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Study Purpose and Rationale

Approximately 10% of all infants need some form of resuscitation at the time of birth and the
interventions performed can have a significant impact on survival. Resuscitation is a complex
process performed by a team of individuals coordinating many different functions. Substantial
errors during resuscitations have been documented from both chart reviews and review of
videotaped resuscitations. The underlying cause of errors is frequently attributed to a lack of
relevant situational awareness. This lack of situational awareness can be seen as a team focusing
on only one aspect of the resuscitation at the expense of other aspects. In addition, it can be
difficult to maintain a realistic awareness of time during resuscitation, which may lead to

interventions occurring later than desired.

For the most critically ill newborns, a delay or failure to perform a necessary intervention could
be life threatening. Delays in achieving normal physiologic adaptation have the potential to
contribute to impaired neurologic outcome in survivors. In the first minutes of life normal
physiologic parameters, such as oxygen saturation and heart rate, are changing over time, making
the identification of indicated interventions more complicated. The team must integrate the

normal physiologic changes with the timeline of the resuscitation.

Newborn resuscitation has traditionally been thought of as a simple task, which takes only a few
minutes to perform and does not require advanced equipment. However, in reality the average
resuscitation usually lasts longer than 20 minutes. In recent years, the importance of oxygen
saturation monitoring and prevention of hyperoxia have led to the use of pulse oximeters and
blended oxygen concentrations during resuscitation, which can further complicate the integration

of tasks.

We have developed a computerized system, the Interactive Resuscitation Assistant (IRA), to be
used during resuscitations that provides a visual indication of the infants physiologic status over
time and generates audio-prompts intended to focus the team’s attention on the relevant clinical
findings and indicated interventions consistent with the resuscitation algorithm. The IRA will

display physiologic and intervention data in an easily visible format, showing changes over time.



The IRA gives appropriate audio prompts to address critical values of physiologic parameters.

The use of prompts to assist the resuscitation team acknowledges that resuscitation is a
complicated process that is occurring in a time frame not easily managed in the moment. The idea
of prompting is not entirely new. Apgar timers have been used on resuscitation beds to notify the
team when the appropriate time to assign a score has come. Visual and audio feedback during
resuscitation training has been used to improve the quality of chest compression performance.
Metronomes of chest compression timing are available and improve chest compression
performance. One trauma center has developed and evaluated a computer-assisted decision
support system incorporating physiologic data and user input to generate prompts that would
comply with trauma algorithms. In a clinical trial they found that when decision support was used
there were fewer errors per patient, more error-free resuscitations, and less morbidity from shock
management, blood use, and aspiration pneumonia. The neonatal resuscitation algorithm is
unique in that normal physiologic values change over time and therefore graphical representation
seems particularly helpful. Additionally, neonatal resuscitation may be the most amenable area
for successful implementation of this type of integrated prompting device since the resuscitation
algorithm is relatively simple with fewer possible interventions in comparison with trauma, adult,

or pediatric resuscitation algorithms.

The purpose of this project is to test the IRA in a simulated environment to determine whether it
can improve resuscitation performance. It is important that this device not be seen as a
replacement to human intelligence during resuscitation. The prompts provide suggestions but the
resuscitation team members need to confirm that the data is accurate before acting on any
suggestions. The resuscitation teams will continue to make judgments about which interventions
should be done, but the reminders are expected to improve performance by suggesting
interventions which may not have been considered in a timely fashion and allow the resuscitation

to more closely follow the expected algorithm.
Study Design and Statistical Procedures

Hypothesis: Resuscitation teams using the Interactive Resuscitation Assistant will have higher

resuscitation scores compared with resuscitation teams using current standards of resuscitation.

This will be a prospective randomized controlled trial that will evaluate resuscitation performance
using simulation. Resuscitation teams will be comprised of 3 team members. Each resuscitation
team will be randomized to perform resuscitation using either the IRA (study group) or using a

standard neonatal simulator (control group). The simulated resuscitations will be videotaped and



the videos will be assessed using a neonatal resuscitation-scoring tool. The neonatal resuscitation-
scoring tool has been developed using the relevant items from the Neonatal Resuscitation
Program (NRP) performance checklist and relevant items from a previously utilized video-
resuscitation scoring tool. Two different observers will score each of the resuscitations. The
scores of the 2 observers will be averaged for the final assigned score. Each team member may
only participate on one team and will be asked to complete a survey regarding their perceptions of

the simulated resuscitation experience.
The primary outcome of the trial will be the resuscitation score.

The study will use simulated resuscitation scenarios to evaluate the effect of the IRA on
resuscitation performance. Study participants will be recruited from the current NICU staff and
trainees to perform the simulated resuscitations. Simulated resuscitations will take place on the
NICU in the dedicated simulation room. All simulated resuscitations will be performed using a
standard simulation manikin. The study group will use the IRA during the simulated
resuscitation. The IRA includes a numerical indication of heart rate (HR), oxygen saturation
(Sp02), fraction of inspired oxygen (FiO2), and elapsed time, as well as a graphical display of
airway pressure, HR, and SpO2 over time. The IRA will also play audio recordings of suggested
interventions at set time points during the resuscitation depending on the clinical condition. A
built-in metronome is available on the IRA for the team to use during chest compressions if
desired. The control group will perform simulated resuscitations with a standard newborn
simulator manikin (SimNew B) monitors available. The IRA will be connected for intervention
data collection (FiO2 and airway pressure) but the display, audio files, and metronome will not be

available to the team for use during the simulated resuscitation.

Randomization will occur just prior to the simulation session. Group assignment will be
concealed in opaque, sealed serially numbered envelopes. Randomization will be stratified by
resuscitation team experience level (see more details under Participants). Random numbers in
blocks of 4 will be used to create group assignments. All instructions prior to each simulation
session and all equipment availability will be standardized for all groups. All equipment will be
made available in a standardized format so that each group has access to the same items in the
same locations. Simulation scenarios will be standardized so that all teams are given similar
circumstances and are expected to perform the same tasks. Each simulation scenario is expected
to be approximately 20 minutes in duration. All simulated resuscitations will be videotaped.
Videotapes will be used to score resuscitations after the simulation is complete. At the conclusion
of each simulation, the participants will be asked to complete a post-simulation survey. Once they

have completed the survey, a short debriefing session will be held with the team participants and



any additional comments regarding the IRA will be documented.

The sample size for this RCT will be 20 resuscitation teams per group, which allows 80% power
to detect a 15% difference in resuscitation score (with 10% standard deviation) at an alpha level
of 0.05. Videos of the resuscitations will be reviewed for timing of specific interventions.
Secondary outcomes will include time to each designated intervention (initiation of positive
pressure ventilation (PPV), increase in oxygen concentration, intubation, initiation of chest
compressions, placement of umbilical venous catheter (UVC), administration of epinephrine, and
administration of volume). Additional secondary outcomes will include each individual scoring-

tool item and results from the participant survey.

The primary outcome will be evaluated using pairwise comparison between control and

intervention (IRA) groups at each experience level (novice, intermediate, and expert).
Study Subjects

Study subjects will consist of Columbia Neonatology Faculty, Neonatology fellows, Pediatric
residents, and medical students. Participants will be recruited via email. Participants will be
compensated $50 via American Express gift card, as they will have to come into the hospital

outside of working hours and will expect to spend one hour of their time for this study.

There are no direct benefits to the study subjects. However, the development and study of the
IRA may benefit neontates in the future. Risks to the study subjects include feeling
uncomfortable during the simulated resuscitation as they may feel required to perform tasks for

which they do not have adequate skills.
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