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Out-of-hospital cardiac arrest in a teaching hospital in Hong Kong:
descriptive study using the Utstein style

AKC Wai , P Cameron, CK Cheung , P Mak , TH Rainer 

Objective: To describe, using the Utstein template, the characteristics of patients presenting with out-of-
hospital cardiac arrest to a university teaching hospital in the New Territories of Hong Kong, and to evaluate
survival. Design: Prospective study. Setting: The emergency department of a teaching hospital in the New
Territories, Hong Kong. Participants: Patients older than 12 years with non-traumatic out-of-hospital cardiac
arrest who were transported to the hospital between 1 July 2002 and 31 December 2002. Main outcome
measures: Demographic data, characteristics of cardiac arrest and response time intervals of the emergency
medical service presented according to the Utstein style, and also survival to hospital discharge rate. Results:
A total of 124 patients were included (49.2% male; mean age 71.9 years). The majority of cardiac arrests
occurred in patients' home. The overall bystander cardiopulmonary resuscitation (CPR) rate was 15.3%
(19/124). The most common electrocardiographic rhythm at scene was asystole, whilst pulseless ventricular
tachycardia (VT)/ventricular fibrillation (VF) was found in 18.0%. The overall survival was 0.8% (1/124),
and survival to hospital discharge was significantly higher for patients with VF or pulseless VT than those
patients with other rhythms of cardiac arrest (11.1% versus 0%). The median witnessed/recognised collapse
to defibrillation time was 14 minutes. The median prehospital time interval from collapse/recognition to
arrival at hospital was 33 minutes. Conclusion: The prognosis of out-of-hospital cardiac arrest in Hong
Kong was poor. Major improvements in every component of the chain of survival are necessary. (Hong Kong
j.emerg.med. 2005;12:148-155)
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Introduction

Uniform reporting of data from out-of-hospital cardiac
arrest (OHCA) in the Utstein style was introduced in
1991,1 and since then it has been used to evaluate and
to compare emergency medical services at different
stages of development throughout the world.2-11 In
Hong Kong, there is no territory-wide registry to
collect and to analyse outcome data for patients
suffering from OHCA although a few multi-centre
reports have been published.12 The objective of this
study was to describe, using the Utstein template, the
characteristics of patients presenting with out-of-
hospital cardiac arrest to a university teaching hospital
in the New Territories of Hong Kong, and to evaluate
survival.

Materials and methods

Data were collected prospectively on all patients
transported to the Emergency Department of the
Prince of Wales Hospital (PWH), New Territories,
Hong Kong from 1st July to 31st December 2002. All
data were collected and recorded according to the
Utstein style template. PWH is a regional referral centre
serving a population of approximately 1.5 millions.
The emergency department receives about 200,000
new cases a year and admits about 24% of the cases.
All emergency ambulances have a defibrillator.
Ambulance personnel completed a patient record form
and handed this to emergency personnel for reference.
The data were used to capture ambulance times. In
general, three ambulance personnel would attend each
cardiac arrest.

Table 1. Patient demographics, site of collapse, ambulance type

and witness personnel in 124 patients presenting with cardiac

arrest

Variable*

Mean age [SD] - years 72 [17]

Male sex 61 (49.2%)

Site of collapse

Home 85 (68.5%)

Old age home 19 (15.3%)

Public place 9 (7.3%)

Street 7 (5.6%)

Other 4 (3.2%)

Transfer to the Emergency Department

By Ambulance

EMA II (intermediate level) 68 (54.8%)

EMA I (basic with defibrillator) 51 (41.1%)

Not by Ambulance 5 (4.0%)

Personnel witnessed/recognised the arrest

Relatives 83 (66.9%)

Ambulancemen/Nurse 8 (6.5%)

Police 1 (0.8%)

Others 32 (25.8%)

*Values in brackets are percentages unless stated otherwise

EMA=emergency medical assistant

Results

A total of 124 non-traumatic patients with mean age
71.9 years (SD 16.6; range 14 to 97; 49.2% male)
were admitted to the resuscitation room with out-of-
hospital cardiac arrest. Table 1 shows the patient
demographics, site of collapse, type of ambulance
responding to the call, and witness personnel.
Bystander cardiopulmonary resuscitation (CPR) was
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performed in 19 (15.3%) patients. Figure 1 presents
data according to the Utstein template. Among these
patients, 70 (56.5%) were considered to have
cardiogenic (primary) cardiac arrest, and 54 (43.5%)
patients had cardiac arrest of presumed non-cardiac
(as identified from patients' history of past and present
illness) aetiology.

Figure 2 shows that of the 50 patients with witnessed
OHCA of primary cardiac origin, asystole and pulseless
electrical activity [unshockable rhythms] were noted
in 41 (82.0%), and ventricular fibrillation (VF)/
pulseless ventricular tachycardia (VT) [shockable
rhythms] in 9 (18.0%). The rate of return of
spontaneous circulation (ROSC) and discharge rate in
patients suffering a cardiogenic witnessed OHCA was
32.0% and 2.0% respectively. The discharge rate in
patients with a witnessed VF/pulseless VT was 11.1%
(1/9, Figure 2). The 54 patients with cardiac arrest of
non-cardiac causes are presented in Table 2. The

commonest associated diagnoses were cancer and
hypoxia due to pulmonary causes.

Only one patient survived. This was a young patient
with chest pain who collapsed in a taxi on the way to
hospital. He reached the emergency department within
10 minutes. He did not have any premorbid medical
conditions that impaired his survival and recovery. His
initial presenting rhythm was pulseless VT. One series
of shock and aggressive resuscitation were given before
spontaneous circulation returned.

Table 3 shows the time intervals that are critical for
the chain of survival. The median time between
witnessed/recognised collapse to ambulance control
receiving the call  was 4 minutes. The median
ambulance response time (from when the ambulance
control received the call to when the ambulance
stopped at the street level) was 6 minutes. The
ambulance responded within 11 minutes in 90% of

Figure 1. Overall data of 124 OHCA patients using the Utstein template.

OHCA=out-of-hospital cardiac arrest, CPR=cardiopulmonary resuscitation
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Figure 2. Outcome of cardiogenic, witnessed OHCA .

ED=emergency department; HDU=high dependency unit; ICU=intensive care unit; MED=general medical
ward; OHCA=out-of-hospital cardiac arrest; PEA=pulseless electrical activity; ROSC=return of spontaneous
circulation; VF=ventricular fibrillation; VT=ventricular tachycardia.

The darkened boxes indicate the final outcome of each group of patients.

Table 2. Non-cardiac causes of cardiac arrest in 54 patients

Number of patients %

Airway obstruction 6 11.1
Drowning 1 1.9
Haemorrhage - non trauma 4 7.4
Hypoxia by pulmonary disease 9 16.7
Intoxication 6 11.1
Intracranial - non trauma 7 13.0
Cancer 17 31.5
Pulmonary embolism 3 5.6
Others 1 1.9

TOTAL 54 100
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Table 3. Response and other times (minutes)

Time interval Median IQR

From call to bystander CPR 0 0 - 1
From witnessed/recognised collapse to call receipt 4 2 - 10
From call receipt to vehicle arrival at street level 6 5 - 8
From vehicle arrival at street level to patient's side 2 0 - 2
From patient's side to first shock delivered 2 1 - 4
From witnessed collapse to defibrillation 14 8 - 22
From patient's side to departure from scene 12 8 - 15
From witnessed collapse to arrival at emergency department 33 25 - 41
Witnessed collapse to ROSC 23 16 - 26
Defibrillation to ROSC 10 4 - 15
Witnessed/recognised collapse to death certification 60 42 - 79

ROSC=return of spontaneous circulation

cases. The median delay between ambulance arrival at
the street level and getting to the patient's side was 2
minutes. There was a further median 2-minute delay
between the time when the ambulance personnel
reached the patient's side and the first defibrillation.
Only 75% of the patients received defibrillation within
4 minutes. Therefore, the overall median reported
witnessed/recognised collapse to defibrillation time
delay was 14 minutes. Ambulance personnel spent a
median of 12 minutes with the patient before the
ambulance left the scene, but on occasions it could
take up to 18 minutes or longer. The median time
interval from reported witnessed/recognised collapse
to presentation at the emergency department was 33
minutes.

Discussion

This study showed that the overall survival to discharge
after prehospital cardiac arrest in Hong Kong was poor.
The main reasons for the poor outcomes resulted from
major weaknesses in the chain of survival.

The median time from witnessed/recognised collapse
to receipt of call by the ambulance control centre was
4 minutes. The importance of early recognition and
access to the emergency medical service has to be
stressed to the general public. Eighty-five (68.5%)
collapses occurred in the patients' home and 83 (66.9%)
were found by relatives. Although 86 (69.4%) of the

cardiac arrests were witnessed, only 19 received
bystander CPR. Therefore, training relatives of high-
risk cases to recognise cardiac arrest, to initiate CPR
and to call for emergency medical services remains a
high priority.

Ambulance response t imes were within their
performance targets, but the time from ambulance
stopping at the street level to arriving at the patient's
side took about 2 minutes more. The commonest initial
rhythm noted was asystole, suggesting that any effort
by trained ambulance personnel was likely to have little
effect. It took a median of 14 minutes from the time
of witnessed collapse to the first defibrillation - possibly
too long to be effective. In any patient presenting in a
shockable rhythm, the single greatest determinant of
survival would be the time from collapse to the first
defibrillation.13 Time is critical as survival from cardiac
arrest caused by VF/pulseless VT declines by 7-10%
per minute. For sudden cardiac arrest, survival was
constant if the defibrillation response time interval had
been less than 6 minutes, but decreased as the interval
increased from 6 to 11 minutes, and levelled off after
11 minutes.14,15 When over 12 minutes after collapse,
the survival from cardiac arrest would be only 2-5%.13

Thus, even though Hong Kong ambulances achieved
their response time performance target (12 minutes
for ≥92.5% of all calls), the overall survival was still
poor. Shorter response times were significantly
associated with increased probability of receiving
defibrillation and survival to discharge among those
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defibrillated. In the UK, one study showed that
reducing the 90th percentile for response time to 8
minutes increased the predicted survival to 8%, whilst
reducing it to 5 minutes increased survival to 10-11%.16

Among those non-cardiogenic cardiac arrests, about
1/3 of them were patients with cancer, raising questions
regarding the appropriateness of resuscitation and the
need for 'do not resuscitate' orders. The next highest
causes were hypoxia due to pulmonary disease and
airway obstruction, the latter being potentially
preventable or even reversible. To become more
efficient in treating airway obstruction patients, a
population-based education programme on the early
management of choking by foreign bodies may enhance
the chance that the patients will receive prompt and
appropriate treatment.

It took a median of 60 minutes from witnessed/
recognised collapse to death certification with a few
cases exceeding 3 hours. Whilst prolonged resuscitation
might be appropriate in some cases, it was likely that
in many cases this was a waste of resources. Medical
personnel may need to be more prudent in terminating
resuscitation.

An earlier study from Hong Kong found that the
majority of cardiac arrests occurred at patients' homes
and that in 57.5% of cases the arrest was not witnessed.12

The bystander CPR rate was 15.6% and the most
common electrocardiographic (ECG) rhythm at scene
was asystole. Similar to the current study, the average

call to dispatch interval was 1.04 minutes, average call
to CPR interval was 9.82 minutes and the average total
prehospital interval was 27.55 minutes. The overall
immediate survival rate was 14.1% and the rate of
survival to hospital discharge was 1.25%. Patients with
ventricular fibrillation in out-of-hospital cardiac arrest
had a better chance of survival than those with other
cardiac rhythms. These findings were similar to our
study and suggest that over the three years there has
been little improvement - the weakness in the Hong
Kong system was still the first three links of the survival
chain, including delay in health care access, low
bystander CPR rate and long witnessed/recognised
collapse to defibrillation time, which was far longer
than the 5 minutes recommended by the American
Heart Association (AHA).17

Table 4 compares the discharge rates of patients
suffering witnessed VF/pulseless VT from a variety of
international centres and includes our data for
comparison. The best outcomes were from Germany
followed by King County and Helsinki, where the
emergency medical services in these cities were able to
provide a rapid and effective chain of resuscitation.
However,  the King County study may not be
representative of the situation in the United States.
These centres also provide a high level of medical
involvement and control. All these factors might
contribute to improving the outcome in resuscitation
of these OHCA patients. Although we have a 11.1%
discharge rate for patients with witnessed VF/pulseless
VT, the number of cases in this study was extremely

Table 4. Comparison of discharge rates for patients suffering from a witnessed VF/pulseless VT in other centres.

Nation City or county, year [reference] Rate (%)

USA King County 1991 [2] 34.0
Canada Ottawa 1999 [3,4] 5.2

Ottawa 2004 [5] 5.1
England Nottingham 1999 [6] 11.7
Germany Heidelberg 1999 [7] 37.7
Finland Helsinki 1996 [8] 32.5
New Zealand Auckland 1995 [9] 16.3
Denmark Copenhagen 2000 [10] 20.5
Japan Major metropolitan areas 2000 [11] 11.4
China Hong Kong 2001 [12] 1.25

Hong Kong 2002 [this study] 11.1

VF=ventricular fibrillation, VT=ventricular tachycardia
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small and only a single hospital was studied. Therefore
this could not be representative of Hong Kong in general.

With reference to the successful experiences in those
cities with high VF/pulseless VT discharge rate, we
may improve the quality of prehospital care by
enhancing the key elements of the "Chain of Survival".
Defibrillation and Basic Life Support (BLS) of patients
with OHCA is associated with an increase in survival
compared to BLS and no defibrillation.18,19 Currently
in Hong Kong, lay persons can learn the skills mainly
by classes organised by St. John Ambulance and the
Red Cross. A certificate, which is valid for 2-3 years,
will be awarded upon passing both practical and
written examinations. Certificate holders must renew
the status by re-sitting the examination after taking a
refresher course. An even more effective means may
be to put BLS into the local school curriculum.

Automated external defibrillators (AED) play an
important role in cardiac arrest resuscitation. The
principle is that the most common adult primary
arrhythmia is VF/pulseless VT and minimal delay in
the provision of a countershock improves survival.20

The invention of the AED simplifies the training of
defibrillation because it can identify the shockable
rhythms and prompt actions by itself, saving time in
training on skills such as ECG interpretation and the
steps of the procedure. The simplicity, accuracy, and
safety of these devices markedly expand the range of
people who can deliver early defibrillation, which
include minimally trained emergency personnel, lay
and community responders, and family members of
high-risk patients.21 Public access defibrillation has
been suggested to solve the problem because the local
emergency medical service cannot respond fast enough.
We need to note that there is evidence that installing
AED as an isolated measure, without any supportive
measure, does not improve survival.22,23 Instead, early
defibrillation is the single most important factor for
survival after out-of-hospital cardiac arrest. Firemen,
police officers, frontline civil servants, airline crew,
school teachers and students should receive adequate
training so that they can function as effective first
responders if necessary, as recommended by AHA at
the second Public Access Defibrillation Conference.24

However, an economic modelling exercise revealed that
the more widespread is the provision of public place
defibrillators, the higher is the cost per quality adjusted
life year (QALY).25 This is probably another point for
consideration with the current budgetary cuts in public
health services in Hong Kong.

Conclusion

Survival from cardiac arrest in Hong Kong has
improved little in the last 10 years, despite it being a
major world city and financial centre. Better survival
figures should be possible if major links in the chain
of survival are strengthened.
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