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Abstract

The aim of this study was to identify factors associated with survival outcomes among hospital cardiac arrest. It was
conducted as a systematic reviews on factors associated to survival rate among hospital cardiac arrest. The PRISMA check-
list was used to report the review. The electronic databases including PubMed, The Cochran library, and Embase were used
for searching on January 11, 2021. The searching was limited to cover the publications during 2000 - 2021, full text,
in English and Thai language, of systematic review articles or systematic review and meta-analysis articles, and peer
reviews. Thirty six studies were included in the review. Time period of study in the articles was from 1990 to 2020; and
the number of samples ranked from 100 - 1,0000. As a result, our systematic literature review identified thirty six
studies. We found that the factors associated with survival outcome among hospital cardiac arrest icluded: (1) the use of
epinephrine which was associated with improved return of spontaneous circulation (ROSC); and (2) prompt manual car-

diopulmonary resuscitation (CPR) which was also effective in increasing ROSC.
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Introduction health problem for over past decades.” Consequently,
An average global incidence of out-of-hospital OHCA system has been developed for improving
cardiac arrest patients (OHCA) is 55 persons per survival rate including return of spontaneous circula-

100,000 per-years which has been a major public tion (ROSC), survival to hospital admission, survival

-184 -



v ala 3 o (Y v ] [
avsiduananisse Gl%’)ﬁﬁ)1ﬂﬂ1’l$ﬂ’ﬂﬁ)ﬂﬁ!ﬂLmuuﬂﬂ‘[‘j\‘lWﬂ’lU'l8: NMINUMUITIUNIINBE T UIZUY

to hospital discharge, survival at 30 days and neuro-
genic outcomes. Currently, these outcomes that were
reported between 0.5-10.4% are still poor.(H) In
addition, the incidence of OHCA essentially increased
when compared with previous years and was associ-
ated with high mortality in COVID- 19 pandemic
situation.®® Previous studies demonstrated that CPR,
location where arrest occurred, time of day on pre-hos—
pital care, response time, scene time, transport time
automated external defibrillator (AED) application
and IV fluid administration were associated with sur-
vival rate.®® However, it is still unclear which
factors are associated with such increased incidence,

mortality,(m

and especially the survival outcomes.
Thus, it is essential to investigate the factors affecting
the survival rate in order to decrease the mortality rate.

Systematic review of factors associated with sur—
vival rate outcome among OHCA patients existed; and
the syntheses of these offer a high quality and prac-
tical way to elucidate the reasons for improving sur-
vival rate and policy recommendations. Therefore, this
systematic review would scope on the evidence of all

aspect that related to survival outcome among OHCA

patients.

Methods

A systematic review of factors associated to sur-
vival rate among hospital cardiac arrest patients was
undertaken based on the methodology developed by
Smith V, et al."® The PRISMA checklist was used
to report the reviews.'”
Review questions
The review question was set as follow: which

factors or interventions associated with survival out-

comes among hospital cardiac arrest patients across

the systematic review evidences?

Eligibility criteria

The inclusion and exclusion criteria using for
eligible studies were pre-determined as populations,
context, and concepts (PCC). Populations of all age
groups who were out-of-hospital cardiac arrest patients
receiving resuscitation by medical and non-medical
staff. Context was defined as any factors such as chest
compression, defibrillation, drug administration as well
as age, gender, response time, scene time, witness by
a bystander that offering for resuscitation out-of-hos-
pital cardiac arrest patients. Concepts or outcomes were
defined as survival rate from out-of-hospital cardiac
arrest including primary outcomes: return of sponta-
neous circulation (ROSC), survival to hospital ad-
mission, survival to hospital discharge, survival at 30
days; and secondary outcomes: neurogenic outcome
(cerebral performance category 1 and 2). Both sys-
tematic reviews with and without meta-analysis were
included. The exclusion was composed of people who
was cardiac arrest under any disease and study of which
investigated outcome after survival from out-of-hos-
pital cardiac arrest.

Searching method

The electronic databases including PubMed, The
Cochran library, and Embase were used for searching
on January 11, 2021. The searching was limited as
2000 -2021, full text, English and Thai language,
systematic reviews articles or systematic review and
meta-analysis articles, and peer reviews.

Study selection

Seventy-one studies from three searching data-
bases were exported into EndNoteX9.?? Five studies
were excluded because of duplicating. Sixty-six stud-

ies were screened for title and abstract. Forty-four of
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full text were scrutinized read by two authors. Ten
studies that not relevant were excluded because they
did not meet the inclusion criteria. Finally, thirty
studies were included for analysis. The flow chart of
the study selection process is presented in Figure 1.

Data extraction

One author extracted following general information
of each thirty-seven studies: author, year, outcome,
factors or intervention by the Microsoft Excel database.
Then, second author verified the extracted information.

Quality appraisal

Although quality appraisal was not essential in scoping

Figure 1 PRISMA flow chart of the study selection process

review, it was recommended. Included studies were
independently assess for quality using R-AMSTAR
(Assessing the Methodological Quality of Systematic
Reviews )" by both authors. For each of the 11 items
on the R~-AMSTAR checklist, a score of 0 was given
if they did not meet the criteria or if information was
unavailable, a score of 1 if the criteria was met. Any
studies which scored less than 5 (out of the possible
total: 11) were not considered to be included in studies.
A score as 6 or more was high quality, it would be
included. If it included in studies were disagreed, they

would be rated and discussed until reaching consensus.
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Results

Searching and selecting the included studies

Thirty-six studies were included in the review.
Twenty of studies were systematic review and sixteen
studies were systematic review with meta-analysis
The period of the studies was between 1990-2020.
Number of samples in the studies ranked from 100
to 1,0000 samples. The characteristics including
authors, year, outcome and factors or interventions
were extracted and presented in Table 1.

Quality of the included studies

The quality of selected studies varied from low to
high by the R-AMSTAR checklist. A cross-sectional
study of which score was 3 (total of 8) (low quality)
was excluded. Consequently, 25 studies included in

the review were composed of 12 quantitative studies

Table 1 Characteristics of the included studies

(48%) scored as a high quality, 11 quantitative stud—-
ies (449%) scored as a moderate quality, and 2 qual-
itative studies (8%) scored as a moderate quality.
Overall kappa’s statistic was 0.70, the acceptable

value.

Discussion

Our systematic literature review identified thir-
ty-six studies. Twenty of them were systematic review
and the other sixteen were systematic review with
meta-analysis. Timing of the studies was between
1990-2020. The factors associated with survival
outcome among out-of-hospital cardiac arrest were
identified as follow (Table 2):

1) The living in urban areas had higher survival

rate than the living in rural areas. Living in urban area

Author (years) Outcome

Intervention or factors

Alanazy ARM, et al.
(201)*

Survival rates

Atiksawedparit P, et al.  Return of spontaneous circulation

(2014)@® Survival to hospital admission

Survival to discharge

Discharge with cerebral performance
Aves T, et al. Return of spontaneous circulation (ROSC)
(2020)@” Survival to hospital admission

survival to discharge

survival at 30 days
Bottiger BW, et al.
(2016)@

Return of spontaneous circulation
Survival to hospital admission
Survival to hospital discharge
survival at 30 days

Descatha A, et al.
(2015)%® admission)

Discharge alive from hospital (Survival to
hospital discharge)

Good neurological outcome

Admission alive at hospital (Survival to hospital

Living in urban areas had higher survival rate than rural areas.
Living in urban area had faster response time, less on scene time
and reduce transport time.

Prehospital adrenaline administration increase Return of

spontaneous circulation.

Standard dose of epinephrine increase return of spontaneous
circulation, survival to hospital admission, survival to discharge,

and survival at 30 days and 3 months.

CPR guided by EMS physicians Return of spontaneous
circulation

Survival to hospital admission

Survival to hospital discharge

Resuscitation at workplace compare with another place
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Table 1 Characteristics of the included studies (continued)

Author (years)

Outcome

Intervention or factors

Faddy SC, et al.
(2016)*"
Finn J, et al.
(2019)*
Fouche, et al.

(2014)*

Gates, et al.

(2015)%”

Huan, et al.

(2019)®"

Li H, et al.
(2016)%?

Liao X, et al.
(2018)%»

Lim ZJ, et al.
(2020)¢"

Liu M, et al.
(2019)%

Liu Y, et al.
(2020)¢

Loomba RS, et al.

(2015)¢"

Majewsk D, et al.

(2019)%®

Return of spontaneous circulation

Survival to hospital admission
Survival to hospital discharge
Return of spontaneous circulation
Survival to hospital admission
Survival to hospital discharge
survival at 30 days

survival with good neurological outcome
Survival to discharge

survival at 30 days

Return of spontaneous circulation
Survival to hospital discharge

Survival to hospital admission

Neurogenic outcome (Cerebral performance

category 1 and 2: CPC)

Neurogenic outcome (Cerebral performance

category: CPC)
Survival to admission
Survival to discharge

ROSC

Neurogenic outcome (Cerebral performance

category: CPC)
Survival to discharge

ROSC

(Collection data during COVID -19 pandemic)

Mortality

Return of spontaneous circulation
Survival to hospital discharge
Survival to hospital admission
Survival to 30 days

ROSC

ROSC

Survival to hospital discharge
Survival to 30 days

Survival to hospital discharge

Survival to 30 days

Biphasic defibrillation waveforms

Standard-dose adrenaline improves return of spontaneous
circulation

Advance airway intervention (AAI) (endotracheal intubation:
ETI and supraglottic airways: SGA) decrease return of

spontaneous circulation and survival to hospital admission.

Mechanical chest compression devices do not improve outcome

when compared to manual chest compression.

Use of epinephrine increase return of spontaneous circulation,
survival to hospital discharge but not increase of neurogenic

outcome and Survival to hospital admission.

Manual cardiopulmonary resuscitation (CPR) was more increase
ROSC.

Manual cardiopulmonary resuscitation (CPR) was not difference
of mechanical CPR in survival to admission, survival to
discharge, and CPC.

Chest-compression only CPR (CCPR) was not less than
standard CPR (SCPR) in improving ROSC, CPC, and survival
to discharge rate.

CCPR was more advantageous in learning and the willingness of
bystanders to implement

COVID-19 pandemic increase OHCA mortality, supraglottic
airway use.

Increase time for call to ambulance, reduce frequency of
unwitnessed events, bystander CPR and AED use effect to
mortality during COVID-19 pandemic.

Mechanical chest compression with LUCAS device does not

improve survival outcome.

High mean regional cerebral oxygen saturation (rSO2) level
associated with ROSC

Use of epinephrine before arrival to the hospital was increase
ROSC.

But increase poor neurologic outcome at the time of discharge.
Comorbidity reduce survival to hospital discharge and poorer

neurological outcomes
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Table 1 Characteristics of the included studies (continued)

Author (years)

Outcome

Intervention or factors

Meier P, et al.
(2010)@?

Morales-Cané 1,

etal. (2016)“”
Ong ME, et al. (2012)

(41)

Pan J (2015)“?

Ran L, et al.
(2020)*¥

Scquizzato T, et al.

(2020)*7

Shao H & Li CS
(2017)“®

Tiah, L, et al.
(2014)“”

van de Glind, EM, et al.

(2013)“®

van Nieuwenhuizen,
B.P, et al.
(2019)“7

Wang CH, et al.
(2013)“®

Wang GN, et al.
(2017)“”

ROSC

Survival to hospital discharge
Neurologic outcome
Neurologic outcome (CPC)
ROSC

Survival to hospital admission
Neurologic outcome (CPC)
ROSC

Survival to hospital admission
Survival to hospital discharge
ROSC

Survival to hospital admission

Survival to hospital discharge

Survival to discharge

Survival to hospital admission
ROSC

Neurologic outcome (CPC)
Survival to discharge

ROSC

ROSC

Survival to hospital discharge
Neurological outcome
Survival to hospital discharge
Survival to hospital admission
Neurological outcome

Survival to hospital discharge

Receiving bystander CPR

Survival rate

ROSC

Survival to hospital discharge

Survival rate to discharge

Long-term neurological outcome

Chest compression first and defibrillation first were not different
in all outcome. But chest compression first be beneficial for
cardiac arrest with a prolong response time.

Standard dose of epinephrine improved ROSC and survival to

hospital admission.

Mechanical CPR decrease survival outcome and neurologic

outcome.

Performance of uninterrupted chest compressions and simple
airway management procedures, and real-time feedback devices
during bystander CPR improve survival rate.

Epinephrine improve ROSC.

Early pre-hospital administration of adrenaline increase the
survival to discharge, return of spontaneous circulation, and

favorable neurological outcomes.

During the COVID-19 pandemic, witnessed cases, bystand—
er-initiated cardiopulmonary resuscitation and resuscitation
attempted by emergency medical services were reduced and
ambulance response times were delays effect to increase ROSC
and survival to hospital discharge.

Epinephrine was associated with improved ROSC.

Endotracheal intubation (ETI) and supraglottic airway devices
(SGA) not significant differences for survival to hospital
admission or discharge and neurological outcome.

Aged over 70 years, elderly at nursing home residency and
comorbidities decrease survival to discharge.

Low SES decrease chance of receiving bystander CPR and

survival rate. (But study was not determined specific SES)

Biphasic waveforms did not seem superior to monophasic ones
with respect to Vf termination, ROSC, or survival to hospital
discharge in OHCA patients with initial Vf rhythm under the
context of current guidelines.

Extracorporeal cardiopulmonary resuscitation (ECPR) improved
survival rate to discharge and long-term neurological outcome

over conventional cardiopulmonary resuscitation (CCPR)

NsasmMsunngRniauwiysanalng 2564 Ui 1 avui 2

189



Factor Affecting Survival Outcome among Hospital Cardiac Arrest: a Systematic Revie

Table 1 Characteristics of the included studies (continued)

Author (years)

Outcome

Intervention or factors

Yan S, et al.
(2020)"

Yang Z, et al.
(2019)®”

Yao L, et al.
(2014)®"
Yu Y, et al.
(2020)¢?

Zhan L, et al.
(2017)%»

Zhang Q, et al.
(2018)¢

Zhu N, et al.
(2019)®

Survival to hospital discharge

ROSC

Survival to hospital discharge

Survival to hospital admission

Survival to hospital discharge

ROSC

30-day survival or survival to hospital discharge

Rate of bystander CPR

Surviving to hospital discharge

ROSC

Neurological outcome at discharge or at 30 days
Long term survival (>6 months)

Rate of initial shockable rhythm

ROSC rate,

the rate of survival to hospital admission
survival to hospital discharge

neurological function

Witnessed by a bystander or emergency medical services (EMS)
who received bystander CPR who were living in Europe and
North America

Endotracheal intubation as early as possible improve ROSC,

survival to admission rate and discharge

Chest compression CPR similar was improved survival to
hospital discharge and ROSC

Interventions that include both a community based component
and health service component appeared to be associated with
improved bystander CPR greater than that of community-only
intervention.

Community based program

Public CPR skills training (standard basic life support courses or
compression-only CPR), distribution of self-instruction CPR
kits to public schools or school students, broadcasting resuscita—
tion training on television or other media, mandatory CPR
training for school students, when acquiring a driver’s license or
for some occupations (eg, firefighters, policemen, and rescue
squads), and messaging trained laypersons or first responders to
encourage attendance at cardiac arrest sites

Program components at the level of health systems

Include strengthening of EMS systems and implementing
advanced life support protocols in hospitals, increasing numbers
of ambulances, and training of EMS and hospital staff in
high-performance CPR skills, early emergency cardiac
catheterization, and use of therapeutic hypothermia.

CPR was performed by untrained bystanders who were assisted
via telephone by emergency services, continuous chest
compression-only CPR led to more people surviving to hospital
discharge.

Gasping or agonal respirations increase in ROSC, neurological

outcomes, long-term survival, and initial shockable rhythm

There were no significant differences in resuscitative effects
between mechanical and manual chest compression in OHCA

patients.

Zwingmann J, et al. Mortality Children have a higher chance of survival after resuscitation of

(2012)(56) neurological outcome at discharge. an out-of-hospital traumatic cardiac arrest compared to adults
but tend to have a poorer neurological outcome at discharge.
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had faster response time, less on scene time and reduce
transport time.

2) Prehospital adrenaline administration increase
Return of spontaneous circulation.

3) Standard dose of epinephrine increase return
of spontaneous circulation, survival to hospital
admission, survival to discharge, and survival at 30
days and 3 months.

4) CPR guided by EMS physicians return of
spontaneous circulation.

5) Biphasic defibrillation wave forms standard dose
adrenaline improves return of spontaneous circu-
lation.

6) Advance airway intervention (AAI) (endotra-
cheal intubation: ETI and supraglottic airways: SGA)
decrease return of spontaneous circulation and sur—
vival to hospital admission.

7) Mechanical chest compression devices do not
improve outcome when compared to manual chest
compression.

8) Use of epinephrine increase return of sponta-

neous circulation, survival to hospital discharge but

not increase of neurogenic outcome and Survival to
hospital admission.

9) Manual cardiopulmonary resuscitation (CPR)
was more increase ROSC.

10) Increase time for call to ambulance, reduce
frequency of unwitnessed events, bystander CPR and
AED use effect to mortality during COVID-19 pan-
demic.

11) Use of epinephrine before arrival to the
hospital was increase ROSC.

12) Chest compression first and defibrillation first
were not different in all outcome. But chest compres-
sion first be beneficial for cardiac arrest with a prolong
response time.

13) Standard dose of epinephrine improved ROSC
and survival to hospital admission.

14) Epinephrine improve ROSC.

Therefore, from all the factors mentioned above
it was found that if operators in the emergency med-
ical system pay attention to there factors, the patients’

survival rate could be improved.

Table 2 Factors related to survival outcome among out-of-hospital cardiac arrest patients

Factors/ Author (year) Outcome
Interventions ROSC Survival to Survival to Survival at Survival at Neurological Mortality
hospital hospital ~ 30 days 3 months outcome
admission  discharge (CPC)
Individual level
Children receive CPR  Zwingmann J, et al.®® -(0) -(0)
Comorbidity receive ~ Majewsk D, et al.®®, -(0) -(0)
CPR van de Glind EM, et al.“®
Age over 70 years van de Glind EM, et al.“*® -(0)
receive CPR
Elderly at nursing van de Glind EM, et al.“® -(0)
home
Low SES van Nieuwenhuizen, BP, et al.“”  -(0) -(0) -(0)
NsIMIunngRnRulsznalng 2564 U7 1 avui 2 191



Factor Affecting Survival Outcome among Hospital Cardiac Arrest: a Systematic Revie

Table 2 Factors related to survival outcome among out-of-hospital cardiac arrest patients (continued)

Factors/ Author (year) Outcome

Interventions ROSC Survival to Survival to Survival at Survival at Neurological Mortality

hospital hospital 30 days 3 months outcome

admission  discharge (CPC)
Individual level
Living in Europe and  Yan S, et al." +(0)
North America
Drug administration
Prehospital adrenaline  Atiksawedparit P, et al.*>, +(0) +(0), -(0) +(0) +(0) +(0) -(0), +(0)
administration Finn J, et al.<23), Aves T, et al.(“),
(standard dose) Huan L, et al.®", Loomba RS,
et al.<37), Morales-Cané 1, et al.(“’),
Pan J(“), Ran L, et al.<43),
Shao H & Li CS“*
CPR guided by Bottiger BW, et al.?” +(0)  +(0) +(0)
EMS physicians
Time administration
Witnessed by a Yan S, et al.”, +(0)
bystander or
emergency medical
services (EMS)
Received bystander Yan S, et al.”’, Zhan L, et al.®® +(0)
CPR
EMS operating in Alanazy ARM, et al.®?, +(0) +(0)
urban area Zhan L, et al. 52
Organization administration
Resuscitation at Descatha A, et al.*® +(0) +(0) +(0)
workplace
Community based Yuy, et al.®?
intervention
Community based Yuy, et al.®?
program with health
system
Real-time feedback ~ Pan J“?, Zhan L, et al.*® +(0) +(0) +(0)
devices during
bystander CPR
CPR technique
Biphasic defibrillation Faddy SC, et al.*” +(0)
waveforms
Manual chest Gates, et al.*” +(0) +(0) +(0)
compression
Chest-compression Liao X, et al.®®, Pan J“?, +(0) +(0) +(0) +(0)

only CPR (CCPR)  Yao L, et al.®”, Zhan L, et al.®?
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Table 2 Factors related to survival outcome among out-of-hospital cardiac arrest patients (continued)

Factors/ Author (year)

Outcome

Interventions ROSC  Survival to Survival to Survival at Survival at Neurological Mortality

hospital hospital 30 days 3 months outcome

admission  discharge (CPC)
CPR technique
Mechanical chest Liu M, et al.®”, Ong ME, et al.“" -(0) -(0) -(0) -(0) -(0)
compression with
LUCAS device or
mechanical CPR
Endotracheal intuba  Yang Z, et al.®” +(0) +(0) +(0)
~tion as early as
possible
Gasping or agonal Zhang Q, et al.®® +(0) +(0)
respirations
COVID 19 situation
COVID-19 Lim ZJ, et al.®" +(0)
pandemics
Time for call to Lim ZJ, et al.®, -(0) -(0) +(0)
ambulance Scquizzato T, et al.*”
Reduce frequency of  Lim ZJ, et al.®® +(0)
unwitnessed events
Reduce bystander Lim ZJ, et al.®¥ +(0)
CPR
Reduce witnessed Scquizzato T, et al."" -(0) -(0)
cases
Reduce bystander- Scquizzato T, et al."" -(0) -(0)
initiated CPR
Resuscitation attempted by emergency medical services
Reduce AED use Lim ZJ, et al.®¥ +(0)
References Resuscitation 2010;81:1479-87.

1. Yan S, Gan Y, Jiang N, Wang R, Chen Y, Luo Z, et al.
The global survival rate among adult out-of-hospital
cardiac arrest patients who received cardiopulmonary
resuscitation: a systematic review and meta—-analysis. Crit
Care 2020;24:61.

2. Berdowski J, Berg RA, Tijssen JG, Koster RW. Global
incidences of out-of-hospital cardiac arrest and surviv-

al rates: systematic review of 67 prospective studies.

3.

Members WG, Roger VL, Go AS, Lloyd-Jones DM,
Benjamin EJ, Berry JD, et al. Heart disease and stroke
statistics—201 2 update: a report from the American Heart
Association. Circulation 2012;125:e2.

Perkins GD, Lockey AS, de Belder MA, Moore F,
Weissberg P, Gray H. National initiatives to improve
outcomes from out-of-hospital cardiac arrest in England.

BMJ 2016;33.448-51.

NsasmMsunngRniauwiysanalng 2564 Ui 1 avui 2

193



10.

11.

12.

Factor Affecting Survival Outcome among Hospital Cardiac Arrest: a Systematic Revie

Ong MEH, Do Shin S, De Souza NNA, Tanaka H,
Nishiuchi T, Song KJ, et al. Outcomes for out-of-hos-
pital cardiac arrests across 7 countries in Asia: The Pan
Asian Resuscitation Outcomes Study (PAROS). Resus-
citation 2015;96:100-8.

Baldi E, Sechi GM, Mare C, Canevari F, Brancaglione
A, Primi R, et al. Out-of-hospital cardiac arrest during
the Covid-19 outbreak in Italy. New England Journal of
Medicine 2020;383:496-8.

Baldi E, Sechi GM, Mare C, Canevari F, Brancaglione
A, Primi R, et al. COVID-19 kills at home: the close
relationship between the epidemic and the increase of
out-of-hospital cardiac arrests. European heart journal
2020;41:3045-54.

Marijon E, Karam N, Jost D, Perrot D, Frattini B, Der-
kenne C, et al. Out-of-hospital cardiac arrest during the
COVID-19 pandemic in Paris, France: a popula-
tion-based, observational study. The Lancet Public
Health. 2020.

Johnson MA, Haukoos JS, Larabee TM, Daugherty S,
Chan PS, McNally B, et al. Females of childbearing age
have a survival benefit after out-of-hospital cardiac
arrest. Resuscitation 2013;84:639-44.

Bray JE, Stub D, Bernard S, Smith K. Exploring gender
differences and the “oestrogen effect” in an Australian
out-of-hospital cardiac arrest population. Resuscitation
2013;84:957-63.

Wallace SK, Abella BS, Shofer FS, Leary M, Agarwal
AK, Mechem CC, et al. Effect of time of day on pre-
hospital care and outcomes after out-of-hospital cardi-
ac arrest. Circulation 2013;127:1591-6.

Vukmir RB. Survival from prehospital cardiac arrest is
critically dependent upon response time. Resuscitation

2006;69:229-34.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kitamura T, Kiyohara K, Sakai T, Iwami T, Nishiyama
C, Kajino K, et al. Epidemiology and outcome of adult
out-of-hospital cardiac arrest of non-cardiac origin in
Osaka: a population-based study. BMJ open 2014;4:1 -
11.

Tijssen JA, Prince DK, Morrison LJ, Atkins DL, Austin
MA, Berg R, et al. Time on the scene and interventions
are associated with improved survival in pediatric
out-of-hospital cardiac arrest. Resuscitation 2015;94:1 -
7.

Spaite DW, Bobrow BJ, Vadeboncoeur TF, Chikani V,
Clark L, Mullins T, et al. The impact of prehospital
transport interval on survival in out-of-hospital cardiac
arrest: implications for regionalization of post-resusci-
tation care. Resuscitation 2008;79(1):61-6.
Weisfeldt ML, Everson-Stewart S, Sitlani C, Rea T,
Aufderheide TP, Atkins DL, et al. Ventricular tachyar-
rhythmias after cardiac arrest in public versus at home.
New England Journal of Medicine 2011;364:313-21.
Scquizzato T, Landoni G, Paoli A, Lembo R, Fominskiy
E, Kuzovlev A, et al. Effects of COVID-19 pandemic
on out-of-hospital cardiac arrests: A systematic review.
Resuscitation 2020;157:241-17.

Smith V, Devane D, Begley CM, Clarke M. Methodol-
ogy in conducting a systematic review of systematic
reviews of healthcare interventions. BMC medical re-
search methodology 2011;11:1-6.

Moher D, Liberati A, Tetzlaff J, Altman DG, Group P.
Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. PLoS Med 2009;
6:¢1000097.

The EndNote Team. EndNote X9, Philadelphia, PA:
Clarivate; 201 3.

Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson

N, Hamel C, et al. Development of AMSTAR: a mea-

194

Journal of Emergency Medical Services of Thailand, 2021 Volume 1 No. 2



v ala 3 e 0 v ] [
avsiduananisse mmmmnmwm’lﬁmqmmuuaﬂT‘Nwmma: NMINUMUITIUNIINBENUUIZUY

22.

23.

24.

25.

26.

27.

28.

29.

surement tool to assess the methodological quality of
systematic reviews. BMC medical research methodology
2007;7:7-10.

Alanazy ARM, Wark S, Fraser J, Nagle A. Factors im-
pacting patient outcomes associated with use of emer-
gency medical services operating in urban versus rural
areas: a systematic review. Int J Environ Res Public
Health 2019;16:1728.

Atiksawedparit P, Rattanasiri S, McEvoy M, Graham
CA, Sittichanbuncha Y, Thakkinstian A. Effects of pre-
hospital adrenaline administration on out-of-hospital
cardiac arrest outcomes: a systematic review and me-
ta—analysis. Crit Care 2014;18:463-75.

Aves T, Chopra A, Patel M, Lin S. Epinephrine for
out-of-hospital cardiac arrest: an updated systematic
review and meta-Analysis. Critical Care Medicine
2020;48:225-9.

Bottiger BW, Bernhard M, Knapp J, Nagele P. Influence
of EMS-physician presence on survival after out-of-hos-
pital cardiopulmonary resuscitation: systematic review
and meta-analysis. Crit Care 2016;20:4.

Descatha A, Dagrenat C, Cassan P, Jost D, Loeb T, Baer
M. Cardiac arrest in the workplace and its outcome: a
systematic review and meta-analysis. Resuscitation
2015;96:30-6.

Faddy SC, Jennings PA. Biphasic versus monophasic
waveforms for transthoracic defibrillation in out-of-
hospital cardiac arrest. Cochrane Database of Systemat—
ic Reviews 2016;2:CD006762.

Finn J, Jacobs I, Williams TA, Gates S, Perkins GD.
Adrenaline and vasopressin for cardiac arrest. Cochrane
Database Syst Rev 2019;1:CD003179.

Fouche PF, Simpson PM, Bendall J, Thomas RE, Cone
DC, Doi SA. Airways in out-of-hospital cardiac arrest:

systematic review and meta-analysis. Prehospital emer—

30.

31.

32.

33.

34.

35.

36.

gency care : official journal of the National Association
of EMS Physicians and the National Association of State
EMS Directors 2014;18:244-56.

Gates S, Quinn T, Deakin CD, Blair L, Couper K, Per-
kins GD. Mechanical chest compression for out-of-hos-
pital cardiac arrest: Systematic review and meta-analy-
sis. Resuscitation 2015;94:91-17.

Huan L, Qin F, Wu Y. Effects of epinephrine for
out-of-hospital cardiac arrest: A systematic review and
meta-analysis of randomized controlled trials. Medicine
(Baltimore) 2019;98:¢17502.

Li H, Wang D, Yu Y, Zhao X, Jing X. Mechanical
versus manual chest compressions for cardiac arrest: a
systematic review and meta-analysis. Scand J Trauma
Resusc Emerg Med 2016;24:10.

Liao X, Chen B, Tang H, Wang Y, Wang M, Zhou M.
Effects between chest-compression-only cardiopulmo-
nary resuscitation and standard cardiopulmonary resus-
citation for patients with out-of-hospital cardiac arrest:
A Meta-analysis. Zhonghua Wei Zhong Bing Ji Jiu Yi
Xue 2018;30:1017-23.

Lim ZJ, Ponnapa Reddy M, Afroz A, Billah B, Shekar
K, Subramaniam A. Incidence and outcome of out-of-hos-
pital cardiac arrests in the COVID-19 era: A systemat-
ic review and meta-analysis. Resuscitation
2020;157:248-58.

Liu M, Shuai Z, Ai J, Tang K, Liu H, Zheng J, et al.
Mechanical chest compression with LUCAS device does
not improve clinical outcome in out-of-hospital cardiac
arrest patients: A systematic review and meta-analysis.
Medicine 2019;98:e17550.

Liu Y, Jing K, Liu H, Mu Y, Jiang Z, Nie Y, et al.
Association between cerebral oximetry and return of
spontaneous circulation following cardiac arrest: A sys—

tematic review and meta-analysis. PLOS One

NsasmMsunngRniauwiysanalng 2564 Ui 1 avui 2

195



37.

38.

39.

40.

41.

42.

43.

44.

Factor Affecting Survival Outcome among Hospital Cardiac Arrest: a Systematic Revie

2020;15(e0234979):1-12.

Loomba RS, Nijhawan K, Aggarwal S, Arora RR. In-
creased return of spontaneous circulation at the expense
of neurologic outcomes: Is prehospital epinephrine for
out-of-hospital cardiac arrest really worth it? Journal of
Critical Care 2015;30:1376-81.

Majewski D, Ball S, Finn J. Systematic review of the
relationship between comorbidity and out-of-hospital
cardiac arrest outcomes. BMJ Open 2019;9:e031655.
Meier P, Baker P, Jost D, Jacobs I, Henzi B, Knapp G,
et al. Chest compressions before defibrillation for
out-of-hospital cardiac arrest: A meta-analysis of ran-
domized controlled clinical trials. BMC Medicine 2010;8.
Morales-Cané I, Valverde-Le6n MD, Rodriguez-Bor-
rego MA. Epinephrine in cardiac arrest: systematic review
and meta-analysis. Rev Lat Am Enfermagem
2016;24:e2821.

Ong ME, Mackey KE, Zhang ZC, Tanaka H, Ma MH,
Swor R, et al. Mechanical CPR devices compared to
manual CPR during out-of-hospital cardiac arrest and
ambulance transport: a systematic review. Scand J Trau-
ma Resusc Emerg Med 2012;20:39.

Pan J, Zhu JY, Kee HS, Zhang Q, Lu YQ. A review of
compression, ventilation, defibrillation, drug treatment,
and targeted temperature management in cardiopulmonary
resuscitation. Chinese Medical Journal 2015;128(4):550-
4.

Ran L, Liu J, Tanaka H, Hubble MW, Hiroshi T, Huang
W. Early Administration of Adrenaline for Out-of-Hos~
pital Cardiac Arrest: A Systematic Review and Me-
ta-Analysis. Journal of the American Heart Association
2020;9(11):e014330.

Shao H, Li CS. Epinephrine in out-of-hospital cardiac
arrest: helpful or harmful? Chin Med J (Engl) 2017;130:
2112-6.

45.

46.

417.

48.

49.

50.

51.

Tiah L, Kajino K, Alsakaf O, Bautista DC, Ong ME,
Lie D, et al. Does pre-hospital endotracheal intubation
improve survival in adults with non-traumatic out-of-hos-
pital cardiac arrest? A systematic review. West J Emerg
Med 2014;15:749-57.

van de Glind EM, van Munster BC, van de Wetering FT,
van Delden JJ, Scholten RJ, Hooft L. Pre-arrest predic-
tors of survival after resuscitation from out-of-hospital
cardiac arrest in the elderly a systematic review. BMC
Geriatr 2013;13:68.

van Nieuwenhuizen BP, Oving I, Kunst AE, Daams J,
Blom MT, Tan HL, et al. Socio-economic differences
in incidence, bystander cardiopulmonary resuscitation and
survival from out-of-hospital cardiac arrest: A system-
atic review. Resuscitation 2019;141:44-62.

Wang CH, Huang CH, Chang WT, Tsai MS, Liu SSH,
Wu CY, et al. Biphasic versus monophasic defibrillation
in out-of-hospital cardiac arrest: A systematic review
and meta-analysis. American Journal of Emergency
Medicine 2013;31:1472-8.

Wang GN, Chen XF, Qiao L, Mei Y, Lv JR, Huang XH,
et al. Comparison of extracorporeal and conventional
cardiopulmonary resuscitation: A meta-analysis of 2 260
patients with cardiac arrest. World Journal of Emergen-
cy Medicine 2017;8:5-11.

Yang Z, Liang H, Li J, Qiu S, He Z, Li J, et al. Com-
paring the efficacy of bag-valve mask, endotracheal
intubation, and laryngeal mask airway for subjects with
out-of-hospital cardiac arrest: An indirect meta-analy-
sis. Annals of Translational Medicine 2019;7:257.
Yao L, Wang P, Zhou L, Chen M, Liu Y, Wei X, et al.
Compression-only cardiopulmonary resuscitation vs
standard cardiopulmonary resuscitation: An updated
meta-analysis of observational studies. American Jour-

nal of Emergency Medicine 2014;32:517-23.

196

Journal of Emergency Medical Services of Thailand, 2021 Volume 1 No. 2



v ala 3 e 0 v ] [
avsiduananisse mmmmnmawﬂwqmmuuaﬂf‘s\iwmma: NMINUMUITIUNIINBENUUIZUY

52. Yu Y, Meng Q, Munot S, Nguyen TN, Redfern J, Chow cardiac arrest: an updated systematic review and me-
CK. Assessment of Community Interventions for By- ta—analysis. Scand J Trauma Resusc Emerg Med
stander Cardiopulmonary Resuscitation in Out-of-Hos- 2018;26:106.

pital Cardiac Arrest: A Systematic Review and Me- 55. Zhu N, Chen Q, Jiang Z, Liao F, Kou B, Tang H, et al.

ta—analysis. JAMA Netw Open 2020;3:6209256. A meta-analysis of the resuscitative effects of mechan-
53. Zhan L, Yang LJ, Huang Y, He Q, Liu GJ. Continuous ical and manual chest compression in out-of-hospital
chest compression versus interrupted chest compression cardiac arrest patients. Crit Care 2019;23:100.

for cardiopulmonary resuscitation of non-asphyxial  56. Zwingmann J, Mehlhorn AT, Hammer T, Bayer J, Std-

out-of-hospital cardiac arrest. Cochrane Database Syst kamp NP, Strohm PC. Survival and neurologic outcome
Rev 2017;3:CD0101 34. after traumatic out-of-hospital cardiopulmonary arrest
54. Zhang Q, Liu B, Qi Z, Li C. Prognostic value of gasp- in a pediatric and adult population: a systematic review.
ing for short and long outcomes during out-of-hospital Crit Care 2012;16:R117.
UNARED

ﬂaﬁ'ﬂﬁa‘imaGiamsiam%?mmﬂmazﬁ'ﬂwqmté’uuaﬂfﬂwmma: MINUMUIITUNTINA TN UIZUL

Tw3uns wan*; gundl wasue**; fisaud a3auns =+ 13anval 2daaua3**
* §OTUMITWENILIBASFISUIT) dmmalneg; ** FnenaeneIIananinisa; << ymIngasunnvan
:nmﬁmsuwm]’gmﬁuuﬁaﬂsxmﬂlm 2564;1(2):184-97.
msduansiaidedemamuminssanssseinausuueseil faajimineaiasnunsmiadeuasdaiansy
thisifinadamssaaionnamsilangaiuuanlamening Beuiiumsite fiseldmmusmaiiussuuinduais
fiimtastusanmasaaiioluameilavgaduuanlsmenng mugduuuesainsuasans Tasfimsnnasaumy
\nawsiued PRISMA wamsdaansiududas mnmsdudulugiudayadidnnsaiind 1éun PubMed, The Cochran library
oy Embase iaiuil 11 unnan w.a. 2564 Hiadrnmiiaiaiweunslull w.a. 2543-2564 Tasdadannuanans
atudamammssnguuazamning ldud enmsmanumnssanssueiuiiuszuy msllnnsiodunu uasunany
Arnsiuazingal MmsAnmni 36 Gasihunarimsdaidan denmuasmsAnmitedudt .. 1990 f9 2020
d9Uuamside MnszuManuNIsIUnssNealiuszuy fimsfnwithunasindadonnunmue 36 o
wuh Tadeiiiendasiumsagsanzasnmeilangaiuuanlsanennaiidauainniige 2 suduusn léud gihedldduen
epinephrine anzldumaheiounsaguanlsanentng Fduwusiumanauanasmslnadsuidanldiasas fihe uas

matsufuin (CPR) admad thgiinnmsnausnzasmsivadsudanlatasagihasnniuuiaany

o o o LY [ @ v o oA £ v [
AmaAgy: M langaduidisuway; Jadsinedas; msmunnnssaunssuadiaiiuszuy
{3ufiagauunanu: Iwsuns wae, 81uad: Pairin.P@stin.ac.th

NsasmMsunngRniauwiysanalng 2564 Ui 1 avui 2 197



