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Abstract

Introduction: Cardiopulmonary resuscitation (CPR) guidelines were revised in 2005 based
on new evidence and expert consensus. However, the benefits of the new guidelines remain un-
determined and their influence has not been published in Asia. This study aimed to evaluate the
impact of implementing the new resuscitation guidelines and identify factors that influence the
discharge survival of out-of-hospital cardiac arrest (OHCA) patients in an Asian metropolitan
city. Materials and Methods: This was an observational cohort study of all OHCA patients
seen by the emergency medical service during the period before (Nov 2003 to Oct 2005) and
after (May 2006 to Oct 2008) implementing the new resuscitation guidelines. Detailed clinical
information was recorded using the Ustein style template. Statistical analysis was done using X2
test or t-test for univariate analysis and the logistic regression model for multivariate analysis.
Results: There were 463 patients before and 430 patients after the new guidelines who received
resuscitation. The rate of recovery of spontaneous circulation (ROSC), survival-to-intensive care
unit (ICU) admission, and survival-to-hospital discharge all showed no benefits regarding the
new resuscitation guidelines (ROSC: 42% vs 39%, P = 0.32; Survival-to-ICU admission: 33%
vs 30%, P =0.27; survival-to-hospital discharge: 10% vs 7%, P = 0.09). The rate of ventricular
fibrillation/pulseless ventricular tachycardia (VF/pulseless VT), rate of witnessed arrest, and
rate of bystander CPR were much lower than in Western studies. After multivariate logistic
regression, factors related to discharge survival were witnessed arrest and initial rhythm with
VF/pulseless VT. The new resuscitation guidelines did not significantly influence the discharge
survival. Conclusions: We did not observe any improvement in survival after implementing the
new guidelines. Independent factors of survival-to-hospital discharge are witnessed arrest and
initial rhythm with VF/pulseless VT. Because the rates of VF/pulseless VT and bystander CPRin
Asia are low, popularising CPR training programmes and increasing the rate of bystander CPR
may be more important for improving OHCA survival rates than frequent guideline changes.
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Introduction

Out-of-hospital cardiac arrest (OHCA) is a substantial
public health burden that has poor prognosis.’® Patients
who receive “good” and “high-quality” cardio-pulmonary
resuscitation (CPR) have better outcomes.*> However,
survival rate remains dismal despite periodic resuscitation
guideline updates every 5 to 8 years.5” The latest
international resuscitation guidelines published in 2005

are based on recent clinical studies and the consensus of
experts.®® Major changes to the new resuscitation guidelines
are: (i) increase in the number of chest compressions per
minute and reduce pausing, (i) one shock only for ventricular
fibrillation/pulseless tachycardia (VF/pulseless VT), (iii) no
interruptions of chest compression during cardiac arrest out
of hospital, and (iv) 5 cycles of CPR before defibrillation
forunwitnessed VF/pulseless VT. These changesare mainly

* Emergency Department, Shin-Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan

2 Institute of Emergency and Critical Care Medicine, National Yang-Ming University, Taipei, Taiwan
¢ Emergency Department, Keelung Hospital, Department of Health, Executive Yuan, Keelung, Taiwan
4 Department of Emergency Medicine, Taipei Veterans General Hospital, Taipei, Taiwan

® School of Medicine, Fu Jen Catholic University, Taipei, Taiwan

Address for correspondence: Dr Tzong Luen Wang, Emergency Department, Shin-Kong Wu Ho-Su Memorial Hospital, No.95 Wen Chang Road, Shih Lin

District, Taipei City 111, Taiwan (R.O.C.).
Email: wormwynn@gmail.com

July 2010, Vol. 39 No. 7



570  Are New Resuscitation Guidelines Better?>—Shih Wen Hung et al

aimed at reducing no-flow time and improving outcomes.

However, the benefits of new resuscitation guidelines
remain controversial. Rea et al*® and Becker et al'* report
that one shock only defibrillation followed by 2 minutes
of CPR improves VF outcome. Steinmetz et al*2 note that
the implementation of new guidelines is associated with
improved 30-day survival after OHCA. However in Norway,
Olasveengen et al*®* have not found any survival benefit.
In addition, all of these studies have not been performed
in Asia, where there are different healthcare systems and
different patient characteristics that can affect the outcome.
For example, VF/VT accounts for 25% to 70% of initial
rhythms of OHCA in Western countries but the prevalence
is much lower in Asia. Studies of OHCA report 11%to 13%
of all arrests presenting VF/VT in Taipei, 22.5% in Hong
Kong, 7.5% to 20% in Singapore, and 16.8% in Japan.14#

Thisstudy aimed to evaluate the impact of implementation
of the new resuscitation guidelines and identify factors that
influence discharge survival of OHCA patients in an Asian
metropolitan city.

Material and Methods
Study Population and Study Design

This before-and-after observational study was conducted
inthe emergency department (ED) of Shin-Kong Wu Ho-Su
Memorial Hospital, a university teaching hospital with 921
beds in northern Taipei City in Taiwan. The ED had an adult
intensive care unit bed capacity of 60 with approximately
75,000 ED visits annually. Taipei City had a population of
2.6 million in an area of 272 km?2. The emergency medical
services (EMS) are all fire-based, with 3 levels of care
providers (EMT-I, EMT-Il and EMT-P), and activated by
a universal access number (119).

The 40-hour national training programme of EMT-I
aimed to ensure vital sign measurement, basic life support
(BLS) skills, and AED (automated external defibrillator)
operation. EMT-1I should receive 280 hours of training,
including EMT-1 material and prescribing oral glucose water
and intravenous saline. Entrants to EMT-P (paramedics)
course were selected from the best members of EMT-I1 and
they completed the 1280-hour curriculum. EMT-Ps were
capable and authorised to perform tracheal intubation, and
intravenous injections of medications for cardiac arrest.
EMT-I and EMT-11 were also called BLS-D (basic life
support and defibrillation) team, while EMT-P was called
ALS (advanced life support) team.

All EMTs received renewed courses for the new
resuscitation guidelines and passed the certification
examinations. All providers were requested to use the
newest revised guidelines by 1 May 2006. They also had
tore-certify by attending approved refresher courses within
a prescribed period. Medical directors and physicians

on medical consulting committees were responsible
for pre-hospital quality assurance and medical
oversight by reviewing resuscitation records or by direct
observation.

Taipei city had phased in ALS service from 2003, and until
2006, the first ALS team was established in the serving area
of our hospital. All incoming calls for EMS were processed
by a central dispatch centre, staffed by dispatchers with
40-hours of training. The dispatcher would activate the
ALS and BLS-D teams simultaneously for OHCA patients.
Because the EMT-Ps were limited (only 3% of all EMTSs),
most OHCA patients only received the BLS-D treatment.
Land ambulances were the main form of transportation for
patients in Taipei city.

All OHCA patients treated by EMS were included in
periods before (Period I: 1 Nov 2003 to 31 Oct 2005) and
after (Period Il: 1 May 1 2006 to 31 Oct 2008) the new
guidelines. There was a 6-month learning and practicing
period between the 2 periods. The BLS-D team treated all
patients before they arrived at the hospital. During period
Il, the ALS team started to serve in the region and some
OHCA patients were treated by both BLS-D and ALS
teams. Exclusion criteria were age <18 years, resuscitation
not performed (signed “do not attempt resuscitation” or
obvious signs of death), and cardiac arrest secondary to
trauma. Patientswho were treated by an ALS team were also
excluded to decrease confounding factors. The institutional
review board approved the study protocol.

Data Collection and Definitions

A resuscitation form was created in 2000 and nurses
became familiarised with completing such forms if they
participated in the resuscitation. All OHCA patients were
enrolled prospectively in a database using a standard
collectiontool thatwas consistent with the Utstein criteria.?
The resuscitation records consisted of 2 parts: one filled
in by the emergency medical technicians and the other
filled in by a nurse during the resuscitation period. If the
patients were discharged, detailed information of patients
in the final cohort was obtained retrospectively from their
medical records by one of two physicians with extensive
experience in chart review procedures. The following data
were prospectively recorded for each patient: age, gender,
co-morbidities, witnessed arrest, bystander CPR, initial
rhythm and response time. Response time was calculated
from the time of the emergency medical service dispatch
untilarrival of the respective unitat the call location. Patient
outcome was recorded as ROSC (Recovery of Spontaneous
Circulation), survival-to-intensive care unit (ICU) admission
and survival-to-hospital discharge.
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Statistical Analysis

Statistical calculations were performed using the SPSS for
Windows (Release 10.0, SPSSInc., Chicago, IL, USA). The
appropriate sample size was calculated to allow detection of
differencesinsurvival between 13% before implementation
of the new guidelines and 20% after implementation.
A sample size of 800 patients was needed to prove this
difference (setat 0.05; setat0.2; power: 80%) Continuous
variables were presented as meanzstandard deviation (SD)
and categorical variablesas frequenciesand percentages. All
of the patients were initially stratified into 2 groups based
on the period before and after implementation of the new
resuscitation guidelines. Comparisons between the groups
were made with Pearson y? test for categorical variables
and independent samples t-test for continuous variables.
A P value <0.05 was accepted as significant.

To identify factors that influence survival in OHCA, all
of the patients were re-stratified into 2 groups. Univariate
factors of survival-to-hospital discharge that were significant
at level P <0.1 were eligible for inclusion in a forward
selection multiple logistic regression model, which

Table 1. Univariate Comparisons of Patients between the Two Periods

Period I Period I1 P
(n =463) (n =430)
(Before new  (After new
guidelines) guidelines)
Characteristics
Age, mean * SD, y 66.6+16.2 65.4+18.4 0.29
Male gender, n (%) 263 (57%) 270 (62%) 0.07
Comorbidities, n (%)
Diabetes 99 (21%) 103 (24%) 0.36

Hypertension 115 (25%) 123 (29%) 0.20

CAD 103 (22%) 98 (21%) 0.85

CVA 60 (13%) 52 (11%) 0.70
Bystander CPR, n (%) 37 (8%) 44 (10%) 0.24
Witnessed arrest, n (%) 204 (44%) 165 (40%) 0.09
Initial rhythm, n (%)

VF/pulseless VT 26 (6%) 31 (7 %) 0.33

PEA 39 (8%) 38 (9%) 0.83

Asystole 398 (86%) 361 (84%) 0.40
Response time, mean (SD), min 4.7 (2.3) 4.7(21) 0.82
Defibrillation time, min 13.6+5.2 12.5+3.8 0.93

CAD: coronary artery disease; CVA: cerebrovascular accident;

CPR: cardio-pulmonary resuscitation; VVF/pulseless VVT: ventricular
fibrillation/pulseless ventricular tachycardia; PEA: pulseless electrical
activity; SD: standard deviation; Defibrillation time: record time from
collapse to defibrillation in VF/pulseless VT
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identified factors that were independent for survival-to-
hospital discharge at P <0.05 (two-tailed).

Results

Overall, during the study period, 1309 OHCA patients
were managed by EMS. Of the 416 excluded, 165 were
due to trauma injury, 37 were aged younger than 18
years, 28 had no resuscitation, 171 were treated by the
ALS team, and 15 had missing data. The remaining 893
patients were included in the final analysis and the overall
outcomes were shown in Figure 1 using the revised Utstein
template. Among these, 463 patients were treated before the
implementation of the new guidelines and 430 were treated
after. There were no patients who received hypothermia or
ECMO (extracorporeal membrane oxygenation) treatment.
No patient received public AED (automated external
defibrillator).

The patient and arrest characteristics of the study
population are shown in Table 1. There were no differences
in age, gender, co-morbidities, witnessed arrest, bystander
CPR, initially monitored rhythm, response time and
defibrillation time between the 2 study periods. Major
outcomes in the before and after periods showed no
differenceinROSC (42% vs 39%, P=0.32), survival-to-ICU
admission (33% vs 30%, P =0.27), and survival-to-hospital
discharge (10% vs 7%, P = 0.09) (Table 2).

Only 77 patients were alive to hospital discharge among
the 893 patients. The characteristics of patients alive or
not alive to hospital discharge are listed in Table 3. By
univariate analysis, the following discharge related factors
were significant: treatment after new guidelines (P =
0.09), witnessed arrest (P <0.05), and initial rhythm with
VF/pulseless VT (P <0.01) and asystole (P <0.01). After
multivariate logistic regression analysis, implementing new
guidelines and initial rhythm with asystole did not show
significant improvement in survival-to-hospital discharge.
Witnessed arrest and initial rhythm with VF/pulseless VT
were significantindependent factors of survival-to-hospital
discharge (Table 4).

Sub-group analysis of patients with and without EMT-P
during period Il was also performed (Table 5). There was

Table 2. Comparisons of Patient Outcomes between the Two Periods

Period | Period I1 P
(n=4863) (n =430)
(Before new  (After new
guidelines)  guidelines)

ROSC, n (%) 194 (42%)
Survival to ICU admission, n (%) 155 (33%)

166 (39%) 0.32
129 (30%) 0.27

Survival to hospital discharge, n (%)47 (10%) 30 (7%) 0.09

ICU: intensive care unit; ROSC: recovery of spontaneous circulation
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Absence of signs of Circulation and considered for
Resuscitation (2 period) n=1309 (1=578; 1I=731)

Arrest witnessed
n=369 (1=204; 1I=165)

Arrest not witnessed
n=524 (1=259; 11=265)

416 Excluded:

165 trauma (I=84; I1=81)

37 child (I=21; II=16)
Resuscitation not performed
(I=10; I1=18)

15 missing data (I=8; 11=7)

171 EMT-P (I=0; 1I=171)

L |28

CPR before
EMS arrival

Chest compression
Assisted ventilation

Resuscitation attempted
Any defibrillation attempt

n=893 (I=483; 11=430)
n=57 (1=26; 11=31)

n=893 (I=463; I1=430)
n=893 (I=463; 11=430)

n=81 (I=37; II=44)

y

Yy

First monitored thythm First monitored rhythm
Nonshockable n=836 (1=437; 11=399) Shockable n:y57 (1=26; 11=31)
PEA n=77 (I=39; 11=39) ’
Asystole n=759 (1=398; 11=361)

A
Outcome Outcome
Any ROSC n=326 (1=177; 11=149) Any ROSC n=31 (I=17; 11=17)
Survived event n=257 (I=139; 1I=118) Survived event n=27 (I=16; 1I=11)
Discharged alive n=63 (I=39; 11=24) Discharged alive n=14 (I=8; 11=06)

Fig. 1. Overall outcomes of out-of-hospital cardiac arrest patients in Utstein template (Period I: Nov 2003 to Oct 2005,

Period I1: May 2006 to Oct 2008).

no significant outcome difference between the 2 groups.
The 171 EMT-P treated patients were also placed into the
full model for analysis but the outcome remained the same
(Table 6).

Discussions

Implementation of new guidelines is meant to reduce
no-flow time during resuscitation'>? and is thought to
improve the outcome of OHCA. However, the benefits of
the guidelines are indeterminate. Several studies'®*? report
that the guidelines significantly increase survival rate in
OHCA patients, especially in those with VF/pulseless
VT. In contrast, Olasveengen et al*® have not been able to
document a statistically significant difference. The current
study does not show any improvement in outcomes after
implementation of the new guidelines, which are also not
significant related factors in the prognosis of OHCA.

Inthisstudy, the rate of survival-to-discharge forall OHCA
patientsis8.6% (77/893) and 24.6% (14/57) in VF/pulseless
VT patients. These results are similar to other studies*'*and
are even better than those in many other Asian countries.*>16
The response times in both periods were 4.7 minutes and
similar to previous studies.'®** However, the rate of VF/
pulseless VT, witnessed arrest, and bystander CPR, which

are the reported factors related to patient prognosis,®® are
much lower in this study. The VF/pulseless VT rate is only
6.3% in this study and is much lower than in previous
reports. OHCA patients with initial rhythm of VF/pulseless
VT are proven to have a much higher survival rate, and in
Western countries, its prevalence is 25% to 70%.%32425 This
lower VVF/pulseless VT prevalence is noted in many Asian
countries,**? and the rate in the city is only 9% to 12% in
previous studies.!** Prolonged response times, absence
of bystander CPR and lower ischaemic heart disease are
thought to make the difference in Asia.?* Changes made in
the new guidelines are thought to improve benefits to VF/
pulseless VT.1*12The lower prevalence rate of VF/pulseless
VT may reduce the influence of new guidelines in Asia.

The rate of witnessed arrest is 41% and rate of bystander
CPR is 9% in this study. These are similar to results of a
previousstudy inthe city.!4** Compared to recentstudies that
show better outcome of the new guidelines, their rates are
much higher than those in this study (witnessed arrest: 40%
vs 60% to 70%, bystander CPR: 10% vs 25% to 58%).1%-1?
Lower rates of witnessed arrest and bystander CPR mean
prolonged “no flow time”. The VF/pulseless VT can also
turn to asystole for progressive cellular ischaemia and
acidosis, and decrease the chances of defibrillation.?5-2 After
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Table 3. Univariate Comparisons between Patients Alive and Not Alive
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Table 5. Comparison between Patients with and without EMT-P during

to Discharge Period Il
Not alive to Alive to P Patients Patient P value
discharge discharge with EMT-P  without EMT-P
(n=2816) (n=77) (n=171) (n = 430)
Characteristics Characteristics
Age, meanSD, y 66.0+17.4 65.8+15.6 0.90 Age (Mean+SD) (years) 68.1 +14.9 65.4 +18.4 0.06
Male gender, n (%) 489 (60%) 44 (57%) 0.63 Male gender, n (%) 96 (56 %) 270 (63 %) 0.13
Co-morbidities, n (%) Bystander CPR, n (%) 25 (15 %) 44 (10 %) 0.13
Diabetes 181 (22%) 21 (27%) 0.31 Witnessed arrest, n (%) 73 (43 %) 165 (38 %) 0.33
Hypertension 214 (26%) 24 (31%) 0.34 VT/VF, n (%) 14 (6%) 31 (7 %) 0.68
CAD 184 (23%) 17 (22%) 0.93 ROSC, n (%) 78 (46%) 166 (39%) 0.11
CVA 106 (13%) 6 (8%) 0.19 Survival event, n (%) 59 (35%) 129 (30%) 0.28
Bystander CPR, n (%) 74 (9%) 7(9%) 0.99 Survival to discharge, n (%) 14 (8%) 30 (7%) 0.61
Witnessed arrest, n (%) 326 (4%) 43 (6%) <0.05 EMT-P: emergency medical technician-paramedic; SD: standard deviation;
Initial rhythm, n (%) C_PF_{: ca_lrdio-pulmonary re_suscitation; VF/_puIseIess VT: ventricular
fibrillation/pulseless ventricular tachycardia; ROSC: recovery of
VF/pulseless VT 43 (5%) 14 (18%) <0.01 spontaneous circulation
PEA 71 (9%) 6 (8%) 0.79
Asystole 702 (86%) 57 (74%) <0.01 Table 6. Compa;ison of All Patients between Periods | and Il (including
EMT-P
Response time, mean (SD), min 4.7 (2.2) 4.6 (1.7) 0.80
Implementation of new 400 (49%) 30 (39%) 0.09 Pe['jd : Period ;' P value
quideline, n (%) (n = 463) (n =601)
CAD: coronary artery disease; CVA: cerebro-vascular accident; CPR: Characteristics
cardio-pulmonary resuscitation; \VF/pulseless VVT: ventricular fibrillation/ Age (Mean + SD) (years) 66.6+16.2 66.4+18.0 0.84
pulseless ventricular tachycardia; PEA: pulseless electrical activity;
SD: standard deviation Male gender, n (%) 263 (57%) 366 (61%) 0.18
Bystander CPR, n (%) 37 (8%) 69 (11%) 0.06
- . . . Witnessed arrest, n (% 204 (44% 238 (40% 0.14
Table 4. Multivariate Analysis of Independent Factors of Discharge Survival (%) (44%) (40%)
VT/VF, n (%) 26 (6%) 45 (7%) 0.23
Odd ratio (95% CI) P ROSC, n (%) 194 (42%) 244 (41%) 0.67
Treatment after new guidelines 0.65 (0.40-1.06) 0.08 Survival event, n (%) 155 (33%) 188 (31%) 0.45
Witnessed arrest 1.75 (108-283) <0.05 Survival to discharge, n (%) a7 (10%) 44 (7%) 0.10
VF/pulseless VT 4.03 (1.43-11.36) <0.01 EMT-P: emergency medical tec_hn?cian—paramedic; SD: standqrd deviation;
CPR: cardio-pulmonary resuscitation; VVF/pulseless VT: ventricular
Asystole 1.05 (0.43-2.52) 0.92 fibrillation/pulseless ventricular tachycardia; ROSC: recovery of

Cl: confidence interval; OR: odd ratio; VVF/pulseless VVT: ventricular
fibrillation/pulseless ventricular tachycardia

multivariate analysis, witnessed arrest remains asignificant
discharge survival related factor, but not bystander CPR.
Some literature have similar findings.**** The inability of
bystander CPR to reach statistical significance may be a
result of the low performance rate. The quality of CPR may
also play a role. Good bystander CPR have significantly
better hospital discharge rates than those with no or with
poor bystander CPR.* Mechanisms to improve the lower
citizen CPR practice are very pertinent and challenging in
this community.

The new resuscitation guidelines introduced in 2005

July 2010, Vol. 39 No. 7

spontaneous circulation

and based on evidence-based resuscitation studies and
evaluation processes include evidence evaluation, review
of literature and focused analysis.?®%* The guidelines do
represent a great advance that simplifies the technique.
However, several limitations are noted, including®: (i)
inadequate clinical trial evidence, (ii) practicality of
converting experimental evidence to clinical practice, (iii)
educational considerations and (iv) safety considerations.
In addition to these, survival rate is not significantly
increased despite frequent changes in guidelinesinthe past.
Some reports mention that adequate CPR only influences
short-term survival and that some patients who are easily
resuscitated will survive despite poor CPR.1231-% Meertens
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et al® suggest less frequent changes in guidelines because
the work and costs involved are tremendous. Implementing
new guidelines may also cause confusionamong clinicians.
Nonetheless, the new resuscitation guidelines may benefit
OHCA patients. However, the low rate of VF/pulseless
VT and low bystander CPR rate in Asia will minimise the
advantage. Popularising CPR programmes and increasing
the rate of bystander CPR may be more important than
frequent guideline changes in Asia.

There are several limitations to this study. First, this study
could not assess compliance to the new guidelines and the
individual difference when performing resuscitation. All
rescuers in this study had passed the 2005 ACLS training
protocol and 6 months have been excluded to allow for
the learning of new guidelines. Physicians on the medical
consulting committees (required by law) are responsible
for pre-hospital quality assurance and medical oversight by
record review or direct observation to ensure adherence.®
This study also could not assess the practices of bystanders,
although the rate of bystander CPR is very low.

Second, OHCA patients treated by an ALS team were
excluded in the period Il group to reduce confounding
factors. This may influence the outcome. All ALS treated
patients were placed in a full model and were included in
sub-group analysis. The influence of ALS treatment did
not provide significant difference in terms of survival rate.
Previous literature shows similar results that advanced life
supportdoes notinfluence survival rate in OHCA patients. 40
Third, because this isabefore-and-after observational study
withoutrandomisation or blindness, avariety of confounding
influences may affect the outcomes. Selection bias was
minimised by assessing the same population in the same
city and they were treated in the same hospital. Differences
in patients between periods | and Il may have confounded
the outcomes. Attempts were made to conduct regression
analysis to adjust for related factors. In addition, no patient
received advanced post-resuscitation care like ECMO or
hypothermia therapy.

Conclusions

This study has been undertaken to assess the effects of
implementing the 2005 resuscitation guidelines inan Asian
metropolitan city. There is no improvement in survival-to-
discharge after implementing the new guidelines although
there is no assessment of the compliance to the changes.
Factors related to discharge survival of OHCA patients
are witnessed arrest and initial rhythm with VF/pulseless
VT. Popularising CPR programmes and increasing the rate
of bystander CPR may be more important than frequent
guideline changes.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

REFERENCES

Rea TD, Eisenberg MS, Sinibaldi G, White RD. Incidence of EMS
-treated out-of-hospital cardiac arrest in the United States. Resuscitation
2004;63:17-24.

Zheng ZJ, Croft JB, Giles WH, Mensah GA. Sudden cardiac death in
the United States, 1989 to 1998. Circulation 2001;104:2158-63.

Atwood C, Eisenberg MS, Herlitz J, Rea TD. Incidence of EMS-treated
out-of-hospital cardiac arrest in Europe. Resuscitation 2005;67:75-80.

Wik L, Steen PA, Bircher NG. Quality of bystander cardio-pulmonary
resuscitation influences outcome after pre-hospital cardiac arrest.
Resuscitation 1994;28:195-203.

Gallagher EJ, Lombardi G, Gennis P. Effectiveness of bystander cardio-
pulmonary resuscitation and survival following out-of-hospital cardiac
arrest. JAMA 1995;274:1922-5.

Engdahl J, Bang A, Lindqvist J, Herlitz J. Time trends in long-term
mortality after out-of-hospital cardiac arrest, 1980 to 1998, and predictors
for death. Am Heart J 2003;145:826-33.

Rea TD, Eisenberg MS, Becker LJ, Murray JA, Hearne T. Temporal
trends in sudden cardiac arrest: a 25-year emergency medical services
perspective. Circulation 2003;107:2780-5.

International Liaison Committee on Resuscitation. 2005 International
Consensus on Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care Science with Treatment Recommendations.
Resuscitation 2005;67:181-341.

ECC Committee, Subcommittees and Task Forces of the American
Heart Association. 2005 American Heart Association Guidelines for
Cardio-pulmonary Resuscitation and Emergency Cardio-vascular Care.
Circulation 2005;112( Supp 1):1-211.

Rea TD, Helbock M, Perry S, Garcia M, Cloyd D, Becker L, et al.
Increasing use of cardio-pulmonary resuscitation during out-of-hospital
ventricular fibrillation arrest: survival implications of guideline changes.
Circulation 2006;114:2760-5.

Becker L, Gold LS, Eisenberg M, White L, Hearne T, Rea T, et al.
Ventricular fibrillation in King County, Washington: a30-year perspective.
Resuscitation 2008;79:22-7.

Steinmetz J, Barnung S, Nielsen SL, Risom M, Rasmussen LS. Improved
survival after an out-of-hospital cardiac arrest using new guidelines. Acta
Anesthesiol Scand 2008;52:908-13.

Olasveengen TM, Vik E, Kuzovlev A, Sunde K. Effect of implementation
of new resuscitation guidelines on quality of cardiopulmonary resuscitation
and survival. Resuscitation 2009;80:407-11.

MaMH, ChiangWC, KoPC, HuangJC, Lin CH, Wang HC. Outcomes from
out-of-hospital cardiac arrest in Metropolitan Taipei: does an advanced
life support service make a difference? Resuscitation 2007;74:461-9.
KoPC,MaMH, YenZs, Shih CL, ChenWJ, Lin FY. Impactof community-
wide deployment of biphasic waveform automated external defibrillators
onout-of-hospital cardiacarrest in Taipei. Resuscitation 2004;63:167-74.
Lui JC. Evaluation of the use of automatic external defibrillation in out-
of-hospital cardiac arrest in Hong Kong. Resuscitation 1999;41:113-9.
Eng Hock Ong M, Chan YH, Anantharaman V, Lau ST, Lim SH, Seldrup
J. Cardiac arrest and resuscitation epidemiology in Singapore (CARE |
study). Prehosp Emerg Care 2003;7:427-33.

Ong ME, Tan EH, Ng FS, Panchalingham A, Lim SH, Manning PG, et
al. Survival outcomes with the introduction of intravenous epinephrine
in the management of out-of-hospital cardiac arrest. Ann Emerg Med
2007;50:635-42.

Lim GH, Seow E. Resuscitation for patients with out-of-hospital cardiac
arrest: Singapore. Prehosp Disaster Med 2002;17:96-101.

Annals Academy of Medicine



20.

21.

22.

23.

24.

25.

26.

Ong ME, Ng FS, Anushia P, Tham LP, Leong BS, Ong VY, et al.
Comparison of chest compression only and standard cardio-pulmonary
resuscitation for out-of-hospital cardiac arrestin Singapore. Resuscitation
2008;78:119-26.

Nishiuchi T, Hiraide A, Hayashi Y, Uejima T, Morita H, Yukioka H, et
al. Incidence and survival rate of bystander-witnessed out-of-hospital
cardiac arrest with cardiac etiology in Osaka, Japan: a population-based
study according to the Utstein style. Resuscitation 2003;59:329-35.

Jacobs I, Nadkarni V, Bahr J, Berg RA, Billi JE, Bossaert L, etal. Cardiac
arrest and cardio-pulmonary resuscitation outcome reports: update and
simplification of the Utstein templates for resuscitation registries. A
statement for healthcare professionals fromatask force of the international
liaison committee onresuscitation (American Heart Association, European
Resuscitation Council, Australian Resuscitation Council, New Zealand
Resuscitation Council, Heart and Stroke Foundation of Canada, Inter-
American Heart Foundation, Resuscitation Council of Southern Africa).
Resuscitation 2004;63:233-49.

Perkins GD, Boyle W, Bridgestock H, Davies S, Oliver Z, Bradburn S, et
al. Quality of CPR during advanced resuscitation training. Resuscitation
2008;77:69-74.

Rea TD, Eisenberg MS, Becker LJ, Murray JA, Hearne T. Temporal
trends in sudden cardiac arrest: a 25-year emergency medical services
perspective. Circulation 2003;107:2780-5.

Valenzuela TD, Roe DJ, Nichol G, Davies S, Oliver Z, Bradburn S, et al.
Outcomes of rapid defibrillation by security officers after cardiac arrest
in casinos. N Engl J Med 2000;343:1206-9.

Herlitz J, Ekstrom L, Wennerblom B, Axelsson A, Bang A, Holmberg
S, et al. Effect of bystander initiated cardio-pulmonary resuscitation on
ventricular fibrillation and survival after witnessed cardiac arrest outside
hospital. Br Heart J 1994;72:408-12.

Are New Resuscitation Guidelines Better>—Shih Wen Hung et al

217.

28.

29.

30.

3L

32.

33.

34.

35.

575

Wu TJ, Lin SF, Weiss JN, Ting CT, Chen PS. Two types of ventricular
fibrillation in isolated rabbit hearts: importance of excitability and action
potential duration restitution. Circulation 2002;106:1859-66.

Chen PS, Wu TJ, Ting CT, Karagueuzian HS, Garfinkel A, Lin SF, et al.
A tale of two fibrillations. Circulation 2003;108:2298.

Diamond LM. Cardio-pulmonary resuscitation and acute cardio-vascular
life support - a protocol review of the updated guidelines. Crit Care Clin
2007;23:873-80.

Chamberlain D. Are the new resuscitation guidelines optimal? Curr Opin
Crit Care 2006;12:193-7.

Edelson DP, Abella BS, Kramer-Johansen J, Wik L, Myklebust H, Barry
AM, et al. Effects of compression depth and pre-shock pauses predict
defibrillation failure during cardiac arrest. Resuscitation 2006;71:137-45.

Kramer-Johansen J, Myklebust H, Wik L, Fellows B, Svensson L,
Sgrebg H, etal. Quality of out-of-hospital cardio-pulmonary resuscitation
with real time automated feedback: a prospective interventional study.
Resuscitation 2006;71:283-92.

AbellaBS, Sandbo N, Vassilatos P, Alvarado JP, O’Hearn N, Wigder HN,
et al. Chest compression rates during cardio-pulmonary resuscitation
are sub-optimal: a prospective study during in-hospital cardiac arrest.
Circulation 2005;111:428-34.

Meertens JH, Monteban-KooistraWE, Tulleken JE, Ligtenberg JJ, Zijlstra
JG. Again new resuscitation guidelines (2006): justification, costs and
potential confusion. Ned Tijdschr Geneeskd 2007;151:1874-7.

Chiang WC, Ko PC, Wang HC, Yang CW, Shih FY, Hsiung KH, et al.
EMS in Taiwan: past, present, and future. Resuscitation 2009;80:9-13.

July 2010, Vol. 39 No. 7



