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Methodological Preamble and Link to Published Scoping Review 

The continuous evidence evaluation process started with a scoping review conducted by the ILCOR NLS 
Task Force Scoping Review team. Evidence was obtained using a structured search strategy carried out by 
an information specialist. Studies identified were evaluated using Covidence. This allowed independent 
title and abstract review by two authors (JF,NY) to see if full text review was warranted. Studies put 
forward by both authors were included, conflicting opinions were reviewed, discussed and resolved.  

Studies identified for full text review were independently reviewed by two authors (JF,NY) to see if they 
matched the agreed PICOST and included if agreed by both reviewers. Conflicting opinions were reviewed, 
discussed and resolved. The authors agreed that psychomotor skill feedback device studies would only be 
included if supported by a briefing or debriefing component.  

The PICOST was agreed with the ILCOR Neonatal Life Support Task Force prior to undertaking the literature 
search. The final scoping review was considered by the Neonatal Life Support Task Force. 

Studies screened by title / abstract, those undergoing full text review and those extracted for data analysis 
are shown in the PRISMA diagram. 

PRISMA Flow Chart 

https://costr.ilcor.org/document/=


 

Scoping Review 
This question has not previously been reviewed in the ILCOR 2010 or 2015 datasets. 
 

NLS 1562 Briefing/Debriefing PICOST 

The PICOST (Population, Intervention, Comparator, Outcome, Study Designs and Timeframe)  

 
Population: Among health care professionals involved in the resuscitation or simulated resuscitation of a 
neonate (P) 
 
Intervention: does briefing/debriefing (I) 
 

Comparators: in comparison to no briefing/debriefing (C)  
 

Outcomes: improve outcomes for infants, families or staff (O)? 
 

Study Designs: Randomized controlled trials (RCTs) and non-randomized studies (non-randomized 
controlled trials, interrupted time series, controlled before-and-after studies, cohort studies) are eligible 
for inclusion. Manikin studies are eligible for inclusion, animal studies are excluded. Conference abstracts 
and unpublished studies (e.g. trial protocols) are excluded.  



 

Timeframe: All years and all languages are included as long as there is an English abstract.  Literature 
search updated to January 27, 2020. 
 
 
Definitions of terms used in this PICOST 
 
Neonates: a newborn baby up to 28 days of age 
  
Resuscitation: a newborn baby who requires support at birth to consist of a minimum of positive pressure 
support of breathing (PEEP or breaths given via mask, supraglottic airway device or tracheal tube). 
 
Briefing:  an act or instance of giving precise instructions or essential information (source: Merriam-
Webster medical dictionary) 
 
Debriefing: discussions of actions and thought processes after an event to promote reflective learning 
and improve clinical performance. Sawyer, Loren, Halamek. Post-event debriefings during neonatal 
care: why are we not doing them, and how can we start? Journal of Perinatology (2016), 1-5 
 
Simulation: an artificial representation of a real-world process to achieve educational goals through 
experiential learning. 
 
Healthcare professionals: staff employed by a healthcare organization, who deliver resuscitative care 
(as defined above) to neonates. 
 
 
Search Strategies 
PUBMED: 
(“infant, newborn” [mesh] OR infant* [tw] OR preterm [tw] OR preemie* [tw] OR newborn* [tw] OR 
neonat* [tw]) AND (“resuscitation” [mesh] OR resuscitat* [tw] OR cpr [tw]) AND (“critical reflection” [tw] 
OR reflection [tw] OR “post simulation” [tw] OR “pre briefing” [tw] OR prebrief* [tw] OR debrie* [tw] OR 
brief [tw] OR briefing [tw] OR “after action review” [tw] OR feedback [tw] OR “communication” [mesh]) 
AND (English [lang] OR English Abstract[ptyp]) 
  
EMBASE: 
('newborn'/exp OR 'newborn' OR infant*:ti,kw,ab OR preterm:ti,kw,ab OR preemie*:ti,kw,ab OR 
newborn*:ti,kw,ab OR neonat*:ti,kw,ab) AND ('resuscitation'/exp OR 'resuscitation' OR resuscitat*:ti,kw,ab 
OR cpr:ti,kw,ab) AND ('interpersonal communication'/exp OR 'interpersonal communication' OR 
'debriefing'/exp OR 'debriefing' OR 'critical reflection':ti,kw,ab OR 'reflection'/exp OR 'reflection' OR 
reflection:ti,kw,ab OR 'post simulation':ti,kw,ab OR 'pre briefing':ti,kw,ab OR prebrief*:ti,kw,ab OR 
debrie*:ti,kw,ab OR brief:ti,kw,ab OR briefing:ti,kw,ab OR 'after action review':ti,kw,ab OR 
feedback:ti,kw,ab) AND ([embase]/lim OR [embase classic]/lim) 
  
WEB OF SCIENCE: 
(infant* OR preterm OR preemie* OR newborn* OR neonat*) AND (resuscitat* OR cpr) AND (“critical 
reflection” OR reflection OR “post simulation” OR “pre briefing” OR prebrief* OR debrie* OR brief OR 
briefing OR “after action review” OR feedback) 
  
COCHRANE LIBRARY: 



(infant* OR preterm OR preemie* OR newborn* OR neonat*) AND (resuscitat* OR cpr) AND (communicat* 
OR “critical reflection” OR reflection OR “post simulation” OR “pre briefing” OR prebrief* OR debrie* OR 
brief OR briefing OR “after action review” OR feedback) 
 
 
Inclusion and Exclusion criteria 
 
Inclusion 
Studies needed to match the PICOST 
Studies of checklists were included if the checklists were specifically used for the purposes of conducting a 
team briefing or debriefing 
Manikin or human studies were included 
Studies of briefing or debriefing in the context of real or simulated neonatal resuscitation 
Psychomotor skills testing was only included if it was accompanied by debriefing 
 
Exclusions 
Conference abstracts 
Published protocols without a subsequent published study as a full paper 
Studies that only have an abstract 
Papers without an English abstract 
Bundles of care where the impact of briefing / debriefing could not be separated from the rest of the 
bundle 
Studies of briefing or debriefing in the context of pediatric or adult resuscitation 
 
 
 
 
 
 
Evaluation of Included Studies 
 

Reference Methods Participants Interventions Comparisons Outcomes Notes 
Skare 

2018 394 
 

Prospective, 
pre/post 
interventional 
study. Initial phase 
of a multi-faceted 
quality 
improvement 
initiative. 
 
Skill performance 
and process of care 
evaluation before, 
during and after 
introducing video 
debriefing of 
resuscitation 
events. 
Evaluation used a 
modified Neonatal 
Resuscitation 
Evaluation 
Performance 
(NRPE) tool. 

Midwives and 
physicians 
involved in 
resuscitation of 
compromised 
infants at a 
Norwegian 
teaching 
hospital in 
2014. 
 
73 resuscitation 
events pre- 
implementation 
were compared 
to 45 events 
post- 
implementation 

Introduction of 
weekly video 
assisted 
debriefing (3rd 
April to 23rd 
June 2014) 
 
Followed by 
monthly video 
assisted 
debriefing in a 
post 
implementation 
period (24th 
June to 24th 
August 2014) 

NRPE scores 
in the pre, 
peri and post 
intervention 
period. 
 
Baseline 
evaluations 
were 
performed 
15th January 
to 2nd April 
2014. 
 

Pre vs post 
implementation 
 
Total NRPE 
scores (77% vs 
89%,  p<0.001) 
 
Improved 
preparation & 
adherence to 
the initial steps 
of a neonatal 
resuscitation 
algorithm (75% 
vs 90%, 
p<0.001) 
 
Improved PPV 
(70% vs 100%, 
p<0.001) 
 
Improved group 
function, 

PPV 
intervention 
ran alongside 
video 
debriefing 
intervention 
 



 
NRPE scores by 
single investigator 
but intra-rater 
reliability and 
inter-rater 
reliability checked 
by a 2nd 
investigator. 
 

communication 
– 88% vs 100%, 
p<0.001) 

Sauer 
2016 

37397 
 

Single centre pre- 
post quality 
improvement 
initiative.  
 
Data on 548 
infants 
representing every 
admission to the 
Palomar Rady 
Children’s Hospital 
NICU during a 35 
month period (1st 
Jan 2010 to 30th 
November 2012). 
 
It aimed to 
achieve: 
• Placement of a 

functioning 
pulse oximeter 
by two minutes 
after birth 

• Delayed 
intubation in 
favour of CPAP 
use 

• Normothermia 
at NICU 
admission 

• Use of a team 
prebrief, 
debrief and 
delivery room 
checklist to 
promote 
teamwork and 
communication 
between the 
obstetrician, 
labour and 
delivery room 
staff and the 
neonatal 
resuscitation 
team 

High risk 
delivery team 
 
(not further 
specified) 

Described as a 
bundle of 
delivery room 
interventions. 
Individual 
interventions 
are not clearly 
described. 
 
The delivery 
room checklist 
is shown in the 
paper and 
appears to be 
the main 
intervention. 
 
Briefing / 
debriefing is 
included within 
the checklist. 
 
 

Pre vs post 
intervention: 
Data for 249 
infants prior 
to the 
intervention 
were 
compared to 
data for 299 
born after the 
intervention. 
 

Functioning 
pulse oximeter 
by 2 minutes 
(26% to 55%, p 
value unclear – 
see NOTES) 
 
% intubated 
(14% vs 5%, 
p<0.001) 
 
Surfactant use 
(2.8 vs 1.0%, 
p=0.198) 
 
Normothermia 
on NICU 
admission (78% 
vs 86%, 
p=0.017) 
 
% using 
checklist (25% 
to 92%, 
p<0.001) 
 
Outcome data 
collected for 
RDS, BPD, 
death, PDA, 
pneumothorax, 
NEC, ROP, post 
haemorrhagic 
hydrocephalus 
(PHH), IVH, 
length of stay.  
Univariable & 
multivariable 
logistic 
regression 
done. (MV 
regression not 
for BPD, death, 
ROP, PHH) 
No significant 
differences 
except for 
reduced ROP in 
univariable 
logistic 
regression for 
post 

Pre & post % of 
infants with a 
functioning 
pulse oximeter 
is not clear. Pre 
is reported 
both as ‘data 
not collected’ 
and 
approximately 
26%. 
Post is variably 
reported as 
38% (Table 2) 
and ‘almost 
55%’ (Results 
text). 
 
Authors advise 
caution in 
interpreting 
the reduced 
ROP rates. 



intervention 
group (OR 
0,0.696; 
p=0.008). 

Katheria 
2013 1552  

Pre/post study to 
evaluate the 
implementation of 
a checklist that 
included pre-brief 
and debrief 
components.   
Outcomes were 
measured at video 
resuscitation 
quality assurance 
meetings. The 
completed pre-
brief checklist was 
reviewed prior to 
seeing each video 
to see if planned 
preparation 
happened. The 
completed debrief 
findings were 
reviewed after 
watching each 
video to see if 
team conclusions 
matched video 
review 
conclusions. 
 
The components of 
the checklist were 
informed by crew 
resource 
management 
training previously 
undertaken by 
NICU staff and 
ongoing video 
reviews of 
neonatal 
resuscitations. 
 

Neonatal 
faculty, 
neonatal 
fellows, 
pediatric 
residents in 
training, nurses, 
respiratory 
therapists. 

Pre-brief: 
Introduction of 
team members, 
role 
assignments, 
specific 
considerations, 
team 
empowered to 
voice concerns 
and to call back 
orders. 
Equipment 
checklist with 
duty specific 
sub lists and 
required setup 
with the 
requirement to 
acknowledge 
completion. 
 
Debrief: 
Free form 
questions on 
what went well, 
what didn’t go 
well and what 
needed to be 
improved. 
Debrief 
completed soon 
after 
resuscitation 
with all team 
members 
involved. 
Members 
responded in 
order of 
seniority, most 
junior first. 
 
QA review: 
Completed 
checklists were 
reviewed with 
special 
emphasis on 
the debrief 
section at twice 
monthly video 
resuscitation 
quality 
assurance 
meetings. 

First two years 
of using the 
delivery room 
checklist 
(March 2009 
to November 
2011, 260 
completed 
checklists) 
were 
compared 
with the 3rd 
year of using 
the delivery 
room checklist 
(185 
completed 
checklists). 

Most common 
problems: 
Communication 
(n=58) 
Equipment 
preparation 
and use (n=56) 
Inappropriate 
decisions 
(n=87) 
Leadership 
(n=56) 
Procedures 
(n=25) 
 
During the 3rd 
year of use 
(Nov 2011 to 
May 2012), 185 
checklists were 
reviewed.  
 
Communication 
problems 
decreased from 
22% to 4% 
(p<0.001).  This 
finding was 
reported on the 
checklists and 
validated in 
audio & video 
recordings. 
 
Non-significant 
changes: 
• Lack of 

equipment 
preparation 
& use (21% 
vs 23%) 

• Inappropriate 
decisions 
(33% vs 27%) 

• Leadership 
(21% vs 18%) 

• Procedures -
sequence, 
timing, 
technique 
(10% vs 6%) 

Unclear how 
often the 
resuscitation 
team members 
were involved 
in the video 
review meeting 
for each 
resuscitation. 

Magee 
2018 192  

Prospective, 
randomised 

38 pediatric 
interns in a 

Instructional 
simulation 

Instructional 
simulation 

34 interns 
included in the 

Clinical 
scenarios used 



 
 

control study of 
Rapid Cycle 
Deliberate Practice 
(RCDP) vs. 
traditional 
simulation 
debriefing 
methods for 
neonatal 
resuscitation 
training.  
 
Study occurred 
over 1.5 years with 
3-4 interns 
enrolled each 
month. 
 
Randomisation 
occurred in blocks 
of 4 interns to 
account for 
variations in 
abilities in the first 
year of academic 
training. 
 
Pre-survey looking 
at confidence in 
neonatal 
resuscitation and 
previous 
experience 
completed. 
 
Primary outcome 
was the interns’ 
score on the 
megacode 
assessment form 
(MCAF) on 
immediate testing.  
 
Secondary 
outcomes 
measured at a 4 
month follow-up 
were: confidence 
level in neonatal 
resuscitation, 
recall MCAF scores 
and time to 
perform critical 
interventions. 

large academic 
training 
programme. 
 
All the interns 
held a current 
NRP 
certification 
and were on a 
neonatology or 
newborn 
nursery 
rotation when 
enrolled. 

session with 
RCDP 
 
Immediate 
simulation 
retest 

session with 
standard 
debriefing 
that occurred 
at the 
conclusion of 
the simulation 
scenario 
 
Immediate 
simulation 
retest 

analysis.  4 
were excluded 
due to changes 
in study 
protocol and 
technical issues. 
 
Interns in the 
RCDP group 
compared to 
those in the 
simulation 
debriefing 
group: 
 
Had higher 
MCAF scores 
than those in 
(89% vs 84%, 
p<0.026) 
 
Initiated PPV 
ventilation 
within 1 minute 
(100% vs 71%, 
p<0.05) 
 
More 
consistently 
provided PPV 
for the 
appropriate 
duration of 
time before 
starting CC (17 
vs 12, p<0.05)  
 
Administered 
epinephrine 
earlier (152s vs 
180s, p=0.039) 
 
Self-reported 
confidence 
levels increased 
in both groups 
but were not 
different 
between the 
two groups. 
 
MCAF scores 
and time to 
perform critical 
interventions at 
4 months were 
not different 
between the 
two groups. 

for the 
instructional 
simulation 
sessions and 
immediate 
retests were 
the same in 
both arms. 
 
Pre-written 
scripts, set up 
checklists and 
teaching point 
checklists were 
used for 
consistency in 
instruction. A 
senior 
neonatologist 
NRP instructor 
trained in 
simulation 
monitored for 
inconsistencies. 

 
 
 



Task Force Insights 
 

1. Why this topic was reviewed  
An ILCOR systematic review on Debriefing of Resuscitation Performance (EIT #645) considered debriefing 
following in hospital and out of hospital cardiac arrest in adults and children. They recommended data-
driven, performance focused debriefing of rescuers acknowledging it as a weak recommendation based on 
very low certainty of evidence. No review has been carried out looking at the impact of briefing or 
debriefing on outcomes in neonatal resuscitation. 
 
Prior systematic review of briefing/debriefing by the NLS Task Force in 2010, primarily focused on use of 
these techniques in the context of training rather than clinical care. 
 
 

2. Narrative summary of evidence identified 
1789 studies were identified using the structured search strategy. 493 were removed as duplicates leaving 
1296 studies that underwent title and abstract screening. Of these 1296 studies, 48 were identified for full 
text review and from this 44 were excluded.  The reasons for exclusion were abstract only (15), wrong 
intervention (10), wrong study design (8), wrong comparator (7), study protocol (2) and wrong outcomes 
(2). This left 4 studies to be included in the scoping review. This is summarised in the PRISMA flow chart. 
 
The four studies included are listed in the included studies evaluation table. One study considered video 
debriefing {Skare 2018 394}, one considered the use of a checklist along with video debriefing {Katheria 
2013 1552}, one considered the use of a checklist with a team prebrief / debrief as the main part of a 
quality improvement bundle {Sauer 2016 37397} and one looked at rapid cycle deliberate practice 
compared to standard simulation debriefing {Magee 2018 192}. 
 

a) Video debriefing 
Skare et al installed motion activated video cameras in every neonatal resuscitation bay in a Norwegian 
teaching hospital. Using footage from resuscitations of compromised infants they conducted baseline skill 
performance and process of care assessments on 74 resuscitation events using the Neonatal Resuscitation 
Evaluation Performance Tool (NRPE). They implemented weekly video assisted debriefing using this 
footage. The debriefing was led by two experienced facilitators and focused on guideline adherence and 
non-technical skills. Video assisted debriefing was reviewed in departmental meeting and by the end of the 
study period 78% of the pediatric residents had attended. 
 
The study period was 7 months and the team evaluations were carried out pre, peri and post 
implementation. The number of events evaluation was pre (74), peri (69) and post (45). Subcategories of 
group function / communication, preparation and initial steps, communication of heart rate, 
administration of oxygen, positive pressure ventilation, endotracheal intubation, chest compressions, 
administration of medicines and intravenous access were considered. 
 
Pre – / post –implementation of video assisted debriefing evaluation showed that overall NRPE score 
improved from 77% (75, 81) to 89% (86,93) p<0.001. Improvements in were seen in the following 
subcategories:  
 

• Group function / communication  88% (75,90) to 100% (92,100)  p=0.001 
• preparation and initial steps  75% (70, 80) to 90% (80, 100)  p<0.001 
• positive pressure ventilation  70% (67, 75) to 100% (80, 100) p<0.001 

 
 



No significant differences were reported for communication of heart rate, administration of oxygen, 
endotracheal intubation or administration of medicines. 
 
Limitations of the study are the before after design and the authors acknowledge that an RCT would not 
have been possible. Improvements could have been due to a “Hawthorne effect” i.e. the candidates were 
aware they were being videoed and changed their behavior. The study was not able to blind the video 
reviewer as to the phase of the trial as videos had to be deleted immediately after review at their 
institutional review board’s request. 
 
The authors acknowledge that whilst they have shown improvements in the process of care and adherence 
to guidelines the study was not powered to detect changes in clinically relevant outcomes. 
 

b) Checklists 
Two studies were identified that utilized checklists specifically for the purposes of briefing or debriefing in 
neonatal resuscitation.  
 
Sauer et al implemented a quality improvement bundle that included a pre-brief, debrief and delivery 
room checklist. Other aspects of the quality improvement bundle were placement of a functioning pulse 
oximeter, normothermia on NICU admission and avoiding intubation by using CPAP. Prompts related to 
pulse oximeters and thermal care were included on the checklist. 
This was a single centre, pre / post quality improvement study and involved all deliveries attended by the 
high risk delivery team at the Palomar Rady Children’s hospital over a 35 month period. The intervention 
was the use of a delivery room checklist that included pre-brief and debrief components. The comparison 
was 249 infants studied prior to introducing the checklist with 299 infants afterwards. Data was collected 
retrospectively from 1st January 2010 to the start of the intervention on 1st May 2011 and prospectively 
until 30th November 2012. 
 
Outcomes were  

1. % using checklist 
2. % intubated 
3. Surfactant use (%) 
4. Normothermia on NICU admission (%) 
5. % with a functioning pulse oximeter by 2 minutes of age. 

 
Results: 

• Use of prebrief, debrief and completion of the checklist increased from an initial 25% to 92% 
(p<0.001).  

• % of babies intubated dropped from 14.1 to 5.4% OR 0.35 (0.17, 0.66) p<0.001. 
• Surfactant use dropped from 2.8% to 1.0% OR 0.35 (0.06, 1.55) p =0.198. 
• % with normothermia on admission to NICU increased from 78.3% to 86.3% OR 1.74 (1.09, 2.8) 

p=0.017.  
• The % with a functioning pulse oximeter at 2 minutes was not recorded pre-intervention but 

increased from approximately 26% to 55% during the period the checklist was implemented. 
 
Outcome data on RDS, death, BPD, PDA, pneumothorax, NEC, ROP, post-haemorrhagic hydrocephalus, IVH 
and length of stay was also collected. No differences were shown except for decrease in ROP on 
univariable logistic regression that the authors advised caution in interpreting. 
 
Katheria et al conducted a pre/post study evaluating the implementation of a checklist including pre-brief 
and debrief components. The components of the checklist were informed by crew resource management 
training previously undertaken by NICU staff and ongoing video reviews of neonatal resuscitations. 
 



Outcomes were measured at video resuscitation quality assurance meetings where the completed pre-
brief checklist was reviewed, prior to seeing each video, to see if planned preparation happened. The 
completed debrief findings were reviewed after watching each video to see if team conclusions matched 
video review conclusions. 
 
The first two years of using the delivery room checklist (March 2009 to November 2011, 260 completed 
checklists) were compared with the 3rd year of using the delivery room checklist (185 completed 
checklists).  
 
The most common problems seen were communication (n=58), equipment preparation and use (n=56), 
inappropriate decisions (n=87), leadership (n=56) and procedures (n=25). Communication problems 
decreased from 22% to 4% (p<0.001).  This finding was reported on the checklists and validated in audio & 
video recordings. Other changes were not statistically significant. 
 
 

c) Rapid cycle deliberate practice vs. standard debriefing 
Magee et al performed a prospective, randomized controlled trial to compare rapid cycle deliberate 
practice (RCDP) to standard simulation debriefing for teaching neonatal resuscitation on learners’ technical 
abilities as measured by the NRP Megacode Assessment Form (MCAF), confidence level as measured via 
survey, and recall in neonatal resuscitation as measured using the MCAF at a follow-up session four 
months later.  The study was conducted at a large academic center and enrolled 38 pediatric interns.  All 
subjects underwent a 45-minute teaching session on neonatal resuscitation.  Efforts were made to ensure 
standardization and consistency in teaching by facilitating all sessions by the same neonatology fellow, 
using the same instructional simulation scenario, and using prewritten scripts, setup checklists, and 
teaching point checklists.  A senior neonatologist NRP instructor who was trained in simulation also 
observed the teaching in order to monitor for inconsistencies.  Outcomes were measured via 15-minute 
simulation test with a similar clinical scenario that occurred immediately after the instructional simulation, 
a post-instructional survey of confidence, and a 2nd simulation test at 4 months after the initial session.   
 
On immediate testing, subjects in the intervention (RCDP) group had better scores on the NRP Megacode 
Assessment Form (MCAF), more frequently initiated positive pressure ventilation within one minute, 
ventilated the patient for at least 25 seconds prior to starting chest compressions, and administered 
epinephrine earlier.  Learners in both groups reported increased confidence in neonatal resuscitation. 
At the 4-month follow up test, there was no difference in MCAF scores or timing of performing critical 
interventions.   
   
 

3. Narrative reporting of the Task Force discussions 
Given that this is a new PICOST question for the Neonatal Life Support Task Force, the Task Force elected 
to perform a Scoping Review in order to make an initial assessment of the available literature.  Although 
briefing and debriefing in resuscitation has been previously reviewed by the EIT Task Force, outcomes 
specific to neonates or neonatal resuscitation were not included in those recommendations.   
 
This scoping review has not identified sufficient evidence to prompt a systematic review.  The evidence 
reviewed in this scoping review comes primarily from quality improvement studies with pre/post 
comparisons.  There were no randomized controlled trials that compared briefing or debriefing to no 
briefing or debriefing.  In addition, many investigators have studied briefing or debriefing in the context of 
bundles of interventions, but these studies were not included in this evidence review as the effects of 
briefing or debriefing alone were not possible to isolate in the outcomes.   
 
We reviewed a small of number studies that included adjuncts to briefing and debriefing (e.g., the use of 
video and the use of checklists) as these were the only studies that compared these interventions to no 



briefing or debriefing rather than other interventions. The use of video-assisted debriefing may help 
improve the process of care and adherence to resuscitation guidelines, but evidence was not available on 
the effect on clinical outcomes. The use of checklists during briefings and debriefings may help improve 
team communication and process, but the evidence identified did not report changes in clinical outcomes 
and was inconsistent in the effects reported on the delivery of care. 
 
We identified limited evidence that rapid cycle deliberate practice (RCDP) may improve short term 
performance in a resuscitation simulation but not confidence or retention of skills.  
 
Briefing or debriefing may improve short-term clinical and performance outcomes for infants and 
staff.  The effects of briefing or debriefing on long-term clinical and performance outcomes are uncertain.  
 
 
Recommendation 
At this time there does not appear to be enough new evidence to justify a new systematic review on the 
use of briefing/debriefing. 
 
 
Knowledge Gaps 
Although this scoping review has not identified sufficient evidence to prompt a systematic review, it 
highlights significant knowledge gaps in neonatal resuscitation science regarding the effects of briefing and 
debriefing on outcomes.  Identified knowledge gaps include: 

• Effects of briefing and debriefing in isolation from other interventions. 
• Effects of briefing and debriefing on short- and long-term clinical outcomes of neonatal 

resuscitation. 
• Effects of rapid cycle deliberate practice in neonatal resuscitation training. 
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policy.  The following Task Force members and other authors were recused from the discussion as they 
declared a conflict of interest: None applicable. 
 
The following Task Force members and other authors declared an intellectual conflict of interest and this 
was acknowledged and managed by the Task Force Chairs and Conflict of Interest committees: None 
applicable 

Task Force Scoping Review Citation 
Udaeta E, Rudeger M, Ersdal H on behalf of the International Liaison Committee on Resuscitation Neonatal 
Life Support Task Force.  [Internet] Brussels, Belgium: International Liaison Committee on Resuscitation 
(ILCOR) Advanced Life Support Task Force, 2020 February 5.  Available from: http://ilcor.org 
 
Methodological Preamble and Link to Published Scoping Review 
The continuous evidence evaluation process started with a scoping review of suctioning of clear fluid 
during delivery room resuscitation conducted by 3 content experts  working with the ILCOR NLS Task 
Force Scoping Review team. Evidence for neonatal literature was sought and considered by the NLS Task 
Force. The NLS task force discussed the evidence and provided insights. 

Scoping Review 
We expect to submit this Scoping Review for publication in Spring of 2020. 

PICOST 
 
The PICOST (Population, Intervention, Comparator, Outcome, Study Designs and Timeframe) was 
defined as follows: 

• Population:  Among newborns delivered through clear amniotic fluid 

• Intervention: does immediate routine suctioning (oropharyngeal or nasopharyngeal)  

• Comparators:  compared with no suctioning or no wiping 

• Outcomes:    

o survival (critical) 

o need for delivery room resuscitation and stabilization interventions (important) (i.e. use 
of oxygen supplementation,  initiation of positive pressure ventilation, intubation, use of 
CPR/medications, Apgar scores);  

o Respiratory complications (important) (i.e. respiratory distress, tachypnea),  

o Side effects (important): (oxygen desaturation, injury or infection) 

o  (Time to reach heart rate > 100 (Important) 

• Study Designs:  Randomized controlled trials (RCTs) and non-randomized studies (non-
randomized controlled trials, interrupted time series, controlled before-and-after studies, cohort 
studies) are eligible for inclusion.  

Timeframe:  All years and all languages were included as long as there was an English abstract; 
unpublished studies (e.g., conference abstracts, trial protocols) were excluded. Literature search 
updated to November 30, 2019. 

http://ilcor.org/
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Search Strategies 
Data sources: The following databases were searched on November 21st 2019: MEDLINE complete, 
Embase, Cochrane using the OVID search engine. The search of the “grey literature” was done manually in 
Scholar Google, Clinical trials gob, WHO International/ICTRP/ search and NDLTD Global ETD search. The 
searches that informed the 2010 and 2015 NLS CoSTR {Perlman 2010 S516; Perlman 2015 e169} were 
conducted on the following dates: Suction clear amniotic fluid August 7, 2009 and Suction meconium 
stained amniotic fluid February 20, 2014. The new search included published studies from 1997 until 
November 2019. 
 

"infant, newborn"[MeSH Terms] OR "infant"[All Fields] AND "newborn"[All Fields] OR "newborn 
infant"[All Fields] OR "newborn"[All Fields] AND "infants"[All Fields] OR "newborn infants"[All Fields]) 
AND ("suction"[MeSH Terms] OR "suction"[All Fields]) AND ("mouth"[MeSH Terms] OR "mouth"[All 
Fields]) AND ("nose"[MeSH Terms] OR "nose"[All Fields]) oropharynx" [All Fields] OR "AND 
("parturition"[MeSH Terms] OR "parturition"[All Fields] OR "birth"[All Fields]) AND ("amniotic 
fluid"[MeSH Terms] OR ("amniotic"[All Fields] AND "fluid"[All Fields]) OR "amniotic fluid"[All Fields]) 
 

For detailed search results please see Appendix. 
 
Inclusion and Exclusion criteria 

Studies are considered eligible for inclusion if they were randomized controlled trials (RCTs), non-
randomized studies (non-randomized controlled trials, interrupted time series, controlled before-and-
after studies, cohort studies) peer-reviewed human studies that prospectively or retrospectively compared 
the effects of interventions listed below on physiological outcomes (e.g. time to reach normal oxygen 
saturation and heart rate) or clinical outcomes (e.g. resuscitation and stabilization interventions: 
CPR/meds in delivery room; Apgar scores, oxygen supplementation, intubation); Delay in providing 
respiratory support;  Inpatient morbidities: respiratory complications (respiratory distress, tachypnoea); 
Side effects (oxygen desaturation, injury or infection) 

 
All years and all languages were included as long as there was an English abstract. Unpublished studies 
(e.g., conference abstracts, trial protocols) or studies published in abstract form only, manikin studies, 
animal studies, and studies that did not specifically address the PICO question were excluded. 
  



Scoping Review Template v1.0 SAC Approved 17 Nov. 2019 

14 
 

 
 

 
 
  



Scoping Review Template v1.0 SAC Approved 17 Nov. 2019 

15 
 

Data tables 

 
Critical Outcomes 

 
Survival 
After the procedure n=0; Hospital discharge n=0 

 

Resuscitation and stabilization interventions in Delivery Room 
a. Cardiopulmonary resuscitation n= 2 {Kelleher 2013 382; Bancalari 2019 271} ; Medications =0  
Referenc
e 

Methods Participan
ts 

Interventions Comparisons Outcomes Notes 

Kelleher 
2013 

{Kelleher 
2013 382} 

RCT  
Alabama, 
USA 

488 infants  
Born at or 
after 35 
weeks of 
GA  
Vaginal 
326 
Cesarean 
162 

n= 242 
suction mouth and 
nostrils with bulb 
syringe 
Vaginal 154 
Cesarean 88 

n= 246 
Gentle wiping 
externally 
over face, 
mouth and 
nose with 
towel 
Vaginal 172 
Cesarean 74 

Secondary: 
Advanced 
resuscitation 
17 (7%) vs. 24 
(10%) RR 95% 
CI: 1.40 (0.76-
2.50) (p=0.28) 

No 
definition 
on 
“advanced 
resuscitatio
n required” 

Bancalari 
2019 

{Bancalari 
2019 271} 

RCT 
Concepci
on, Chile 

84 term 
infants 
born by C-
section 

n= 42 
Catheter tube 8 F 
introduced 6 cm 
Negative pressure 
<30cmH2O 
Procedure 15 sec 

n=42 
No suction 
Routine care; 
cleaning 

Resuscitation 
maneuvers 
0/42 vs. 0/42 

None 
required 
resuscitatio
n 
maneuvers 
during and 
for 48 h 
 

 
Resuscitation and stabilization interventions 
b. Apgar score less than 7 at 1 minute, 5 and 10 minutes n=0  ; Apgar score at 1, 5, and 10 min n= 7 {Carrasco 
1997 832; Waltman 2004 32; Gungor 2005 453; Gungor 2006 9, Kelleher 2013 382; Nejad 2014 400; 
Bancalari 2019 271) 
Reference Methods Participants Interventions Comparisons Outcomes Notes 
Carrasco 

1997 
{Carrasco 
1997 832} 

RCT 
Montevideo, 
Uruguay 

30 term 
infants, 
vaginal 
delivery 

n= 15 
After birth 
suction with 
catheter tube 
3R 
polyethylene, 
first 
nasopharynx 
and then nose 
no more 6 cm 
during 8 to 10 
sec, negative 
pressure < 
30cmH2O 

n= 15 
No suction 

Secondary: 
Apgar score 
at 1 and 5 
min 
At 1 min 7 or 
more 
At 5 min 7 or 
more 

No numbers 
reported 

Waltman 
2994 

{Waltman 
2004 32 

RCT pilot 
study 
Mississippi, 
USA 

20 term 
infants, 
vaginal 
delivery 

n= 10 
Suction mouth 
and nose one 
time each with 
2-ounce soft 
rubber bulb 
syringe or 
ear/ulcer 
syringe 1.5 
inches deep, 

n= 10 
No suction, all 
the mouth 
and nose 
wiped with a 
towel if any 
visible matter 

Secondary: 
Apgar score 
at 1, 5 and 
10 min 
1 min: mean 
8.95 ± 0.22 
5 min: mean 
9 ± 0 
10 min: 9.40 
± 0.44 

Infants were 
placed 
under 
radiant 
warmer, 
dried 
thoroughly, 
and received 
standard 
care 
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and finger 
pressure, when 
the head was 
delivered  
and mouth 
and nose wiped 
with a towel if 
any visible 
matter  

Range 
Apgar: 
< 9 at 1 min 
1 vs. 1 
< 9 at 5 min 
0 vs. 0 
< 9 at 10 
min 0 vs. 0 

according to 
the NRP 
guidelines 
None of 
both groups 
had Apgar 
less than 8 
at 1, 5 or 10 
min 

Gungor 
2005 

{Gungor 
2005 453} 

RCT 
(Ankara 
Turkey) 

140 term 
infants, 
vaginal 
delivery 

n=70 
Catheter tube 8 
Ch., 
polyethylene, 
negative 
pressure 
<30cmH2O 
procedure 15 
sec  

n=70 
No suction or 
wipe away 
any visible 
matter 

Secondary: 
Apgar score 
at 1, 5 min 
1 min: > 7 (8 
to 9) n= 
70/70 vs. 
70/70 
5 min Apgar 
10  
32/70 vs. 
70/70 
(0.001) 
 

Newborns 
dried 
thoroughly 
under 
radiant heat 
next room. 
SaO2 
monitor on 
right hand 
from 1st min  
At 1 and 5 
min both 
groups had 
Apgar > 7 

Gungor 
2006 

{Gungor 
2006 9} 

RCT 
(Ankara 
Turkey) 

140 term 
infants born 
by C-section 

n=70 
Catheter tube 8 
Ch., 
polyethylene, 
negative 
pressure 
<30cmH2O 
procedure 15 
sec  
 

n=70 
No suction or 
wipe away 
any visible 
matter 

Secondary: 
Apgar score  
at 1, 5 and 
10 min 
1 min: 8.17 
± 0.38 vs. 
8.26 ± 0.50 
(NS) 
5 min: 9.34 
± 0.48 vs. 
10±0.0 
(<0.001) 
Apgar 10 at 
5min 
24/70 vs. 
70/70 
(<0.001) 

All mothers 
received 
general 
anesthesia 
protocol. 
Newborns 
dried 
thoroughly 
under 
radiant heat 
next room. 
SaO2 
monitor on 
right hand 
from 1st min 
At 1 and 5 
min both 
groups had 
Apgar > 7 

Kelleher 
2014 

{Kelleher 
2013 382} 

RCT  
Alabama, 
USA 

488 infants  
Born or after 
35 weeks of 
GE Vaginal 
326 
Cesarean 
162 

n= 242 
suction mouth 
and nostrils 
with bulb 
syringe 

n= 246 
Gentle wiping 
externally 
over face, 
mouth and 
nose with 
towel 

Secondary: 
Apgar score 
at 1 and 5 
min 
Median 
(IQR) 
1 min 8 (7-
8) vs. 8 (7-8) 
5 min 9 (9-
9) vs. 9 (9-9) 
 

After 
umbilical 
cord was 
cut, and long 
as a neonate 
remained in 
resuscitation 
area 
2010 NPR 
guidelines 

Nejad 
2014 

{Nejad 
2014 400} 

RCT 
Kerman, 
Iran 

170 term 
infants 
vaginal 
delivery 

n= 85 
Suction: < 15 
sec after birth 
Catheter 
polyethylene 

n= 85 
No suction: 
was only to 
remove any 
visible 
material. 

Secondary 
Apgar score 
at 1 and 5 
min: 
1 min: all 8 
or 9 

Under 
radiant heat 
“standard 
care” 
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Negative 
pressure 
<30cmH2O 
 

5 min: all 10 
Mean 8.96 ± 
0.19 vs 8.99 
± 0-11 

Bancalari 
2019 

{Bancalari 
2019 271} 

RCT 
Concepcion, 
Chile 

84 term 
infants born 
by C-section 

n= 42 
Catheter tube 8 
F introduced 6 
cm 
Negative 
pressure 
<30cmH2O 
Procedure 15 
sec 

n=42 
No suction 
Routine care; 
cleaning 

Secondary: 
Apgar score 
1 min: 9 (8-
9) vs. 9 (7-9) 
NS 
5 min 9 (9-
10) vs. 9 (9-
10) NS 

Routine care 
(cleaning, 
drying, 
stimulation), 
not 
mentioned 
how 

 
Resuscitation and stabilization interventions 
Respiratory rate: n= 1 {Kelleher 2013 382}; Respiratory mechanics n= 1 {Estol 1992 297} 
Reference Methods Participants Interventions Comparisons Outcomes Notes 

Kelleher 
2013 

{Kelleher 
2013 382} 

RCT  
Alabama, 
USA 

488 infants  
Born or after 
35 weeks of 
GE Vaginal 
326 
Cesarean 
162 

n= 242 
suction mouth 
and nostrils 
with bulb 
syringe 

n= 246 
Gentle wiping 
externally 
over face, 
mouth and 
nose with 
towel 

Primary  
mean 
respiratory 
rate in first 
24 h after 
birth 
Respiratory 
rate 50 ±6 vs. 
51 ± 8 

Respiratory 
rates were 
similar at 
every time 
point 

Estol 1992 
{Estol 

1992 297} 

RCT 
Montevideo, 
Uruguay 

40 term 
infants 
Vaginal 
delivery 

n= 20 
After birth 
nares and 
mouth suction 
with electric 
aspirator 
Catheter 
polyethylene 5F 
negative 
pressure < 
30cmH2O 
 

n= 20 
No suction 

Primary: 
pulmonary 
mechanics 
Inspiratory C 
Dyn.: no 
differences at 
10, 30 and 
120 min 
Expiratory C 
Dyn: no 
differences at 
10, 30 and 
120 min 
Inspiratory 
R: no 
differences at 
10, 30 and 
120 min 
no 
differences at 
10, 30 and 
120 min 
Expiratory R: 
no 
differences at 
10, 30 and 
120 min 
 

Newborns 
after 
intervention 
were 
wrapped in 
a dry 
napkin and 
put on 
mother´s 
breast 
At 10 min 
after birth 
1st 
spyrometric 
assessment  

 
 

Resuscitation and stabilization interventions 
Time to reach SaO2 > 90% n= ; Time to reach > 92% n= 4 {Waltman 2004 32; Gungor 2005 453; Gungor 2006 9; 
Nejad 2014 400} ; Time to reach > 86% n= 2 { Gungor 2005 453; Gungor 2006 9} Effect or differences on SaO2 
n= 4 {Carrasco 1997 832; Waltman 2004 32; Bancalari 2019 271; Konstantelos 2015 777} 
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Reference Methods Participan
ts 

Interventions Comparison
s 

Outcomes Notes 

Carrasco 
1997 

{Carrasco 
1997 832} 

RCT 30 term 
infants, 
vaginal 
delivery 

n= 15 
After birth 
suction with 
catheter tube 
3R 
polyethylene, 
first 
nasopharynx 
and then nose 
no more 6 cm 
during 8 to 10 
sec, negative 
pressure < 
30cmH2O 

n= 15 
No suction 

Differences in 
SaO2 first 20 
min 
SaO2 lower in 
suction 
between 1 to 6 
min (0.05) 
Time to reach 
86%:  
8.2 ± 3.3 vs 5.0 
± 1.2 (0.05) 
Time to reach 
92%: 
10.2 ± 3.3 vs 6.8 
±1.8 s (0.05) 

SaO2 sensor in 
right hand, 
reading 
between 20 
and 30 sec, 1st 
reading al 1 
minute 

Waltman 
2004 

{Waltman 
2004 32} 

RCT pilot 
study 
Mississipp
i, USA 

20 term 
infants, 
vaginal 
delivery 

n= 10 
When the 
head was 
delivered  the 
mouth and 
nose wiped 
with a towel if 
any visible 
matter Suction 
mouth and 
nose one time 
each with 2-
ounce soft 
rubber bulb 
syringe or 
ear/ulcer 
syringe 1.5 
inches deep, 
and finger 
pressure 

n= 10 
No suction: 
all mouth 
and nose 
wiped with a 
towel if any 
visible 
matter 

Differences in 
SaO2 first 20 
min 
Average 
changes over 
time (5–20 
minutes) 
at 5 min 
Suction: 3% ± 
2.3% less than 
No (NS) 
at 10 min 
Suction: 3% ± 
2.3% more (NS) 
At 15 min 
Suction: 4.8% ± 
1.7% (.005) 
At 20 min: 92% 
vs. 97% 
Time to reach 
>92% 
8 min (48s) vs. 
5 min (30s) 
(model) 

Reusable 
neonatal 
saturation 
sensor applied 
to the hand 
Only SaO2 
measurements 
recorded from 
5 to 20 
minutes were 
used in 
the analysis 

Gungor 2005 
{Gungor 

2005 453} 

RCT 
Ankara 
Turkey 

140 term 
infants, 
vaginal 
delivery 

n=70 
Catheter tube 
8 Ch., 
polyethylene, 
negative 
pressure 
<30cmH2O 
procedure 15 
sec  
 

n=70 
No suction 
or wipe 
away any 
visible 
matter 

Primary; time to 
reach 92% 
SaO2: 
SaO2: 83.37 ± 
1.69 vs. 92.06 ± 
0.23 (at 6 min. < 
0.001); n= 0/70 
vs. 70/70 at 6 
min) 
Secondary: Time 
to reach 86% 
SaO2: 77.60 ± 
1.30 vs. 86.89 ± 
2.72 (4 min, < 
0.001) 
n= 10/70 vs. 
70/70 (<0.001) 

Newborn 
dried 
thoroughly 
under radiant 
heat next 
room SaO2 
monitor on 
right hand 
from 1st min  
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Gungor 2006 
{Gungor 
2006 9} 

RCT 
Ankara 
Turkey 

140 term 
infants 
born by C-
section 

n=70 
Catheter tube 
8 Ch., 
polyethylene, 
negative 
pressure 
<30cmH2O 
procedure 15 
sec  

n=70 
No suction 
or wipe 
away any 
visible 
matter 

Primary; time to 
reach 92% 
SaO2: 
80.60 ± 1.84 vs. 
92.04 ± 0.20 
(<0.001); 
n= 0/70 vs. 
70/70 at 6min 
Secondary: Time 
to reach 86% 
SaO2: 
77.64 ±1.39 vs. 
87.43 ± 3.09 
(<0.001) 
n= 2/70 vs. 
70/70 (<0.001) 

All mothers 
received 
general 
anesthesia 
protocol. 
Newborns 
dried 
thoroughly 
under radiant 
heat next 
room 
SaO2 monitor 
on right hand 
from 1st min 

Nejad 2014 
{Nejad 2014 

400} 

RCT 
Kerman, 
Iran 

170 term 
infants 
vaginal 
delivery 

n= 85 
Suction: < 15 
sec after birth 
Catheter 
polyethylene 
Negative 
pressure 
<30cmH2O 
 

n= 85 
No suction: 
was only to 
remove any 
visible 
material. 

Primary: time to 
reach 92% SaO2 
At 9 min (54s) 
89.23 ± 5.17 vs. 
92.0 ± 5.119 
(0.002) 
Sao2 at 1 min: 
75.91 ± 6.95 vs. 
75.46 ± 7.51 
(0.7) NS 
SaO2 at 5 min 
85.02 ± 4.85 vs. 
85.51 ± 6.64 
(0.6) NS 

SaO2 monitor 
attached to 
middle fingers 
right hand at 
1st min 

Konstantelos 
2015 

{Konstantelo
s 2015 777} 

Observati
onal 
cohort 
study 
Dresden, 
Germany 

n= 346 
Born by 
elective C-
section 
261 term 
infants 
86 preterm 
infants 
 

n= 58 term 
infants 
n= 57 preterm 
Suction 

n= 202 term 
infants 
n= 29 
No suction 

Primary: Effects 
on SaO2  
In term without 
respiratory 
support lower 
oxygen 
saturation in 
suctioning 
group (p<0.05 
at 3 and 5-10 
minutes after 
suctioning). No 
effect in 
preterm infants.  
 

One infant 
with severe 
desaturation 
after 
suctioning.  

Bancalari 
2019 
{Bancalari 
2019 271} 

RCT 
Concepcio
n, Chile 

84 term 
infants 
born by C-
section 

n= 42 
Catheter tube 
8 F introduced 
6 cm 
Negative 
pressure 
<30cmH2O 
Procedure 15 
sec 

n=42 
No suction 
Routine care 
(cleaning, 
drying, 
stimulation) 

Primary: Effect 
on SaO2 during 
60 min 
1 min: 52.0 ± 8 
vs. 56.0 ± 10 
(0.2) NS 
5 min: 80.7 ± 9 
vs. 81.2 ± 8 
(0.8) NS 
10 min 93.7 ± 2 
vs. 93.8 ± 3 NS 
Need of oxygen 
supplementatio
n: 0/0 vs.=/0 

Pulse 
oximeter first 
10 min and at 
15, 30 and 60 
min, in one 
lower 
extremities 
There are a 
difference 
between the 
table in SaO2 
(52.0 ± 8 vs. 
56.0 ± 10) and 
the authors 
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discussion (1 
min: 52.6 ± 7.6 
vs. 56.1 ±10.8) 
This was 
reported but 
no was an 
outcome 

 
Resuscitation and stabilization interventions 
d. Need endotracheal tube n= 0 
Reference Methods Participants Interventions Comparisons Outcomes Notes 
       

 
Important Outcomes 

Delay in providing respiratory support 
Time needed for intervention (suction) n=  1 {Konstantelos 2015 777} 
Reference Method

s 
Participant
s 

Interventions Comparison
s 

Outcomes Notes 

Konstantelos 
2015 
{Konstantelo
s 2015 777} 

Observat
ional 
cohort 
study 
Dresden, 
German
y 

n= 346 
Born by 
elective C-
section 
261 term 
infants 
86 preterm 
infants 
 

n= 58 term 
infants 
n= 57 preterm 
Suction 

n= 202 term 
infants 
n= 29 
No suction 

Primary: Median 
duration of total 
suctioning  
Term: 22 (IQR 
11-35) or 36 
(12-56) sec for 
infants without 
or with 
respiratory 
support 
respectively. 
Preterm: 35 or 
23 (14-61) sec 
for infants 
without or with 
respiratory 
support 
respectively.  
time in suction 
Median time 
single suctioning 
9 s approx. 
Median total 
time 30 s. 
approx.  
 

Suctioning was 
performed in 
74% 
oropharyngeal, 
8% nasal, 7% 
oral/nasal,11%  
other 
combinations;  
In median 2.5 
suctioning 
episodes / 
infant 

 
Morbidities:  
Respiratory complications (respiratory distress, tachypnea) n= 1 {Kelleher 2013 382} 
Reference Methods Participants Interventions Comparisons Outcomes Notes 
Kelleher 
2013 
{Kelleher 
2013 382} 

RCT  
Alabama, 
USA 

488 infants  
born or after 
35 weeks of 
GE  

n= 242 
suction mouth 
and nostrils 
with bulb 
syringe 

n= 246 
Gentle wiping 
externally 
over face, 
mouth and 
nose with 
towel 

Secondary 
any 
respiratory 
rate value 
>60 bpm in 
first 24 h 
112 (46%) 
vs. 113 
(46%) 

No 
specific 
pathology 
reported 

 
Side effects: 
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Arrhythmia n= 1 {Cordero 1971 441}; Apnea n=1x {Cordero 1971 441}; Need Oxygen supplementation 
(desaturation) n= 1 {Bancalari 2019 271}; Injury n= 0 ; Infection n= 0 
Referenc
e 

Methods Particip
ants 

Interventions Comparisons Outcomes Notes 

Cordero 
1971 

{Cordero 
1971 441} 

Case 
report 
Connectic
ut, USA 

n= 87 
Apparen
tly term 
infants 
Delivery 
vaginally 
or by C-
section  

n= 46 
After delivery 
another 
suction with 
introduction 
through nose 
or mouth 
nasogastric 
Catheter tube 5 
or 8 connected 
to glass de Lee 
trap 
 

n= 41 
After delivery 
another 
suction with 
bulb syringe 

Primary: cardiac 
arrhythmias of 
vagal origin 
7/46 vs. 0/41 
 
Secondary: vagal 
Apnea 
5/46 vs. 0/41 

All patients 
as the head 
of an infant 
were 
delivered, 
oral and 
nasal 
suction is 
applied 
with a bulb 
syringe. 
Recorded HR 
and ECG 
were 
obtained 
from one 
minute of life 
to 1st hour. 
All neonates 
had a HR of 
120 to 180 
bpm and an 
identifiable 
ECG before 
suction 

Bancalari 
2019 

{Bancalari 
2019 271} 

RCT 
Concepcio
n, Chile 

84 term 
infants 
born by 
C-
section 

n= 42 
Catheter tube 8 
F introduced 6 
cm 
Negative 
pressure 
<30cmH2O 
Procedure 15 
sec 

n=42 
No suction 
Routine care; 
cleaning 

Oxygen during 
48h 
0/0 vs. 0/0 

None 
required 
oxygen for 
48 h 

 

Time to reach heart rate > 100 
HR at 1 min: n= 1 {Nejad 2014 400}; HR over 5 to 20 min: n=4 {Waltman 2004 32; Gungor 2005 453; Gungor 
2006 9; Konstantelos 2015 777}; HR during 60 min: 1 {Bancalari 2019 271} 
Reference Methods Participant

s 
Interventions Comparisons Outcomes Notes 

Waltman 
2004 

{Waltman 
2004 32} 

RCT pilot 
study 
Mississip
pi ,USA 

20 term 
infants, 
vaginal 
delivery 

n= 10 
When the 
head was 
delivered  the 
mouth and 
nose wiped 
with a towel if 
any visible 
matter Suction 
mouth and 
nose one time 
each with 2-
ounce soft 
rubber bulb 
syringe or 

n= 10 
No suction, all 
the mouth 
and nose wiped 
with a towel if 
any visible 
matter 

HR first 20 min 
HR mean 160.84 
(SD 7.65) for both 
groups 
range 150–166 
vs. 166–173 bpm 
HR suction group 
11 ± 
5.2 bpm less 
(.042) 

Electrodes 
for 
simultaneou
s heart rate 
recording 
were also 
applied to 
verify the 
accuracy of 
measuremen
ts obtained 
by the 
saturation 
sensor. 
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ear/ulcer 
syringe 1.5 
inches deep, 
and finger 
pressure 
 

HR in both 
groups 
never was 
under 100 
bpm 

Gungor 
2005 

{Gungor 
2005 453} 

RCT 
Ankara 
Turkey 

140 term 
infants, 
vaginal 
delivery 

n=70 
Catheter tube 
8 Ch., 
polyethylene, 
negative 
pressure 
<30cmH2O 
procedure 15 
sec  

n=70 
No suction or 
wipe away any 
visible matter 

Secondary: HR: 
At 1 min: 136.60 
± 4.09 vs. 133.91 
± 7.87 (NS) 

HR in both 
groups 
never was 
under 100 
lpm 

Gungor 
2006 

{Gungor 
2006 9} 

RCT 
Ankara 
Turkey 

140 term 
infants born 
by C-section 

n=70 
Catheter tube 
8 Ch., 
polyethylene, 
negative 
pressure 
<30cmH2O 
procedure 15 
sec  

n=70 
No suction or 
wipe away any 
visible matter 

Secondary HR:  
At 1 min: 
137.3683.38 vs. 
132.84±10.71 
(<0.031) 

All mothers 
received 
general 
anesthesia 
protocol. 
Newborns 
dried 
thoroughly 
under 
radiant heat 
next room 
SaO2 
monitor on 
right hand 
from 1st min 
HR in both 
groups 
never was 
under 100 
lpm 

Nejad 
2014 

(Nejad 
2014 400} 

RCT 
Kerman, 
Iran 

170 term 
infants 
vaginal 
delivery 

n= 85 
Suction: < 15 
sec after birth 
Catheter 
polyethylene 
Negative 
pressure 
<30cmH2O 
 

n= 85 
No suction: 
was only to 
remove any 
visible 
material. 

Secondary HR at 1 
min: 
146.29 ± 8.73 vs 
146.67 ± 9.74 
(0.8) NS 

Under 
radiant heat 
“standard 
care” 

Konstantel
os 2015 

{Konstante
los 2015 

777} 

Observati
onal 
cohort 
study 
Dresden, 
Germany 

n= 346 
Born by 
elective C-
section 
261 term 
infants 
86 preterm 
infants 
 

n= 58 term 
infants 
n= 57 preterm  

n= 202 term 
infants 
n= 29 

Primary: Effect of 
suctioning  on HR  
In term with 
respiratory 
support: higher 
HR (p<0.05 at 5, 
7, 9 and 10 
minutes) 
No difference in 
preterm infants.  
 

Suctioning 
did not cause 
severe 
bradycardia,  
 

       
Bancalari 

2019 
RCT 
Concepci
on, Chile 

84 term 
infants born 
by C-section 

n= 42 n=42 
No suction 

Primary: Effect on 
HR during 60 min 

Pulse 
oximeter 
first 10 min 
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{Bancalari 
2019 271} 

Catheter tube 8 
F introduced 6 
cm 
Negative 
pressure 
<30cmH2O 
Procedure 15 
sec 

Routine care 
(cleaning, 
drying, 
stimulation) 

1 min: 137 ± 25 
vs. 148 ± 13 
(0.02) 
5 min: 162 ± 19 
vs. 161 ± 13 
(0.35) NS 
10 min: 154 ± 16 
vs. 151 ± 143 
(0.44) NS 

and at 15, 30 
and 60 min, 
in one lower 
extremities 
In the 
discussion 
the authors 
inverse the 
results 
compared 
with the 
table 
HR in both 
groups 
never was 
under 100 
lpm 

 
 

NICU admission required 
 n= 1 {Kelleher 2013 382} 
Reference Methods Participants Interventions Comparisons Outcomes Notes 

Kelleher 
2013 

{Kelleher 
2013,382} 

RCT  
Alabama, 
USA 

488 infants  
At or after 
35 weeks of 
GE 

n= 242 
suction mouth 
and nostrils 
with bulb 
syringe 

n= 246 
Gentle wiping 
externally over 
face, mouth 
and nose with 
towel 

Secondary NICU 
admission 
30 (12%) vs. 45 
(18%) RR 
(95%CI: 1.5 
(0.96-2.30) 
(0.07) 

No special 
pathology 
reported 

       
 
Note: all comparisons are Suctioning vs. NO-suctioning or wiping 
 
Further data description 
This scoping review identified 10 articles with the predefined inclusion criteria. They were reviewed by 
year of publication, type of study, and by intervention (suction versus no suction or wipe). If available, 
data were presented separately for premature and term or near-term infants and for different type of 
delivery; vaginal or C-section (Table ). Most of the available data was from infants at term or near-term. 
The proportion of delivery mode was similar for vaginal or C-section. The total number of newborn 
infants included in the suction group was 802 (bulb plus catheter) versus 579 in the no suction or wipe 
group. 
 

Author year Study 
type 

Preterm 
(n) 

Term 
or 

near 
term 
(n) 

Vaginal 
Delivery 

(n) 

Cesarean 
Delivery 

(n) 

Suction 
bulb 
(n) 

Suction 
catheter 

(n) 

No suction 
or wipe 

(n) 

Cordero 
1971  

Case 
Report 

--- 87 Not 
reported 

Not 
reported 

87 +46 de 
Lee trap 

+ 41 another 
bulb suction 

Carrasco 
1997 

RCT --- 30 30 --- --- 15 15 

Estol 1992 RCT --- 40 40 --- --- 20 20 
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Task Force Insights 
1. Why this topic was reviewed. 
Successful transition from the intra-uterine fetal to the extra-uterine newborn state requires the replacement 
of lung liquid within the airways with air. In order to support liquid clearance, oro/nasopharyngeal suctioning 
at birth, there was a long-standing practice of routine suctioning to remove secretions in vigorous infants at 
birth. The 2010 International Liaison Committee on Resuscitation Consensus on Science suggested against this 
practice for the first time {Perlman 2010 S516; Wyllie 2010 e260; Perlman 2010 e1319}. The 2015 American 
Heart Association Guidelines update emphasized “Suctioning immediately after birth, whether with a bulb 
syringe or suction catheter, may be considered only if the airway appears obstructed or if PPV is required” 
{Wyckoff 2015 S963}. The purpose of this scoping review was to identify the available evidence related to 
suctioning /clearing  of the oropharynx immediately after birth in vigorous infants. This scoping review includes 
the available literature and studies of suctioning clear amniotic fluid at birth, and the outcomes examined to 
date. 
 
2. Narrative summary of evidence identified 
Evidence supporting potential benefits of oro/nasopharyngeal suctioning is limited and the benefit of 
removing liquid from the oropharynx remains controversial.  

• Three randomized controlled studies and one observational study were identified that were published 
since 2010. They compare the use of “suction clear amniotic fluid” with “no suction or wipe” in 
“premature, near term and term infant population” in 1545 patients 

• The identified studies were from diverse geographical areas, and there were similar results in the 
interventions used. 

• The published literature identified by this scoping review fell into two subgroups (route of delivery: 
vaginal or C-section, and gestational age at birth:  preterm or term). 

• The procedure can have serious side effects including bradycardia and apnea. {Cordero 1977 4471}.  
• It is possible that nasopharyngeal suction may result in vagal-induced bradycardia as well as increase 

the risk of infection {McCartney 2000 46}.  
• The procedure may take a significant time to complete {Konstantelos 2015 7777} 
• It may delay initiation of ventilation in non-breathing infants {Ersdal 2012 8699}. 

Gungor 2005 RCT --- 140 140 --- --- 70 70 
wiped 

Gungor 2006 RCT --- 140 --- 140 --- 70 70 
wiped 

Waltman 
2004 

RCT 
pilot 

--- 20 20 --- 10 
wiped 

--- 10 
wiped 

Kelleher 
2013 

RCT --- 488 
> 35 w 

326 162 242 --- 246 wiped 

Nejad 2014 RCT --- 170 170 --- --- 85 85 wiped 

Konstantelos 
2015 

Cohort 
videos 

86 260 --- 346 
 

115 231 

Bancalari 
2019 

RCT --- 84 --- 84 --- 42 42 

Total 
 

86 1459 726 732 339 463 579 
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• Newborns who received suctioning compared to a control group had significantly lower oxygen 
saturation levels through the first 6 minutes of life and took longer to reach a normal range {Carrasco 
1997 8328; Konstantelos 2015 7777).  

• There is a concern that the procedure may have serious additional consequences such as  irritation to 
mucous membranes and increased risk for iatrogenic infection {Gungor 2005 45310; Gungor 2006 
911}, bradycardia {Cordero 1971 4411; Gungor 2006 911}, apnea {Cordero 1971 4411}, hypoxemia 
and arterial oxygen desaturation {Carrasco 1997 8328; Gungor 2005, 45310; Kohlhauser 2000, 27012}, 
hypercapnea {Skov 1992 38913}, impaired cerebral blood flow regulation {Van Bel 1988 2714; 
Perlman 1983 32915}, increased intracranial pressure {Fisher 1982 41616}, and development of 
subsequent neonatal brain injury {Kaiser 2008 3417}. Fluctuations in cerebral blood flow have been 
shown to cause intraventricular haemorrhage in premature infants and neonatal animals. 

 
3. Narrative Reporting of the task force discussions 

• The identified studies were from diverse geographical areas, and there were similar results in the 
interventions used. 

• The published literature identified by this scoping review fell into two subgroups (delivered by vaginal 
or C-section and premature and term infants). 

• The majority of the new literature does not appear to refute the current recommendation of no 
routine suctioning of the newborns in the delivery room 

• However, because of the large number of patients (>1500) reported since 2015, a new systematic 
review including these patients may increase the certainty of the evidence through GRADE evaluation 

• We suggest  based on this Scoping Review to proceed to an update of the Systematic Review for this 
PICO question: “Among vigorous infants delivered through clear amniotic fluid (P) does immediate 
routine suctioning (oropharyngeal or nasopharyngeal) (I) compared with no suctioning or wiping C) 
change outcome (O)” 

Knowledge Gaps 
• There is extremely limited data on suctioning of preterm infants 
• There is very limited data from RCTs with vigorous infants delivered through clear amniotic fluid 
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Appendix for Appendix B-2 

 
Database/source Embase <1974 to 2019 November 20> 

Date of search 21.11.2019 

Search history or 
search string 1  newborn/ (512125) 

2  (newborn or infant* or neonat* or newly born or delivery room).ti,ab,kw. (757818) 

3     1 or 2 (977748) 

4  exp amnion fluid/ (20354) 

5  (((allantoi* or amnion* or amniot*) adj (fluid* or liquid*)) or liquor amnii).ti,ab,kw. 
(25278) 

6  4 or 5 (30050) 

7  suction/ (10391) 

8  (suction* or mechanical aspiration).ti,ab,kw. (24175) 

9  7 or 8 (27578) 

10  3 and 6 and 9 (156) 

Number  156 (before removal of duplicates) 

Comments  

 
Database/source Ovid MEDLINE(R) ALL <1946 to November 19, 2019> 

Date of search 21.11.2019 

Search history or 
search string 1  exp Infant, Newborn/ (594199) 

2  (newborn or infant* or neonat* or newly born or delivery room).ti,ab,kw. (660992) 

3  1 or 2 (962931) 

4  Amniotic Fluid/ (18633) 

5  (((allantoi* or amnion* or amniot*) adj (fluid* or liquid*)) or liquor amnii).ti,ab,kw. 
(22026) 

6  4 or 5 (27768) 

7  Suction/ (12262) 

8  (suction* or mechanical aspiration).ti,ab,kw. (18285) 
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9  7 or 8 (26066) 

10  3 and 6 and 9 (129) 

Numbers 129 (before removal of duplicates) 

Comments  

 
Database/source Cochrane Library 

Date of search 21.11.2019 

Search history or 
search string 

#1 MeSH descriptor: [Infant, Newborn] explode all trees 15370 

#2 (newborn or infant* or neonat* or "newly born" or "delivery room"):ti,ab,kw 68896 

#3 #1 or #2 68896 

#4 MeSH descriptor: [Amniotic Fluid] explode all trees 208 

#5 ((((allantoi* or amnion* or amniot*) NEXT (fluid* or liquid*)) or liquor 
amnii)):ti,ab,kw 877 

#6 #4 or #5 877 

#7 MeSH descriptor: [Suction] explode all trees 886 

#8 (suction* or "mechanical aspiration"):ti,ab,kw 3677 

#9 #7 or #8 3677 

#10 #3 and #6 and #9 36 

Number 36 (before removal of duplicates) 

Comments  

 
Database/source Scholar Google 

Date of search 21.11.2019 

Search history or 
search string 

#1 Newborn or infant or newly born or delivery room  41,000 

#2 Newborn or infant or newly born or delivery room or amniotic fluid  22,700 

#3 Newborn or infant or newly born or delivery room or suction amniotic fluid  11,100 

#4 Newborn or infant or newly born or delivery room or suction clear amniotic fluid  
8,660 

#5 Newborn or infant or newly born or delivery room or oropharyngeal suction amniotic  
1040 

#6 Newborn oropharyngeal suction or wiping amniotic fluid  206 

Number 101 (before removal of duplicates) 

Comments  

 
Database/source WHO Int/ICTRP/search/en 

Date of search 21.11.2019 

Search history or 
search string 

#1 MeSH descriptor:newborn OR infant OR newly born  

#2 AND MeSH descriptor [delivery room] 

#2 AND MeSH descriptor: [Amniotic Fluid] 

#3 AND MeSH descriptor: [Suction] 
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#4 AND MeSH descriptor: [Clear amniotic fluid] 

#5 AND MeSH descriptor: [Oropharyngeal] suction amniotic 

#6 MeSH descriptor: [Wiping] amniotic fluid  247 

Number 22 (before removal of duplicates) 

Comments  

 
 

Database/source NALTD Global ETD search 

Date of search 21.11.2019 

Search history or 
search string 

#1 Newborn OR infant 

#2 AND delivery room 

#2 AND Amniotic Fluid 

#3 AND Suction 

#4 OR Wiping  18 

Number 18 (before removal of duplicates) 

Comments  

 
Database/source CADTH evidence driver 

Date of search 21.11.2019 

Search history or 
search string 

#1 Newborn OR infant 

#2 AND delivery room 

#2 AND Amniotic Fluid 

#3 AND Suction 

#4 OR Wiping  4 

Number 4 (before removal of duplicates) 

Comments  
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Appendix B-3 
Scoping Review and Task Force Insights for www.ilcor.org posting 
 
T-piece resuscitator or self-inflating bag during neonatal resuscitation (NLS #870): A 
Scoping Review 
 
 
Conflict of Interest Declaration 
The ILCOR Continuous Evidence Evaluation process is guided by a rigorous ILCOR Conflict of 
Interest policy. The following Task Force members and other authors were recused from the 
discussion as they declared a conflict of interest: none applicable.  

 The following Task Force members and other authors declared an intellectual conflict of 
interest and this was acknowledged and managed by the Task Force Chairs and Conflict of 
Interest committees: GM Schmöelzer was co-author on one included paper, Task Force Member Ruth 
Guinsburg was co-author on one included paper 

 

 

Task Force Scoping Review Citation 
Roehr CC, Weiner GM, Davis PG, Schmöelzer GM, Wyckoff MH, Wyllie J, Trevisanuto D. T-piece resuscitator or 
self-inflating bag during neonatal resuscitation: A scoping review and Task Force Insights [Internet] 
Brussels, Belgium: International Liaison Committee on Resuscitation (ILCOR) Neonatal Life Support Task 
Force, 2020 Feb 14, 2020.  Available from: http://ilcor.org 

 
Methodological Preamble and Link to Published Scoping Review 
The continuous evidence evaluation process started with a systematic review on the devices (T-
piece resuscitator or self-inflating bag) for newborns receiving ventilation during resuscitation 
conducted by the ILCOR NLS Task Force in 2015. In order to investigate whether there was sufficient 
new evidence published since 2015 to justify a new systematic review, the TF aimed to perform a 
scoping review. Additional reasons for choosing the format of a scoping review were to identify and 
analyse remaining knowledge gaps since the last systematic review as a potential precursor to a new 
systematic review on this topic. 
Scoping Review 
This scoping review will be submitted for publication in February 2020. 
PICOST 
 
The PICOST (Population, Intervention, Comparator, Outcome, Study Designs and Timeframe)  

Population:  Newborns receiving ventilation (PPV) during resuscitation 

Intervention: T-piece resuscitator 

Comparators:  Self-inflating bag 

Outcomes: Survival to hospital discharge, air leak, development of stable spontaneous breathing (no need 
for intubation in DR), bronchopulmonary dysplasia 

Study Designs:  Randomized controlled trials (RCTs) and non-randomized studies (non-randomized 
controlled trials, interrupted time series, controlled before-and-after studies, cohort studies) are eligible 
for inclusion.  

Timeframe:  All years and all languages were included if there was an English abstract; unpublished 
studies (e.g., conference abstracts, trial protocols) were excluded. Literature search updated to January 3, 
2020. 

http://www.ilcor.org/
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Search Strategies 

The databases searched were OVID Medline, PubMed, Embase, and the Cochrane Central Register of 
Controlled Trials (CENTRAL). The search that informed the 2015 NLS CoSTR was conducted on 24 April 2014. 
This subsequent search was date limited from 1 January 2014 to 3 January 2020 to identify studies published 
since the 2015 ILCOR NLS CoSTR.  
Database: Medline (Ovid MEDLINE® Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid 

MEDLINE® Daily and Ovid MEDLINE®)  
 

"2014 - 2020"  (3rd January 2020)  

Search Strategy: 

-------------------------------------------------------------------------------- 

1     Masks/ (4174) 

2     Insufflation/ (3324) 

3     self-inflating bag*.ti,ab. (175) 

4     bag valve mask*.ti,ab. (411) 

5     ambu bag*.ti,ab. (66) 

6     manual resuscitator*.ti,ab. (61) 

7     (t-piece resuscitator* or tpiece resuscitator*).ti,ab. (67) 

8     Ventilators, Mechanical/ (8609) 

9     or/1-8 (16461) 

10     Positive-Pressure Respiration/ (16930) 

11     positive end expiratory pressure*.ti,ab. (5714) 

12     PEEP.ti,ab. (5208) 

13     positive pressure respiration.ti,ab. (234) 

14     positive pressure ventilation.ti,ab. (5421) 

15     or/10-14 (23267) 

16     Respiratory Distress Syndrome, Newborn/ (12756) 

17     Bronchopulmonary Dysplasia/ (4519) 

18     Infant, Newborn/ (593133) 

19     Delivery Rooms/ (1549) 

20     Gestational Age/ (79576) 

21     Premature Birth/ (13042) 

22     Infant, Premature, Diseases/ (20146) 

23     Term Birth/ (2869) 

24     Live Birth/ (3375) 

25     Birth Injuries/ (5008) 

26     Birthing Centers/ (757) 

27     Neonatal Nursing/ (3940) 

28     Neonatal Screening/ (9902) 

29     Intensive Care, Neonatal/ (5528) 

30     Intensive Care Units, Neonatal/ (14111) 

31     Animals, Newborn/ (112411) 

32     "Transient Tachypnea of the Newborn"/ (101) 

33     Persistent Fetal Circulation Syndrome/ (1148) 

34     (newborn or neonatal or neonate or neonates or low birth weight or small for gestational age or prematur* or preterm or infant or infants or birth or delivery 

room).ti,ab. (870598) 

35     or/16-34 (1237790) 

36     9 and 15 and 35 (394) 

37     exp animals/ not humans.sh. (4660155) 

38     36 not 37 (380) 

39     limit 38 to yr="2014 - 2020" (77) 

*************************** 

Database: Embase  

"2014 - 2020" (3rd January 2020)  

Search Strategy: 

-------------------------------------------------------------------------------- 

1     exp face mask/ (6291) 

2     mechanical ventilator/ (3071) 
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3     manual ventilation/ (630) 

4     self inflating bag*.ti,ab. (244) 

5     bag valve mask*.ti,ab. (674) 

6     ambu bag*.ti,ab. (132) 

7     (manual adj1 resuscitator*).ti,ab. (68) 

8     ((t-piece or tpiece or t piece) adj1 resuscitator*).ti,ab. (113) 

9     or/1-8 (10860) 

10     positive end expiratory pressure/ (52612) 

11     positive end expiratory pressure*.ti,ab. (7257) 

12     PEEP.ti,ab. (8858) 

13     positive pressure respiration.ti,ab. (125) 

14     positive pressure ventilation.ti,ab. (7601) 

15     or/10-14 (57385) 

16     exp neonatal respiratory distress syndrome/ (7314) 

17     exp newborn hypoxia/ (4976) 

18     exp prematurity/ (98370) 

19     exp newborn apnea attack/ (13) 

20     newborn disease/ (20588) 

21     exp neonatal stress/ (265) 

22     exp lung dysplasia/ (11410) 

23     exp newborn/ (513718) 

24     exp low birth weight/ (59838) 

25     exp newborn screening/ (18326) 

26     exp newborn monitoring/ (1011) 

27     exp newborn care/ (42311) 

28     exp newborn period/ (10796) 

29     exp birth weight/ (115493) 

30     exp newborn morbidity/ (8641) 

31     exp live birth/ (21765) 

32     exp newborn death/ (9277) 

33     exp newborn mortality/ (13384) 

34     exp delivery room/ (3144) 

35     (newborn* or low birth weight or small for gestational age or prematur* or preterm or postmature or post mature).ti,ab. (435569) 

36     exp macrosomia/ (6528) 

37     or/16-36 (872388) 

38     9 and 15 and 37 (419) 

39     limit 38 to yr="2014 - 2020" (259) 

 

*************************** 

 

PubMed   ("2014/01/01"[PDAT] : "2019/12/31"[PDAT]) 

((((((((((((("Masks"[Mesh:NoExp]) OR Insufflation[MeSH Terms]) OR self-inflating bag[Title/Abstract]) OR bag valve mask[Title/Abstract]) OR Ambu bag 

[Title/Abstract]) OR manual resuscitator*[Title/Abstract]) OR t-piece resuscitator*[Title/Abstract]) OR "Ventilators, Mechanical"[Mesh:NoExp])) AND 

(((((Positive- Pressure Respiration[MeSH Terms]) OR positive end expiratory pressure*[Title/Abstract]) OR PEEP[Title/Abstract]) OR positive pressure 

respiration [Title/Abstract]) OR positive pressure ventilation[Title/Abstract]))) AND ((("Respiratory Distress Syndrome, Newborn"[Mesh] OR 

"Bronchopulmonary Dysplasia"[Mesh] OR "Infant, Newborn"[Mesh] OR "Delivery Rooms"[Mesh] OR "Gestational Age"[Mesh] OR "Premature Birth"[Mesh] OR 

"Infant, Premature, Diseases"[Mesh:NoExp] OR "Term Birth"[Mesh] OR "Live Birth"[Mesh] OR "Birth Injuries"[Mesh] OR "Birthing Centers"[Mesh] OR "Neonatal 

Nursing"[Mesh] OR "Neonatal Screening"[Mesh] OR "Intensive Care, Neonatal"[Mesh] OR "Intensive Care Units, Neonatal"[Mesh] OR "Animals, Newborn"[Mesh] 

OR "Transient Tachypnea of the Newborn"[Mesh] OR "Persistent Fetal Circulation Syndrome"[Mesh] or newborn[TIAB] or neonatal[TIAB] or neonate[TIAB] or 

neonates[TIAB] OR "Low Birth Weight "[TIAB] or "Small for Gestational Age"[TIAB] or prematur*[TIAB] or preterm[TIAB] OR infant[TIAB] OR infants[TIAB] OR 

birth[TIAB] OR "delivery room"[TIAB]))))) NOT ((animals[mh] NOT humans[mh]))     

 

Cochrane Library with Cochrane Library publication date from Jan 2014 to Dec 2019 

ID Search Hits 

#1 MeSH descriptor: [Masks] explode all trees 1498 

#2 MeSH descriptor: [Insufflation] explode all trees 291 

#3 MeSH descriptor: [Ventilators, Mechanical] explode all trees 262 

#4 (self inflating bag):ti,ab,kw 50 

#5 (bag valve mask):ti,ab,kw 170 
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#6 (ambu bag):ti,ab,kw 28 

#7 (manual resuscitator*):ti,ab,kw 35 

#8 (t-piece resuscitator):ti,ab,kw 45 

#9 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 2223 

#10 MeSH descriptor: [Positive-Pressure Respiration] explode all trees 2616 

#11 (positive end expiratory pressure):ti,ab,kw 3907 

#12 (PEEP):ti,ab,kw 1528 

#13 (positive pressure respiration):ti,ab,kw 2070 

#14 (positive pressure ventilation):ti,ab,kw 4403 

#15 #10 or #11 or #12 or #13 or #14 7558 

#16 MeSH descriptor: [Respiratory Distress Syndrome, Newborn] explode all trees 1370 

#17 MeSH descriptor: [Bronchopulmonary Dysplasia] explode all trees 479 

#18 MeSH descriptor: [Infant, Newborn] explode all trees 15501 

#19 MeSH descriptor: [Delivery Rooms] explode all trees 68 

#20 MeSH descriptor: [Gestational Age] explode all trees 2489 

#21 MeSH descriptor: [Premature Birth] explode all trees 1206 

#22 MeSH descriptor: [Infant, Premature, Diseases] explode all trees 2987 

#23 MeSH descriptor: [Term Birth] explode all trees 155 

#24 MeSH descriptor: [Live Birth] explode all trees 231 

#25 MeSH descriptor: [Neonatal Nursing] explode all trees 129 

#26 MeSH descriptor: [Neonatal Screening] explode all trees 124 

#27 MeSH descriptor: [Intensive Care, Neonatal] explode all trees 317 

#28 MeSH descriptor: [Intensive Care Units, Neonatal] explode all trees 698 

#29 MeSH descriptor: [Animals, Newborn] explode all trees 27 

#30 MeSH descriptor: [Transient Tachypnea of the Newborn] explode all trees 31 

#31 MeSH descriptor: [Persistent Fetal Circulation Syndrome] explode all trees 59 

#32 MeSH descriptor: [Birth Injuries] explode all trees 43 

#33 MeSH descriptor: [Birthing Centers] explode all trees 14 

#34 (newborn or neonatal or neonate or neonates or low birth weight or small for gestational age or prematur* or preterm or postmature or infant or 

infants or birth):ti,ab,kw 87655 

#35 #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or       #28 or #29 or #30 or #31 or #32 or #33 or #34 88058 

#36 #9 AND #15 AND #35 with Cochrane Library publication date Between Jan 2014 and Dec 2019 67 

 

Inclusion and exclusion criteria 

Inclusion criteria: Randomized controlled trials (RCTs) and non-randomized studies (non-randomized 
controlled trials, interrupted time series, controlled before-and-after studies, cohort studies) were 
eligible for inclusion.  
 
Exclusion criteria: Unpublished studies (e.g., conference abstracts, trial protocols) were excluded. 
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Data tables 
Table 1. Characteristics of included studies and outcomes (n=4) 

Author, 
Year 

Design, 
Country 

Population/Period 
of study 

Intervention Comparator Outcomes Notes 

Guinsberg 
2018 F49 

Prospective 
cohort 
study 
 
Brazil (20 
academic 
tertiary 
centers) 

Inborn infants 
with 23-33 weeks’ 
gestation and 
birth weight 400-
1499 g 
(n=1962) 
 
Jan 2014-Dec 2015 
 
 

T-piece 
resuscitator 

Self-
inflating 
bag 

Survival at 
discharge: 
1000/1456 
(69%) vs 
282/506 
(56%); 
p<0.001 

- Air leak: 
99/1456 
(7%) vs 
28/506 
(6%); p= 

0.369 
- BPD: 

691/1456 
(47%) vs 
308/506 
(61%); 
p<0.001 

- Intubation 
in delivery 

room: 
782/1456 
(54%) vs 
340/506 
(67%); 

p<0.001 

Frequency of T-
piece use 
ranged from 0 
to 100% among 
the 20 
participating 
centers.  

Dawson 
2011 912 

Randomized 
controlled 
trial 
 
Australia 

Inborn infants 
with gestational 
age<29 weeks 
requiring PPV 
(n=80) 
 
Feb 2007-Feb 
2009 

T-piece 
resuscitator 

Self-
inflating 
bag 

- Survival at 
discharge: 
39/41 (95%) 
vs 33/39 
(85%); 
p=0.13 

- Air leak: 
1/41 (2.4%) 
vs 2/39 
(5%); p= 
0.47 

- BPD: 15/41 
(36%) vs 
11/39 
(28%); 
p=0.9 

Primary 
outcome 
measure of the 
study was SpO2 
at 5 minutes 
after birth.  
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- Intubation 
in delivery 
room: 
26/49 (53%) 
vs 19/50 
(37%); 
p=0.13 

Szyld 
2014 234 

Multicenter 
cluster-
randomized 
2-period 
crossover 
trial 
 
Argentina, 
Chile, Italy, 
Perù, 
United 
States (10 
centers) 

Inborn infants 
with gestational 
age>26 weeks 
requiring PPV 
(n=1027) 
 
Dec 2009-Aug 
2012 

T-piece 
resuscitator 

Self-
inflating 
bag 

- Survival at 
discharge: 
500/511 
(97.8%) vs 
501/516 
(97.1%); 
p=0.81 

- Air leak: 
13/511 
(2.5%) vs 
8/516 
(1.6%); p= 
0.25 

- BPD: 
21/511 
(4.1%) vs 
44/516 
(8.5%); 
p=0.06 

- Intubation 
in delivery 
room: 
86/511 
(17%) vs 
134/516 
(26%); 
p=0.02 

Primary 
outcome of the 
study was heart 
rate >100bpm at 
2 minutes of life. 
Small subgroups 
of VLBW infants. 
 
Analysis was 
available for the 
subgroup of 
VLBW infants 
- Survival at 

discharge: 
NA 

- Air leak: 
3/85 (3.5%) 
vs 2/110 
(1.8%); p= 
0.46 

 
- BPD: 21/85 

(24.7%) vs 
44/110 
(40%); 
p=0.036 

- Intubation in 
delivery 
room: 45/85 
(52.9%) vs 
76/110 
(69.1%); 
p=0.019 

Thakur 
2015 21 

Quasi-
randomized 
controlled 
trial 
 
India 

Inborn infants 
with gestational 
age>26 weeks 
requiring PPV 
(n=90) 
 
Aug 2010-Aug 
2011 

T-piece 
resuscitator 

Self-
inflating 
bag 

- Survival at 
discharge: 
47/50 (94%) 
vs 37/40 
(92.5%); 
p=0.13 

- Air leak: NA 
- BPD: NA 

The primary 
outcome was 
the duration of 
positive 
pressure 
ventilation (PPV) 
during delivery 
room 
resuscitation. 
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- Intubation 
in delivery 
room: 
17/50 (34%) 
vs 6/40 
(15); p=0.04 

Randomization 
was based on 
the date of 
month (odd or 
even dates). 
 
 
Analysis was 
available for the 
subgroup of 
infants<34 
weeks 
- Survival at 

discharge: 
15/16 
(93.7%) vs 
16/19 
(84.2%); 
p=0.99 

- Air leak: NA 
- BPD: NA 
- Intubation in 

delivery 
room: 12/18 
(66.7%) vs 
5/19 
(26.3%); 
p=0.01 
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Task Force Insights 
1. Why this topic was reviewed. 

• In 2015, the ILCOR Neonatal Task Force conducted a systematic review (SR) on T-piece 
resuscitator devices versus self-inflating bags for newborns receiving ventilation during 
resuscitation. The 2015 ILCOR CoSTR, based on the two available studies, suggested that 
ventilation can be performed comparably with a self-inflating bag with positive end-expiratory 
pressure (PEEP), T-piece resuscitator devices or a self-inflating bags without PEEP in newborns 
receiving ventilation (PPV) during delivery room resuscitation (weak recommendation, very low 
and low certainty of evidence). The 2015 consensus on science stated that the use of T-piece 
resuscitator devices shows marginally but not statistically significant benefits for the clinical 
outcome of achieving spontaneous breathing. 

• The NLS TF decided to re-evaluate this topic through a scoping review in order to investigate 
whether a significant amount of new evidence had been published since the above mentioned 
2015 ILCOR systematic review.  

 
2. Narrative summary of evidence identified 

• This scoping review, based on the 2015 ILCOR NLS CoSTR found two additional eligible studies, 
one RCT and one observational study {Thakur 2015 21; Guinsburg 2018 F49}. Thus, a total of four 
clinical studies could now be included in the data analysis including a total of 2,889 patients (927 
in 3 RCTs and 1,962 in 1 observational study) {Dawson 2011 912 e1; Szyld 2014 234; Thakur 2015 
21; Guinsburg 2018 F49}, a more than four-fold increase in the number of patients contributing 
to the evidence-basis.  

• Studies differed regarding the investigated populations (two studies included term and preterm 
infants {Szyld 2014 234; Thakur 2015 21}, two studies were in preterm infants only {Dawson 
2011 912 e1; Guinsburg 2018 F49}), reported outcomes, and were from diverse geographical 
areas.  

 
3. Narrative reporting of the task force discussions 

• Data from a substantial number of additional patients reported in one RCT and one large 
observational study found improved survival and less need for intubation and BPD with T-piece 
resuscitator use, particularly in preterm infants.  

• These findings justify a new systematic review on the use of T-piece resuscitator versus self-
inflating bag for administering positive pressure ventilation at birth. 

 

Knowledge Gaps 

• Specific research is still required in this area. Adequately powered studies focusing on relevant 
short (i.e bronchopulmonary dysplasia, survival at discharge) and long-term outcomes (i.e. 
neurodevelopmental outcome) in different gestational age groups are necessary to inform 
healthcare providers on the best device for ventilating neonates at birth. 
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