclusion

Thus, compared with standard CPR, ACD-
CPR with ITD results in significantly 
increased survival to hospital 
discharge with favourable neurological 
function, which was observed to 1 year 
after out-of-hospital cardiac arrest.

Thanks for attention


