
QUESTION 
Should a specific blood pressure target (I) vs no blood pressure target or a different blood pressure target be used for infants and children in 
any se�ng (in-hospital or out-of-hospital cardiac arrest) a�er return of spontaneous circula�on (ROSC) (P)? 

POPULATION: infants and children a�er return of spontaneous circula�on (ROSC) (P),  

INTERVENTION: A specific blood pressure target 

COMPARISON: No blood pressure target or a different blood pressure target 

MAIN OUTCOMES: Survival to hospital discharge; Survival with favourable neurological outcome; 

SETTING: in-hospital or out of hospital cardiac arrest (IHCA, OHCA) 

PERSPECTIVE: 
 

BACKGROUND:   

CONFLICT OF 
INTERESTS: 

A Topjian – Senior author on included studies was recused from Pediatric Task Force recommenda�ons. However, did provide context and 
background informa�on. 

ASSESSMENT 
Problem 
Is the problem a priority? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
● Yes 
○ Varies 
○ Don't know  

Cardiac arrest In and out of hospital is a major cause of morbidity and mortality in infants and 
children. Once return of circula�on (ROC) is achieved, the next phase is ensuring adequate 
organ perfusion and reducing the risk of further neurological injury during the post-
resuscita�on syndrome. Blood pressure control is among the cri�cal factors influencing 
prognosis and outcome a�er cardiac arrest. Maintaining an adequate blood pressure may be 
linked to maintaining adequate �ssue perfusion and op�mizing pa�ent outcomes. 

Determining the op�mal blood pressure targets in infants and children a�er ROC poses a 
significant challenge due to lack of evidence. Clinical prac�ce in this area is largely based upon 
a few pediatric studies, extrapola�on from studies conducted in adult popula�ons or expert 
consensus recommenda�ons. While studies iden�fied an associa�on between hypotension 
post-ROC in infants and children, these studies are small and it is also difficult to know if the 
associa�on is causal or is a surrogate marker of more severe cardiac arrest.  

Poten�al benefits include both more survivors to hospital discharge and also more survivors 
with favourable neurological outcomes. However, use of higher blood pressure targets may 

This is the first systema�c review on this 
topic for the pediatric task force  



have undesirable pa�ent effects, such as longer length of hospital or intensive care stay and 
complica�ons of requiring central intravenous access to deliver medica�on.  

Desirable Effects 
How substan�al are the desirable an�cipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
● Moderate 
○ Large 
○ Varies 
○ Don't know  

Six studies were included from the systema�c review (Topjian 2014, 1518; Topjian 2018, 143; 
Topjian 2019a, 88; Topjian 2019b, 24, Laverriere 2020, 143; Gardner 2023, 388). All six were 
non-randomized observa�onal cohort studies, with five being secondary analyses. The review 
iden�fied significant varia�on in BP target defini�ons (e.g. systolic, mean and diastolic BP; and 
>5th, >10th and >50th cen�le for age) and �me frames for measurement (<20 minutes, 0 to 6 
hours, within 24 hours, and within 0-72 hours).  

 In our final analysis, we included four studies (Topjian 2014, 1518; Topjian 2018, 143; Topjian 
2019a, 88; Laverriere 2020, 143) examining the BP targets of systolic BP >5th cen�le for age 
compared with systolic BP ≤5th cen�le within the first six hours post return of circula�on. The 
pooled sample included 463/930 (49.8%) pa�ents following in-hospital cardiac arrest (IHCA), 
and 467/930 (50.2%) a�er out-of-hospital cardiac arrest). We also included one study 
(Gardiner 2023, 388) which enrolled 693 infants and children a�er IHCA (excluding pa�ents 
requiring extra-corporeal life support). This study compared systolic BP >10th cen�le with 
systolic BP ≤10th cen�le within the first six hours post return of circula�on. The systolic BP cut 
off at the 10th cen�le was generated from receiver operator characteris�c curves and spline 
curves created from the study data. 

For the cri�cally important outcome of survival, we iden�fied very-low-certainty evidence 
(downgraded for inconsistency and indirectness) from four observa�onal studies (Topjian 
2014, 1518; Topjian 2018, 143; Topjian 2019a, 88; Laverriere 2020, 143) enrolling 931 children 
a�er in-hospital or out-of-hospital cardiac arrests, in the first six hours post return of 
circula�on (ROC), that showed benefit from exposure to a systolic BP >5th cen�le when 
compared with systolic BP ≤5th cen�le (pooled adjusted Rela�ve Risk (aRR), 1.34; 95%CI, 1.07 
to 1.52); P = 0.01); 143 more pa�ents/1000 survived with the interven�on [95% CI, 30 more 
pa�ents/1000 to 219 more pa�ents/1000 survived with the interven�on]). 

For the cri�cally important outcome of survival with good neurological outcome, we 
iden�fied very-low-certainty evidence (downgraded for inconsistency and indirectness) from 
two observa�onal studies (Topjian 2014, 1518; Laverriere 2020, 143) enrolling 584 children 
a�er in-hospital or out-of-hospital cardiac arrests, in the first six hours post ROC, that showed 
benefit from exposure to a systolic BP >5th cen�le when compared with SBP ≤5th cen�le 
(pooled aRR, 1.30; 95%CI, 1.06 to 1.60); P = 0.01); 156 more pa�ents/1000 survived with the 
interven�on [95% CI, 31 more pa�ents/1000 to 312 more pa�ents/1000 survived with the 
interven�on]). 

Although the size effect from the 
combines studies is small, the value of 
the outcomes is of high value and the 
poten�al impact on infants and children 
globally who get ROSC following a CA is 
large. 

The three studies (Gardner 2023, 388; 
Topjian 2019a, 88; Topjian 2019b, 24) 
use BP norms adjusted for age, sex and 
height, Topjian (2018, 1518) uses age, 
and the other papers used BP norms 
adjusted for age and sex. The task force 
felt it was most appropriate to use BP 
norms adjusted for age, sex and height. 

Two studies (Topijan 2019b, 24; Topijan 
2014, 143) targeted temperature 
management was applied. The SBP 
measurements were obtained during 
the 0-6 hour �me frame from when the 
targeted temperature management was 
applied and not from the �me of 
sustained ROC. In both studies targeted 
temperature management was ini�ated 
within the first 6 hours of sustained 
ROC. 

Two studies were excluded as the 
defini�on of hypotension could not be 
ascertained (Lin 2010, 410; Lin 2013, 
439). 
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Outcomes № of 
par�cipants 
(studies) 
Follow-up 

Certainty of 
the evidence 
(GRADE) 

Rela�ve 
effect 
(95% CI) 

An�cipated absolute effects* (95% CI) 

Risk >5th SBP cen�le 
systolic blood 
pressure target 
within 6 hours 
compared with ≤5th 

Risk difference with 
>5th cen�le systolic 
blood pressure 
target within 6 hours 
compared with ≤5th.  

Survival to hospital 
discharge 
assessed with: 
survival 

931 
(4 non-
randomised 
studies)1,2,3,4 

⨁◯◯◯ 
Very lowa,b 

RR 1.41 
(1.20 to 
1.60) 

Study popula�on 

422 per 1,000 173 more per 1,000 
(84 more to 253 
more) 

Survival with 
favourable 
neurological outcome 
assessed with: PCPC 
1-2 and 0-1 change 
from baseline, or 1-3 
and no change from 
baseline  

584 
(2 non-
randomised 
studies)1,4 

⨁◯◯◯ 
Very lowc,d 

RR 1.30 
(1.06 to 
1.60) 

Study popula�on 

520 per 1,000 156 more per 1,000 
(31 more to 312 
more) 

1. Topjian, et al. Early postresuscitation hypotension is associated with increased 
mortality following pediatric cardiac arrest. Critical care medicine ; 2014. 

2. Topjian, et al.  Association of Early Postresuscitation Hypotension With Survival to 
Discharge After Targeted Temperature Management for Pediatric Out-of-Hospital 
Cardiac Arrest: Secondary Analysis of a Randomized Clinical Trial. JAMA pediatrics ; 
2018. 

3. Topjian, et al. Therapeutic Hypothermia after Pediatric Cardiac Arrest Trial, 
Investigators. The association of early post-resuscitation hypotension with discharge 
survival following targeted temperature management for pediatric in-hospital cardiac 
arrest.. Resuscitation; 2019. 

4. Laverriere, et al.. Association of Duration of Hypotension With Survival After Pediatric 
Cardiac Arrest. Pediatric. Pediatric critical care medicine; 2020. 

a. Combining OHCA and IHCA with different BP monitoring devices. 
b. Secondary analysis of RCTs. BP assessment was not primary goal 
c. Similar assessment of hypotension and burden of hypotension.  



d. Only 2 studies available 

 

For the cri�cally important outcome of survival, we iden�fied very-low-certainty evidence 
(downgraded for indirectness) from one study (Gardner 2023, 388), showing benefit from 
exposure to a systolic BP > 10th cen�le when compared with systolic BP ≤10th cen�le (aRR, 
1.21; 95%CI, 1.00 to 1.33); P <0.01); 138 more pa�ents/1000 survived with the interven�on 
[95% CI, 66 more pa�ents/1000 to 213 more pa�ents/1000 survived with the interven�on]). 

For the cri�cally important outcome of survival with good neurological outcome, we 
iden�fied very-low-certainty evidence  (downgraded for indirectness) from one study 
(Gardner 2023, 388), that showed benefit from exposure to a systolic BP >10th cen�le when 
compared with systolic BP ≤10th cen�le (aRR, 1.22; 95%CI, 1.10 to 1.35); P <0.01); 134 more 
pa�ents/1000 survived with the interven�on [95% CI, 61 more pa�ents/1000 to 213 more 
pa�ents/1000 survived with the interven�on]). 

 

Outcomes № of 
par�cipants 
(studies) 
Follow-up 

Certainty of 
the evidence 
(GRADE) 

Rela�ve 
effect 
(95% CI) 

An�cipated absolute effects* (95% CI) 

Risk >10th SBP cen�le 
systolic blood 
pressure target 
within 6 hours 
compared with ≤10th 

Risk difference with 
>10th cen�le systolic 
blood pressure target 
within 6 hours 
compared with ≤10th. 

Survival 693 
(1 non-
randomised 
study)1 

⨁◯◯◯ 
Very lowa,b 

RR 1.210 
(1.100 to 
1.333) 

Study popula�on 

657 per 1,000 138 more per 1,000 
(66 more to 219 more) 

Survival with 
favourable 
neurological 
outcome 
assessed with: 
PCPC 1-3 or no 
change from 
baseline 

692 
(1 non-
randomised 
study)1 

⨁◯◯◯ 
Very lowa,b 

RR 1.22 
(1.10 to 
1.35) 

Study popula�on 

610 per 1,000 134 more per 1,000 
(61 more to 213 more) 

 



5. Gardner, et al. Identification of post-cardiac arrest blood pressure thresholds 
associated with outcomes in children: an ICU-Resuscitation study.. Critical Care; 
2023. 

a. Only contained IHCA. 
b. Only one study available. 

 

  

Undesirable Effects 
How substan�al are the undesirable an�cipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
● Moderate 
○ Large 
○ Varies 
○ Don't know  

The undesirable effects of not surviving to hospital discharge and surviving with unfavourable 
neurological outcomes are significant. However, we did not look at reasons for non-survival as 
an a priori outcome, and the studies do not report value to families of survival with un-
favourable neurological outcomes vs death.  

 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies  

Six studies were included in the systema�c review. All studies were non-randomised cohort 
studies, with five out of the six being secondary analyses of other studies. Two of these 
(Topjian 2018, 1518; Topjian 2019b,24) were secondary analysis of mul�centre RCT's 
(Therapeu�c hypothermia a�er pediatric cardiac arrest (THAPCA) In Hospital Cardiac Arrest 
and out of Hospital Cardiac Arrest) (Moler 2015, 372; Moler 2017, 318). Topjian (2019a, 88), 
was a secondary analysis of a prospec�ve mul�centre cohort study, Topjian (2014, 143) was a 
retrospec�ve cohort study from a mul�centre database of cardiac arrest, the Pediatric 
Emergency Care Applied Research Network (PECARN). The only single centre study, 
(Laverriere 2020, 143), was a retrospec�ve cohort study of both IHCA and OHCA from a 
prospec�vely collected database. The largest study, of 693 infants and children, (Gardiner 
2023, 388), was a secondary analysis of prospec�vely collected data for the ICU-RESUS trial 
and involved 18 US centres (ICU-RESUS Groups 2022, 327). The blood pressure cut offs of 

For the ques�on of > 5th cen�le blood 
pressure target within 6 hours, the 4 
papers included were, Topjian 2019b (p 
24), Laverriere 2020 (p 143), Topjian 
2014 (p 143) and Topjian 2018 (p 1518) 
including a total of 933 pa�ents with 
both IHCA and OHCA. The combined 
popula�on in the studies included 
pa�ents with IHCA and OHCA, (463/930 
(49.8%) IHCA, and 467/930 (50.2%) 
OHCA). 



systolic blood pressure greater than 10th cen�le and diastolic blood pressure of greater than 
50th cen�le were generated from receiver operator characteris�c curves and spline curves. 

For the ques�on of > 10th cen�le blood 
pressure target within 6 hours there 
was one paper, Gardner (2023; 388), 
with 693 pa�ents included over 18 
pediatric intensive care units, who all 
had IHCA. 
 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 
○ Possibly important uncertainty or 
variability 
○ Probably no important uncertainty 
or variability 
● No important uncertainty or 
variability  

The ILCOR P-COSCA ini�a�ve developed a core outcome set specific for pediatric cardiac 
arrest studies. The design and methods of the ini�a�ve included use of a Delphi process to 
develop consensus on a core domain set. (Topjian 2020 e246) The P-COSCA outcomes of 
survival to discharge and survival to discharge with favourable neurological outcomes were 
chosen as cri�cal outcomes for this review and are highly valued.  

  

Balance of effects 
Does the balance between desirable and undesirable effects favor the interven�on or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
interven�on or the comparison 
● Probably favors the interven�on 
○ Favors the interven�on 
○ Varies 
○ Don't know  

Acknowledging the very low level of certainty the current available data suggest that 
exposure to a systolic blood pressure (SBP) target of > 5th cen�le  for age and height within 
the first 6 hours post ROSC is beter compared to exposure to ≤5th cen�le for the cri�cal 
outcomes of both survival to hospital discharge and also favourable neurological outcomes at 
discharge.  

Evidence, with low level of certainty, also suggest that exposure to a systolic blood pressure 
(SBP) target of >10th cen�le for age and height within the first 6 hours post ROSC is beter 
compared to exposure to ≤10th cen�le for the cri�cal outcomes of both survival to hospital 
discharge and also favourable neurological outcomes at discharge.  

No studies compared 5th cen�le with 10th cen�le targets.  The Task Force considered that the 
5th cen�le target was included (overlapped) within the comparison group of the <10th cen�le 
target popula�on. The 10th cen�le cut off was chosen a�er discussion on 1) the sta�s�cal 
methods to iden�fy the 10th cen�le target (using receiver operator and cubic spline analysis), 
2) evidence that pa�ents exposed to systolic BP between 5th to 10th cen�le in the study by 

It is unclear if 10th cen�le systolic BP 
targets are superior to 5th cen�le BP 
targets. In addi�on higher BP targets 
were not compared. Also, there was no 
comparison between systolic versus 
mean arterial BP or diastolic BP.   



Gardener (2023; 388) experience worse outcome (lower risk of survival, or survival with 
favourable neurological outcome).  

 

  

Acceptability 
Is the interven�on acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
● Yes 
○ Varies 
○ Don't know  

There are no specific studies looking at this, but in se�ngs where ICU level of care is available, 
measuring and managing blood pressure is standard of care. In all 4 studies informa�on was 
provided around inotrope use, but this was not analysed as it was not an a priori ques�on or 
subgroup. There was heterogeneity between the studies as to how they reported inotrope 
use.  

In places where ICU level of care is not 
available for infants and children post 
cardiac arrest this will be more difficult 
to achieve, but the principle is likely to 
s�ll be acceptable to stakeholders. It 
was felt by the task force that in infants 
and children who have cardiac arrest 
followed by ROC, blood pressure should 
be measured as part of their post 
cardiac arrest care. 

Feasibility 
Is the interven�on feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

There is no specific research evidence to support the interven�on being feasible to 
implement, but management of blood pressure is presently part of standard post cardiac 
arrest care.  

In places where ICU level of care is not 
available for infants and children post 
cardiac arrest this will be more difficult 
to achieve, but the principle is likely to 
s�ll be acceptable to stakeholders.  

SUMMARY OF JUDGEMENTS 



 JUDGEMENT 

PROBLEM No Probably no Probably yes Yes  Varies Don't know 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included 
studies 

VALUES 
Important 

uncertainty or 
variability 

Possibly important 
uncertainty or 

variability 

Probably no 
important 

uncertainty or 
variability 

No important 
uncertainty or 

variability 
   

BALANCE OF EFFECTS 
Favors the 

comparison 
Probably favors the 

comparison 

Does not favor 
either the 

interven�on or the 
comparison 

Probably favors 
the interven�on 

Favors the 
interven�on Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 
 

TYPE OF RECOMMENDATION 
Strong recommenda�on against the 

interven�on 
Condi�onal recommenda�on against the 

interven�on 
Condi�onal recommenda�on for either the 

interven�on or the comparison 
Condi�onal recommenda�on for the 

interven�on 
Strong recommenda�on for the 

interven�on 

○  ○  ○  ●  ○  

 

CONCLUSIONS 
Recommenda�on 

We suggest in infants and children post return of circulation, following an in-hospital or out-of-hospital cardiac arrest, that a systolic blood pressure >10th centile for age should 
be targeted (weak recommendation, very low certainty evidence). 
   
Jus�fica�on 



The Pediatric Task Force considered that the measurement and treatment of blood pressure is a standard component of the post-resuscita�on bundle of care a�er cardiac arrest. 
However, current post-cardiac arrest blood pressure treatment targets and thresholds for treatment have been suggested through expert consensus and evidence extrapolated 
from individual studies. The Pediatric Task Force therefore undertook an ILCOR led systema�c review of the current evidence.   

Measurement of blood pressure is a low-cost interven�on and available in nearly all resource se�ngs. However, the taskforce did not review the cost-effec�veness of intermitent, 
non-invasive blood pressure measurement with invasive arterial or con�nuous BP measurement.  

There were no randomized controlled studies comparing two treatment approaches, or two BP targets following cardiac arrest. The available evidence consisted of observa�onal 
data demonstra�ng the impact of exposure to two different blood pressure thresholds on clinically important outcomes. However, the blood pressure thresholds were chosen 
either a-priori by inves�gators as a clinically important threshold (eg ≤5th cen�le), or the cut off value was derived sta�s�cally from the popula�on data, as the most significant 
inflec�on point (≤10th cen�le). The Pediatric Task Force focused on the impact of hypotension on clinical outcome and did not include studies assessing normotension or 
hypertension on outcomes. This will form part of future assessments.  

The Pediatric Task Force considered the exposure overlap of the two thresholds ≤5th cen�le and ≤10th cen�le. It was not sta�s�cally possible to perform meta-regression to 
compare the two treatment targets. The consensus of the Pediatric Task Force was that higher threshold cut off target (<10th cen�le) included the popula�on included in the ≤5th 
cen�le group and felt that, accep�ng the low certainty of evidence, the target of >10th cen�le SBP was the more conserva�ve systolic BP goal to suggest un�l more evidence is 
available. 

The Task Force felt, that although the effect size from the pooled studies is small, the value of the outcome is high and the poten�al impact on infants and children survivors 
globally is therefore large. 
 

Implementa�on considera�ons 

Management of blood pressure is a component of standard pediatric care treatment. 

Monitoring and evalua�on 

See research priori�es below. 

Research priori�es 

There are no interven�onal randomized controlled trials comparing benefit or harm of targe�ng specific BP targets.  

Informa�on on impact of pre-hospital BP measurement or treatment for OHCA is missing.   

It is unclear if specific sub-groups of pediatric pa�ents post return of circula�on require different BP targets. Observa�onal data demonstrate an associa�on 
between exposure to lower BP targets and worse outcome; however, more data are required to demonstrate a causal rela�onship between treatment 
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•In two papers (Topjian b p24) and Topjian p143) 
targeted temperature management was applied. The 
SBP measurements were obtained during the 0-6 
hour time frame from when the targeted 
temperature management was applied and not from 
the time of sustained ROSC. In both studies targeted 
temperature management was initiated within the 
first 6 hours of sustained ROSC, but it was not an a 
priori sub group analysis. 



interven�ons to achieve higher BP targets and improved outcomes. In addi�on, the TF was unable to assess the benefits or harm of exposure to hypertension in 
the period a�er cardiac arrest.   

We encourage consistent repor�ng of BP monitoring defini�ons (e.g. site, repeated measurement, component of BP (systolic, diastolic, mean BP) and 
defini�ons of exposure to hypotension (e.g. single episode versus percentage of �me). 

Majority of included data report exposure to BP thresholds within six hours; impact of BP interven�ons outside this �meframe is important.  

It is unclear which strategy is op�mal to achieve a BP above the threshold level (e.g. fluids, vasopressor support, mechanical support), and interven�ons 
themselves may be associated with harm.   

There is limited data if a BP target or another marker of end organ perfusion is the most appropriate target.  

Op�mal BP targets during extracorporeal life support (ECLS) post-cardiac arrest are unknown. Some pa�ents on ECLS may have a lack of heart pulsa�lty which 
also limits use of systolic BP targets in this pa�ent group.  

There is limited data available on the op�mal strategy to use when cerebral autoregula�on is impaired.  
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QUESTION 
Should one pharmacological strategy for seizure treatment vs. another pharmacological strategy or no seizure treatment be used for pa�ents 
with ROSC a�er cardiac arrest? 

POPULATION: Children with ROSC a�er cardiac arrest 

INTERVENTION: One strategy for prophylac�c an�-seizure medica�on OR seizure treatment 

COMPARISON: Another strategy or no prophylac�c an�-seizure medica�on OR seizure treatment 

MAIN OUTCOMES: Good neurological outcome or survival as per Pediatric Core Outcome Set for Cardiac Arrest (1) 

SETTING: In-hospital or out-of-hospital cardiac arrest 

PERSPECTIVE: 
 

BACKGROUND:   

CONFLICT OF 
INTERESTS: 

None declared 

ASSESSMENT 
Problem 
Is the problem a priority? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

Cardiac arrest in children, both in the out-of-hospital and in-hospital se�ng, is 
rela�vely common and has a very high mortality, with hypoxic-ischemic brain 
injury as a common cause of death. Seizures including suspected clinical seizures, 
electroclinical and electrographic seizures with EEG correla�on are common 
manifesta�ons of post-cardiac arrest brain injury in children with approximate 
incidence of 10-40% (Brooks and Park, 2018, 324, Fung et al., 2019, 349, Abend et 
al., 2011, 141). Seizures and abnormali�es on EEG post cardiac arrest are 
associated with poor neurological outcome in children (Fung et al., 2019, 349, Lin 
et al., 2020, 534, Ostendorf et al., 2016, 667, Topjian et al., 2016, 547). It is 
unclear if prophylac�c an�-seizure medica�on to prevent seizures and treatment 
of seizures when they are iden�fied improves outcome. There are no exis�ng 
ILCOR recommenda�ons for children.  
 

  



Desirable Effects 
How substan�al are the desirable an�cipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Trivial 
○ Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

Prophylactic Anti-Seizure Medication 
For the cri�cal outcome of survival with favourable neurological outcome at 
discharge/30 days or longer, no pediatric RCTs nor non-randomized compara�ve 
studies were iden�fied. 
 
Indirect evidence from adult pa�ents was iden�fied.  
 
For the cri�cal outcome of survival with favourable neurological outcome at 
discharge; Two prospec�ve RCTs (BRCT Study Group 1986, 397; Longstreth 2002 
506)  involving a total of 562 comatose adults post-arrest provided very low-
certainty evidence (downgraded for risk of bias, indirectness and imprecision) of 
no benefit from prophylac�c an�-seizure medica�on administra�on. For the BRCT 
study, good neurological outcome for treatment with thiopentone vs standard 
care (no prophylac�c an�-seizure medica�on) had a RR of 1.3 [95% CI 0.76 to 
2.21; 46 more survivors per 1,000 pa�ents [95% CI from 37 fewer to 185 more). 
For the Longstreth study: for treatment with intravenous magnesium versus 
placebo, RR for improved outcome was 1.37 [95% CI 0.83 to 2.25]; 94 more 
survivors per 1,000 pa�ents [95% CI from 43 fewer to 317 more]; for treatment 
with intravenous diazepam versus placebo, RR for improved outcome was 0.68 
[95% CI 0.36 to 1.28]; 81 fewer survivors per 1,000 pa�ents [95% CI from 162 
fewer to 71 more]; for treatment with intravenous magnesium and diazepam 
versus placebo, RR for improved outcome was 0.68 [95% CI 0.36 to 1.28]; 81 
fewer survivors per 1,000 pa�ents [95% CI from 162 fewer to 71 more]. 
 
One non-randomized prospec�ve clinical trial (Monsalve 1987, 244) with 107 
adults compared pa�ents who received a bolus and con�nuous infusion of 
thiopentone and phenobarbital compared to historic controls, provided very low-
certainty evidence (downgraded for risk of bias, indirectness, and imprecision) of 
no benefit (RR 1.41 [95% CI 0.88 to 2.27]; 137 more survivors per 1,000 adults 
[95% CI from 40 fewer to 423 more]). 
 
For the cri�cal outcome of survival to hospital discharge/30 days or longer, one 
non-randomized prospec�ve clinical trial (Monsalve 1987, 244) with 107 adults 
compared pa�ents who received a bolus and con�nuous infusion of thiopentone 
and phenobarbital compared to historic controls, provided very low-certainty 
evidence (downgraded for risk of bias, indirectness, and imprecision) of no 
benefit (RR 1.40 [95% CI 0.83 to 2.36]; 119 more survivors per 1,000 pa�ents [95% 
CI from 50 fewer to 403 more]. 

The TF also discussed that high seizure 
burden in children has been associated 
with poor neurological outcome  
(Payne 213, 1429, Srinivasakumar 
2015, e1302). There are safe and 
effec�ve an�-seizure medica�ons that 
can reduce seizure burden which in 
turn is likely to benefit longer term 
outcomes (Lytle, 2019, 2125). 
Therefore, the Task Force decided to 
make the Good Prac�ce Statement 
sugges�ng for the treatment of 
seizures in children post-cardiac arrest.   



 
Treatment of Seizures 
For the cri�cal outcome of survival with favourable neurological outcome at 
discharge/30 days or longer, no pediatric RCTs or non-randomized compara�ve 
studies were iden�fied. 
 
Indirect evidence from adults were iden�fied. 
 
For the cri�cal outcome of survival with favourable neurological outcome at 
discharge/30 days or longer; One RCT (Ruijter 2022, 724)   that addressed the 
effect of treatment of rhythmic and periodic discharges with an�-seizure 
medica�ons in 172 comatose adults post-cardiac arrest, compared with no seizure 
treatment on the cri�cal outcome of survival with favourable neurological 
outcome at 3 months (CPC score 1 or 2). This study provided low level certainty 
evidence (downgraded for imprecision and indirectness) of no significant 
difference for the interven�on (administra�on of an�-seizure medica�ons for 
rhythmic and periodic EEG paterns) compared with standard care (RR 1.21 [95% 
CI 0.47 to 3.10; 2 more survivors per 100 pa�ents, [95% CI from 7 fewer to 11 
more]).  
 
For the cri�cal outcome of survival to 3 months, we iden�fied low certainty 
evidence (downgraded for imprecision, indirectness) from one RCT (Ruijter 2022, 
724)  for no significant effect of treatment of rhythmic and periodic EEG paterns in 
172 comatose adults post-cardiac arrest, compared with no seizure treatment (RR 
0.14 [95% CI 0.62 to 2.12; 3 more survivors per 100 adults, [95% CI from 9 fewer to 
14 more].  

Undesirable Effects 
How substan�al are the undesirable an�cipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
○ Moderate 
○ Large 
○ Varies 
● Don't know  

There is no direct evidence of undesirable effects of an�-seizure medica�ons in 
children post-cardiac arrest survivors.  

Treatment with seda�ves and conven�onal an�seizure medica�ons in high doses 
has the poten�al to delay awakening, prolong the need for mechanical ven�la�on, 
and increase cri�cal care days. The task force also discussed the poten�al cost of 
delayed neurological prognos�ca�on and prolonged ICU care associated with 
ac�ve treatment of seizures because of the need to con�nue seda�on.  

  

Certainty of evidence 



What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies  

Overall evidence is of very low certainty. No evidence in the pediatric popula�on 
was found. 

Indirect evidence for adults a�er cardiac arrest, both an�-seizure medica�on use 
and in treatment of seizures was iden�fied but downgraded for indirectness, and 
imprecision.  

  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 
○ Possibly important uncertainty or variability 
● Probably no important uncertainty or variability 
○ No important uncertainty or variability  

Survival with favorable neurologic outcome at discharge/30 days or longer are 
generally accepted as cri�cal outcomes (Topjian P-COSCA).  

Similar outcomes were iden�fied in the adult studies.  

  

Balance of effects 
Does the balance between desirable and undesirable effects favor the interven�on or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
● Does not favor either the interven�on or the 
comparison 
○ Probably favors the interven�on 
○ Favors the interven�on 
○ Varies 
○ Don't know  

No pediatric studies were iden�fied  

The TELSTAR study suggests that there is litle improvement in outcome with 
treatment compared with no treatment, of rhythmic and periodic EEG discharges 
in adult pa�ents who are post- cardiac arrest.  

Detec�ng seizures post cardiac arrest 
can be difficult unless the pa�ent has 
con�nuous video EEG  (cEEG)I 
monitoring. This is not available at 
many centres and is complicated, 
requiring availability of experts to 
interpret the recordings. Intermitent 
EEG recording has been shown to 
detect less episodes of seizure-like 
ac�vity than cEEG - but if Rx of 
abnormal EEG ac�vity doesn’t alter 
pa�ent outcome, there is less reason 
to do it, sugges�ng �me and resources 
rou�nely invested in cEEG monitoring 
may not be worthwhile.  However, 



research comparing tes�ng modali�es 
is warranted as there is no current 
evidence. 

 
 

  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
○ Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
● Varies 
○ Don't know  

We did not iden�fy any studies evalua�ng the cost of a seda�ng agents and 
conven�onal an�-seizure medica�on in post-cardiac arrest pa�ents. Cost is 
variable depending on type and number of agents used.  

Con�nuous EEG monitoring is used to assess prognosis and to diagnose seizures 
and monitor response to therapy. It is labor intensive and likely to add significant 
cost to pa�ent care. The net cost-effec�veness of this approach is controversial 
and may depend substan�ally on the organiza�on. There is also the poten�al cost 
of delayed neurologic prognos�ca�on and prolonged ICU care. 

We need to understand the efficacy of 
con�nuous vs intermitent EEG 
monitoring in post arrest pa�ents prior 
to calcula�ng required resources and 
cost effec�veness metrics 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
● Low 
○ Moderate 
○ High 
○ No included studies  

We have not iden�fied studies evalua�ng the cost of seda�ng agents and 
conven�onal an�-seizure medica�on in this pa�ent popula�on.  

  



Cost effec�veness 
Does the cost-effec�veness of the interven�on favor the interven�on or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the interven�on or the 
comparison 
○ Probably favors the interven�on 
○ Favors the interven�on 
○ Varies 
● No included studies  

We did not iden�fy any studies addressing cost-effec�veness of post-cardiac arrest 
seizure treatment.  

 
We need to understand the efficacy of 
con�nuous vs intermitent EEG 
monitoring in post arrest pa�ents prior 
to calcula�ng required resources and 
cost effec�veness metrics 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
○ Varies 
● Don't know  

We iden�fied no studies that addressed health equity. Dispari�es in the 
availability of an�-seizure medica�on therapy in various se�ngs was not 
inves�gated. However, it is likely that the availability of specific agents will vary 
with se�ng and region. The availability of conven�onal and con�nuous EEG 
monitoring is likely to be limited in low resourced environments. 

  

Acceptability 
Is the interven�on acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
○ Varies 
● Don't know  

We iden�fied no research that assessed acceptability.    

Feasibility 
Is the interven�on feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 



○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

Feasibility was not specifically addressed by this review. However, treatment for 
seizures with an�-seizure medica�on is rou�ne in pediatric prac�ce. 

  

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

PROBLEM No Probably no Probably yes Yes  Varies Don't know 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included 
studies 

VALUES 
Important 

uncertainty or 
variability 

Possibly important 
uncertainty or 

variability 

Probably no 
important 

uncertainty or 
variability 

No important 
uncertainty or 

variability 
   

BALANCE OF EFFECTS 
Favors the 

comparison 
Probably favors the 

comparison 

Does not favor 
either the 

interven�on or the 
comparison 

Probably favors the 
interven�on 

Favors the 
interven�on Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs Negligible costs 
and savings Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE 
OF REQUIRED RESOURCES 

Very low Low Moderate High   No included 
studies 

COST EFFECTIVENESS 
Favors the 

comparison 
Probably favors the 

comparison 

Does not favor 
either the 

interven�on or the 
comparison 

Probably favors the 
interven�on 

Favors the 
interven�on Varies No included 

studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 



 

TYPE OF RECOMMENDATION 
Strong recommenda�on against the 

interven�on 
Condi�onal recommenda�on against the 

interven�on 
Condi�onal recommenda�on for either 

the interven�on or the comparison 
Condi�onal recommenda�on for the 

interven�on 
Strong recommenda�on for the 

interven�on 

○  ○  ●  ○  ○  
 

CONCLUSIONS 
Recommenda�on 

Prophylactic Anti-Seizure Medication 
 

There is insufficient evidence to make a treatment recommendation for or against the use of prophylac�c an�-seizure medica�on in children post-cardiac arrest. 

We suggest against the rou�ne use of prophylac�c an�-seizure medica�ons in children post-cardiac arrest (Good Prac�ce Statement). 

Seizure Treatment 

There is insufficient evidence to make a treatment recommendation for or against the treatment of seizures in children post-cardiac arrest. 

We suggest for the treatment of seizures in children post-cardiac arrest (Good Prac�ce Statement).  

  
Jus�fica�on 

 

Prophylactic Anti-Seizure Medication 
 
Due to the lack of direct evidence in children post-cardiac arrest, and very low certainty of the indirect evidence from adults, the Task Force was unable to make a treatment 
recommenda�on. The Task Force decision to provide a Good Prac�ce Statement sugges�ng against post-cardiac arrest prophylac�c an�-seizure medica�on was based on the 
absence of in-direct evidence from adult comatose cardiac arrest survivors that prophylac�c therapy with an�-seizure medica�on prevents seizures or improves important 
outcomes. However, the Task Force did recognize the very low certainty of the evidence from RCTs. The Task Force also considered that the administra�on of prophylac�c 
an�-seizure medica�on in other forms of acute brain injury (e.g. neonatal hypoxic-ischemic encephalopathy) (Young 2016, 1) is not associated with improved long-term 
outcomes. Although prophylac�c an�-seizure medica�on is recommended following trauma�c brain injury in children (Kochanek 2019, 1172), the evidence of benefit for early 
seizure preven�on is very-low certainty and there is no evidence of improved long-term outcomes (7) (Liesemer 2011, 755) 
 
The medica�ons used for an�-seizure prophylaxis in the included trials (e.g. barbiturates) can have significant side effects although the cardiac side-effects seen in adults may 
be less common in children. The Task Force acknowledged that newer an�-seizure medica�ons have not been evaluated and their efficacy and side effect profile may differ. 
Further evalua�on is encouraged. 



 

Seizure Treatment 

No direct pediatric evidence of the effects of trea�ng seizures in children a�er cardiac arrest was iden�fied and the Task Force was unable to make a treatment 
recommenda�on.  
 
High seizure burden in children has been associated with poor neurological outcome  (Payne 213, 1429, Srinivasakumar 2015, e1302). There are safe and effec�ve an�-seizure 
medica�ons that can reduce seizure burden which in turn is likely to benefit longer term outcomes (Lytle, 2019, 2125). Therefore, the Task Force decided to make the Good 
Prac�ce Statement sugges�ng for the treatment of seizures in children post-cardiac arrest.  
 
There is insufficient evidence to suggest for or against the treatment of rhythmic and periodic EEG paterns in children post-cardiac arrest. One adult RCT (Ruijter 2022 724) did 
not find a difference in the primary outcome with one therapeu�c approach to treatment of rhythmic and periodic EEG paterns.  However, no significant harm was noted in 
the treatment or control arm. Further research is required in children to evaluate the impact on trea�ng specific EEG paterns and electrographic seizures.  
 
Medica�on for seda�on (e.g. benzodiazepines and propofol) and targeted temperature management use a�er cardiac arrest may also affect seizure thresholds. Evalua�on of 
the use of prophylac�c an�-seizure medica�on and seizure treatment in the context of these therapies is important.    

Subgroup considera�ons 

 
No subgroups were considered due to lack of pediatric data.  

Implementa�on considera�ons 

 
The Task Force acknowledges the challenge of seizure diagnosis and the important role of confirmatory electroencephalographic (EEG) in addi�on to clinical signs of seizure to 
increase certainty of diagnosis. The poten�al risk of trea�ng suspected seizures in se�ngs without access to EEG confirma�on needs to be balanced with poten�al harm of 
an�-seizure medica�ons. EEG confirma�on remains the gold-standard approach for seizure diagnosis; however, EEG may not be available in many clinical se�ngs as it requires 
significant resources, including neuro-physiology equipment, training and exper�se. Con�nuous EEG monitoring is labor intensive and likely to add significant cost to pa�ent 
care. The cost-effec�veness of this approach is controversial and may depend on the se�ng. The rela�ve benefit of con�nuous EEG compared with intermitent EEG 
monitoring was not reviewed.  

Research priori�es 

There is no pediatric data for the use of prophylac�c an�-seizure medica�on post-cardiac arrest. We encourage the assessment of newer an�-seizure medica�ons and the role 
of seda�ve medica�ons with an�-seizure proper�es used in the post-cardiac arrest period.  

There is no pediatric data for the use of an�-seizure medica�ons to treat seizures on important clinical outcomes post-cardiac arrest. We encourage research in this field.  



EEG diagnosis remains the gold standard for seizure diagnosis. Risks and benefits of trea�ng seizures without EEG and the importance of EEG monitoring post-cardiac arrest is 
a high priority with an important focus on cost effec�veness. This includes the role of con�nuous EEG, quan�ta�ve EEG and intermitent EEG.  

 



REFERENCES SUMMARY 

Abend NS, Mani R, Tschuda TN, Chang T, Topjian AA, Donnelly M, et al. EEG monitoring during therapeu�c hypothermia in neonates, children, and adults. American journal of 
electroneurodiagnos�c technology. 2011;51(3):141-64. 

Bereta, Simone; Coppo, Anna; Bianchi, Elisa; Zanchi, Clara; Carone, Davide; Stabile, Andrea; Padovano, Giada; Sulmina, Endrit; Grassi, Alice; Bogliun, Graziella; Fo�, Giuseppe; 
Ferrarese, Carlo; Pesen�, Antonio; Beghi, Etore; Avalli, Leonello. Neurological outcome of postanoxic refractory status epilep�cus a�er aggressive treatment. Epilepsy & 
Behavior : E&B 2019;101(Pt B):106374 . DOI: 10.1016/j.yebeh.2019.06.018  

Brain Resuscita�on Clinical Trials I Study Group (BRCT Group). Randomized Clinical Study of Thiopental loading in comatose survivors of Cardiac Arrest. N Engl J Med 1986; 
314:397-403. 

Brooks GA, Park JT. Clinical and Electroencephalographic Correlates in Pediatric Cardiac Arrest: Experience at a Ter�ary Care Center. Neuropediatrics. 2018;49(5):324-9. 

Fung FW, Topjian AA, Xiao R, Abend NS. Early EEG Features for Outcome Predic�on A�er Cardiac Arrest in Children. Journal of clinical neurophysiology : official publica�on of the 
American Electroencephalographic Society. 2019;36(5):349-57. 

Kochanek PM, Tasker RC, Carney N, Toten AM, Adelson PD, Selden NR, et al. Guidelines for the Management of Pediatric Severe Trauma�c Brain Injury, Third Edi�on: Update of 
the Brain Trauma Founda�on Guidelines, Execu�ve Summary. Neurosurgery. 2019. 

Liesemer K, Braton SL, Zebrack CM, Brockmeyer D, Statler KD. Early post-trauma�c seizures in moderate to severe pediatric trauma�c brain injury: rates, risk factors, and clinical 
features. J Neurotrauma. 2011;28(5):755-62. 

Lin JJ, Hsu MH, Hsia SH, Lin YJ, Wang HS, Kuo HC, et al. Epilep�form Discharge and Electrographic Seizures during the Hypothermia Phase as Predictors of Rewarming Seizures in 
Children a�er Resuscita�on. Journal of clinical medicine. 2020;9(7):534. 

Longstreth WT, Fahrenbruch CE, Olsu�a M, Walsh TR, Copass MK, Cobb LA. Randomized clinical trial of magnesium, diazepam, or both a�er out-of-hospital cardiac arrest . 
NEUROLOGY 2002;59:506–514 . 

Lytle MD, Rainford NEA, Gamble C, Messahel S, Humphreys A, Hickey H, et al. Leve�racetam versus phenytoin for second-line treatment of paediatric convulsive status 
epilep�cus (EcLiPSE): a mul�centre, open-label, randomised trial. Lancet. 2019;393(10186):2125-34. 

Monsalve F, Rucabado L, Ruano M, Cunat J, Lacueva V and Vinauales A. The Neurological Effect of Thiopental Therapy a�er Cardiac Arrest. Intensive Care Medicine (1987) 
13:244-248. 

Nutma, S.; Ruijter, B. J.; Beishuizen, A.; Tromp, S. C.; Scholten, E.; Horn, J.; van den Bergh, W. M.; H. J. M. van Kranen-Mastenbroek V; Thomeer, E. C.; Moudrous, W.; Aries, M.; J. 
A. M. van Puten M; Hofmeijer, J. Myoclonus in comatose pa�ents with electrographic status epilep�cus a�er cardiac arrest : corresponding EEG paterns, effects of treatment 
and outcomes .                        Resuscita�on 2023;():109745. DOI: 10.1016/j.resuscita�on.2023.109745  

Ostendorf AP, Hartman ME, Friess SH. Early electroencephalographic findings correlate with neurologic outcome in children following cardiac arrest. Pediatric Cri�cal Care 
Medicine. 2016;17(7):667-76. 



Payne ET, Zhao XY, Frndova H, McBain K, Sharma R, Hutchison JS, Hahn CD. Seizure burden is independently associated with short term outcome in cri�cally ill children. Brain. 2014 
May;137(Pt 5):1429-38. doi: 10.1093/brain/awu042. Epub 2014 Mar 4. PMID: 24595203; PMCID: PMC3999716 

Ruijter, B. J.; Keijzer, H. M.; Tjepkema-Cloostermans, M. C.; Blans, M. J.; Beishuizen, A.; Tromp, S. C.; Scholten, E.; Horn, J.; van Rootselaar, A. F.; Admiraal, M. M.; van den Bergh, W. 
M.; El�ng, J. J.; Foudraine, N. A.; Kornips, F. H. M.; van Kranen-Mastenbroek, Vhjm; Rouhl, R. P. W.; Thomeer, E. C.; Moudrous, W.; Nijhuis, F. A. P.; Booij, S. J.; Hoedemaekers, C. W. 
E.; Doorduin, J.; Taccone, F. S.; van der Palen, J.; van Puten, Mjam; Hofmeijer, J.; Telstar Inves�gators                                                    Trea�ng Rhythmic and Periodic EEG Paterns in 
Comatose Survivors of Cardiac Arrest .                      New England journal of medicine 2022;386(8):724. DOI: 10.1056/NEJMoa2115998  

Srinivasakumar P, Zempel J, Trivedi S, Wallendorf M, Rao R, Smith B, et al. Trea�ng EEG Seizures in Hypoxic Ischemic Encephalopathy: A Randomized Controlled Trial. Pediatrics. 
2015;136(5):e1302-9. 

Topjian AA, Sanchez SM, Shults J, Berg RA, Dlugos DJ, Abend NS. Early Electroencephalographic Background Features Predict Outcomes in Children Resuscitated from Cardiac 
Arrest. Pediatric Cri�cal Care Medicine. 2016;17(6):547-57. 

Topjian AA, Scholefield BR, Pinto NP, Fink EL, Buysse CMP, Haywood K, et al. P-COSCA (Pediatric Core Outcome Set for Cardiac Arrest) in Children: An Advisory Statement From 
the Interna�onal Liaison Commitee on Resuscita�on. Resuscita�on. 2021;162:351-64. 
 
Young L, Berg M, Soll R. Prophylac�c barbiturate use for the preven�on of morbidity and mortality following perinatal asphyxia. Cochrane Database Syst Rev. 2016 May 
5;2016(5):CD001240. doi: 10.1002/14651858.CD001240.pub3. PMID: 27149645; PMCID: PMC8520740. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

QUESTION 
Advanced airway interven�ons in pediatric cardiac arrest 

POPULATION: Infants (excluding newborns) and children in cardiac arrest 

INTERVENTION: A specific advanced airway interven�on - tracheal intuba�on (TI) or supraglo�c airway (SGA) during cardiac arrest 
COMPARISON: A different advanced airway interven�on (eg. SGA) or no advanced airway management method [bag-mask ven�la�on (BMV) only] during cardiac 

arrest.  
MAIN OUTCOMES: Survival with Good Neurologic Func�on (SGNF); Survival to Hospital Discharge (SHD) 

SETTING: All study se�ngs. Subgroup analysis was performed for (a) OHCA and (b) IHCA se�ngs. 

PERSPECTIVE: 
 

BACKGROUND:   

CONFLICT OF INTERESTS: nil  

ASSESSMENT 
Problem 
Is the problem a priority? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
● Yes 
○ Varies 
○ Don't know  

Airway management is vital in pediatric resuscita�on, especially since respiratory 
condi�ons are frequently the primary cause of pediatric cardiac arrest.  

Maintaining an open airway and delivering sustained effec�ve ven�la�ons using a 
bag-mask device can be difficult (even in skilled hands). Advanced airway 
interven�ons, such as placement of a supraglo�c airway (SGA) or tracheal 
intuba�on (TI), may facilitate more effec�ve resuscita�on than bag-mask 
ven�la�on (BMV) but require more skilled personnel. Also, the �me taken to 
perform the procedure may interfere with other vital components of 
resuscita�on eg. chest compressions. 

Poten�al benefits of advanced airway interven�ons include more effec�ve 
ven�la�on; preven�on of aspira�on of gastric contents; delivery of con�nuous as 
opposed to interrupted chest compressions; and more effec�ve monitoring of 
CPR effec�veness/ROSC detec�on via EtCO2. 

A recent ILCOR PLS task force systema�c review 
(Lavonas, 2019 114) iden�fied that neither tracheal 
intuba�on (TI) nor supraglo�c airway (SGA) 
placement were associated with beter outcomes 
than bag-mask ven�la�on (BMV) in pediatric cardiac 
arrest. This resulted in a change in treatment 
recommenda�on to a preference for the use of 
BMV rather than TI or SGA in the management of 
children during cardiac arrest in the out-of-hospital 
se�ng.  

The current analysis represents an update to the 
previous systema�c review (Lavonas, 2019 114) to 
explore more recently published studies, in both 
out-of-hospital and in-hospital arrest se�ngs.  



Poten�al harms include incorrect tube placement or tube displacement leading 
to lack of lung ven�la�on or oxygena�on; reduc�on in CPR quality secondary to 
prolonged interrup�on of chest compressions; and hyperven�la�on leading to 
respiratory alkalosis, reduced cerebral perfusion, or pneumothorax. 

Desirable Effects 
How substan�al are the desirable an�cipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
● Moderate 
○ Large 
○ Varies 
○ Don't know  

Overall, based on current evidence the updated systema�c review results suggest 
with low to very low certainty that neither TI-based nor SGA-based interven�ons 
are superior to BMV-based resuscita�on for cardiac arrest in children for the 
cri�cally important outcomes of survival to hospital discharge (SHD) and survival 
to hospital discharge with good neurologic func�on (SGNF).  

Data from 5 propensity- adjusted cohort studies, including 4,093 children with 
cardiac arrest reported reduced survival with good neurologic outcome 
associated with the TI interven�on (67 fewer survivors per 1,000 resuscita�ons; 
CI: 104 fewer to 0 fewer). Data from 2 other cohort studies, including 372 
children with cardiac arrest also reported reduced SGNF associated with the TI 
interven�on (131 fewer survivors per 1,000 resuscita�ons; CI: 212 fewer to 27 
fewer). 

Data from 4 propensity- adjusted cohort studies, involving 3,123 pa�ents showed 
no significant difference to SGNF associated with SGA ven�la�on (33 fewer 
survivors per 1,000 resuscita�ons; CI 95%: 56 fewer to 18 more). Data from these 
4 propensity-adjusted cohort studies also showed no significant difference to SHD 
associated with SGA ven�la�on (14 fewer survivors per 1,000 resuscita�ons; CI 
95%: 58 fewer to 58 more).  

Addi�onal very low certainty evidence from two observa�onal studies of 3,085 
children found no significant effect on SHD associated with SGA placement (43 
fewer survivors per 1,000 treated with SGA; CI 95%: 71 fewer to 31 more). 

 
 

Although the size of effect from the studies is small, 
the poten�al impact on the number of survivors on 
a global scale, par�cularly in resource-limited 
environments, could be large. 

Undesirable Effects 
How substan�al are the undesirable an�cipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 



○ Trivial 
● Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

Specific undesirable effects (outside of the lack of SGNF/SHD) were not 
consistently reported in the studies iden�fied eg. regurgita�on/aspira�on, 
difficult airway management, CPR quality measures including compression 
frac�on and interrup�ons to CPR.  

None of these outcomes were proposed a priori as important or cri�cal by the 
PLS Task Force.  

 
 

There might be specific subgroups where the 
presumed desired effects do not uphold and where 
an uniden�fied benefit of advanced airway 
management exists. For example, we might think 
about long distance transporta�on, prolonged 
resuscita�on situa�ons, with highly experienced 
airway operators, if advanced airway placement is 
only atempted in specific situa�ons. 

 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies  

Twenty studies were included in the systema�c review. Only 1 study provided 
clinical trial data. (Gausche 2000 783) This study provided low certainty evidence 
comparing TI to BMV for the cri�cal outcomes of SGNF and SHD in pediatric 
cardiac arrest. The remaining 19 studies were all cohort studies and provided 
very low certainty evidence for the comparisons (TI-BMV, SGA-BMV, TI-SGA) with 
the cri�cal outcomes described. Five studies provided propensity-adjusted cohort 
data amenable to meta-analysis. (Andersen 2016 1786) (Hansen 2017 51) 
(Ohashi-Fukuda 2017 66) (Okubo 2019 175) (Tham 2022 9) Ten other studies 
provided retrospec�ve cohort data amenable to meta-analysis. (Abe 2012 612) 
(Aijian 1989 489) (Deasy 2010 1095) (del Cas�llo 2015 340) (Guay 2004 373) 
(Handley 2021 14) (Hansen 2020 53) (Pite� 2002 283) (Sirbaugh 1999 174) Four 
studies provided retrospec�ve cohort data in adjusted form only, not amenable 
to meta-analysis.(Fink 2016 121) (Tijssen 2015 1) (LeBastard 2021 191) (Cheng 
2021 723327) 

 

Most of the available data has been obtained from 
registries and an unknown propor�on of events 
labelled as BMV resuscita�on may have had failed TI 
and/or SGA atempts (which would bias against 
BMV). Conversely, most of the included studies are 
suscep�ble to resuscita�on-�me bias ie. the longer 
the child is in cardiac arrest, the more likely they will 
receive interven�ons but the less likely they will 
survive (which should bias against TI/SGA). 

  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 
○ Possibly important uncertainty or 
variability 
○ Probably no important uncertainty 
or variability 
● No important uncertainty or 
variability  

The ILCOR P-COSCA ini�a�ve developed a core outcome set specific for pediatric 
cardiac arrest studies. The design and methods of the ini�a�ve included use of a 
Delphi process to develop consensus on a core domain set. (Topjian 2020 e246) 

 



The P-COSCA outcomes of SGNF and SHD were chosen as cri�cal outcomes for 
this review and are highly valued. 

We have not iden�fied any airway studies that specifically addressed how 
pa�ents valued the different outcomes.  

 

 

 

 

 

 
 

Balance of effects 
Does the balance between desirable and undesirable effects favor the interven�on or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
● Probably favors the comparison 
○ Does not favor either the 
interven�on or the comparison 
○ Probably favors the interven�on 
○ Favors the interven�on 
○ Varies 
○ Don't know  

Acknowledging the very low level of certainty, the current available data suggest 
that the cri�cal outcomes of SGNF and SHD are not significantly beter or worse 
when resuscita�on is performed with either TI or SGA, compared with BMV 
alone.  

Data from 5 propensity- adjusted cohort studies, including 4,093 children with 
cardiac arrest reported reduced survival with good neurologic outcome 
associated with the TI interven�on (67 fewer survivors per 1,000 resuscita�ons; 
CI: 104 fewer to 0 fewer). Data from 2 other cohort studies, including 372 
children with cardiac arrest also reported reduced SGNF associated with the TI 
interven�on (131 fewer survivors per 1,000 resuscita�ons; CI: 212 fewer to 27 
fewer). 

Separate analyses of studies of IHCA and OHCA produced similar results. However, 
the body of evidence for IHCA is par�cularly small (consis�ng of 1 propensity-
matched cohort study and 3 other cohort studies) and provides very low certainty 
evidence. (Andersen 2016 1786)  (del Cas�llo 2015 340)  (Guay 2004 373) (Handley 
2021 165) The studies are very heterogenous and showed inconsistent results.  

 
 

The benefit or harm associated with advanced 
airway interven�ons resuscita�on is likely to differ 
depending upon the context. 

 

 

 

 

 



Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
○ Moderate costs 
● Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know  

While no studies evaluated this specifically (including cost effec�veness) BMV 
requires fewer resources because it is and always has been the default technique.  

Paediatric advanced airway interven�ons require a 
moderate investment in equipment and a significant 
investment in training, skills maintenance, and 
quality control programs to be successful. While TI 
is supported in essen�ally all hospital se�ngs in the 
developed world, and a standard component of care 
for respiratory arrest and in post-ROSC care, 
advanced life (ALS) support-capable emergency 
medical services agencies and IHCA teams will need 
to maintain this capability as well. 

 

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
○ Low 
○ Moderate 
○ High 
● No included studies  

No studies regarding resource requirements were included in this systema�c 
review.  

  

Cost effec�veness 
Does the cost-effec�veness of the interven�on favor the interven�on or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
interven�on or the comparison 
○ Probably favors the interven�on 
○ Favors the interven�on 
○ Varies 
● No included studies  

Cost effec�veness data was not iden�fied in this systema�c review.    



Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
● Varies 
○ Don't know  

  Varies, and is related to acceptability. Advanced 
airway interven�ons are currently offered in 
hospitals and in EMS systems with ALS capability. 
This varies by country and region. 

Paediatric advanced airway interven�ons require a 
moderate investment in equipment and a significant 
investment in training, skills maintenance, and 
quality control programs to be successful. While TI 
is supported in essen�ally all hospital se�ngs in the 
developed world, and a standard component of care 
for respiratory arrest and in post-ROSC care, 
advanced life (ALS) support-capable emergency 
medical services agencies and IHCA teams will need 
to maintain this capability as well. 

Acceptability 
Is the interven�on acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

  Essen�ally all hospital resuscita�on teams and all 
ALS-based emergency medical services (EMS) 
systems already provide advanced airway 
interven�ons. 

It is uncertain whether the removal of advanced 
airway capabili�es would be acceptable to key 
stakeholders. Accepted prac�ce based on long-held 
beliefs (unsupported by data) mean these 
interven�ons are considered highly beneficial to 
perform paediatric advanced life support. Some 
might believe their local system and skills to differ 
from the popula�on represented in the included 
studies. 

Also, during the COVID pandemic, many pre-
hospital services and hospitals priori�sed early 
intuba�on to reduce risk of infec�on with COVID. 



Feasibility 
Is the interven�on feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

  Varies, and is related to acceptability. Advanced 
airway interven�ons are currently offered in 
hospitals and in prehospital services with ALS 
capability. This varies by country and region. 

 

 

 

 

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

PROBLEM No Probably no Probably yes Yes  Varies Don't know 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important 

uncertainty or 
variability 

Possibly important 
uncertainty or 

variability 

Probably no 
important 

uncertainty or 
variability 

No important 
uncertainty or 

variability 

   

BALANCE OF EFFECTS 
Favors the 

comparison 
Probably favors the 

comparison 

Does not favor either 
the interven�on or 

the comparison 

Probably favors the 
interven�on 

Favors the 
interven�on 

Varies Don't know 



 JUDGEMENT 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 

savings 
Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS 
Favors the 

comparison 
Probably favors the 

comparison 

Does not favor either 
the interven�on or 

the comparison 

Probably favors the 
interven�on 

Favors the 
interven�on 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 

TYPE OF RECOMMENDATION 
Strong recommenda�on against the 

interven�on 
Condi�onal recommenda�on against the 

interven�on 
Condi�onal recommenda�on for either 

the interven�on or the comparison 
Condi�onal recommenda�on for the 

interven�on 
Strong recommenda�on for the 

interven�on 

○  ○  ●  ○  ○  
 

CONCLUSIONS 
Recommenda�on 

We suggest the use of BMV rather than TI or SGA in the management of children during cardiac arrest in the out-of-hospital se�ng (weak recommenda�on, very low certainty 
evidence). 

There is insufficient quality evidence to make a recommenda�on for or against the use of the BMV compared to TI or SGA for in-hospital cardiac arrest. 

The main goal of cardiopulmonary resuscita�on is effec�ve ven�la�on and oxygena�on, by whatever means, without compromising quality of chest compressions. We suggest 
that clinicians consider transi�oning to an advanced airway interven�on (SGA or TI) when the team has sufficient exper�se, resources and equipment to allow TI/SGA 
placement to occur with minimal interrup�ons to chest compressions or when BMV is not providing adequate oxygena�on/ven�la�on [Good Prac�ce Statement]. 

 
Jus�fica�on 



There is currently no suppor�ng evidence that an advanced airway (supraglo�c airway or tracheal intuba�on) during CPR improves survival or survival with a good neurological 
outcome a�er pediatric cardiac arrest in any se�ng when compared with bag-mask ven�la�on. 

Advanced airway (AAW) interven�ons, par�cularly TI, have been long-established components of the advanced life support bundle of care in children. As a result of inherent 
limita�ons in their design and data sources, the available studies, though individually well conducted, can provide only very low certainty evidence about whether atemp�ng 
advanced airway placement prior to ROSC improves resuscita�on outcomes.  

Most of the available data has been obtained from registries and an unknown propor�on of events labelled as BMV resuscita�on may have had failed TI and/or SGA atempts 
(which would bias against BMV). Conversely, most of the included studies are suscep�ble to resuscita�on-�me bias ie. the longer the child is in cardiac arrest, the more likely 
they will receive interven�ons but the less likely they will survive (which should bias against TI/SGA). 

The best available data show no benefit from advanced airway interven�ons, and some suggested associa�on with harm, for the cri�cal outcome of survival with good 
neurologic outcome. Effec�ve BMV, TI, and SGA are all difficult skills that require good ini�al training, retraining, and quality control to be done consistently, safely, and 
effec�vely. Pediatric advanced airway programs require a moderate investment in equipment and a significant investment in training, skills maintenance, and quality control 
programs to be successful. 

Subgroup considera�ons 

The benefit or harm associated with advanced airway interven�ons in paediatric resuscita�on may differ across se�ngs. Importantly, the available data do not inform the 
ques�ons of whether beter outcomes might be achieved by advanced airway-based strategies in long distance transporta�on, in prolonged resuscita�on situa�ons, with highly 
experienced airway operators, when advanced airway placement is only atempted when BMV is difficult, etc. The analyzed data are only relevant to advanced airway 
interven�ons during CPR and do not pertain to airway management in other cri�cal situa�ons. 

Implementa�on considera�ons 

Those needed to be able to perform advanced airway management outside CPR prac�ce might differ from those who would do this as part of advanced CPR. 

It is uncertain whether the removal of advanced airway capabili�es would be acceptable to key stakeholders. Accepted prac�ce based on long-held beliefs (unsupported by 
data) mean these interven�ons are considered highly beneficial to perform pediatric advanced life support. Some might believe their local system and skills to differ from the 
popula�on represented in the included studies. 

 
 

Monitoring and evalua�on 

See below 

Research priori�es 

Prehospital, ED-based, and in-hospital studies, ideally comparing TI, SGA and BMV with planned subgroup analyses based on pa�ent age and e�ology of arrest (trauma vs non-
trauma) are ethical, necessary, and cri�cally important to help guide clinicians in making these complex decisions. 

Further examina�on of the benefit of advanced airway interven�ons in par�cular se�ngs (including pa�ents with poor pulmonary compliance, long distance transporta�on) 
would be helpful. 



The efficacy and speed of placement of advanced airway using newer technologies, such as video assisted laryngoscopy (compared to regular laryngoscopy), is not known 
during resuscita�on and would benefit from further studies. 

Future studies would benefit from including measures of quality of ven�la�on (& cardiac metrics), �ming of airway interven�on, dura�on of CPR and measures of the training 
and experience of the clinicians performing the interven�ons. 
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