	QUESTION

	NLS 5351 - Video vs traditional laryngoscopy for neonatal intubation

	POPULATION:
	Infants receiving endotracheal intubation at birth or on a neonatal unit

	INTERVENTION:
	Endotracheal intubation using video laryngoscopy

	COMPARISON:
	Endotracheal intubation using traditional laryngoscopy

	MAIN OUTCOMES:
	Primary: 
· Successful endotracheal intubation (Yes/No) (Important)
Secondary:
· Successful endotracheal intubation at the first attempt (Important)
· Number of attempts to achieve successful endotracheal intubation (Important)
· Time taken to successfully intubate (Important)
· Adverse events around the time of laryngoscopy e.g., airway trauma, bradycardia, desaturation, esophageal intubation, pneumothorax (Important)
· Perception of intubating clinician e.g., intubation difficulty (as defined by author) (Important)
· Mortality in-hospital (Critical)
· Any intraventricular hemorrhage (IVH) (preterm only) (Important)
Outcomes ratings using the GRADE classifications of critical or important were decided according to a consensus for international neonatal resuscitation guidelines {Strand 2020 328}. 

	SETTING:
	At the time of birth or on a neonatal unit

	PERSPECTIVE:
	Individual patients, their families and providers caring for those patients. 

	BACKGROUND:
	Ventilation of the lungs are key for a successful resuscitation at birth. Around 5% of newborn infants receive positive pressure ventilation in the delivery room and the great majority of them improve with ventilation applied by non-invasive interfaces {Ersdal 2012 869}. However, around 0.4-1.2% of neonates may require rapid endotracheal intubation to secure the airway, optimize oxygenation and achieve adequate ventilation immediately after birth {Bjorland 2019 e000592; Niles 2017 102}.
Several aspects of the neonatal anatomy, such as the small size of the mouth and airway, the disproportionately large tongue, epiglottis and arytenoids, and the keyhole appearance of the glottis complicate the process of endotracheal intubation. In addition, low pulmonary reserve and high oxygen consumption in preterm infants limit the time for the procedure {Lingappan 2018 CD009975}.
According to an international registry, 46% of endotracheal intubations are successful on the first attempt in the delivery room {Foglia 2019 e20180902}. There is great concern that changes in the clinical practice are negatively impacting current physicians’ competency in the procedure {Johnston 2021 434}, including the fact that tracheal aspiration is no longer recommended for infants born through meconium-stained amniotic fluid {Wyckoff 2020 S185} and there is a greater emphasis on the utilization of non-invasive ventilation strategies for preterm infants {Sweet 2023 3}. 
Besides the concern with unsuccessful endotracheal intubation, the frequency of adverse events associated with the procedure has been increasingly studied. In an international registry, among 598 endotracheal intubations in the delivery room, adverse events occurred in 103 (17%). In 27 procedures, the events were classified as severe, such as late recognition of esophageal intubation, laryngospasm, air leaks and airway trauma, among others. Severe desaturations occurred in 134 of 426 procedures (31%) and they were defined as ≥20% decrease in oxygen saturation from the highest level achieved immediately before the first attempt {Foglia 2019 e20180902}. 
Therefore, health professionals face a stressful scenario of a life-saving procedure that may be unsuccessful and/or lead to important adverse events, requiring skilled providers, in a context of few opportunities to practice endotracheal intubation. The availability of video laryngoscopy could facilitate the training and the procedure in the clinical setting. It may also be useful in infants who are perceived to have a difficult airway {Gupta 2021 14}.
To accomplish endotracheal intubation using traditional laryngoscopy, there must be an unobstructed view from the eye of the practitioner to the laryngeal inlet. Video laryngoscopes allow for visualization of the glottis without the need to align the site of vision in a linear fashion with the laryngeal inlet. The blade of a video laryngoscope has a video camera and a light source at its tip enabling the transmission of glottis’ image to the operator. A liquid crystal display screen is mounted on the handle of the device or as a separate screen for visualization of the glottis {Balaban 2017 477}. 
The first attempt to elucidate the advantages of video laryngoscopy in adults was reported in 2003 {Kaplan 2003 E025}. Around the same time, new types of video laryngoscopes, suitable for pediatric use, were introduced and they have shown encouraging results in randomized controlled trials {Riva 2023 101}. However, their exact role at present remains unclear in this population {Gupta 2021 14}. Video laryngoscopy is a heterogeneous term covering a range of different devices and effectiveness might vary. Besides the devices themselves, the age of the patients, type of intubation (oral vs. nasal) and the experience of the providers also influence the performance of the video laryngoscopes during endotracheal intubation {de Carvalho 2022 1000}. 
The first report of the use of video laryngoscopy in newborn infants occurred in 2009 {Vanderhal 2009 e339}. The authors described the video laryngoscopy equipment and the technique for endotracheal intubation and airway evaluation in the delivery room and in the neonatal intensive care unit (NICU) in 47 patients who weighed 530-6795g and concluded that the new equipment showed promise to improve airway management, evaluation, and teaching {Vanderhal 2009 e339}. Since then, endotracheal intubation assisted by video laryngoscopy has been increasingly used. In a research involving NICU (n=2009) and delivery room (n=598) endotracheal intubations from 10 international centers, the use of video laryngoscopy occurred in, respectively, 21% and 11% {Foglia 2019 e20180902}. An UK survey of 169 neonatal units showed that 63% (107/169) of them have a video laryngoscope and 31% (33/107) of these units use it as first-line equipment when intubating {Thomas 2023 89}.
A Cochrane systematic review {Lingappan 2023 CD009975} compared video to traditional laryngoscopy in decreasing the time and attempts required for endotracheal intubation and increasing the success rate at first intubation in neonates. The authors collected information on newborn infants who required endotracheal intubation in the delivery room, operating room or in the intensive care unit. They found eight studies: three of them enrolled newborns in the neonatal unit {Bartle 2019 252; Moussa 2016 e20152156; Volz 2018 1074}, one enrolled infants both in the delivery room and in the neonatal unit {O’Shea 2015 912} and four of them studied infants in the operating room {Kamath 2020 24; Salama 2019 28; Singh 2009 338; Tao 2019 482}. The systematic review {Lingappan 2023 CD009975} concluded that video laryngoscopy may increase the success of endotracheal intubation on the first attempt and may result in fewer intubation attempts but may not reduce the time required for successful intubation in newborn infants (low-certainty evidence).
In the literature, intubation competency has been defined as provider success intubating on the first or second attempt ≥80% of the time {Falck 2003 1242}. Video laryngoscopy has been increasingly applied in health professionals’ training as it allows the supervisor to see what the provider is viewing {Antoine 2024 100006; Dias 2021 e2020005009}. In a systematic review of studies that compared the performance of trainees, video laryngoscopy and real-time supervisor feedback was more effective for supporting the development of neonatal intubation skills, compared with traditional laryngoscopy {MacKinnon 2023 111}. However, there is conflicting evidence in the simulation setting as to whether video laryngoscopy is superior to traditional laryngoscopy when used as a teaching tool {Antoine 2024 10776; Nair 2017 e962; Parmekar 2017 979; Dias 2021 e2020005009}.
Based on the available information, the European Resuscitation Council guidelines concluded that the effectiveness of video laryngoscopy in the context of resuscitation at birth has not been fully evaluated {Madar 2021 291}. The American Academy of Pediatrics’ Neonatal Resuscitation Program (NRP), in 2021, stated that “a videolaryngoscope may be a helpful device for training novice operators and for intubating a baby with a difficult airway” {Weiner 2021}. There are no recommendations about video laryngoscope use by any of the ILCOR Task Forces. Therefore, as part of its continuous evaluation process, the ILCOR Neonatal Life Support Task Force prioritized this topic for a systematic review.
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ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	There are concerns about physicians’ opportunities to gain intubation skills given the greater use of non-invasive ventilation and the move away from inspecting the airway at births through meconium-stained amniotic liquid {Johnston 2021 434}.
A Cochrane systematic review {Lingappan 2023 CD009975} with 8 studies considered infants intubated in the delivery room, neonatal unit or operating room. It concluded that video laryngoscopy may increase the success of intubation on the first attempt and may result in fewer intubation attempts but may not reduce the time required for successful intubation (low-certainty evidence).
In the literature, intubation competency has been defined as provider success intubating on the first or second attempt ≥80% of the time {Falck 2003 1242}. Video laryngoscopy has been increasingly applied in health professionals’ training as it allows the supervisor to see what the provider is viewing {Dias 2021 e2020005009}. In a systematic review of studies that compared the performance of trainees, video laryngoscopy and real-time supervisor feedback was more effective for supporting the development of neonatal intubation skill, compared with traditional laryngoscopy {MacKinnon 2023 111}. 

	Video laryngoscopy has been recommended as a useful tool in managing the difficult airway. This applies to all age groups including neonatal.
Several organizations have issued guidance including The Difficult Airway Society {Black 2024 9509} and the British Association of Perinatal Medicine {Tinnion 2020 9499}.
The 2021 European Resuscitation Council guidelines concluded that the effectiveness of video laryngoscopy in the context of resuscitation at birth has not been fully evaluated {Madar 2021 291}. The American Academy of Pediatrics Neonatal Resuscitation Program (NRP), in 2021, stated that “a video laryngoscope may be a helpful device for training novice operators and for intubating a baby with a difficult airway” {Weiner 2021}. 
There are no recommendations about video laryngoscope use by any of the ILCOR Task Forces. Therefore, as part of its continuous evaluation process, the ILCOR Neonatal Life Support Task Force prioritized this topic for a systematic review.

	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	The main desirable effects were:
· High certainty evidence from 6 RCTs (862 endotracheal intubations) showing greater endotracheal intubation success rate with video laryngoscopy vs traditional laryngoscopy {Bartle 2019 195; Geraghty 2024 1885; Moussa 2016 e20152156; O´Shea 2015 912; Tippmann 2023 e001958; Volz 2018, 1074}.
· High certainty evidence from 4 RCTs (610 endotracheal intubations) showing greater intubation success rate at the first attempt with video laryngoscopy vs traditional laryngoscopy {Geraghty 2024 1885; O´Shea 2015 912; Tippmann 2023 e001958; Volz 2018 1074}. Very low certainty evidence from 4 observational trials (3342 intubations) also showed greater first pass endotracheal intubation success rates with video laryngoscopy {Lacquiere 2024 476; Moussa 2022 1210; O´Shea 2021 168; Tippmann 2021 675238}.
· Higher confidence in tracheal tube placement among trainees, trainers and supporting staff when using a video laryngoscope compared to a traditional laryngoscope intubations {Bartle 2019 2288; Moussa 2016 2392}.
· One RCT reported in cases of intubation failure there were lower rates of problems visualizing the glottis when intubating with a video laryngoscope 8/101 (8%) vs a traditional laryngoscope 19/112 (17%) {Moussa 2016 2392}.
There were no differences in the following outcomes between video and traditional laryngoscopy {Geraghty 2024 1885; Moussa 2016 e20152156; O´Shea 2015 912; Tippmann 2023 e001958; Volz 2018 1074}:
· Mortality in-hospital (critical outcome)
· Adverse events associated with intubation including
· Esophageal intubation
· Airway trauma
· Oxygen desaturation <80%
· Bradycardia (either <100 bpm or <60 bpm)
· Pneumothorax
	Video laryngoscopy may help with visual issues such as reduced visual acuity and/or speed of accommodation when intubating.
Much of the evidence in this systematic review is derived from less experienced intubators. The desirable effects among experienced intubators are less certain.


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	A Cochrane systematic review {Lingappan 2023 CD009975} suggested that intubation with a video laryngoscope may take longer than with a traditional laryngoscope. There was a lack of clarity among the studies in this systematic review over how time to intubate was measured. However, the raw data from 4 RCTS showed that video laryngoscopy took slightly longer than traditional in two studies whilst traditional laryngoscopy took slightly longer in the other two studies. The time differences in both cases were small {Geraghty 2024 1885; Moussa 2016 e20152156; O´Shea 2015 912; Volz 2018 1074}. 
	Study
	Time to intubate in seconds

	
	Video laryngoscopy
	Traditional laryngoscopy

	Geraghty 2024
	61 (52-66)*
	51 (43-60)*

	Moussa 2016
	57 (14-85)*
	45 (33-63)*

	O’Shea 2015
	51 (39-63)*
	53 (41-70)*

	Volz 2018
	28.1 (11.9)**
	30.6 (18.8)**

	*median (IQR); **mean (SD)



One RCT reported that, in cases of intubation failure, a reason given was that the laryngoscope blade was too big in 5/101 video laryngoscopy endotracheal intubations vs. 0/112 with the traditional laryngoscopy {Moussa 2016 e20152156}.
	



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

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	The certainty of evidence from RCTs varied across different outcomes as follows:
Primary: 
· Successful endotracheal intubation: High {Bartle 2019 195; Geraghty 2024 1885; Moussa 2016 e20152156; Volz 2018 1074}
Secondary:
· Successful endotracheal intubation at the first attempt: High {Geraghty 2024 1885; O´Shea 2015 912; Tippmann 2023 e001958; Volz 2018 1074}
· Number of attempts to achieve successful endotracheal intubation: Moderate {Bartle 2019 195; Geraghty 2024 1885; Moussa 2016 e20152156; Tippmann 2023 e001958}
· Time taken to successful endotracheal intubation: Very Low {Geraghty 2024 1885; Moussa 2016 e20152156; O´Shea 2015 912; Volz 2018 1074}
· Adverse events around laryngoscopy: 
· airway trauma: Very Low {Geraghty 2024 1885; Moussa 2016 e20152156; Tippmann 2023 e001958; Volz 2018 1074}
· bradycardia (heart rate <100 bpm or <60 bpm): Moderate {Geraghty 2024 1885; Tippmann 2023 e001958}
· desaturation (oxygen saturation <80%): Moderate {Geraghty 2024 1885; Tippmann 2023 e001958}
· esophageal intubation: Low {Moussa 2016 e20152156; Tippmann 2023 e001958; Volz 2018, 1074}
· pneumothorax: Low {Tippmann 2023 e001958, Volz 2018 1074}
· Mortality in-hospital: Moderate {Geraghty 2024 1885; Tippmann 2023 e001958}
All outcomes were rated as important except mortality in-hospital, which was rated as critical. 
The main outcomes of interest (successful endotracheal intubation, successful endotracheal intubation at first attempt, mortality in-hospital) provided high or moderate certainty evidence.
	

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

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
○ Probably no important uncertainty or variability
● No important uncertainty or variability
	Intubation skills are a key part of advanced neonatal resuscitation and can be a lifesaving technique. 
Patient centered intubation measures that are pragmatic include successful intubations on the first attempt, overall success, number of attempts, time taken to intubate, and rates of complications {Antoine, 2024 10776}.

	In considering the importance of this topic, we note a recent Cochrane review {Lingappan 2023 CD009975} and a meta-analysis {MacKinnon 2023 111} agreeing on the value of the outcomes of successful intubation and successful intubation at first attempt. 
Additionally, the American Academy of Pediatrics’ Neonatal Resuscitation Program (NRP), in 2021, stated that “a video laryngoscope may be a helpful device for training novice operators and for intubating a baby with a difficult airway” {Weiner 2021}.

	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

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

	The review found evidence of clinical benefit for intubation with video laryngoscope compared to intubation with traditional laryngoscope in two outcomes, successful endotracheal intubation and successful endotracheal intubation at the first attempt. 
These outcomes are described in the context of most study participants being junior doctors. 
RCTs:
· {Bartle 2019 195} - 40 junior doctors
· {Geraghty 2024 1885} - 12 neonatologists, 67 neonatal trainees, 135 pediatric trainees
· {Moussa 2016 e20152156} - 34 residents 
· {O´Shea 2015 912} - 72 residents 
· {Tippmann 2023 e001958} - 51 residents, 21 neonatologists
· {Volz 2018 1074} - 48 residents
Observational studies:
· {Lacquiere 2024 476}: videolaryngoscopy (VL) was performed by advanced medical trainees (55%) and neonatologists (45%), and traditional laryngoscopy (TL) was performed by advanced medical trainees (48%) and neonatologists (52%) 
· {Moussa 2022 1210}: VL - 43% nurse practitioner, 33% fellow, 13% resident, 5% neonatologist, 1% respiratory therapist, 6% other vs. TL - 36% nurse practitioner, 30% fellow, 17% resident, 8% neonatologist, 6% respiratory therapist, 4% other
· {O´Shea 2021 168}: mixture of advanced neonatal nurse practitioners, residents, and fellows
· {Tippmann 2021 675238}: first attempt VL - 74% pediatric resident and 26% neonatologist vs. first attempt TL - 62% pediatric resident and 38% neonatologist
	


	Resources required

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Large costs
○ Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know
	No included studies measured the difference in resources required for video laryngoscopes compared to traditional laryngoscopes. 
	The review group looked at the costs of video laryngoscopes. 
Video laryngoscopes are expensive (>10-15 times higher than traditional laryngoscopes) and this applies to all settings, so it is likely that the costs involved would be large. 
Maintenance and video laryngoscope blades would be more expensive than traditional laryngoscopes.
Training costs exist for both video and traditional laryngoscopy. However, it is unclear if video laryngoscopy use would require additional training and incur additional training costs.
An electrical supply is needed to charge video laryngoscopes.

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

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies
	No included studies described the cost incurred with purchase, implementation, training or maintenance of video laryngoscopes. 
	The costs of video laryngoscopes will likely be site specific and depend on the brand, type and number of devices required. 

	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies
	No included studies performed a health economic analysis and measured the cost effectiveness of video laryngoscopes. 
	The costs of video laryngoscopes will likely be site specific and depend on the brand, type and number of devices required. Some devices have single use blades versus reusable blades. 

	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know
	The cost of purchasing and ongoing maintenance of video laryngoscopes is likely to be unaffordable in low-income settings. 

	Not all health systems could afford video laryngoscopes. Video laryngoscopes are more expensive than traditional laryngoscopes. 

	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know
	The acceptability of video laryngoscopy in neonatal intubation has been reflected by increasing purchase and use of video laryngoscopes {Thomas, 2023 89}, as well as updates to guidelines to include the provision of video laryngoscopes such as the American Academy of Pediatrics Neonatal Resuscitation Program (NRP), in 2021, stated that “a video laryngoscope may be a helpful device for training novice operators and for intubating a baby with a difficult airway” {Weiner 2021}.

	We do not know the acceptability of video laryngoscopes among more experienced staff.
Video laryngoscopes are used in other age groups (adult, pediatric) and by other professional groups (anesthesiologists).
Cost issues and the allocation of limited resources may impact the acceptability of video laryngoscopes in low-resource settings.
Not all models of video laryngoscopy have size 00 blades and this might limit their acceptability in some settings.

	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
○ Yes
● Varies
○ Don't know
	Infant endotracheal intubation with video laryngoscopy is feasible in well-resourced healthcare settings. Cost issues related to overall resource availability may restrict feasibility of implementation in low resource settings.
	Dependent on costs, available resources, and suitable clinicians to provide training. 


SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

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

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

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

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

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

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

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


TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	●
	○ 


CONCLUSIONS
	Recommendation

	[bookmark: _Hlk179454848] Where resources and training allow, in infants receiving endotracheal intubation at birth or on a neonatal unit, we suggest the use of video laryngoscopy in comparison to traditional laryngoscopy, especially in settings where less experienced staff are intubating (conditional recommendation, high certainty of evidence). Traditional laryngoscopy remains a reasonable option as no increased harm was shown compared to video laryngoscopy (weak recommendation, very low certainty of evidence).
A traditional laryngoscope should be available as a backup device (good practice statement).


	Justification

	In making this conditional recommendation, the NLS Task Force considered the systematic review evidence from 6 RCTs {Bartle 2019 195; Geraghty 2024 1885; Moussa 2016 e20152156; O´Shea 2015 912; Tippmann 2023 e001958; Volz 2018, 1074} with 862 endotracheal intubations and high certainty evidence that favored video laryngoscopy over traditional laryngoscopy for the outcomes of successful endotracheal intubation and successful endotracheal intubation at first attempt. These findings are supported by 4 observational studies {Lacquiere 2024 476; Moussa 2022 1210; O´Shea 2021 168; Tippmann 2021 675238} with 3342 endotracheal intubations and very low certainty evidence that favored video laryngoscopy over traditional laryngoscopy for the outcome of successful intubation at the first attempt.
There was no difference in a range of adverse events when using a video laryngoscope compared to a traditional laryngoscope. The RCTs mainly enrolled infants who were intubated by less experienced staff or in training neonatologists in the neonatal unit or in the delivery room, in newborns without airway congenital anomalies, excluding all studies that reported intubations by anesthesiologists. The reason for this was to provide focused information about the use of video laryngoscopes by neonatal staff. The observational studies included a wider range of experience among intubators.
It should be recognized that video laryngoscopes are expensive and will not be available in all settings. Traditional laryngoscopy remains a good alternative for neonatal endotracheal intubations on neonatal units and delivery rooms and should always be available.


	Subgroup considerations

	Regarding subgroups analysis, no data were reported to perform subgroup analysis by location of endotracheal intubation (delivery room or neonatal unit), type of intubation (emergency vs. elective), gestational age (≥37+0, 28+0 to 36+6 and < 28+0 weeks), experience of the person handling the laryngoscope and type of laryngoscope. Although two RCTs used one brand of video laryngoscope {O´Shea 2015 912; Tippmann 2023 e001958} and 4 RCTs {Bartle 2019 195; Geraghty 2024 1885; Moussa 2016 e20152156; Volz 2018, 1074} used another brand, they lacked sufficient details regarding models, screen size or whether screens were attached to the laryngoscope handle or separate. As a result, subgroup analysis of brands could not be made.  


	Implementation considerations

	Video laryngoscopes for infant intubation requires resources and training. Care needs to be taken to ensure that a wide range of staff are trained, who can effectively use the devices and trouble shoot. Consideration should also be given to the order of tasks during intubation with video laryngoscopes. It has been highlighted that intubating with video laryngoscopy differs from traditional laryngoscopy.


	Monitoring and evaluation

	We recommend ongoing evaluation of the rates of successful endotracheal intubation, successful endotracheal intubation at the first attempt and adverse events following endotracheal intubation with video laryngoscopy compared to traditional laryngoscopy.  


	Research priorities

	 Studies are needed to advance knowledge regarding the use of videolaryngoscopy, in comparison with traditional laryngoscopy, such as:
· Efficacy, effectiveness and safety in decreasing number of intubation attempts 
· Efficacy, effectiveness and safety in decreasing time to successful intubation 
· Efficacy, effectiveness and safety in different gestational ages
· Efficacy, effectiveness and safety at birth, in the delivery room
· Efficacy, effectiveness and safety in emergent endotracheal intubations
· Efficacy, effectiveness and safety of the different types of video laryngoscopes (e.g., different blade shape, whether video screen attached to handle or detached, size of screen)
· Benefits of video laryngoscopy among more experienced intubators
· Cost effectiveness of video laryngoscope use
· Feasibility of video laryngoscope use in different settings
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