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ABSTRACT 24 

Background: Out-of-hospital cardiac arrest (OHCA) in children is associated with a low survival 25 

rate. Conclusions in the literature are conflicting regarding the best way to handle ventilation. The 26 

purpose of this study was to assess the impact of two airway management strategies, endotracheal 27 

intubation (ETI) vs. supraglottic procedure, during cardiopulmonary resuscitation (CPR) on 30-day 28 

survival in paediatric OHCA. 29 

Methods: This was a retrospective, observational, multicentre, registry-based study conducted from 30 

July 2011 to March 2018. All paediatric OHCA patients under 18 years of age and managed by a 31 

mobile intensive care unit were included. The primary endpoint was 30-day survival in a weighted 32 

population (based on propensity scores). 33 

Results: Of 1579 children, 1355 (85.8%) received ETI and 224 (14.2%) received supraglottic 34 

ventilation during CPR. We observe a lower 30-day survival in the ETI group compared to the 35 

supraglottic group (7.7% vs. 14.3%, absolute difference, 6.6 percentage points; 95% confidence 36 

interval [CI], 2.3–12.0; propensity-adjusted odds ratio [paOR], 0.39; 95% CI, 0.25-0.62; p < 0.001), 37 

and also a poorer neurological outcome (paOR, 0.32; 95% CI, 0.19–0.54; p < 0.001). However, we 38 

did not identify any significant association between airway management strategy and return of 39 

spontaneous circulation (paOR, 1.15; 95% CI, 0.80–1.65; p = 0.46). 40 

Conclusions: The findings of this large cohort study suggest that ETI in paediatric OHCA, although 41 

performed by trained physicians, is associated with a worse outcome, regardless of traumatic or non-42 

traumatic aetiology.   43 
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Background 48 

 Out-of-hospital cardiac arrest (OHCA) in children remains a rare event representing around 8 49 

events versus 62.3 events per 100,000 people in the adult population.1–4 Despite medical progress in 50 

post-cardiac arrest care, paediatric OHCA still carries a low likelihood of survival.5 Evidence on 51 

practices in the management of paediatric cardiac arrest remains weak and guidelines are partly based 52 

on extrapolations from adult data.6,7 Aetiologies of OHCA differ strongly between adults and 53 

children; hypoxic OHCA represents up to 42% of OHCA in the paediatric population.8 Thus, airway 54 

management is a key issue in paediatric OHCA. Most up-to-date guidelines on paediatric 55 

cardiopulmonary resuscitation (CPR) recommend positive pressure ventilation combined with 56 

thoracic compressions and still consider tracheal intubation as the most secure and effective procedure 57 

to maintain the airway and provide efficient oxygenation.6 58 

 Although endotracheal intubation (ETI) remains the standard procedure in France during 59 

CPR, it is now subject to debate, and data from the most recent literature are conflicting.9,10 Several 60 

studies have found an association between ETI and increased mortality in OHCA in children, whether 61 

it occurs inside or outside of the hospital.11–14 The most recent results are provided by a prospective 62 

and randomised study comparing bag-valve mask (BVM) ventilation and ETI in adult OHCA, and 63 

were not able to conclude that ETI was not inferior, but highlighted a lower rate of adverse effects in 64 

the ETI group.15 Performing an ETI on a child during CPR is challenging and can result in significant 65 

interruptions in chest compressions, especially since it takes place out of the hospital.16–18 These 66 

conflicting data call into question the best way to handle ventilation in paediatric OHCA. 67 

 The purpose of this study was to assess the impact of airway management strategies during 68 

CPR (ETI vs supraglottic procedure) on 30-day survival in paediatric OHCA, in a large cohort 69 

involving physician-staffed mobile intensive care units. 70 

 71 

 72 

 73 



Methods 74 

Study design 75 

 We performed a retrospective, observational, multicentre cohort study analysis using the data 76 

from the French National OHCA Registry (RéAC) collected from July 2011 to July 2018. This cohort 77 

includes all OHCA patients managed by a physician-staffed mobile intensive care unit (MICU) in 78 

France. MICUs consist of an ambulance driver, a nurse and a trained emergency physician 79 

experienced in airway management and tracheal intubation as a minimum team. A detailed description 80 

of the French emergency medical system (EMS) has been previously published.19 Briefly, it is a two-81 

tiered system with a fire department ambulance or private ambulance available for prompt 82 

intervention and basic life support (BLS), and MICU for advanced life support (ALS) on scene.20 83 

Importantly, BLS providers are not able to provide advanced airway management (supraglottic airway 84 

[SGA] or ETI). The choice of airway management strategy is made by the physician. The database 85 

includes patients managed by 94 MICUs representing 90% of French MICUs. The RéAC form meets 86 

the requirements of the French Emergency Medical Service organisations and is structured according 87 

to the Utstein universal style.21 Data are collected in the secured RéAC database 88 

(www.registrereac.org). 89 

 The present study was approved by the French Advisory Committee on Information 90 

Processing in Health Research (CCTIRS) and the French National Data Protection Commission 91 

(CNIL, authorisation no. 910946). As it was approved as a medical assessment registry study, 92 

informed consent was waived.22 93 

 94 

Study sample 95 

 We included all RéAC patients under 18 years of age for whom resuscitation was attempted 96 

by a first response team and a MICU was called to the scene. Patients were included regardless of the 97 

suspected aetiology of OHCA. Subjects with obvious signs of death such as rigor mortis or an 98 

instruction not to resuscitate were not included in the study. 99 



 100 

Variables of interest and study outcomes 101 

 Patient characteristics obtained from the database included sex, age, CPR initiated by 102 

bystander witness, arrest location, on-scene time of first response team and MICU, aetiology of 103 

OHCA, initial rhythm, automated external defibrillator (AED) use, no-flow duration (time between 104 

collapse and initiation of basic life support), low-flow duration (time between initiation of basic life 105 

support and return of spontaneous circulation), airway management strategies, drug administration 106 

route (intraosseous, peripheral vein, central vein or endotracheal access) and adrenaline 107 

administration. Patients were classified in two groups depending on airway management strategy 108 

during CPR: those for whom an ETI was performed and those for whom ventilation was performed 109 

by a supraglottic procedure (SGA or BVM). The supraglottic group is a combination of subjects who 110 

received either BVM or SGA ventilation during CPR, whereas the ETI group only included subjects 111 

who benefited from orotracheal intubation. The primary outcome of interest was 30-day survival, 112 

irrespective of Glasgow-Pittsburgh Cerebral Performance Category (CPC). The secondary endpoints 113 

were the return of spontaneous circulation (ROSC) and a good neurological outcome, defined as a 114 

CPC score of 1 (no neurologic disability) or 2 (moderate disability). 115 

 116 

Statistical analysis 117 

 The study population was characterised using descriptive analysis. Categorical variables are 118 

reported as counts and percentages and continuous variables as means and standard deviations (SD), 119 

or median and first and third quartiles for non-normally distributed variables. Categorical variables 120 

were compared using the χ2 test, with Yates’ continuity correction when relevant, or Fisher’s exact 121 

test. Continuous variables were compared using Student’s t-test or the Wilcoxon rank sum test when 122 

relevant. Analyses were performed using an intention to treat strategy, which means that in cases of 123 

ETI failure and subsequent BVM ventilation, the patients were analysed in the ETI group. 124 



 In order to minimise the impact of missing data, we performed multiple imputation using 125 

chained equations (MICE) with predictive mean matching for continuous data and logistic regression 126 

for binary data.23 The list of variables used for imputation are available in the Data Supplement (Table 127 

S2), including characteristics of CPR and outcomes. 128 

 Because of the retrospective design of this study, we used the inverse probability of treatment 129 

weighting (IPTW) to obtain unbiased estimations of the average treatment effect.24,25 The goal of this 130 

strategy is to simulate random assignment of the treatment. We firstly estimated the propensity score 131 

(PS) of treatment (ETI during CPR), which is defined as the probability of being assigned to the 132 

treatment group (ETI) given all relevant covariates. The PS was estimated using a generalised boosted 133 

logistic regression model that incorporated all relevant variables listed above. The average treatment 134 

effect (ATE) was used to generate balanced groups. After PS was generated, weights were applied to 135 

the patients, corresponding to 1/PS for patients in the ETI group and [1/(1 − PS)] for patients in the 136 

supraglottic group. Then, we checked weighted data for covariate balance using standardised mean 137 

differences (SMD). SMD exceeding ± 0.1 were considered to be significantly unbalanced. There is 138 

no consensus on the cut-off point for SMD in the literature, but several authors have proposed that a 139 

value above 0.1 could denote meaningful imbalance in the baseline covariate.26 This conservative 140 

strategy was preferred to PS matching because it limits the loss of data.24 The limited number of 141 

events in this cohort forced us to carefully select the variables to be included in the PS estimation. 142 

Including variables not or weakly correlated to the outcome could indeed have increased the variance 143 

of the effect and resulted in a low reduction of bias.27 Covariates included in the model were selected 144 

using a univariate analysis of their impact on treatment assignation and on 30-day survival. 145 

 The primary endpoint was adjusted according to the IPTW method. Then, the impact of airway 146 

management on good neurological outcome and ROSC were assessed using the same strategy. Results 147 

are expressed as odds ratios and standardised marginal probabilities with 95% CIs. The threshold of 148 

significance was set at P < 0.05 and all associations were determined using two-sided testing. 149 

Statistical analyses were performed using the R environment (version 3.4.4) in Rstudio software 150 



(version 1.2.1335) using the packages mice (version 3.6.0), survey (version 3.35-1) and twang 151 

(version 1.5). 152 

 153 

Results 154 

Characteristics of the patient population 155 

 Overall, we included 1641 children under 18 years of age with OHCA (Figure 1). Sixty-two 156 

patients were excluded from the analysis because of missing data about airway management 157 

procedure by MICU (n = 58) or vital status on day 30 (n = 4, all receiving ETI). 158 

The final population consisted of 1579 children with a median age of 3 years (0–13) (Table 159 

1). Cardiac arrests mostly occurred in boys (62.0%, 979 of 1579), at their home/residence (58.7%, 160 

927 of 1579) and were witnessed by a bystander (62.6%, 988 of 1579). Often, CPR was not initiated 161 

immediately by a witness (37.8%, 597 of 1579). Bystander CPR included chest compressions in most 162 

cases (54.4%, 859 of 1579) but often did not include ventilation (25.8%, 407 of 1579). Cardiac arrest 163 

mostly occurred in a non-traumatic context (73.3%, 1157 of 1579). 164 

 The first response team was on the scene within a mean time of 10.9 (SD 9.5) minutes and the 165 

MICU within a mean time of 20.2 (SD 13.5) minutes. The initial rhythm was mostly unshockable 166 

(88.4%, 1396 of 1579). After MICU arrival, most patients underwent ETI (85.8%, 1355 of 1579) and 167 

received adrenaline during CPR (79.7%, 1259 of 1579) via a peripheral vein (53.5%, 844 of 1579). 168 

Most of the patients in the supraglottic procedure group (n = 224) received BVM ventilation (92.9%, 169 

208 of 224) and some received ventilation through SGA (7.1%, 16 of 224). MICU teams reported a 170 

failure in ETI procedure for 31 patients (2.0%). 171 

 The most important characteristics associated with 30-day survival are detailed in Table S1 172 

in the Data Supplement. Only the covariates that were the most significantly associated with outcome 173 

were included in our PS calculation and are detailed in Table 2. 174 

 175 

Overall outcomes and unadjusted analysis 176 



 The overall 30-day survival was 8.6% (136 of 1579). In unadjusted univariate analysis, ETI 177 

during CPR was associated with a lower 30-day survival (7.7% [104 of 1355] vs. 14.3% [32 of 224]; 178 

absolute difference, 6.6 percentage points; 95% CI, 2.3–12.0; OR, 0.50; 95% CI, 0.33–0.76, P = 179 

0.001) (Table 1). ROSC occurred in 29.4% of children (465 of 1579). A good neurological outcome 180 

was observed for 5.6% of all children (88 of 1579). In unadjusted univariate analysis, ETI during 181 

CPR was associated with increased ROSC (30.5% [413 of 1355] vs. 23.2% [52 of 224], absolute 182 

difference, 7.3 percentage points; 95% CI, 0.8–12.9; OR, 1.45; 95% CI, 1.04–2.02) and decreased 183 

favourable neurological outcome (4.6% [63 of 1355] vs. 11.1% [25 of 224], absolute difference, 6.5 184 

percentage points; 95% CI, 2.8–11.4; OR, 0.39; 95% CI, 0.24–0.63). 185 

 186 

Inverse probability of treatment-adjusted analysis 187 

 The baseline characteristics of the weighted population and comparisons between groups are 188 

presented in Table 2. We observed 346 missing items of data for immediate CPR by bystander, 599 189 

for first response team time on site, 13 for bystander-witnessed OHCA, six for CPR by MICU and 190 

four for ROSC. All were managed using the previously described multiple imputation strategy. After 191 

IPTW, the population was well matched for all included variables as shown in Figure 2 and Table 2 192 

and univariate comparisons were non-significant after IPTW (all P > 0.15 and standardised mean 193 

differences between -0.1 and +0.1, except for shockable rhythm with SMD = 0.102). In the weighted 194 

population, survival at day 30 was lower in patients intubated during CPR (propensity-adjusted odds 195 

ratio [paOR], 0.39; 95% CI, 0.25–0.62; P < 0.001). 196 

 Secondary adjusted analysis showed that children in the ETI group did not show a significant 197 

difference in the frequency of ROSC (paOR, 1.15; 95% CI, 0.80–1.65; P = 0.46) compared to those 198 

in the supraglottic group. However, we identified a worse neurological outcome at 30 days in the ETI 199 

group (paOR, 0.32; 95% CI, 0.19–0.54; P < 0.001). 200 

 201 

Discussion 202 



 In our work, we assessed the impact of airway management strategies during CPR on 30-day 203 

survival in paediatric OHCA by comparing ETI to supraglottic procedures in a large prospective 204 

cohort. The main findings were that 30-day survival and neurological outcomes were worse in the 205 

ETI group. 206 

 Airway management during CPR in children remains a thorny issue and the optimal strategy 207 

is still unclear. Current guidelines recommend BVM ventilation as the first-line method for managing 208 

the airways during cardiac arrest, but also consider ETI as the most secure and effective procedure 209 

for maintaining the airway.6  210 

 OHCA in children is a rare event with a low survival rate of 8.6% in our cohort. These results 211 

are consistent with previous studies that found a survival rate of between 10.9% and 11.3%.12,13,28 212 

Our data confirm that ETI remains the standard of care in France for airway management in OHCA, 213 

as 85% of children were intubated during CPR. In this work, the rate of children undergoing 214 

intubation was higher than in previously published studies.12,13,29 As the aetiology of cardiac arrest 215 

may strongly influence outcomes, our model was weighted according to the reported aetiology 216 

(medical or traumatic). Indeed, traumatic cardiac arrest is associated with a lower survival rate.30 217 

Importantly, we found that, in paediatric patients who suffered OHCA, ETI was significantly 218 

associated with a lower 30-day survival after accounting for the probability of receiving this 219 

treatment, regardless of aetiology. These results did not differ from previous, lower-powered 220 

retrospective studies, which found an association between ETI during CPR and lower survival rates, 221 

with risk ratios of 0.89 and 0.39, respectively.11,12 We also observed a non-significantly different 222 

proportion of ROSC in children who were intubated during CPR, where previous in-hospital and out-223 

of-hospital studies reported a decreased or non-significantly modified rate of ROSC.11,12,14 As found 224 

in previous cohort studies, we identified an association between airway management strategy and 225 

neurological outcome.12 226 

 Cardiac arrest in children is mainly caused by hypoxia, and providing efficient and secured 227 

oxygenation could be a key element in CPR.8 Previous studies have reported higher survival rates 228 



with chest compressions in association with ventilation in children.17 However, a major concern about 229 

ETI is that rapid and successful intubation depends on the experience and skill of the operator and 230 

that delayed intubation could increase interruptions in chest compressions during CPR.31–33 Indeed, 231 

interruption of chest compressions has been shown to negatively impact favourable functional 232 

survival.34 This is especially true for children because intubation is reported to be more difficult than 233 

in adults.18 However, in a randomised trial in adult OHCA, BVM ventilation was associated with a 234 

greater number of pauses longer than 2 seconds in chest compressions.15 In our cohort, we report that 235 

intubation was not possible in only 2.0% of cases, which is similar to the results of a previously cited 236 

study in adults, with a corresponding rate of 2.1%.15 However, we were not able to record the time of 237 

interruption of chest compressions caused by the ETI procedure. The literature reports that BVM may 238 

have several advantages over ETI because it is easier to use and ventilation may be achieved more 239 

quickly and efficiently, limiting adverse events.31,32 However, a higher rate of ventilation failure and 240 

adverse events such as pulmonary aspiration and gastric distension have been observed in patients 241 

undergoing BVM ventilation, supporting that ETI may provide more secure access to the airways.15 242 

 243 

Limitations 244 

 This was an observational study using a registry, although we performed IPTW survival 245 

analysis and adjusted for selection bias to balance the groups and control for confounding factors. 246 

However, under these conditions, some authors consider the measured effect to be comparable to 247 

randomised trials.35 As airway management strategy was not randomly assigned to children, we can 248 

assume that some confounding factors that may have affected assignment to SGA or ETI or the 249 

outcomes were not controlled in our study. We were also unable to consider the time-to-intubation, 250 

weight-related adrenaline dose administered, or the time of interruption of chest compressions in our 251 

analysis because we could not obtain these data. An inherent limitation of this type of registry analysis 252 

is the incompleteness of the data, which may have resulted in a limited quality of the adjustment of 253 



the groups. To account for this and limit their impact on the calculation of PS, we used a multiple 254 

imputation strategy (MICE) for the covariates included in the model. 255 

 Ultimately, the generalisability of our findings is limited by the organisation of the EMS which 256 

includes here a trained emergency physician in the MICU, in contrast with paramedic teams from 257 

other European and non-European countries. Indeed, we report a lower rate of ETI failure than in 258 

previously published studies for emergency departments.18 259 

 260 

Conclusions 261 

 The findings of this nationwide population-based study of paediatric OHCA suggest that ETI 262 

was associated with a worse outcome regardless of its traumatic or non-traumatic aetiology compared 263 

to supraglottic procedure. These results are in agreement with previous registry-based studies, which 264 

found an association between ETI and lower survival rates in the paediatric population. Even with a 265 

high rate of successful intubation by a trained emergency physician in our study, the ETI procedure 266 

during CPR was deleterious. This work questions the optimal airway management strategies for 267 

OHCA in children. A large, randomised, multicentre trial is warranted. Also, further data are needed 268 

to establish if and when intubation should be performed: during CPR or in comatose post-cardiac 269 

arrest patients. 270 

  271 



List of abbreviations: OHCA: out-of-hospital cardiac arrest; CPR: cardiopulmonary resuscitation; 272 

ETI: endotracheal intubation; IPTW: inverse probability of treatment weighting; PS: propensity 273 

score; ROSC: return of spontaneous circulation; BVM: bag-valve mask; MICU: mobile intensive care 274 

unit; EMS: emergency medical system; AED: automated external defibrillator; SGA: supraglottic; 275 

CPC: Cerebral Performance Category; MICE: multiple imputation using chained equations; ATE: 276 

average treatment effect; SMD: standardised mean differences 277 
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Figure legends 417 

 418 

Figure 1. Flow chart of patient inclusion 419 

 420 

Figure 2. Standardised mean differences (SMD) before and after population weighting 421 

Vertical broken lines represent absolute standardised mean differences of −0.1 and +0.1, above which 422 

covariates are considered significantly unbalanced. Grey triangles represent the standard mean 423 

difference before IPTW and black circles represent the standard mean deviation after IPTW.  424 

Abbreviations: OHCA: out-of-hospital cardiac arrest; CPR: cardiopulmonary resuscitation. 425 
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Data supplement 427 

Table S1. Characteristics of survivors and non-survivors. 428 

Abbreviations: MICU: Mobile intensive care unit; CPR: Cardiopulmonary resuscitation; ROSC: 429 

Return of spontaneous cardiac activity; AED: Automated external defibrillator; EtCO2: End-tidal 430 

capnography; SD: Standard deviation; Q1:Q3: first and third quartiles. P values were calculated using 431 

Student’s T-test, Wilcoxon rank sum test, χ2 test or Fisher's exact test. 432 

aNo-flow duration: time between collapse and initiation of basic life support. 433 

bLow-flow duration: time between initiation of basic life support and return of spontaneous 434 

circulation. 435 

 436 

Table S2. List of variables included for multiple imputation using chained equations (MICE) 437 
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  1641 Paediatric OHCA

 62 excluded because of missing value
     58 Airway management by MICU
     4 Vital status onday 30 (all received
ETI)

  1579 Analysed
      1355 ETI procedure
      224 Supraglottic procedure



Age

CPR immediatly initiated by bystander

First response team arrival time

Male

No flow time < 5 min

Non traumatic cardiac arrest

Shockable rythm on MICU arrival

Witnessed OHCA

−0.1 0.0 0.1 0.2
Standardized Mean DifferenceStandardised mean difference
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Table 1. Characteristics of Patients and Cardiac Arrest Management 

 No. of Patients (%) 

P Value 

Characteristics 

Overall Population 

(n = 1579) 

ETI 

(n = 1355) 

Supraglottic Procedure 

(n = 224) 

Age, med, (Q1;Q3), years 3 (0;13) 3 (0;13) 2 (2;11.3) 0.1 

Gender (male) 979 (62.0) 849 (62.7) 130 (58.0) 0.05 

Witness and bystander     

Bystander-witnessed 996 (63.1) 849 (62.7) 147 (62.5) 0.4 

First response team- or MICU-

witnessed 102 (6.5) 85 (6.3) 17 (7.6) 0.6 

Location of arrest    

0.1 

Home 927 (58.7) 806 (59.5) 121 (54.0) 

Street/highway 273 (17.3) 237 (17.5) 36 (16.1) 

Public building 98 (6.2) 84 (6.2) 14 (6.3) 

Other or non-specified 281 (17.8) 228 (16.8) 53 (23.7) 

Bystander CPR     

Immediate CPR by bystander 606 (38.4) 530 (39.1) 76 (33.9) 0.08 

Bystander compression only 859 (54.4) 767 (56.6) 92 (41.1) < 0.001 
Bystander compression and 

ventilation 407 (25.8) 358 (26.4) 49 (21.9) 0.2 

Bystander defibrillation 115 (7.3) 108 (8.0) 7 (3.1) 0.007 
Time from first call to contact 

to patient in minutes, mean 

(SD)     

First response team time on 

scene 11.4 (10.3) 11.0 (10.4) 13.6 (9.1) 0.02 

MICU time on scene 20.2 (13.5) 19.9 (12.6) 22.3 (17.9) 0.06 

Cardiac arrest baseline 

characteristics         

Non-traumatic cardiac arrest 1157 (73.3) 991 (73.1) 166 (74.1) 0.8 
First documented rhythm by 

MICU    

< 0.001 Shockable 58 (3.7) 57 (4.2) 1 (0.4) 

Non-shockable 1396 (88.4) 1210 (89.3) 186 (83.0) 

ROSC 125 (7.9) 88 (6.5) 37 (16.5) 

No-flow duration, mean (SD), 

mina 10.2 (11.0) 9.8 (11.0) 12.6 (15.6) 
0.01 

Low-flow duration, mean (SD), 

minb 37.7 (27.3) 40.3 (26.0) 22.3 (29.8) 
< 0.0001 

Basic life support         

Basic life support by first 

response team 1298 (82.2) 1176 (86.8) 122 (54.5) < 0.001 

Use of AED 829 (52.5) 760 (56.1) 69 (30.8) 0.2 

Defibrillation 94 (6.0) 89 (6.6) 5 (2.2) 0.09 

Advanced life support        

Intubation failurec 31 (2.0) 31 (2.3) 0 (0) < 0.001 

Pulmonary aspiration 449 (28.4) 441 (32.5) 8 (3.6) < 0.001 

EtCO2 max during CPR, mean 

(SD), mmHg 30.7 (23.2) 30.8 (23.2) 25.5 (21.4) 0.29 

Defibrillation 141 (8.9) 139 (10.3) 2 (0.9) < 0.001 

Number of shocks delivered, 

med, (Q1;Q3), (n = 141) 
2 (1;4) 2 (1;4) 3 (2.5;3.5) 0.54 

 

Intraosseous vascular access 607 (38.4) 577 (42.6) 30 (13.4) < 0.001 
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Peripheral venous vascular 

access 844 (53.5) 811 (59.8) 33 (14.7) < 0.001 

Central venous vascular access 21 (1.3) 19 (1.4) 2 (0.9) 0.75 

Endotracheal access 56 (3.5) 56 (4.1) 0 (0) < 0.001 

No vascular access 20 (1.3) 9 (0.7) 11 (4.9) < 0.001 

Adrenaline administration 1259 (79.7) 1209 (89.2) 50 (22.3) < 0.001 

Outcomes         
ROSC after advanced life 

support 465 (29.4) 413 (30.5) 52 (23.2) 0.03 

Vital status on hospital 

admission (n = 566) 
 

  

0.04 

 
ROSC 407 (25.8) 355 (26.2) 52 (23.2) 

Dead on admission 73 (4.6) 70 (5.2) 3 (1.3) 

Manual chest compressions 65 (4.1) 64 (4.7) 1 (0.4) 

Automatic chest compressions 20 (1.3) 19 (1.4) 1 (0.4) 

Alive on day 30 136 (8.6) 104 (7.7) 32 (14.3) 0.002 

Neurologically favourable 

survival (CPC 1 & 2) 88 (5.6) 63 (4.6) 25 (11.1) < 0.001 

 

 

Abbreviations: ETI: endotracheal intubation; MICU: mobile intensive care unit; CPR: 

cardiopulmonary resuscitation; ROSC: return of spontaneous circulation; AED: automated external 

defibrillator; EtCO2: end-tidal capnography; SD: standard deviation; Q1:Q3: first and third quartiles. 

P values were calculated using Student’s T-test, χ2 test with Yates' continuity correction, Wilcoxon 

rank sum test or Fisher’s exact test. 

 

aNo-flow duration: time between collapse and initiation of basic life support. 

bLow-flow duration: time between initiation of basic life support and return of spontaneous 

circulation. 

cThe intubation failure rate for the "supraglottic procedure" group represents patients for whom 

intubation failed and management was pursued using a supraglottic device.  
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Table 2. Patients, Arrest and Intervention Characteristics Included in Primary Analysis 

Before and After Inverse Probability of Treatment Weighting (IPTW) 

 

 Before IPTW After IPTW 

Baseline Characteristic, mean 

(SD) 

Supraglottic 

Procedure 
ETI P value 

Supraglottic 

Procedure 
ETI P value 

Age (years) 5.49 (6.41) 6.24 (6.48) 0.10 5.60 (6.23) 6.15 (6.47) 0.22 

Gender (male) 0.58 (0.49) 0.63 (0.48) 0.19 0.64 (0.48) 0.62 (0.49) 0.57 

Witnessed OHCA 0.65 (0.48) 0.63 (0.48) 0.38 0.63 (0.48) 0.63 (0.48) 0.93 

No-flow time < 5 min 0.29 (0.45) 0.36 (0.48) 0.039 0.38 (0.49) 0.35 (0.48) 0.42 

CPR immediately initiated by 

bystander 
0.33 (0.47) 0.39 (0.49) 0.037 0.36 (0.48) 0.39 (0.49) 0.47 

First response team arrival time 
13.59 (9.07) 10.98 (10.4) < 0.001 10.86 (7.70) 

11.31 

(10.41) 
0.45 

Non-traumatic cardiac arrest 
0.74 (0.44) 0.73 (0.44) 0.75 0.74 (0.44) 0.73 (0.44) 0.84 

Shockable rhythm on MICU arrival 0.004 (0.07) 0.04 (0.2) < 0.001 0.02 (0.14) 0.04 (0.19) 0.11 

 

Abbreviations: CPR: cardiopulmonary resuscitation; SD: standard deviation. P values were 

calculated using Student’s T-test, χ2 test or Fisher’s exact test. 




