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Abstract

Background: The optimal time to save a person who has had a sudden cardiac arrest is within the first few minutes 
of the incident. Early compression and early defibrillation should be performed at this time. Timeliness is the key 
to successful CPR; as such, Prof. He proposed the “platinum 10 min” system to study early CPR issues. This paper 
systematically evaluates the success rates of heartbeat restoration within the “platinum 10min” among patients 
suffering from sudden cardiac arrest.
Methods: The clinical data of outpatients suffering from a cardiac arrest were retrieved from the China Knowledge 
Network (January 1975-January 2015), the Chongqing VIP database (January 1989-January 2015), and the Wanfang 
database (January 1990-January 2015). The success of the cardiopulmonary resuscitation (CPR) performed at different 
times after the patients had cardiac arrests was analyzed. Two researchers screened the literature and extracted the 
data independently. A meta-analysis was conducted using Stata 12.0. A total of 57 papers met the inclusion criteria, 
including 29,269 patients. Of these patients, 1,776 had their heartbeats successfully restored. The results showed high 
heterogeneity (χ2=3428.85, P<0.01, I²=98.4%). The meta-analysis was conducted using a random-effects model. The 
combined effect size was 0.171 (0.144-0.199).
Results: 1) The success rate of heartbeat restoration did not differ among the four emergency treatment methods 
that patients received: the methods described in the 2000 Guidelines for CPR and Emergency Cardiovascular Care, 
that described in the 2005 version, 2010 version, and another CPR method. 2) The patients were divided into five 
groups based on the time when CPR was performed: the ≤1min group, the 1-5min group, the 5-10min group, the 10-
15min group and the >15min group. The CPR success rates of these five groups were 0.247(0.15-0.344), 0.353(0.250-
0.456), 0.136(0.109-0.163), 0.058(0.041-0.075), and 0.011(0.004-0.019), respectively. The CPR success rates did not 
differ between the patients in the ≤1min group and the 1-5min group. This success rate was higher for the patients in 
the 1-5min group than those in the 10-15min group, those in the 10-15min group, and those in the >15min group. 
The CPR success rate was higher for the patients in the 5-10 min group than those in the 10-15min group and those 
in the >15min group. The CPR success rate was higher for the patients in the 10-15min group than those in the 
>15min group. In addition, the patients were divided into two groups based on whether CPR was performed within 
the first 10min after the cardiac arrest occurred: the ≤10min group and the >10min group. The CPR success rate was 
higher for the patients in the ≤10min group [0.189(0.161-0.218)] than those in the >10min group [0.044(0.032-0.056)]. 
3) Differences were not found between the CPR success rates among the patients in the telephone guidance group 
[0.167(0.016-0.351)] and those in the ≤1min, 1-5min, 5-10min, 10-15min, and >15min groups. 4) The CPR success 
rates did not differ among in the patients in the witness + public group [0.329(0.221-0.436)], those in the ≤1min 
group, and those in the 1-5min group. However, this success rate was higher in the patients in the witness + public 
group than those in the 5-10min, 10-15min, and >15min groups.
Conclusion: The success rate of heartbeat restoration did not differ among patients receiving CPR based on different 
guidelines. The success rate of CPR lies in its timeliness. The participation of the general population is the cornerstone 
of improving CPR. Providing complete emergency treatment equipment and perfecting comprehensive measures can 
improve the success rate of CPR among patients within the platinum 10 min. CPR research in China must be improved.
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Background
Cardiopulmonary resuscitation (CPR) is the most important 
medical method of saving patients who experience cardiac 
and respiratory arrest. More than 70% of cardiac arrests occur 
outside the hospital[1]. The life of a patient who has recently 
experienced cardiac and respiratory arrest can be saved when 
correct CPR methods are employed. The annual number of 
deaths due to sudden cardiac arrest in China is greater than 
2,500,000. These deaths cause immense damage to the pa-
tients’ families and society. The optimal time to save a person 
who has had a sudden cardiac arrest is within the first few min-
utes of the incident. Early compression and early defibrillation 
should be performed at this time[2]. Timeliness is the key to 
successful CPR; as such, Prof. He proposed the “platinum 10 
min” system to study early CPR issues. This term refers to the 
importance of performing CPR within 10 min after a patient 
has had a cardiac arrest[3]. The difficulty in collating the clini-
cal CPR data in China limits the objective evaluation of the 
current situation. The present study conducted a meta-analysis 
of the CRP papers published in the Chinese literature from 
1979 to 2015 and investigated the success rates of early CPR to 
provide relevant data to improve this technique in China.

Data and methods
Inclusion and exclusion criteria
To be included in the current review, the papers must have 
addressed studies of CPR in which the patients had their heart-
beats restored using the methods discussed in different inter-
national versions of the Guidelines for CPR and Emergency 
Cardiovascular Care. The included papers were retrospective 
case summaries and analyses. Only papers written in Chinese 
were included. The included papers investigated outpatients 
who had cardiac arrests caused by various diseases and who 
received CPR within a specific time frame. These papers in-
cluded a specific number of patients who recovered (i.e., had 
a spontaneous heart rhythm and a restored pulse) after CPR. 
Papers were excluded from this review when the number of 
studied patients was less than or equal to 20. Duplicate and un-
published reports were also excluded. 
Retrieval strategy
The China Knowledge Network ( January 1979-January 2015), 
the Wanfang database ( January 1990-January 2015), and the 
Chongqing VIP database ( January 1989-January 2015) were 
used to search for and retrieve papers with Chinese keywords 
such as “ 心搏骤停 + 院前 (cardiac arrest+out of hospital)” 
and “ 心肺复苏 + 院前 (CPR+out of hospital)” in their titles 
or section titles.

Paper screening, data extraction, and quality evaluation
Papers were screened using the above inclusion and exclusion 
criteria. Two researchers independently read the titles and 
abstracts of the obtained papers. After eliminating papers that 
did not meet the inclusion criteria, these researchers read 
the full text of the papers to determine whether they met 
the inclusion criteria. If the two researchers disagreed with 
regard to whether a paper met the inclusion criteria, then they 
discussed their decisions to come to consensus or asked a third 
party to determine whether the paper should be included in 
the study. The content of the included papers contained the 
following: 1) general information (title, authors, publication 
date, and paper source); 2) research characteristics (whether 
specific times existed when the CPR was performed, whether a 
specific number of patients were saved, and whether a specific 
number of deaths was recorded); and 3) at least one type of 
the following clinical outcome data: data regarding whether 
the patients had recovered a pulse, spontaneous respiration, or 
consciousness and data regarding patient discharge. 
Statistical analyses
Analyses were conducted using Stata 12.0. The Chi-square test 
was used to test data heterogeneity. P-values of >0.05 denoted 
no significant heterogeneity in the dependent variables. A 
meta-analysis was conducted using a fixed-effects model. 
P-values of <0.05 denoted heterogeneity in the dependent 
variables.  A random-effects model can be used when 
heterogeneity remains after controlling for it but when the 
combined data continue to have clinical significance[4]. The I2 
statistic was used to reflect the magnitude of the heterogeneity 
of the combined effect. Larger I2 values denote greater 
heterogeneity. If I2<25%, then mild heterogeneity exists across 
the studies. If 25% <I2 <75%, then moderate heterogeneity 
exists across the studies. If I2>75%, then high heterogeneity 
exists across the studies[5]. A funnel plot was used to estimate 
the publication bias. A two-sided test was used when a need 
existed to test the above statistical analyses. The significance 
level was set at 0.05.

Results
Literature retrieval
A total of 508 relevant papers were initially retrieved. After 
screening the papers, 57 papers were included in the final analy-
sis[6-62]. A total of 29,269 patients were included in these 57 
papers. Figure 1 shows a flow chart of the literature screening.
General information of the papers
Exactly 57 papers met the inclusion criteria, containing 
29,269 patients. Of these patients, the heartbeats of 1,776 
patients were restored. The results of the heterogeneity test 
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Figure 1.　Flowchart of literature screening.

Obtain the relevant documents through searches 
(n=508) conducted using the China Knowledge 
Network (n=163), Wanfang Database (n=180), 
and the Chongqing VIP Database (n=165)

Supplemented by other information in 
the relevant literature (n=0)

Documents obtained after duplications were removed (n=229)

Read the article title and summaries (n=229)

Exclude (n=79)
Review (n=2)
Irrelevant themes (n=77)

Read rescreened articles (n=150)

Excluded for not meeting the 
inclusion criteria (n=93)

Qualitatively synthesize the literature (n=57)

Include the quantitative synthesis of (i.e., meta-analyze) the 
literature (n=57)

(χ2=3,428.85, P<0.01, I²=98.4%) indicated high heterogeneity. 
A meta-analysis was conducted using a random-effects model. 
The combined effect size was 0.171(0.144-0.199; Figure 2). 
The papers selected for analysis showed a publication bias 
(Figure 3).
CPR was performed using the methods provided by differ-
ent guidelines
The CPR methods applied in the reviewed 57 papers include 
the methods listed in the 2000 Guidelines for CPR and Emer-
gency Cardiovascular Care (CPR 2000) as well as those in 
the 2005 and 2010 versions and another version. Totals of 
17, 5, 8, and 27 papers used the methods in the 2000, 2005, 
2010, and other guidelines, respectively. The results showed 
that the heartbeat restoration success rate using the 2000 
version [0.145(0.103-0.186)], 2005 version [0.099(0.034-
0.164)], 2010 version [0.147(0.092-0.201)], and other version 
[0.202(0.130-0.274)] did not significantly differ (Figure 4). 
This result does not eliminate the possibility that timeliness is 
the most important factor affecting CPR success rate (Table 1).

Timeliness of CPR
The patients were divided into five groups based on the time 
when each patient received CPR : the ≤1min group, the 
1-5min group, the 5-10min group, the 10-15min group, and 
the >15min group. Two, 17, 39, 31, and 13 of the reviewed 
papers included patients who belonged to the ≤1min, 1-5min, 
5-10min, 10-15min, and >15min groups, respectively. The re-
sults showed that the survival rate decreased as the interval be-
tween cardiac arrest and CPR increased. The heartbeat restora-
tion success rate for the ≤1min group [0.247(0.15-0.344)] did 
not differ from that of the 1-5min group [0.353(0.250-0.456)]. 
This success rate was higher for patients in the 1-5min group 
[0.353(0.250-0.456)] than those in the 5-10min [0.136(0.109-
0.163)], 10-15min [0.058(0.041-0.075)], and >15min groups 
[0.011(0.004-0.019)]. This success rate was higher for the pa-
tients in the 5-10min group [0.136(0.109-0.163)] than those 
in the 10-15min [0.058(0.041-0.075)] and >15min groups 
[0.011(0.004-0.019)]. This success rate was higher for the 
patients in the 10-15min group [0.058(0.041-0.075)] than 
those in the >15min group [0.011(0.004-0.019); Figure 5].  
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Figure 3.　Funnel plot of the publication bias.

Figure 2.　CPR success rates.

0.600(0.847-0.247; i.e., a 60% treatment potential exists). 
The patients were divided into two groups based on the 

time when CPR was performed: the ≤10min group and the 
>10min group. According to the times recorded in the papers, 
58 papers included patients who belonged to the ≤10min 
group, and 44 papers included patients who belonged to 
the >10min group. The results showed that the heartbeat 
restoration success rate was higher for the patients in the 
≤10min group [0.189(0.161-0.218)] than those in the >10min 
group [0.044(0.032-0.056); Figure 8; Table 3]. The ratio of 
successful heartbeat restorations in the ≤10min group to that 
in the >10min group was 4.3:1 (Figure 9). 

The patients were also divided into groups based on whether 
the emergency treatment was provided under the guidance of a 
medical professional over a telephone (the telephone guidance 
group) and then compared with the ≤1min, 1-5min, 5-10min, 
10-15min, and >15min groups. Three, two, 17, 39, 31, and 
13 papers included patients who belonged to the telephone 

Table 2 shows the results. Figure 6 and Figure 7 show the ac-
tual and ideal success rates of the heartbeat restoration time 
curves within the platinum 10min. From these curves, we 
infer that the difference between the ideal and actual values is 
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Table 1.　Comparisons of the CPR success rates using the methods provided across the different guidelines

Guidelines Case
Heterogeneity test

Model Success rate Confidence Intervals Number of patients Number of successes
Q-value P-value I2(%)

2000 Version 17 279.33 <0.01 94.3 Random 0.145 0.103-0.186 3,936 495
2005 Version 5 42.20 <0.01 90.5 Random 0.099 0.034-0.164 751 70
2010 Version 8 109.10 <0.01 93.6 Random 0.147 0.092-0.201 19,513 636
Other Version 27 2671.57 <0.01 99.0 Random 0.202 0.130-0.274 5,069 575
Total 57 3428.85 <0.01 98.4 Random 0.171 0.144-0.199 29,269 1776

　　CPR 2000 Version: 2000 Guidelines for CPR and Emergency Cardiovascular Care; CPR 2005 Version: 2005 Guidelines for CPR and 
Emergency Cardiovascular Care; CPR 2010 Version: 2010 Guidelines for CPR and Emergency Cardiovascular Care; Other Version: The 
methods are not be included in 2000, 2005 and 2010 version

Table 2.　Comparison of the CPR success rates at different times

Group Case
The test for heterogeneity

Model Success rate Confidence Intervals Number of patients Number of successes
Q-value P-value I2(%)

≤1min 2 0.46 0.498 0 Random 0.247 0.151-0.344 76 19
1-5min 17 216.92 0.00 92.6 Random 0.353 0.250-0.456 839 254
5-10min 39 529.82 0.00 92.8 Random 0.136 0.109-0.163 19,825 654
10-15min 31 124.98 0.00 76.0 Random 0.058 0.041-0.075 2,516 171
>15min 13 8.34 0.758 0 Random 0.011 0.004-0.019 719 13
Total 102 1,160.59 0.00 91.3 Random 0.105 0.092-0.118 23,975 1,111

Figure 4.　Comparisons of the CPR success rates using the methods provided by the different guidelines.
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Figure 5.　Comparison of the CPR success rates at different times.
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Table 3.　The CPR success rates in the ≤10 min and >10 min groups

Group Case
Heterogeneity test

Model Success rate Confidence intervals Number of patients Number of successes
Q-value P-value I2(%)

≤10min 58 1,014.96 <0.01 94.40 Random 0.189 0.161-0.218 20,740 927

>10min 44 141.71 <0.01 69.70 Random 0.044 0.032-0.056 3,235 184

Total 102 1,160.59 <0.01 91.30 Random 0.105 0.092-0.118 23,975 1,111

Figure 6.　Actual heartbeat restoration time curve within the platinum 10min.

Figure 7.　Ideal heartbeat restoration time curve within the platinum 10min.

guidance, ≤1min, 1-5min, 5-10min, 10-15min, and >15min 
groups, respectively. The results showed that the heartbeat 
restoration success rates for the telephone guidance group 
[0.167(0.016-0.351)], the ≤1min group [0.247(0.151-0.344)], 
the 1-≤5min group [0.353(0.250-0.456)], the 5-10min group 
[0.136(0.109-0.163)], the 10-15min group [0.058(0.041-
0.075)], and the >15min group [0.107(0.004-0.019)] did not 
differ (Figure 10, Table 4). We believe that the CPR success 
rate associated with the telephone guidance group should 

Table 4.　The CPR success rates of the telephone guidance group and the other groups at different times

Group Case
Heterogeneity test

Model Success rate Confidence Intervals Number of patients Number of successes
Q-value P-value I2(%)

Telephone guidance 3 36.22 0.000 94.5 Random 0.167 0.016-0.351 226 46

≤1min 2 0.46 0.498 0.0 Random 0.247 0.151-0.344 76 19

1-5min 17 216.92 0.000 92.6 Random 0.353 0.250-0.456 839 254

5-10min 39 529.82 0.000 92.8 Random 0.136 0.109-0.163 19,825 654

10-15min 31 124.98 0.000 76.0 Random 0.058 0.041-0.075 2,516 171

>15min 13 8.34 0.758 0.0 Random 0.107 0.004-0.019 719 13

be equivalent to that of the 1-5min group. However, more 
papers must be included to make this determination. Figure 11 
compares the heartbeat restoration success rates of all groups. 
The arrow indicates the location of the heartbeat restoration 
success rate associated with the telephone guidance group on 
the timeliness curve.

The patients were also divided into the following groups 
based on whether a witness was present and if people in the 
public saved the patient (the witness-public group referred 
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Figure 8.　The CPR success rates for the ≤10min and >10min groups.
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Figure 9.　A histogram of the CPR success rates for the ≤10 
min and >10 min groups.

1-5min, 5-10min, 10-15min, and >15min groups, respectively. 
The results did not reveal differences among the heartbeat 
restoration success rates of the witness + public group 
[0.329(0.221-0.436)], the ≤1min group [0.247(0.151-0.344)], 
and the 1-5min group [0.353(0.250-0.456)]. However, 
this success rate was higher for the witness + public group 
[0.329(0.221-0.436)] than the 5-10min group [0.136(0.109-
0.163)], the 10-15min group [0.058(0.041-0.075)], and the 
>15min group [0.011(0.004-0.019); Figure 12; Table 5]. 
Figure 13 shows the location of the witness + public group on 
the timeliness curve. This result suggests that the strategy of 
advocating that people witness cardiac arrests to save one’s self 
and others is a step in the right direction. 

Table 5.　The CPR success rates of the witness + public group and the other groups at different times

Group Case
The test for heterogeneity

Model Success rate Confidence Intervals Number of patients Number of successes
Q-value P-value I2(%)

Witness 7 49.32 0.000 89.9 Random 0.329 0.221-0.436 2,245 432

≤1min 2 0.46 0.498 0.0 Random 0.247 0.151-0.344 76 19

1-5min 17 216.92 0.000 92.6 Random 0.353 0.250-0.456 839 254

5-10min 39 529.82 0.000 92.8 Random 0.136 0.109-0.163 19,825 654

10-15min 31 124.98 0.000 76.0 Random 0.058 0.041-0.075 2,516 171

>15min 13 8.34 0.758 0.0 Random 0.011 0.004-0.019 719 13

Discussion
Out-of-hospital cardiac arrests remain a major event that af-
fects public health worldwide. Their rate of occurrence has 
increased from 37 per 100,000 people to 121 per 100,000 
people[63]. Studies have shown that many factors affect CPR 
outcomes, including the time needed to recover spontaneous 
circulation, the patient’s initial heart rate, their age, additional 
complications, and so forth[64-65]. A 2011 survey conducted 
in the US showed that the survival rate of patients who had 
suffered from a cardiac arrest and received out of hospital CPR 
was 26.3%, and the eventual discharge rate was 9.6%[66]. The 
limitation of the papers included in the present study affects 
the analysis of CPR in other aspects. Therefore, we investigated 
the outcomes of CPR within the “platinum 10 min” to empha-
size the results of Chinese research. We extracted a single clini-
cal index from the data (i.e., heartbeat, which is recovered first 
during the CPR process) to analyze the effectiveness of early 
CPR. This analysis might partially reflect the status of CPR in 
China. In particular, we comparatively analyzed factors such 
as the early participation of the public and its effect, which has 
practical and historical significance for CPR in China.

Past researchers have been divided concerning whether 

time, technique, or personnel is the most important aspect 
regarding CPR. The present study compared four emergency 
treatment methods: the 2000 CPR version, the 2005 CPR 
version, the 2010 CPR version, and another CPR version. No 
differences were observed with regard to CPR success rate 
across these guidelines. Therefore, once a person has mastered 
the basic CPR technique (this person is not required to acquire 
the same level of CPR training as professional medical staff), 
timeliness is the most important factor that affects its success 
rate[67-68]. 

Another concept exists with regard to CPR: “the gold 4min”. 
Most theorists believe that patients who receive CPR within 
4min after cardiac arrest have a survival rate of 50%; those 
who receive CPR between 4 and 6min, between 6 and 10min, 
and after 10min following cardiac arrest have survival rates of 
only 10%, 4%, and almost zero, respectively[1]. Shortcomings 
exist when 4min is considered as the gold standard for CPR 
success and was set as the target because patients who receive 
CPR within 4min of cardiac arrest have a survival rate of only 
50% according to a theoretical analysis. If we desire success 
rates such as 60%, 70%, 80%, or 90%, then when should CPR 
be performed? Without the participation of the general public, 
this timeliness will not occur. 

to the person who found the patients and rescued them in 
the first time) and then compared with the ≤1min, 1-5min, 
5-10min, 10-15min, and >15min groups. According to the 
times recorded, seven, two, 17, 39, 31, and 13 papers included 
patients who belonged to the witness + public, ≤1min, 
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Figure 10.　The CPR success rates of the telephone guidance group and the other groups at different times.
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Figure 11.　Line chart of the CPR success rates of the telephone guidance group and the other groups at different times.

The “platinum 10min” timeliness pattern for CPR stresses 
that every minute and second before the arrival of medical 
staff is important. We strive to reach a success rate of 100%. 
The current study showed that the CPR success rate of the 
patients in the ≤1min group did not differ from that of the 
1-5min group. However, this success rate was higher among 
patients in the 1-5min group than those in the 5-10min, 10-
15min, and >15min groups. This success rate was higher 
among the patients in the 5-10min group than those in the 
10-15min and >15min groups. This success rate was higher 
among the patients in the 10-15min group than those in 
the >15min group. This success rate was significantly higher 
among the patients in the ≤10min group than those in the 
>10min group. More papers and patients must be included to 
further investigate timeliness patterns. Based on the results of 
the present study, however, we can conclude that the success 
rate of CPR lies in its timeliness. The success rate of heartbeat 
restoration increases as the gap between cardiac arrest and 
CPR decreases. 

We propose a “platinum 10min” strategy; specifically, it is 
necessary to perform chest compressions on a patient who 
suffers from a cardiac arrest each minute over the first 10min 
after cardiac arrest. The comparative analysis of the CPR 
success rates for the patients in the telephone guidance, ≤1min, 
1-5min, 5-10min, 10-15min, and >15min groups did not find 
a difference among the patients from the first three groups. 
This result might be because relatively few papers and patients 
were included in the present review, and the difference in the 
CPR success rates among these three groups was not shown. 
In addition, no differences were found between the CPR 
success rates of the patients in the witness + public group and 
those in the ≤1min and 1-5min groups. However, this success 
rate was higher among the patients in the witness + public 
group than those in the 5-10min, 10-15min, and >15min 
groups. This success rate was higher among the patients in the 
witness + public group than those in the telephone guidance 

group, which indicates that the prospect of the general public 
performing CPR for those who have had a cardiac arrest 
matches expectations. This conclusion is now the theoretical 
basis for placing the duty/responsibility of performing CPR 
for cardiac arrest on the public. 

The present study has certain limitations. 1) All of the 
57 papers included in the present study are retrospective, 
observational studies. Large differences exist in the quality of 
their clinical data. It is impossible to comprehensively evaluate 
CPR with regard to heartbeat, respiration, brain function, and 
living condition. 2) The funnel plot indicates that these papers 
have a publication bias; this conclusion affects the accuracy of 
this meta-analysis and suggests that actual CPR success rates 
are lower than those reported in the present study.

Conclusions
Timeliness is the core of CPR. The strategy based on the 
time-efficiency is “self- and mutual-saving”. “Self- and mutual-
saving” refers to the behavior shown when the wounded/sick 
or the public saves the wounded/sick at the site of the incident 
before the arrival of medical professionals. Self- and mutual-
saving is the start and foundation of all treatments, and it is 
as important as or even more important than professional 
treatment. Self- and mutual-saving increases optimal treatment 
timeliness and the maximal timeliness value; moreover, it is 
the initial link on the emergency-treatment chain. The quality 
of self- and mutual-saving directly determines the overall 
treatment effect[69]. We should encourage people to learn 
emergency treatment techniques. The success rate of CPR will 
improve as more people master this technique. 
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CPR: Cardiopulmonary resuscitation
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Figure 12.　The CPR success rates of the witness + public group and the other groups at different times.
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