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Dear editor,
China has undergone tremendous economic growth, 

but there still remains much room for improvement in 

emergency medical service (EMS) system.
[1]

 The EMS 

in China comprises of three parts: the pre-hospital 

emergency service, the emergency department, and 

the intensive care unit. Not much is known about the 

exact numbers of out-of-hospital cardiac arrest (OHCA) 

across the whole of China, though there are reports from 

specifi c provinces. Due to differences in methods of data 

collection and data definitions, it is difficult to make 

comparisons among provinces or summarize the total 

data, therefore, it is necessary to describe characteristics 

and outcomes of OHCA within one province.

Zhejiang province located on China's southeastern 

coast covers a total land area of 101,800 square kilometers 

with a population of approximately 8.8 million at the end 

of 2014. There were 689 ambulances in 68 emergency 

centers and only 28.2% of ambulances are equipped 

with defibrillators. An ambulance includes 3 EMS staff 

members, including at least 1 emergency physician. 

Emergency physicians are trained to perform various 

resuscitation methods, like semi-automated external 

defibrillators, intubation, insertion of a peripheral 

intravenous line, and administration of drugs such as 

epinephrine in situations of cardiac arrest.

Zhejiang Provincial People's Hospital is one of the 

largest comprehensive hospitals in Zhejiang province, 

which provides medical care with more than 2,000 

beds and has 150,000 visits to emergency departments 

annually. Ningbo and Shaoxing are two of the most 

important cities in Zhejiang province. Ningbo EMS 

Center serves a population of approximately 5,830,000 

around Ningbo City, while Shaoxing EMS Center 

serves approximately 4,430,000 people around 

Shaoxing City.

Our study aimed to summarize characteristics and 

outcomes of OHCA in Zhejiang province, based on the 

OHCA cases presenting to Zhejiang Provincial People's 

Hospital, Ningbo EMS Center, and Shaoxing EMS 

Center.

METHODS
Study setting and design

This is an observational, retrospective, multi-center 

study based on the identifi cation and analysis of records 

of OHCA patients during the period between January 

1, 2012 and January 31, 2016. The data was collected 

from the three EMS centers. Data was collected in 

accordance with the recommended guidelines
[2]

 for 

uniform reporting of data from out-of-hospital cardiac 

arrest, including sex, age, past medical history, location 

of arrest, course of resuscitation, presence of witnesses, 

pre-hospital drug administration, first arrest rhythm, 

bystander cardiopulmonary resuscitation (CPR), return 

of spontaneous circulation (ROSC), hospital admission, 

and hospital discharge. After completion by the EMS 

personnel, the data form was integrated into the registry 

system, and checked by the investigators. If the data 

sheet was incomplete, the relevant EMS personnel were 

contacted and questioned for data completion.

The 2010 American Heart Association Guidelines 

for Cardiopulmonary Resuscitation and Emergency 

Cardiovascular Care
[3]

 was adapted for the resuscitation 

protocol. Bystander CPR included chest compression-

only CPR and conventional CPR with rescue breathing. 

ROSC refers to the regaining of palpable pulse.
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Statistical analysis
The statistical package for social sciences (SPSS), 

version 19.0, (IBM, New York, New York, USA) was 

used for data entry and analyses. Descriptive analyses 

were carried out by calculating the number and 

percentage for categorical variables, whereas mean±SD 

were calculated for continuous variables.

RESULTS
During the study period, there were a total of 353 

OHCA cases recorded in the three EMS centers. Twenty-

one (5.9%) cases were excluded because they were 

transferred to EMS centers not by ambulances thus 

lacking prehospital records. Demographic data including 

age, sex and past medical history are listed in Table 1. 

More than half OHCA occurred in home. A total of 

253 (76.2%) patients were witnessed by bystanders, 

Characteristics OHCA (n=332)

Age [mean (±SD)] (years)   58 (±20.8)

Male sex 233 (70.2)

Past medical history

    Heart disease   60 (18.1)

    Hypertension   61 (18.4)

    Diabetes mellitus   25 (7.5)

    Cancer   15 (4.5)

    Chronic obstructive pulmonary disease   14 (4.2)

Location of arrest

    Home residence 220 (66.3)

    Healthcare facility     8 (2.4)

    Public/commercial building   27 (8.1)

    Street/highway   44 (13.3)

    Industrial place   18 (5.4)

    Place of recreation     9 (2.7)

    Others     6 (1.8)

Arrest witnessed

    Arrest witnessed by bystander 253 (76.2)

    Arrest witnessed by EMS personnel   16 (4.8)

    Arrest not witnessed   63 (19.0)

Pre-hospital resuscitation

    CPR by bystander   11 (3.3)

    CPR by EMS personnel 283 (85.2)

    CPR not attempted   38 (11.4)

    Defi brillation attempted   28 (8.4)

    Defi brillation not attempted 304 (91.6)

    Intubation attempted   60 (18.1)

    Intubation not attempted 272 (81.9)

Pre-hospital drug administration

    Epinephrine 173 (52.1)

    Sodium bicarbonate   20 (6.0)

    Atropine     6 (1.8)

First arrest rhythm

    VF/VT   23 (6.9)

    PEA   19 (5.7)

    Asystole 244 (73.5)

    Unknown   46 (13.9)

Table 1. Characteristics of patients with OHCA, n (%)

Cause of arrest n (%)

Trauma 103 (31.0)

Non-trauma 229 (69.0)

    Cardiac etiology 144 (43.4)

    Respiratory   14 (4.2)

    Electrocution     6 (1.8)

    Drowning   12 (3.6)

    Others   53 (16.0)

Table 2. The causes of OHCA

Outcomes n (%)

ROSC at scene/en-route 10 (3.0)

ROSC at ED 37 (11.1)

Admission to hospital 27 (8.1)

Survival to hospital discharge   7 (2.1)

Table 3. Overall outcomes of OHCA

while bystander CPR was performed only in 11 (3.3%) 

cases. CPR was mainly performed by EMS personnel 

(283, 85.2%). Only 28 (8.4%) patients underwent pre-

hospital defibrillation, and pre-hospital intubations was 

attempted in 60 (18.1%) patients. Epinephrine was the 

most frequently used drugs (52.1%) in an out-of-hospital 

environment. Asystole was the predominant rhythm 

(73.5%).

In this study, the arrests were classified as trauma 

origin and non-trauma origin (cardiac etiology, 

respiratory diseases, electrocution, drowning and other 

causes). These diagnoses were made clinically by the 

physician in charge in collaboration with the EMS 

personnel. Totally 103 (31.0%) patients had trauma arrest 

and 229 (69.0%) had non-trauma arrest. Cardiac etiology 

(43.4%) was the top causes in the subgroup of non-

trauma (Table 2).

Ten patients had ROSC at scene/en-route and 37 

had ROSC at ED. Only 27 patients were admitted to the 

hospital. At discharge, only 7 (2.1%) patients survived 

(Table 3).

DISCUSSION
OHCA is a leading cause of death in the industrialized 

world.
[3,4]

 The development of a public-access defi brillation 

system and revisions to CPR guidelines have increased 

survival rate after OHCA in some countries, but the 

outcomes of OHCA in China remains poor.
[5]

In Zhejiang province, many efforts have been made 

to improve the survival rate, like reducing the EMS 

response time, regular CPR training for the EMS staff 

and emergency physicians, and early implementation 

of the current CPR guidelines. Because of the lack of 

favorable evidence, sodium bicarbonate administration 
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during adult and pediatric CPR is not recommended, but 

it was still the second most used pre-hospital drug after 

epinephrine as a conventional equipment in ambulances, 

particularly in many rural areas of Zhejiang province.

In this study, we found only a small number of 

patients (3.3%) received CPR performed by bystanders. 

The rate was lower than that reported in other Asian 

countries, 10.5% in United Arab Emirates, 40.2% in Japan, 

and 40.9% in Republic of Korea.
[6]

 This indicated that 

the basic knowledge and skills of CPR are comparatively 

poor in our cities, therefore it is urgent to train people to 

perform CPR when facing CA patients.
[7]

 A telephone-

assisted CPR program
[8]

 is recommended. Only 4.8% 

patients received pre-hospital defibrillations. The rate 

was also lower than that of most Asian countries except 

Malaysia (2.6%). The reason may be that automated 

external defibrillators (AEDs) are rarely available in 

public places or ambulances in Zhejiang province, 

and not every EMS personnel could operate an AED. 

Endotracheal intubation has long been regarded as the 

"gold standard" for cardiac arrest, which may improve 

outcome in patients who arrest. In our study, pre-hospital 

intubation was attempted only in 18.1% patients.

Only ten (3.0%) patients showed ROSC at scene 

or en-route and 37 (11.1%) patients showed ROSC at 

ED. The survival rate to hospital discharge for OHCA 

victims was low (2.1%). This overall survival rate was 

lower than the previously reported rates in countries with 

developed EMS systems.
[9,10]

 In the future, we can train 

more people to perform bystander CPR, and introduce 

AEDs in ambulances and public places.

Limitations
Our study has limitations. Due to the lack of follow 

up, we could not ascertain the long-term outcome of 

patients who survived at discharge. Another limitation 

is that pre-hospital information was obtained from the 

EMS records where documentation was inconsistent 

and incomplete. The third limitation is that the data was 

only from one hospital and two EMS centers in Zhejiang 

province.

CONCLUSION
The OHCA survival in Zhejiang is comparatively 

low. Several key elements for improving survival rate, like 

bystander CPR and early defibrillation in OHCA victims, 

should be emphasized.
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