
Review

Meta-analysis of outcomes of the 2005 and 2010 cardiopulmonary
resuscitation guidelines for adults with in-hospital cardiac arrest☆

Aiqun Zhu, MD a,b, Jingping Zhang, MD a,⁎
a Nursing School of Central South University, Tongzipo Rd No. 172, Changsha, Hunan, 410013, China
b Department of Emergency, The Second Xiangya Hospital of Central South University, Changsha, Hunan, 410011, China

a b s t r a c ta r t i c l e i n f o

Article history:
Received 14 January 2016
Received in revised form 2 March 2016
Accepted 2 March 2016

Objectives: The post–cardiac arrest survival rate has remained low since the 2010 cardiopulmonary resuscitation
(CPR) guidelineswere published. The present study aimed to review the 2010 vs 2005CPR guideline outcomes in
adults with in-hospital cardiac arrest.
Methods: The Pub Med, EMBASE, and Cochrane Library databases were searched for articles published between
January 2006 and July 2015. We extracted the following from observational studies and intervention studies:
first author's name, publication year, study duration, age of study population, and sample size. The primary
outcome variables were return of spontaneous circulation (ROSC) and survival to discharge. The data were
divided into 2005 (data collected before December 2010) and 2010 (data collected in December 2010 or later)
CPR guidelines groups.
Results: Twenty-four original articles (77,605 patients) were included. Statistically significant heterogeneity
(ROSC: P b .01, I2 = 97.9%; survival to discharge: P b .01, I2 = 98.3%) was seen, and a random-effects model
was used to pool the outcomes. The pooled ROSC rate for the 2010 group (n= 5;mean, 48%; 95% confidence in-
terval [CI], 0.38-0.58)was only slightly higher than that of the 2005 group (n=19;mean, 47%; 95% CI, 0.38-0.57).
The opposite resultwas noted in the pooled survival to discharge rates (2010: n=5,mean, 14%; 95% CI, 0.08-0.20
vs 2005: n=19;mean, 15%; 95% CI, 0.10-0.20). Therewas actually no significant difference in ROSC or survival to
discharge outcomes between the 2 groups.
Conclusions: The 2010 CPR guidelines emphasized that high-quality chest compressions can increase the ROSC
rate but did not show to improve long-term results.

© 2016 Elsevier Inc. All rights reserved.

1. Introduction

The 2010 cardiopulmonary resuscitation (CPR) guidelines published
by the American Heart Association especially emphasized the use of
high-quality chest compressions during CPR. The most significant
adult basic life support (BLS) change in this document is its recommen-
dation of a compressions, airway, breathing sequence instead of the air-
way, breathing, compressions sequence of the 2005 guidelines to
minimize delays to the initiation of compressions and resuscitation [1].

However, the effect of high-quality CPR on survival has rarely been
prospectively assessed in a randomized trial. One study reported that
the CPR protocol of the 2010 guidelines was associated with a higher
proportion of patients achieving return of spontaneous circulation
(ROSC), but this did not translate to statistically significant

improvements in survival to discharge or neurologically intact survival
in adults with in-hospital cardiac arrest receiving CPR by an emergency
team [2]. However, in children, the CPR intervention research according
to the 2010 CPR guidelines was associated with a trend toward
improved survival to hospital discharge and favorable neurological out-
come but not ROSC [3]. Improved trends in survival to hospital dis-
charge and neurological outcomes occurred in cases of both shockable
and nonshockable arrest rhythms from out-of-hospital cardiac arrest
between October 2005 and December 2012 [4]. With the increasing
rate of dispatcher-assisted bystander CPR, significantly improved sur-
vival and neurological outcomes also occurred in cases of metropolitan
out-of-hospital cardiac arrest with the bystanders trained according to
2010 CPR guidelines [5].

Survival outcomes after resuscitationwere associatedwith age, elec-
trocardiography rhythm, the timing of cardiac arrest, where CPR was
performed, and the duration of CPR [6]. Adults had more frequent
ROSC, 24-hour survival, and survival to discharge than children from
in-hospital CPR in emergency department during 2000 to 2010 [7].

It is unknownwhether the recent improvements are due to the new
2010 guidelines or to an increased number of trained bystanders or
other reasons. Recent meta-analyses of cardiac arrest research have

American Journal of Emergency Medicine 34 (2016) 1133–1139

☆ Competing interest: The authors declare that they have no conflict of interest. The
study was not supported by any fund.
⁎ Corresponding author. Tel.: +86 731 82650264; fax: +86 731 82650262.

E-mail address: jpzhang1965@csu.edu.cn (J. Zhang).

http://dx.doi.org/10.1016/j.ajem.2016.03.008
0735-6757/© 2016 Elsevier Inc. All rights reserved.

Contents lists available at ScienceDirect

American Journal of Emergency Medicine

j ourna l homepage: www.e lsev ie r .com/ locate /a jem

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajem.2016.03.008&domain=pdf
http://dx.doi.org/10.1016/j.ajem.2016.03.008
mailto:jpzhang1965@csu.edu.cn
http://dx.doi.org/10.1016/j.ajem.2016.03.008
http://www.sciencedirect.com/science/journal/


focused on the use of new therapies including mechanical chest com-
pression [8], extracorporeal CPR [9] and defibrillation [10], newmedica-
tions such as adrenaline [11] and antiarrhythmics [12], or resuscitation
training [13]. However, no group has conducted a systematic review to
precisely assess the outcomes of the 2010 CPR guidelines. Usually, out-
of-hospital CPR is performed by a bystander and subject to availability of
first aid equipment, whereas in-hospital arrests receive CPR by trained
health care workers with minimal delay and immediately available
equipment. We decided to focus on in-hospital rather than out-of-
hospital arrests because the environment is more similar between stud-
ies so results would more likely relate to the 2010 vs 2005 guidelines.
Therefore, the goal of this study was to summarize and perform a
meta-analysis of the 2010 vs 2005 CPR guidelines in a population of
adults with in-hospital cardiac arrest.

2. Methods

2.1. Search strategy

A systematic review of the literaturewas based on themeta-analysis
of observational studies in epidemiology statement. Relevant studies
were identified from PubMed, EMBASE, and Cochrane Library searches
using the following terms: (outcome of in-hospital cardiopulmonary
resuscitation [MeSH Terms]) OR (outcome after in-hospital cardiopul-
monary arrest [MeSH Terms]) AND adult. Limits: Only studies of
humans within the defined time frame (January 1, 2006, to July 31,
2015) were included.

First, the first author selected studies based on the titles and
abstracts, and then, the 2 authors respectively screened the full texts
of the remaining articles more thoroughly. Disagreements were settled
by consensus or adjudication of the 2 authors.

The following eligibility criteria were required for inclusion: (1) ob-
servational or intervention study, (2) publication after 2006 with data
sources 2006 or newer, (3) in-hospital arrest, (4) adult population (de-
fined as N14 years), (5) survival data available, and (6) publication in
English. We excluded studies of (1) CPR performed or started in the
out-of-hospital setting; (2) CPR performed in the operating room;
(3) data combining arrests in both children and adults; and (4) CPR per-
formed in a special population, including pregnant women, patients re-
quiring extracorporeal CPR or mechanical resuscitation, or arrest of a
patient who is already intubated.

2.2. Data extraction

In addition to study design, patient characteristics, and sample size,
we extracted information including actual numbers of survivors and
corresponding cohort sizes and event rates. ROSC and survival to dis-
charge were the primary outcome variables, but we also obtained data
on survival at 24 hours and favorable neurological outcomes. If survival
to discharge data were not available, we considered 30-day survival as
survival to discharge.

The data were divided into the 2005 and 2010 CPR guidelines
groups. The data collected before December 2010 were entered into
the 2005 group; those thereafter were included in the 2010 group.

Fig. 1. Literature search data.
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