
Circulation. 2019;140:e915–e921. DOI: 10.1161/CIR.0000000000000736� December 10, 2019 e915

Jonathan P. Duff, MD, 
MEd, Chair

Alexis A. Topjian, MD, 
MSCE, FAHA

Marc D. Berg, MD
Melissa Chan, MD
Sarah E. Haskell, DO
Benny L. Joyner Jr, MD, 

MPH
Javier J. Lasa, MD
S. Jill Ley, RN, MS, CNS
Tia T. Raymond, MD, 

FAHA
Robert Michael Sutton, 

MD, MSCE
Mary Fran Hazinski, RN, 

MSN, FAHA
Dianne L. Atkins, MD, 

FAHA

© 2019 American Heart Association, Inc.

AHA FOCUSED UPDATE

2019 American Heart Association Focused 
Update on Pediatric Basic Life Support
An Update to the American Heart Association Guidelines for  
Cardiopulmonary Resuscitation and Emergency Cardiovascular Care

Circulation

https://www.ahajournals.org/journal/circ

ABSTRACT: This 2019 focused update to the American Heart Association 
pediatric basic life support guidelines follows the 2019 systematic review 
of the effects of dispatcher-assisted cardiopulmonary resuscitation (DA-
CPR) on survival of infants and children with out-of-hospital cardiac arrest. 
This systematic review and the primary studies identified were analyzed 
by the Pediatric Task Force of the International Liaison Committee on 
Resuscitation. It aligns with the International Liaison Committee on 
Resuscitation’s continuous evidence review process, with updates published 
when the International Liaison Committee on Resuscitation completes a 
literature review based on new published evidence. This update summarizes 
the available pediatric evidence supporting DA-CPR and provides treatment 
recommendations for DA-CPR for pediatric out-of-hospital cardiac arrest. 
Four new pediatric studies were reviewed. A systematic review of this 
data identified the association of a significant improvement in the rates of 
bystander CPR and in survival 1 month after cardiac arrest with DA-CPR. 
The writing group recommends that emergency medical dispatch centers 
offer DA-CPR for presumed pediatric cardiac arrest, especially when no 
bystander CPR is in progress. No recommendation could be made for or 
against DA-CPR instructions when bystander CPR is already in progress.

Key Words:  AHA Scientific Statements 
◼ cardiopulmonary resuscitation 
◼ children ◼ emergency medical 
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This 2019 focused update to the American Heart Association (AHA) pediatric 
basic life support (PBLS) guidelines for cardiopulmonary resuscitation (CPR) 
and emergency cardiovascular care is based on the systematic review of dis-

patcher instruction in CPR (pediatrics)1 and the resulting Consensus on Science 
With Treatment Recommendations (CoSTR) from the Pediatric Task Force of the 
International Liaison Committee on Resuscitation (ILCOR). A draft pediatric CoSTR 
was posted online for public comment,2 and a summary document containing the 
final CoSTR wording has been published simultaneously with this document.3

AHA guidelines and focused updates are developed in concert with ILCOR’s 
systematic review process. In 2015, the ILCOR evidence evaluation process and the 
AHA development of guidelines and focused updates transitioned to a continu-
ous, simultaneous process, with systematic reviews performed as new published 
evidence warrants or when the ILCOR Pediatric Task Force prioritizes a topic. The 
AHA science experts review new evidence and update the AHA PBLS guidelines as 
needed, typically on an annual basis. A description of the evidence review process 
is available in the “2017 International Consensus on Cardiopulmonary Resuscita-
tion and Emergency Cardiovascular Care Science With Treatment Recommenda-
tions Summary.”4
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Duff et al� 2019 AHA Focused Update on PBLS

The ILCOR systematic review process uses the Grad-
ing of Recommendations Assessment, Development, 
and Evaluation methodology and its associated nomen-
clature to determine strength of recommendation and 
certainty of evidence for the CoSTR. The expert writing 
group for this 2019 PBLS focused update reviewed the 
studies and analysis of the 2019 ILCOR CoSTR sum-
mary1,3 and carefully considered the ILCOR Pediatric 
Task Force consensus recommendations in light of the 
structure and resources of the out-of-hospital and in-
hospital resuscitation systems and providers who use 
AHA guidelines. In addition, the writing group came 
to consensus regarding the Classes of Recommenda-
tion and Levels of Evidence according to the nomencla-
ture developed by the American College of Cardiology/

AHA recommendations for developing clinical practice 
guidelines (Table 1)5 by using the process detailed in the 
“2015 AHA Guidelines Update for Cardiopulmonary 
Resuscitation and Emergency Cardiovascular Care.”6

It is important to note that this 2019 PBLS focused 
update evaluates only the recommendations for the 
use of dispatcher-assisted CPR (DA-CPR) in pediatric 
out-of-hospital cardiac arrest (OHCA). All other rec-
ommendations and algorithms published in the 2017 
focused update,7 “Part 11: Pediatric Basic Life Support 
and Cardiopulmonary Resuscitation Quality” of the 
2015 guidelines update,8 and “Part 13: Pediatric Basic 
Life Support” of the “2010 AHA Guidelines for Cardio-
pulmonary Resuscitation and Emergency Cardiovascu-
lar Care”9 remain the official recommendations of the 

Table 1.  Applying Class of Recommendation and Level of Evidence to Clinical Strategies, Interventions, Treatments, or Diagnostic Testing in Patient 
Care (Updated August 2015)*
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AHA Emergency Cardiovascular Care Science Subcom-
mittee and writing groups.

DISPATCHER INSTRUCTION IN CPR
Effective bystander CPR is a key component of the 
chain of survival from OHCA.10,11 Unfortunately, rates 
of bystander CPR remain low for both adults12 and chil-
dren11–13 with OHCA. In adults with OHCA, the provi-
sion of CPR instructions by emergency dispatchers has 
been associated with increased rates of bystander CPR 
and improved patient outcomes.1,14,15 However, by-
stander CPR rates for pediatric OHCA remain low, even 
when DA-CPR is offered.16,17

A variety of terms have been used to identify the per-
sonnel at an emergency telephone call center who are 
charged with answering the call, interacting with the 
caller, and assigning the needed care providers to the 
incident scene (traditionally called dispatchers). Termi-
nology is similarly varied for the process the dispatcher 
uses to provide real-time CPR instructions to bystanders 
at the scene of an OHCA. In this PBLS focused update, 
to remain consistent with the ILCOR evidence review, 
the term DA-CPR will be used to describe such coach-
ing, recognizing that other terms (such as telecommu-
nicator CPR and telephone CPR) could be substituted.

Evidence Summary—Updated 2019
There has been no previous review focusing specifi-
cally on the effect of DA-CPR instructions for pediatric 
OHCA, although the 2017 PBLS focused update7 in-
cluded registry data from systems that provided such 
instructions. The systematic review analyzed both adult 
and pediatric data (Table 2).1 The ILCOR Pediatric Task 
Force and the AHA writing group reviewed the pedi-
atric studies included in that systematic review that 
compared outcomes for patients who were offered DA-
CPR.11,13,16,19 Patients in a study from Korea18 were not 
evaluated separately in the ILCOR review because they 
were included in another larger study from the same 

registry13 involving overlapping years; in addition, the 
smaller study18 did not compare patients offered DA-
CPR with those not offered DA-CPR. Both adjusted and 
unadjusted study outcomes of the remaining studies 
were analyzed, with the caution that unadjusted out-
comes could be confounded by several factors such as 
cause of arrest, location of arrest, changes in resuscita-
tion guidelines over time, and differences in emergency 
medical services (EMS) protocols.1

An observational study from the All-Japan Utstein 
Registry reported the association of DA-CPR with in-
creased survival at 1 month in 1780 children with OHCA 
enrolled between January 2005 and December 2008.16 
Results were adjusted for age, sex, bystander type, cause 
of cardiac arrest, and interval between the call to EMS 
and arrival. DA-CPR was offered in 28.4% of patients. 
Bystander CPR was performed for more than two-thirds 
(68.7%, 347 of 505) of patients when callers were of-
fered DA-CPR but was performed for only 27.8% (354 
of 1275) of patients when callers were not offered DA-
CPR; thus, DA-CPR was associated with an almost 3-fold 
increase in the likelihood of bystander CPR, a known 
contributor to survival. DA-CPR offered by dispatchers 
was significantly associated with improved 1-month sur-
vival (odds ratio [OR], 1.46 [95% CI, 1.05–2.03]) but not 
with 1-month favorable neurological outcome.16

In a later study from the same All-Japan Utstein Reg-
istry, Goto and colleagues11 examined the effect of DA-
CPR on favorable 1-month neurological outcome and 
survival to 1 month in 5009 children with OHCA enrolled 
from 2008 through 2010. It is important to note that 
the patients with callers who were offered DA-CPR were 
younger (ie, infants) and more likely to have an unwit-
nessed arrest, a presumed cardiac cause of the arrest, 
and bystander CPR compared with those who were not 
offered DA-CPR. Outcomes were adjusted for age, sex, 
presumed cardiac cause, initial rhythm, witnessed versus 
nonwitnessed arrest, and call-to-response interval. Call-
ers for 2698 patients (53.9%) were offered DA-CPR; of 
these, 2019 patients (74.8%) actually received bystander 
CPR. The bystander CPR consisted of chest compression–

Table 2.  Summary of Pediatric Studies on DA-CPR

Author Country Sample Size, n Study Duration Design Primary Outcomes

Goto et al,11 2014 Japan 5009 January 2008–December 2010 Prospective cohort Survival and favorable neurological 
outcome at 1 mo

Akahane et al,16 2012 Japan 1780 January 2005–December 2008 Prospective cohort Survival and favorable neurological 
outcome at 1 mo

Chang et al,13 2018 Korea 1953 January 2012–December 2016 Cross-sectional Survival and favorable neurological 
outcome at hospital discharge

Lee et al,18 2019 Korea 1013 January 2012–December 2013 Cross-sectional Survival and favorable neurological 
outcome at hospital discharge

Ro et al,17 2016 Korea 1529 January 2012–December 2014 Cross-sectional Survival and favorable neurological 
outcome at hospital discharge

DA-CPR indicates dispatch-assisted cardiopulmonary resuscitation. 
Modified from Nikolaou et al1 with permission. Copyright © 2019, Elsevier.
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only CPR for 54.5% (1101 of 2019), conventional CPR 
for 42.3% (855 of 2019), and rescue breaths only for 
3.0% (63 of 2019). Offered DA-CPR was significantly as-
sociated with 1-month survival (adjusted OR, 1.43 [95% 
CI, 1.14–1.79]) but not with 1-month favorable neuro-
logical outcome. The provision of bystander CPR, with or 
without dispatcher instruction, was associated with im-
proved odds of survival and survival with favorable neu-
rological outcomes compared with no bystander CPR.11

The first of 2 Korean registry studies examined the as-
sociation of bystander CPR, with and without dispatcher 
assistance, with survival to hospital discharge of children 
with OHCA between 2012 and 2014.17 Data were adjust-
ed for age, sex, location, cause of the arrest, witnessed 
or unwitnessed arrest, initial rhythm, and EMS response 
interval. Of 1529 patients, 502 (32.8%) had DA-CPR, 
264 (17.3%) had bystander CPR provided without dis-
patcher assistance, and 763 (49.9%) had no bystander 
CPR provided. After multivariable analysis, both DA-CPR 
(OR, 2.14 [95% CI, 1.01–4.58]) and unassisted bystander 
CPR (adjusted OR, 3.52 [95% CI, 1.56–7.92]) were as-
sociated with increased likelihood of favorable neurologi-
cal outcome at hospital discharge compared with no by-
stander CPR. When analyzed by patient age, survival in 
children 9 to 18 years of age more than doubled if the 
child received bystander CPR with or without dispatcher 
assistance. Children between 1 and 8 years of age had 
improved outcomes with unassisted bystander CPR but 
not with DA-CPR. In infants (<12 months of age), there 
was no difference in outcome between the bystander 
CPR and no bystander CPR groups.17

In a more recent study (between 2012 and 2015) of 
2020 children with OHCA from the same Korean da-
tabase, Chang and colleagues13 examined the associa-
tion of DA-CPR with survival to hospital discharge. They 
again noted the association of bystander CPR (versus 
no bystander CPR) with more than double the survival 
with favorable neurological function at hospital dis-
charge, whether that bystander CPR was delivered with 
or without dispatcher assistance.

In the analysis of these 4 pediatric studies performed 
in the systematic review,1 offering DA-CPR was not as-
sociated with significantly improved 1-month favorable 
neurological outcome but was associated with improved 
1-month survival (OR, 1.46 [95% CI, 1.05–2.03]).11 DA-
CPR was also associated with significantly increased like-
lihood of bystander CPR and shortened time from ar-
rest to delivery of CPR. For those patients who actually 
received bystander CPR, DA-CPR was associated with 
improved survival with favorable neurological outcome 
at 1 month compared with no bystander CPR (adjusted 
OR, 1.81 [95% CI, 1.23–2.67]).11 However, as noted, pa-
tients in this large Japanese study who were offered DA-
CPR were more likely to be infants, to have a presumed 
cardiac cause of arrest, and to have an unwitnessed 
arrest compared with those who were not offered DA-

CPR. It is notable that the outcome of patients who re-
ceived bystander DA-CPR was associated with a lower 
likelihood of favorable neurological outcome at 1 month 
after arrest (OR, 0.57 [95%, CI, 0.39–0.84]) compared 
with patients who received unassisted bystander CPR.

2019 Recommendations—New
There is no previous recommendation on this topic.

1.	 We recommend that emergency medical dis-
patch centers offer DA-CPR instructions for 
presumed pediatric cardiac arrest (Class 1; 
Level of Evidence C-LD).

2.	 We recommend that emergency dispatchers 
provide CPR instructions for pediatric cardiac 
arrest when no bystander CPR is in progress 
(Class 1; Level of Evidence C-LD).

There is insufficient evidence to make a recommenda-
tion for or against DA-CPR instructions for pediatric car-
diac arrest when bystander CPR is already in progress.

Discussion
In making these recommendations, the writing group 
considered a number of factors influencing potential ef-
fectiveness of DA-CPR and bystander actions. Although 
the level and quality of evidence for DA-CPR in pediatric 
OHCA are low, we agreed with the ILCOR Pediatric Task 
Force that the likelihood of benefit from DA-CPR clearly 
outweighs the risk. Higher 1-month postarrest survival 
is associated with offered DA-CPR compared with ar-
rests when DA-CPR was not offered.11 In addition, there 
is an association with increased likelihood of secondary 
outcomes such as likelihood of bystander CPR and re-
duced time to CPR among systems offering DA-CPR.1 
The key point of these studies is that DA-CPR is associ-
ated with increased survival and the likelihood of by-
stander CPR. Bystander CPR, with or without dispatcher 
assistance, was associated with improved survival with 
favorable neurological outcome at hospital discharge13 
and at 1 month11 compared with no CPR.

There is clear evidence that bystander CPR is an im-
portant positive prognostic factor in pediatric OHCA, 
and EMS systems that offer DA-CPR document higher 
bystander CPR rates. However, bystander CPR rates in 
pediatric OHCA, even with dispatcher assistance, re-
main low. More work needs to be done to improve by-
stander CPR rates for adults and children.20–22

The available evidence does not clarify the effect of 
the provision of DA-CPR when bystander CPR is already 
in progress. As noted, there is some low-quality (ie, 
observational/registry rather than randomized) evidence 
of an association between offering DA-CPR when by-
stander CPR is already in progress and worse 1-month 
neurological outcomes in pediatric patients with cardiac 
arrest. More research is needed to identify the reasons 
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for this finding. It is possible that most bystanders who 
begin CPR independently (ie, even before dispatcher in-
structions are offered) are trained and may be proficient 
in CPR, so the CPR provided may be of higher quality 
than that delivered by an untrained bystander after dis-
patcher instructions. The writing group weighed the as-
sociation of potential harm (ie, worse 1-month neuro-
logical outcomes) with offering DA-CPR when bystander 
CPR was in progress, as well as the potential harm that 
could result by failing to offer DA-CPR when needed, 
and determined that there was insufficient evidence to 
support a recommendation at this time.

The writing group also recognizes that the data for 
this recommendation come from registry data from 2 
very different EMS systems (Korea and Japan). Differ-
ences in how these EMS systems function may con-
found more global recommendations.

This review did not examine the content of the CPR 
instructions provided by dispatchers delivering DA-CPR. 
In the pediatric studies reviewed, the instructions pro-
vided by the dispatcher varied according to presumed 
bystander CPR skill level, cause of the arrest, and the 
patient’s age. Only 1 study systematically examined the 
effects of the method of CPR suggested by dispatch-
ers, with an improvement in favorable neurological out-
come at 1 month associated with conventional CPR ver-
sus chest compression–only CPR.11 Current AHA PBLS 
guidelines recommend that conventional CPR be pro-
vided for infants and children in cardiac arrest.7 The cur-
rent guidelines also recommend that if rescuers are un-
able or unwilling to provide rescue breaths for pediatric 
arrest, then they should provide compression-only CPR. 
Given the importance of conventional CPR in pediatric 
cardiac arrest, more research is needed to determine the 
quality and content of dispatcher-assisted conventional 

CPR and the outcomes of patients receiving dispatcher-
assisted conventional CPR compared with dispatcher-
assisted chest compression–only CPR. Finally, additional 
research is needed to determine if and when dispatchers 
should offer CPR instructions when bystander CPR is al-
ready in progress.
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