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Abstract 

Purpose: The purpose of this project is to improve the outcomes of very preterm infants 
via development, implementation, and evaluation of a “Golden Hour” protocol to 
standardize delivery room practices in a level III NICU. 
Background: Preterm infants are at risk for increased morbidity and mortality due to 
physical and developmental immaturity. Standardized delivery room practices can 
mitigate these adverse outcomes. 
Methods: A “Golden Hour” protocol was developed with input from key stakeholders in 
the NICU. NICU staff were educated via printed materials and simulation activities prior 
to implementation. Data were collected before and after the implementation of the 
“Golden Hour” protocol. 
Sample/Setting: This quality improvement project was conducted in a 16-bed, level III 
NICU in a community hospital. Ten infants with a mean gestational age of 32 weeks 
were reviewed prior to implementation of the protocol. Eight infants with a mean 
gestational age of 29 weeks were reviewed after implementation of the protocol. 
Results: There were improvements in all “Golden Hour” time measurements, including 
time to initiation of intravenous fluids, time to administration of antibiotics, and time to 
isolette closure. Temperatures were stable in both groups, but no increased incidence of 
hyperthermia was noted in the post-implementation group. Incidence of intraventricular 
hemorrhage (IVH) was increased in the post-implementation group; data collection 
regarding bronchopulmonary dysplasia (BPD) and retinopathy of prematurity (ROP) is 
ongoing. 
Conclusion: The implementation of a “Golden Hour” protocol improved delivery room 
admission and stabilization processes for very preterm infants. These improvements were 
noted even with an increased acuity of the infants in the post-implementation period. IVH 
incidence did increase in the post-implementation group most likely due to lower 
gestational age. Further staff education will lead to continued improvements in delivery 
room practices and outcomes for these infants. 
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Implementation of a “Golden Hour” Protocol for Very Preterm Infants: A Quality 

Improvement Project  

 Preterm infants, defined broadly as those born before 37 weeks of gestation, face 

a host of challenges after delivery, many of which can present in the minutes to hours 

following birth. An infant born at term is well positioned to adapt to the demands of the 

extrauterine environment, including cardiorespiratory transition, thermoregulation, 

nutritional adaptations, and also has a more mature neurological system to mitigate 

sensory demands. Preterm infants, due to immature physiology and development, are less 

prepared to interact with their environment to transition successfully (Ross, 2019).  

 The “Golden Hour” protocol provides a structured and organized model of 

neonatal resuscitation and transitional care in the first 60 minutes after delivery, though 

the first hours to days are also important in improving outcomes (Fathi, Bapat, Shepherd, 

& Logan, 2018). The idea of a “Golden Hour” borrows from concepts in trauma 

management introduced by Dr. R. Adams Cowley, a military surgeon. Dr. Cowley 

believed the time between shock and death, what he called the “golden hour”, was when 

life-saving measures could be introduced to prevent or decrease mortality (Clark, 2017). 

In neonatal patients, the “Golden Hour” refers to high-quality, timely, efficient, and 

standardized care in the first hours after birth (Fathi et al., 2018). This care depends on 

the teamwork and communication of the highly specialized group of nurses and nurse 

practitioners, respiratory therapists, pharmacists, and physicians tasked with caring for 

these patients (Ross, 2019). The neonatal nurse practitioner (NNP) is well positioned to 

influence a change in resuscitation, stabilization, and admission practices to decrease 

mortality and improve outcomes of neonatal patients. 
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Background 

 Preterm birth is a leading cause of infant mortality and morbidity in the United 

States, and is the leading cause of death in the first month of life (March of Dimes, 2016). 

As of 2018, one in 10 infants are born prematurely, or before 37 completed weeks of 

gestation, in the United States. Complications related to prematurity and low birthweight 

account for 36.3% of infant deaths, higher than the rate of death for any other single 

cause (March of Dimes, 2016). Very preterm infants, those born at or before 32 weeks 

and six days of gestation, are 74 times more likely to die in the first year of life than those 

not born preterm. These infants also face serious and lifelong consequences such as 

developmental disabilities, cerebral palsy, blindness, deafness, and bronchopulmonary 

dysplasia (BPD) (March of Dimes, 2016). The economic burden of preterm birth has 

been estimated to be at least $26.2 billion annually; these costs extend beyond the initial 

hospitalization and can include costs associated with ongoing medical needs, special 

education classes, and lost productivity (March of Dimes, 2016). 

 The preterm infant faces significant disadvantages related to premature birth. 

During the second and third trimesters, the fetus goes through important phases of growth 

and maturation. These developmental phases prepare the infant to transition successfully 

to the extrauterine environment and include maturation of the respiratory and immune 

systems, acquiring methods for temperature stability, and the accumulation of glucose 

stores and other nutritional necessities (Ross, 2019). At approximately 24-26 weeks of 

gestation, the fetal lungs transition from the canalicular to saccular period of 

development, where the bronchiole branches have been created, but alveoli have yet to 

develop. During this time, gas exchange is possible via type I epithelial cells, which 
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comprise the majority of pulmonary cells, but surfactant producing type II epithelial cells 

are in low supply. Infants born prior to full maturity are deficient in surfactant and also 

experience inflammatory and structural changes that can inhibit alveolarization and lead 

to BPD, which can persist into adulthood (Schittny, 2017). Neonates that are intubated 

and mechanically ventilated are also at increased risk for pneumothoraces and other 

pulmonary air leaks, nosocomial infection and ventilator associated pneumonia, 

subglottic and tracheal stenosis, and pulmonary hemorrhage (Rocha et al., 2018). 

Additionally, large swings in cerebral perfusion related to fluctuant PaCO2 levels, as well 

as the stress of intubation, have been associated with intraventricular hemorrhage (IVH) 

(Rocha et al. 2018; Wallenstein et al., 2016). 

Thermoregulation in the preterm infant is also a challenge. Term neonates rely on 

non-shivering thermogenesis to maintain a stable temperature after birth. This process is 

facilitated by brown fat metabolism stimulated by thermoreceptors on the neonate’s skin. 

Norepinephrine and thyrotropin are released, leading to vasoconstriction and increased 

metabolism of brown fat stored late in gestation. This process aids the term neonate in 

maintaining a stable temperature during the immediate postnatal period (Roychoudhury 

& Yusuf, 2017). Preterm infants have a large surface area to body mass ratio, low brown 

fat stores, impaired thyrotropin levels and release, and thin, immature skin that 

predispose them to hypothermia (Roychoudhury & Yusuf, 2017). The World Health 

Organization (WHO) and AAP recommend an axillary temperature of 36.5-37.5C (97.7-

99.5F) for preterm infants due to the increased mortality and morbidity associated with 

temperature irregularities, either hypo- or hyperthermia, during the neonatal period 

(Roychoudhury & Yusuf, 2017). 
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 Neonates born preterm can experience metabolic abnormalities in the neonatal 

period, specifically hypoglycemia. While the exact ideal blood glucose level in the 

neonatal period is unknown, the American Academy of Pediatrics (AAP) recommends 

treatment if the blood glucose is less than 40-45mg/dL and the infant is symptomatic, or 

less than 35mg/dL if the infant is asymptomatic (Committee on Fetus and Newborn, 

2011). Others suggest a cut off of 45-50mg/dL in very low birthweight infants, with a 

therapeutic goal of 60mg/dL (Finch & Taylor, 2019). Preterm infants are predisposed to 

hypoglycemia due to low glucose, glycogen, and fat stores. Premature infants also lack 

enzymes to perform gluconeogenesis, which makes them more susceptible to 

hypoglycemic episodes (Finch & Taylor, 2019). Hypoglycemia in the neonatal period is 

associated with neurologic damage, especially if co-occurring with asphyxia or hypoxia 

(Committee on Fetus and Newborn, 2011; Finch & Taylor, 2019).  

 Finally, the immunologic immaturity of premature infants can have a detrimental 

impact on overall outcomes. Innate immunity is limited in the preterm infant as maternal 

antibodies (IgG) are not transferred across the placenta in increasing quantities until after 

32 weeks of gestation, and fetal immunoglobulin is limited. Additionally, preterm infants 

are less able to mobilize neutrophils to the site of infection. Adaptive immunity, 

involving T- and B-lymphocytes, is immature in all neonates and typically not well 

developed until after a year of age. There are also decreased lymphocyte counts in former 

preterm infants (Melville & Moss, 2013). Due to the immunologic immaturity, preterm 

infants are more susceptible to sepsis and nosocomial infections than their term 

counterparts. Sepsis in the neonatal period is a leading cause of morbidity and mortality. 

Very low birthweight infants with early onset sepsis (EOS), or sepsis within the first 72 
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hours of life, are at a threefold risk of death than those without EOS. Additionally, sepsis 

in the neonatal period is associated with poor neurodevelopment, cystic periventricular 

leukomalacia (PVL), encephalopathy, and cerebral palsy (Raymond, Rincon, Wynn, 

Moldawer, & Larson, 2017). A standardized approach to support the developing 

respiratory system, maintain temperature and metabolic stability, and prevent infection 

through a “Golden Hour” protocol can lead to improved outcomes for very preterm 

infants (Ross, 2019). 

Significance of the Problem 

 Healthy People 2020 have identified objectives for maternal, infant, and child 

health focused on reducing infant mortality. Healthy People 2020 goal MICH-1.2 aims to 

reduce the rate of perinatal, fetal, and infant deaths, or deaths occurring between 28 

weeks of gestation and one week of life, in the United States. Currently, there are 6.6 

perinatal, fetal, and infant deaths per 1,000 live births; Health People 2020 aims to reduce 

this rate to 6.0 deaths per 1,000 live births (ODPHP, 2020). Other goals include reducing 

the overall rate of infant death at less than one year of age from 6.7 to 6.0 per 1,000 live 

births (MICH-1.3), reducing the rate of neonatal death from 4.5 to 4.1 per 1,000 live 

births (MICH-1.4), and reducing the rate of post-neonatal deaths from 2.2 to 2.0 per 

1,000 live births (MICH-1.5) (ODPHP, 2020). Additionally, the AAP Committee on 

Fetus and Newborn has published a number of position statements regarding the care of 

neonatal patients including guidelines on the use of surfactant replacement therapy, 

respiratory management of preterm infants, and glucose homeostasis (American 

Academy of Pediatrics, 2020). These published guidelines provide a framework for 

utilization of best evidence and protocols to care for very preterm infants.  
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Local Problem 

 At a 16-bed, level III Neonatal Intensive Care Unit (NICU) in a community 

hospital, there was no standardized admission and stabilization protocol for very preterm 

infants. The lack of such a protocol led to prolonged stabilization and transition periods, 

lower admission temperatures, hypoglycemia, increased risk of sepsis, and increased 

variation in admission practices between healthcare providers. In 2019, this NICU 

admitted 25 infants below 33 weeks of gestation, out of a total of 229 admissions. 

Negative outcomes for this population included bronchopulmonary dysplasia, retinopathy 

of prematurity, intraventricular hemorrhage, and periventricular leukomalacia.  

Problem Statement 

 Infants who are born preterm face a host of challenges including respiratory 

complications, temperature and glucose instability, and immunologic immaturity. The 

lack of standardized protocols in the admission, stabilization, and transition of very 

preterm infants, such as a “Golden Hour” protocol, could increase the risk of morbidity 

and mortality in these patients. 

Purpose and Aims 

 The purpose of this quality improvement project was to improve the outcomes of 

very preterm infants via development, implementation, and evaluation of a “Golden 

Hour” protocol for the admission of preterm infants born before 33 weeks of gestation. 

The aims of this quality improvement project were to provide a framework to: 

• Identify infants in need of intubation with or without exogenous surfactant 

replacement versus those that will benefit from early, effective continuous 

positive airway pressure (CPAP) 
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• Maintain axillary temperatures between 36.5-37.5°C during admission, 

stabilization, and transition  

• Begin a glucose infusion within 30 minutes of delivery 

• Administer antibiotics, if applicable, within the first hour of delivery 

The expected outcomes were a decreased time to closure of the isolette, decreased 

number of very preterm infants who are intubated and mechanically ventilated, increased 

incidence of normothermia and euglycemia, and decreased delays in antibiotic 

administration. Measured outcomes for this quality improvement project included 

admission temperature, incidence of hypoglycemia, number of ventilator days, time to 

dextrose-containing fluid initiation, time to antibiotic administration, and time to closure 

of the isolette. Anticipated long-term outcomes are decreased incidence of 

bronchopulmonary dysplasia, decreased incidence of intraventricular hemorrhage, 

decreased incidence and severity of retinopathy of prematurity (ROP), and improved 

survival rates for very preterm infants. 

Review of Available Knowledge 

 The “Golden Hour” of neonatology is well documented in the research, as well as 

many practices related to delivery room management of very preterm infants. A search of 

PubMed, CINAHL, and Google Scholar was conducted with search terms including 

“golden hour”, “neonatology”, “preterm”, “low birthweight”, “delivery room”, and 

“protocol”. This search yielded information regarding the benefits of standardization of 

delivery room processes and also best practices for delivery room respiratory, 

temperature, glycemic, and immunological management of very preterm infants. 
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Standardization of Delivery Room Management 

Delivery room resuscitation of a very preterm infant has the potential to be a 

chaotic, hectic, and stressful time. Scripted protocols guiding delivery room management 

provide order, decrease errors, and reduce unnecessary variation during resuscitation. 

Despite a wealth of research regarding best practice in very preterm resuscitation, there 

still exists marked variation among various neonatal intensive care units in adherence to 

published guidelines and recommendations (Singh & Oddie, 2013). Standardization of 

practice has been utilized in a variety of industries, from electrical sockets to the airline 

industry, and medicine is no different (Balakrishnan, Raghavan, & Suresh, 2017). In the 

American College of Obstetricians and Gynecologists’ (ACOG) 2019 committee opinion 

number 792, the committee stated that protocols and checklists improved outcomes and 

their use by practitioners to provide evidence-based care was encouraged. Such protocols 

reduce unneeded variation, improve communication, decrease morbidity and mortality, 

and can decrease system deficiencies that lead to errors. These protocols provide clinical 

pathways for providers; a defined plan of care for a well-defined group of patients that 

translates the best evidence into clinical practice (American College of Obstetricians and 

Gynecologists, 2019; Lavelle, Schast, & Keren, 2015). Standardization of care is not a 

static process; protocols are usually temporary until better protocols are designed (Birk, 

2011). However, standardization in a variety of fields of medicine both reduces errors 

and improves outcomes. 

In the field of neonatology, the use of clinical pathways in the management of 

gastroschisis, neonatal abstinence syndrome, and jaundice have been shown to improve 

outcomes, reduce healthcare costs, and decrease length of stay for neonatal patients 
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(Haddock et al., 2018; Patrick et al., 2016; Romero et al., 2018). Other standardized 

processes such as the Neonatal Resuscitation Program (NRP), Group-beta streptococcus 

(GBS) prophylaxis, newborn metabolic screenings, and critical congenital heart defect 

screenings have also drastically improved neonatal outcomes (Balakrishnan et al., 2017).  

The delivery room, by nature, is unpredictable and can quickly tend towards 

chaos. Standardized practices serve to create consistency, optimize efficiency, and reduce 

error, especially when team members become stressed or fatigued (American College of 

Obstetricians and Gynecologists, 2019; Lapcharoensap & Lee, 2017). Formal tools such 

as checklists, team huddles, debriefings, and videotape reviews can improve quality and 

safety in the delivery room. These tools reinforce optimal teamwork and support a culture 

of safety (Edwards et al., 2015). Well-functioning teams can perform to a level that 

maximizes or even outpaces the skills and abilities of each individual team member 

(Annibale & Bissinger, 2010). The resuscitation and stabilization of a preterm neonate is 

a complex procedure that requires coordination of multiple disciplines and teams 

members. Checklists and team huddles in the delivery room can aid in organization of the 

team. They should include personnel and equipment needs, standardized role assignments 

and positions in the resuscitation room, and a discussion of expected or anticipated 

resuscitation plans or events (Edwards et al., 2015; Sawyer, Lee, & Aziz, 2018).  

Communication errors have been identified as a root cause of perinatal injury or 

death. Effective communication, such as closed loop communication and a scripted 

protocol, enhance staff readiness and improve outcomes in the delivery room (Al-Salam 

et al., 2016; Sawyer et al., 2018). Debriefings after a clinical event identify areas of 

improvement in both system and human factors and can facilitate improvements in future 



IMPLEMENTATION OF A GOLDEN HOUR PROTOCOL 10 

resuscitation performance (Sawyer et al., 2018). The American Academy of Pediatrics’ 

Neonatal Resuscitation Program also emphasizes the use of checklists, standardized 

communication, teamwork, and debriefings to effectively manage critical neonates at 

delivery. The Neonatal Resuscitation Program’s algorithm and checklists are used around 

the world and have improved the health and wellbeing of both term and preterm infants 

(American Academy of Pediatrics, 2016). Standardization of delivery room activities, via 

a “Golden Hour” protocol for example, have the ability to impact outcomes for very 

preterm infants. 

The “Golden Hour” Approach 

 “Golden Hour” protocols in neonatal care utilize evidence-based practice and 

procedures to standardize as many elements as possible for delivery and initial 

management of very preterm infants. This results in a “philosophical approach that 

reinforces communication and collaboration” (Wyckoff, 2014, p. 12). Many “Golden 

Hour” protocols encompass delivery room respiratory, temperature, and infection 

management, fluid and nutrition delivery, and neuroprotection (Annibale & Bissinger, 

2010). The goal of the “Golden Hour” is “the initiation of treatment in a systematic, 

efficient manner in an effort to rapidly stabilize the patient, lessen the progression of 

illness, and prevent harm” (Annibale & Bissinger, 2010, p. 222). “Golden Hour” 

protocols with defined roles for each team member have been shown to increase NICU 

staff organization and efficiency, leading to improved outcomes (Harriman, Carter, Dail, 

& Stowell, 2018).  

In studies where “Golden Hour” programs were implemented, there was an 

overall decrease in morbidity and mortality (Reuter, Messier, & Stevens, 2014; Ross, 



IMPLEMENTATION OF A GOLDEN HOUR PROTOCOL 11 

2019; Zeitlin et al., 2016). Decreases in incidence of IVH, ROP, and rates of intubation 

and surfactant administration were also seen, while temperature stability during 

resuscitation and transition was improved. Additionally, the overall number of ventilator 

days was decreased (Castrodale & Rinehart, 2014; DeMauro et al, 2013; Harriman et al., 

2018; Lapcharoensap & Lee, 2017; Manani et al., 2013; Reuter et al., 2014; Sauer et al., 

2016). There was a decrease in BPD noted in some studies, while others did not note a 

similar decrease in rates of BPD (Ashmeade, Hauber, Collins, Miladinovic, & Fugate, 

2016; Reuter et al., 2014). However, BPD is a multifaceted disease and decreasing the 

rates of intubation and mechanical ventilation may have a positive impact on BPD 

development. Additionally, there was a decreased time to umbilical line placement and 

initiation of dextrose containing solutions and a decreased rate of hypoglycemia noted in 

“Golden Hour” studies (Ashmeade et al., 2016; Castrodale & Rinehart, 2014; Harriman 

et al., 2018; Reuter et al., 2014). These studies demonstrated that multifaceted, bundled 

packages of evidence-based changes are effective at improving both short- and long-term 

outcomes of preterm infants. 

Initial Respiratory Management 

 Initial respiratory management of very preterm infants is frequently the largest 

priority at deliveries. Preterm infants have weakened chest muscles and flexible ribs that 

limit the ability to initiate spontaneous respirations, and surfactant deficient lungs that are 

more difficult to ventilate and more prone to injury from pressure and volume during 

ventilation. Additionally, immature lung tissue is more prone to injury from excess 

oxygen (American Academy of Pediatrics, 2016). Efforts to improve functional residual 

capacity (FRC) via immediate nasal continuous positive airway pressure (nCPAP) as well 
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as intubation and positive pressure ventilation with exogenous surfactant replacement 

have been studied as measures to improve the respiratory status of preterm infants. 

Early Nasal Continuous Positive Airway Pressure 

 Continuous positive airway pressure (CPAP) consists of application of a facemask 

or nasal prongs to administer positive end expiratory pressure (PEEP) to provide 

distending pressure to immature alveoli. Positive end expiratory pressure prevents 

alveolar collapse and atelectasis, aids in clearance of fetal lung fluid, stents open the large 

and small airways, and is associated with increased lung growth and improved 

remodeling of lung tissue in preterm infants (Abdel-Hady & Nasef, 2012; Pfister & Soll, 

2012; Vento, Nuñez, & Cubells, 2014). Early nasal CPAP (nCPAP) applied immediately 

after delivery can be particularly beneficial for infants greater than 25 weeks of gestation 

with spontaneous breathing effort (Pfister & Soll, 2012). According to NRP, however, 

infants who are apneic or with gasping respirations at delivery should be resuscitated 

with PPV without delay (American Academy of Pediatrics, 2016).  

Improved outcomes of early nCPAP use included decreased rates of mortality, 

ROP, BPD, pneumothorax, and decreased need for endotracheal intubation, surfactant 

replacement, and mechanical ventilation (Carlo, Polin, & Committee on Fetus and 

Newborn, 2014; Wiswell 2011). There was also a noted decrease in ventilator days, 

decreased need for postnatal steroids and antibiotics, decreased incidence of oxygen need 

at 40 weeks corrected gestational age, and increased survival without major morbidity 

with early nCPAP use as compared to standard care of prophylactic intubation and 

surfactant administration, and subsequent mechanical ventilation (Govindaswami et al., 

2019; Foglia & te Pas, 2018; Kakkilaya et al., 2019; Levesque et al., 2019; Pfister & Soll, 



IMPLEMENTATION OF A GOLDEN HOUR PROTOCOL 13 

2012; Rojas-Reyes, Morley, & Soll, 2012; Subramaniam, Ho, & Davis, 2016; Wyckoff, 

2014). Additionally, early nCPAP use was associated with decreased cerebral injury such 

as IVH and periventricular leukomalacia (PVL), increased cerebellar weight, and 

decreased neuronal damage in the visual cortex when compared with resuscitation with 

PPV (Abdel-Hady & Nasef, 2012). Additionally, some studies have shown that nCPAP 

use in spontaneously breathing preterm infants has similar outcomes as routine intubation 

(Roehr & Bohlin, 2011). Other non-invasive respiratory management, such as nasal 

intermittent positive pressure ventilation (NIPPV), showed a decreased risk of respiratory 

failure, decreased need for endotracheal intubation, and decreased need for mechanical 

ventilation when compared to either supportive care or nCPAP, but did not show a 

reduction in BPD for preterm infants (Lemyre, Laughon, Bose, & Davis, 2017). 

Levesque et al. (2019) evaluated the use of nCPAP in terms of length of treatment and 

delivery device; this study recommended avoidance of the RAM cannula as a nCPAP 

interface. Movement to delivery room stabilization on nCPAP would require a culture 

change in NICU staff and providers, as well as comprehensive staff training and vigilance 

to ensure efficient CPAP delivery. 

 Large multicenter trials of early stabilization on nCPAP included the COIN 

(CPAP Or INtubation) trial, the SUPPORT (Surfactant Positive Pressure and Oxygen 

Randomized Trial) trial, and VON DRM (Vermont Oxford Network Delivery Room 

Management) trial. The COIN trial showed no difference in the outcomes of death or 

oxygen use at 36 weeks corrected gestational age between infants stabilized with nCPAP 

or intubation. The nCPAP group required less surfactant and had less ventilator days, but 

did have an increased incidence of pneumothoraces (Morley et al., 2008). In the 
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SUPPORT trial, similar outcomes were seen, but the rate of pneumothoraces was 

decreased due to a lower threshold for nCPAP failure (Finer et al., 2010). The VON 

DRM study showed no difference in mortality or BPD with stabilization on nCPAP 

versus conventional management (Dunn et al., 2011). Pfister and Soll (2012) stated that 

routine stabilization on nCPAP in the delivery room was associated with a decreased risk 

of death or BPD when compared with prophylactic intubation and surfactant 

administration. Post-discharge neurodevelopmental outcomes of stabilization on nCPAP 

versus mechanical ventilation may be improved, but neurodevelopment is multifactorial 

(Abdel-Hady & Nasef, 2012). A combination of delivery room stabilization on nCPAP 

and minimal handling protocols for very preterm infants may have a significant impact 

on neurodevelopmental outcomes.  

 For infants that require positive pressure ventilation, care must be taken to avoid 

large inflation pressures, as large volumes and pressures can cause irreparable damage to 

premature lungs (Abdel-Hady & Nasef, 2012). As few as five to six large breaths given at 

delivery, via positive pressure ventilation (PPV), can cause an inflammatory response 

enough to cancel out the benefit of subsequent surfactant replacement (Abdel-Hady & 

Nasef, 2012). The Neonatal Resuscitation Program emphasizes effective PPV; inadequate 

PPV leads to bradycardia, persistent hypoxia, and need for emergent intubation 

(American Academy of Pediatrics, 2016). Positive pressure via a t-piece resuscitator is 

more effective than flow-inflating or self-inflating bag mask devices to maintain constant 

pressure with less risk for patients at risk for acute lung injury (Abdel-Hady & Nasef, 

2012). Resuscitation via a t-piece device is also associated with decreased BPD, IVH, 

PVL, and decreased need for endotracheal intubation (Foglia & te Pas, 2018; Kakkilaya 
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et al., 2019). A few studies have examined the efficacy and safety of sustained inflation 

pressures at delivery. Some studies showed improved FRC with short sustained inflations 

of three to five seconds, and a decreased need for intubation and mechanical ventilation, 

less need for surfactant, and some possible improvement in BPD and decreased mortality 

(Perlman, 2019; Wiswell, 20111). However, the SAIL (Sustained Aeration for Infant 

Lungs) trial, in which two sustained inflations of positive inspiratory pressure of 25cm 

H20 for 15 seconds were used in preterm resuscitation, was halted prior to completion 

due to increased risk of death in the first 48 hours of life (Kirpalani et al., 2019). Another 

study noted increased incidence of pneumothorax with sustained inflation (Kakkilaya et 

al., 2019). Current recommendations are to avoid sustained inflation pressures in very 

preterm infants during delivery room resuscitation. 

Delivery Room Intubation and Surfactant Administration 

 While it has been well established that some very preterm infants may do well 

with stabilization on early nCPAP in the delivery room, smaller and more preterm infants 

may not do well, especially those below 25-and-6/7 weeks of gestation or below 700 

grams. These infants typically require increased respiratory support in the first moments 

of life (Pfister & Soll, 2012). Of these smaller and more preterm infants, approximately 

one-third required immediate intubation and surfactant administration and 40% failed 

nCPAP, ultimately requiring intubation and mechanical ventilation. Studies have 

identified that a need for more than two hours of mechanical ventilation was a strong 

predictor of the development of BPD. Delayed extubation, even with surfactant 

administration, increased the severity of pulmonary injury; therefore, efforts to minimize 

mechanical ventilation are worthwhile (Carlo et al., 2014; López, Rodríguez, Navarro, & 
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Sánchez-Luna, 2011). The AAP endorsed the use of surfactant in preterm infants less 

than 30 weeks of gestation with respiratory distress syndrome (RDS); however, they also 

emphasized the need to avoid prolonged mechanical ventilation for these infants (Carlo et 

al., 2014). Limiting time on mechanical ventilation may be achieved via the INSURE 

method, which stands for “intubate, surfactant, and extubation”. With the INSURE 

method, the infant is stabilized on nCPAP and rescue surfactant is provided when 

necessary based on facility determined criteria for nCPAP failure. The infant is ideally 

extubated back to nCPAP within one hour (Pfister & Soll, 2012). Nasal CPAP 

immediately after birth with selective surfactant administration via the INSURE method 

should be considered a safe and effective alternative to routine intubation and surfactant 

administration (Al-Salam et al., 2016; Carlo et al., 2014; Pfister & Soll, 2012; Polin, 

Carlo, & Committee on Fetus and Newborn, 2014; Roehr & Bohlin, 2011). Infants 

treated with early stabilization on nCPAP and the INSURE method in the first 30 minutes 

of life were less likely to require mechanical ventilation, had a shorter duration of nCPAP 

treatment, decreased BPD, decreased pulmonary interstitial emphysema (PIE), decreased 

pneumothorax, decreased severe IVH, decreased mortality, and had an overall decreased 

need for supplemental oxygen (Abdel-Hady & Nasef, 2012; Pfister & Soll, 2012; Rojas-

Reyes et al., 2012). It is worth noting that nCPAP delivered at sufficient levels can 

accomplish the same result as exogenous surfactant in some cases (Wiswell, 2011). 

Surfactant Delivery Methods 

 Exogenous surfactant is typically administered via endotracheal intubation and a 

small catheter to instill the medication directly into the lungs. Intubation alone, for a very 

preterm infant, leaves them predisposed to major morbidity, while noninvasive strategies 
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are associated with increased survival (Govindaswami et al., 2019). Other methods for 

surfactant delivery currently under investigation include “less invasive surfactant 

administration” (LISA), “minimally invasive surfactant therapy” (MIST), and 

administration via laryngeal mask airway, nebulized, or aerosolized means (Abdel-Hady 

& Nasef, 2012; Govindaswami et al., 2019; Pfister & Soll, 2012; Roberts et al., 2018). 

More research is still needed into these methodologies to determine the safety, efficacy, 

and outcomes of alternate surfactant delivery strategies. 

Delivery Room Thermoregulation 

 Preterm infants are at significant risk for hypothermia, and in the busy activity of 

delivery, temperature management often falls to the wayside in favor of respiratory and 

cardiovascular stabilization. Thermoregulation should be a major consideration in the 

resuscitation, stabilization, and transition of preterm infants. Goal axillary temperature 

for preterm and term infants is 36.5-37.5 degrees Centigrade (C), with consensus among 

NICU professionals that 37°C is an ideal temperature (Bhatt et al., 2007; Perez, van der 

Meer, & Singer, 2019; Trevisanuto, Testoni, & de Almeida, 2018; World Health 

Organization, 1993). Hypothermia has many negative impacts on the preterm infant; it 

was estimated that for every 1 degree C below 36°C of temperature, the risk of mortality 

increased by 28% and the incidence of necrotizing enterocolitis, IVH, and renal failure 

increased. Additionally, stable temperatures were associated with decreased incidence of 

severe neurologic injury, ROP, BPD, nosocomial infections, and length of mechanical 

ventilation (Bissinger & Annibale, 2010; Lyu et al., 2015; Wyckoff, 2014). A variety of 

methods have been used to assist preterm infants in maintaining normothermia, including 

drying the infant, polyethylene wraps, chemical warming mattresses, warm blankets, 
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woolen caps, plastic lined caps, the use of servo-controlled radiant warmers, and 

increasing the room temperature to 23-25° C for all preterm deliveries (Al-Salam et al., 

2016; Bhatt et al., 2007; Bissinger & Annibale, 2010; Choi et al., 2018; DeMauro et al., 

2013; McCall, Alderdice, Halliday, Vohra, & Johnston, 2018; Pinheiro et al., 2014; 

Trevisanuto et al., 2018; Vento et al., 2014; Wyckoff, 2014; Yip et al., 2017). In projects 

targeting temperature management via any combination of these methods, the rate of 

hypothermia decreased significantly; however, there were slight increases in incidence of 

hyperthermia in several studies (Castrodale & Rinehart, 2014; DeMauro et al., 2013; 

Harriman et al., 2018; Lapcharoensap & Lee, 2017; Manani et al., 2013; Reuter et al., 

2014; Sauer et al., 2016; Yip et al., 2017; Zeitlin et al., 2016).  

 A combination of temperature management methods has been shown to be the 

best practice to reduce hypothermia among very preterm infants upon admission to the 

NICU. A combination of polyethylene occlusive wrap and chemical warming mattress 

was associated with higher admission temperatures (Lyu et al., 2018). The first step in 

NRP includes drying and stimulating the infant and removal of wet linens (American 

Academy of Pediatrics, 2016). However, the skin of preterm infants is typically 

comprised of a few cell layers and even gentle rubbing or drying can remove the 

epidermal layer. It was recommended that very preterm infants are gently patted dry, or 

that they are placed directly into the plastic wrap without drying (Bissinger & Annibale, 

2010). The use of occlusive plastic wrap at delivery prevented insensible water loss by up 

to 70% for preterm infants (Bissinger & Annibale, 2010). Additionally, the thermal 

environment of the very preterm infant is changed dramatically by frequent unwrapping 

of the plastic wrap, so efforts should be made to avoid removing the polyethylene wrap 
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until the infant has been in a heated and humidified isolette for at least one hour 

(Bissinger & Annibale, 2010). To avoid unwrapping, care should be taken to wrap the 

infant strategically for monitoring and umbilical line placement. All assessments should 

be done through the plastic wrap as well. It was recommended that one staff member in 

the “Golden Hour” protocol take charge of thermal care and monitoring for the very 

preterm infant at delivery (Bissinger & Annibale, 2010). 

 There has been some research into the use of heated and humidified gases during 

resuscitation in the delivery room. Standard gases are cold and dry and can lead to 

temperature instability in very preterm infants. The use of heated and humidified gases 

have been associated with increased rates of normothermia for very preterm infants 

(McGrory et al., 2018; Meyer, Hou, Ishrar, Dito, & te Pas, 2015). While the use of heated 

and humidified gases for resuscitation may not be practical in every delivery room, this 

study emphasized the importance of utilizing equipment with heated and humidified 

gases after delivery. 

Avoidance of Hyperthermia 

 Taking measures to reduce hypothermia can often result in hyperthermia. 

Hyperthermia, or an axillary temperature greater than 37.5°C, is typically iatrogenic and 

can lead to a myriad of complications including lethargy, apnea, dehydration, peripheral 

vasodilation, tachycardia, tachypnea, increased insensible water loss, worsened lung 

injury, fluid and electrolyte imbalances, acidosis, and increased the risk of mortality 

(Roychoudhury & Yusuf, 2017; Vento et al., 2014; Wyckoff, 2014). To prevent 

iatrogenic hyperthermia, the temperature should be monitored every 15-30 minutes 

during the admission and stabilization process and the warmer should be switched to 
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servo-mode as soon as one is able (Roychoudhury & Yusuf, 2017). Close attention to 

temperature control in the delivery room is an important consideration for very preterm 

infants. 

Early Glycemic Management 

Glucose is the primary metabolic fuel required by the brain; glucose is either 

provided directly to the bloodstream via intravenous infusions or via glycogenolysis of 

glycogen stores in the liver (Sherman & Staebler, 2019). Preterm infants are at risk for 

hypoglycemia due to decreased glycogen stores and increased glucose utilization. 

Additionally, these infants are less capable of performing gluconeogenesis. After 

delivery, plasma glucose normally falls to a nadir by 30 to 90 minutes of life (Adamkin, 

2017). There is a lack of consensus about the glucose level that constitutes hypoglycemia 

for neonates; there is also a lack of understanding about the glucose level at which 

neurological damage can occur since it cannot be studied prospectively. However, the 

AAP recommended a minimum glucose level of 45mg/dL. The Pediatric Endocrine 

Society recommends 50mg/dL as the low threshold for glucose levels (Adamkin, 2017; 

Sherman & Staebler, 2019). In the STABLE program, internationally known for 

instruction on neonatal stabilization, hypoglycemia was also defined as a glucose level 

below 50mg/dL (Karlsen, 2013).  

 If an infant is hypoglycemic, and especially if the infant is symptomatically 

hypoglycemic with signs such as jitteriness, apnea, hypotonia, or seizures, treatment 

should not be delayed. Initial management includes a bolus of 2mL/kg of 10% dextrose 

given rapidly via intravenous infusion, followed by intravenous infusion of 10% dextrose 

at 80mL/kg/day (Karlsen, 2013; Sherman & Staebler, 2019). There was a scarcity of 
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research regarding the ideal timing of the initiation of a glucose infusion; however, 

beginning this continuous infusion as rapidly as possible is in the infant’s best interest. 

Sherman and Staebler (2019) recommended administration of a 10% dextrose solution 

with amino acids at a glucose infusion rate of 6-8mg/kg/minute within the first 30 

minutes of life. In “Golden Hour” quality improvement projects targeting time to 

initiation of dextrose and amino acid solution in the first hour of life, there was a 

significant decrease noted in this time and also a decrease in the time to umbilical line 

placement. In cases where umbilical line placement was delayed, the most common 

reason was due to surfactant administration for preterm infants with moderate to severe 

respiratory distress syndrome (Ashmeade et al., 2016; Harriman et al., 2018; Reuter et al., 

2014).  

 Hyperglycemia is common among very preterm infants and can have detrimental 

outcomes for this population as well. Hay and Rozance (2018) stated that early amino 

acid administration stimulate insulin release and prevent hyperglycemia. Other strategies 

that assisted with maintenance of euglycemia include early enteral feedings and rapid 

enteral feeding advances (Hay & Rozance, 2018). Insulin administration was associated 

with adverse outcomes for very preterm infants and should be avoided unless absolutely 

necessary (Hay & Rozance, 2018). The glycemic management of preterm infants is an 

important consideration as hypo- and hyperglycemia can have detrimental effects on the 

developing infant. Quality improvement projects to standardize the initiation of dextrose 

and amino acid infusions can be beneficial to maintaining normal blood glucose levels. 
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Early Antibiotic Administration 

 The risk of infection is a major consideration for preterm infants. Not only are 

preterm infants more vulnerable to infection and sepsis, infection is a significant cause of 

preterm labor and delivery. Sepsis and meningitis are leading causes of morbidity and 

mortality in preterm infants (Staebler, 2019). Up to 70% of all early onset sepsis cases 

were caused by GBS, Escherichia coli, and Listeria monocytogenes and the overall 

incidence of early onset sepsis in the United States was 0.98 per 1000 live births in 

preterm infants in 2011 (Camacho-Gonzalez, Spearman, & Stoll, 2013). As infection is a 

significant concern for preterm admissions, a sepsis screening should be completed and 

empiric antibiotics started as soon as possible for eligible infants. There was evidence 

that antibiotics should not be delayed if the blood cultures are delayed (Al-Salam et al. 

2016; Reuter et al., 2014). First choice of antibiotics for empiric coverage includes 

ampicillin and gentamicin. Third-generation cephalosporins as empiric coverage should 

be avoided due to the possibility of resistance development (Camacho-Gonzalez et al., 

2013; Staebler, 2019). Prolonged exposure to antibiotics in the absence of confirmed 

infection was associated with increased morbidity and mortality; therefore, unless the 

blood culture is positive or there is evidence of site-specific infection, broad-spectrum 

antibiotics should be discontinued after 36 to 48 hours (Bizzarro, 2018; Puopolo et al., 

2017).  

 Not all preterm infants are at the same risk of infection. Though it may depend on 

clinician discretion, the level of risk for early-onset sepsis should be considered prior to 

initiation of empiric antibiotics. Infants delivered via cesarean section for non-infectious 

indications, such as pregnancy-induced hypertension or placental insufficiency with 
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rupture of membranes at delivery, could be considered low risk. Indications for preterm 

delivery such as cervical incompetence, premature prolonged rupture of membranes 

(PPROM), or acute-onset of non-reassuring fetal status signal a higher risk of infection 

(Puopolo et al., 2017; Puopolo et al., 2018). Very preterm or very low birthweight infants 

are also at increased risk of invasive fungal infections, such as disseminated candidiasis. 

The increased risk of fungal infection is due to immature immunological mechanisms and 

increased susceptibility, such as via skin tears or abrasions due to thin, fragile skin 

(Camacho-Gonzalez et al., 2013; Kirpal, Gathwala, Chaudhary, & Sharma, 2016). 

Invasive candidiasis was associated with increased incidence of BPD, ROP, and PVL 

(Ericson & Benjamin, 2014). Prophylactic fluconazole has been shown to decrease both 

the incidence of invasive fungal infection and the rate of fungal associated mortality, 

even in infants with multiple risk factors for fungal infection (Cleminson, Austin, & 

McGuire, 2015; Ericson & Benjamin, 2014; Kirpal et al., 2016). Appropriate antibiotics 

and antifungals should be started as quickly as possible for infants that qualify based on 

risk stratification and clinical discretion. 

 The literature that supported this quality improvement project was reviewed and 

utilized to facilitate the development of the “Golden Hour” protocol. This protocol 

provided guidance for early respiratory management, temperature regulation, glycemic 

control, and antibiotic therapy for very preterm infants. 

Conceptual Model 

 This quality improvement project followed the evidence based-practice change 

model proposed by Rosswurm and Larrabee (1999). This model supported the practice 

change based on a combination of best evidence, data, and clinical expertise (Appendix 
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A). In this model, the first step was to assess the need for a change in practice by 

involving stakeholders, collecting data, and identifying a clearly defined problem. Next, 

the desired outcomes were linked with potential interventions and activities that created 

change. The third step of this model was to synthesize the best available evidence and to 

critique, assess, and weigh the evidence to ensure the practice change was supported by 

research. The next phase was to design the practice change, in the form of a protocol. An 

important component of the practice change to consider was its simplicity, as very 

complex protocols are less likely to be accepted or implemented. Implementation of the 

practice change in the form of a pilot program or an initial protocol could identify 

complications or barriers to the change or factors that facilitated the change to be 

successful during implementation. Finally, since the change was seen as beneficial, the 

practice change will be maintained through regular education, incentives, and monitoring 

of outcomes (Rosswurm & Larrabee, 1999).  

Methods 

Implementation Plan 

 After identification of the specific problem and goal outcomes in this quality 

improvement project, a “Golden Hour” protocol was developed with input from key 

stakeholders in the NICU, including the medical director, NICU unit council, and liaisons 

from nursing, pharmacy, respiratory therapy, medical imaging, case management, and 

other medical staff. This protocol encompassed nursing and medical activities to 

standardize the admission and stabilization activities for infants born prior to 33 weeks 

gestation (Appendix B). After approval of the proposed protocol, staff education was 

completed via distribution of the protocol and simulation activities to practice in the roles 
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laid out in the protocol. A chart with predetermined roles and assignments for delivery 

room activities and interventions was used (Appendix E). This chart was posted in the 

stabilization rooms and was also reviewed thoroughly during the simulation exercise. The 

training and simulations included medical, nursing, respiratory therapy, and pharmacy 

staff. Of the NICU staff, 28 out of 37 staff nurses and 12 of 18 respiratory therapists 

attended the simulation activity.  

 Once staff training was completed, the initial implementation of the program 

began and the protocol was applied to deliveries of infants less than 33 weeks of 

gestation starting in September 2020. Important changes in practice included includes 

standardization of staff roles and physical positions in the delivery room, administration 

of early nCPAP at delivery, surfactant administration via the INSURE method if 

applicable, temperature management utilizing chemical warming mattresses, patient 

controlled goal temperature settings, and polyurethane wrappings, and standardized 

processes for administration of glucose containing fluids and antibiotics. Pre-huddle 

meetings and post-huddle debriefings were utilized prior to and just after admissions of 

neonates less than 33 weeks gestation. A script for these pre- and post-admission 

debriefings, entitled “Pre-Huddle Guide” and “Post-Huddle Guide”, was utilized 

(Appendix C, Appendix D). The pre-huddle meeting served to assign roles and prepare 

for emergency resuscitation. The purpose of the post-huddle meeting was to debrief and 

identify successes and areas for improvement. A data collection audit form was 

completed by the admission nurse and turned into the QI project leader to assess for 

protocol success (see Appendix F).  
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Setting and Targeted Participants 

 This “Golden Hour” quality improvement project was implemented in a level III 

NICU within a community hospital. The participants were all infants delivered in this 

hospital prior to 33 weeks of gestation. Infants not included were those with severe 

congenital anomalies or those for whom the parents have elected for “comfort care” only, 

such as in the case of peri- or pre-viable neonates. Additionally, those infants that 

required extensive resuscitation such as chest compressions and epinephrine 

administration were excluded, as outcomes in these infants can vary and stabilization 

times are typically prolonged. 

Instruments, Tools, Measures 

 To collect delivery room information including times and clinical information, an 

audit form called the “Data Collection Form” was completed by the admission nurse for 

each qualifying delivery (Appendix F). This form was turned into the quality 

improvement project leader and stored in a secure location. 

Data Collection Procedure 

 Prior to implementation of the “Golden Hour” protocol, data were collected from 

Mednax BabySteps software and the hospital’s electronic medical record. The pre-

implementation period utilized was September 2019 through January 2020. Demographic 

data such as gestational age, sex, and birthweight were tallied. The data collection also 

included the incidence of BPD, IVH, and ROP in these infants. Additionally, data were 

collected regarding Apgar scores, early respiratory management, admission temperatures, 

incidence of hypoglycemia, time to placement of intravenous or umbilical lines, time to 
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initiation of dextrose containing intravenous (IV fluids), time to administration of 

antibiotics, time to closure of the isolette, and number of ventilator days. 

 During the initial phase of project implementation, data were collected on the 

Data Collection Form (Appendix F). The admission nurse completed this form after 

conclusion of admission activities. The data on the audit form included demographics as 

listed above, time of delivery, type of initial respiratory support, 30-minute and 60-

minute axillary temperatures, time of initiation of dextrose IV fluids, times of antibiotic 

administration, and time of isolette closure. The data were consolidated into the table 

provided in Appendix G. 

Ethical Approval 

 The Institutional Review Boards (IRB) at both Creighton University and Portneuf 

Medical Center, where the protocol was implemented, deemed this project exempt from 

IRB approval. 

Statistical Analysis 

 To analyze the results of the data collection, and to assess for success of the 

quality improvement project, statistical analyses were completed. Means were calculated 

for demographic data, admission temperature, time to venous access and dextrose 

containing fluid initiation, time to antibiotic administration, and time to isolette closure 

for each delivery. Additionally, number of ventilator days, number of infants who were 

intubated and given surfactant, and incidence of hypoglycemia were compared from 

before and after implementation. Finally, the incidence of BPD, IVH, and ROP were 

assessed over time. These values were compared using descriptive statistics and t-tests as 

applicable. 
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Results 

Demographics 

 During the pre-implementation period, from September 2019 to January 2020, 

there were 13 neonates delivered before 33 weeks gestation. Three infants were excluded 

from the data, one due to severe congenital anomalies, one due to resuscitation with chest 

compressions, and one due to home delivery transferred to the hospital via ambulance. 

The remaining ten neonates ranged in gestational age from 30 4/7 weeks to 32 5/7 weeks. 

Birthweight ranged from 1290 grams to 1930 grams. The demographics are summarized 

in Table 1.  

 The post-implementation group consisted of very preterm neonates delivered 

between September 2020 and January 2021. There were a total of nine infants born prior 

to 33 weeks gestation during this time; however, one infant was excluded due to 

resuscitation requiring chest compressions at delivery. The eight infants in this group 

ranged in gestational age from 23 6/7 weeks to 32 6/7 weeks and had birth weights 

ranging from 590 grams to 1878 grams (Table 1). The post-implementation group had a 

younger gestational age, lower birthweight, and increased acuity at delivery as evidenced 

by decreased mean Apgar scores. 

Table 1. Demographic Data 
 Pre-Implementation 

(n=10) 
Post-Implementation (n=8) 

Mean Gestational 
Age 

32 0/7 weeks 29 2/7 weeks 

Mean Birth weight 1527 grams 1211 grams 
Gender   

Male n=3 (30%) n=6 (75%) 
Female n=7 (70%) n=2 (25%) 

Multiple Gestation   
Multiple n=7 (70%) n=2 (25%) 

Singleton n=3 (30%) n=6 (75%) 
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Apgar Scores   
1-minute 7 4 
5-minute 8 7 

Shift of Delivery   
Day shift n=9 (90%) n=4 (50%) 

Night shift n=1 (10%) n=4 (50%) 
 

“Golden Hour” Findings 

 The targeted “Golden Hour” strategies in this quality improvement project 

included delivery room respiratory management, thermoregulation, early glycemic 

management, and antibiotic administration. 

Initial Respiratory Management 

 In the pre-implementation group, nine (90%) of the infants received immediate 

CPAP support at delivery, while one was not placed on respiratory support until after 

initial stabilization. In this group, two (20%) were intubated in the delivery room with an 

average time of 17 minutes to intubation. These infants were both treated with exogenous 

surfactant replacement, with an average time of 27.5 minutes from the time of intubation 

to the time of surfactant administration. In this group, there was an average of 4.5 

ventilator days after delivery.  

 In the post-implementation group, five (63%) of the infants were immediately 

started on CPAP support. The remaining three (37%) infants were intubated immediately 

after delivery. A total of five infants in the post-implementation group were intubated in 

the delivery room with a mean time of five minutes to endotracheal intubation. All five 

infants received exogenous surfactant, with an average time of 11.2 minutes from 

intubation to surfactant administration in this group. There was a clinically significant 

decrease noted in mean time to intubation of 12 minutes and mean time from intubation 
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to surfactant administration of 16.3 minutes. A mean of 7.4 ventilator days after delivery 

was noted in the post-implementation group.  

 One infant in the pre-implementation group was extubated immediately following 

surfactant administration with the INSURE methodology. In the post-implementation 

group, one infant was treated with INSURE. These results are shown in table 2 and graph 

1.  

Table 2. Delivery Room Respiratory Management 
 Pre-Implementation Post-Implementation 
Immediate CPAP at 
delivery 

n=9 (90%) n=5 (63%) 

Intubation in Delivery 
Room 

n=2 (20%) n=5 (63%) 

Mean Minutes to 
Intubation 

17 5 

Mean Minutes from 
Intubation to Surfactant 

27.5 11.2 

INSURE Treatment n=1 (50%) n=1 (20%) 
Mean Ventilator Days 
after Delivery 

4.5 days 7.4 days 

 
Graph 1. Delivery Room Intubation and Surfactant Administration 

 

Delivery Room Thermoregulation 
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remaining seven deliveries, it is unknown if either was used due to unclear 

documentation in the medical record. The pre-implementation group had no incidence of 

hypothermia, defined as temperature below 36.5°C, and two cases of hyperthermia, or 

temperature above 37.5°C, noted in the first 60 minutes. In the post-implementation 

group, thermoregulation strategies were used in six (75%) of the deliveries. There were 

two cases of hypothermia and one neonate with hyperthermia in the delivery room. 

Overall, the axillary temperatures remained stable between 36.5-37.5°C in both groups; 

the pre-implementation groups had mean axillary temperatures of 36.9°C and 37.2°C at 

30 and 60 minutes, respectively, while the post-implementation group had mean 30 and 

60 minute axillary temperatures of 37°C and 36.8°C during admission. 

Early Glycemic Management 

 The pre-implementation group had one (10%) neonate with hypoglycemia 

requiring treatment in the delivery room. In this group, intravenous (IV) access was 

established by 31.3 minutes, on average, after delivery. All of the infants in the pre-

implementation group did have umbilical venous catheters (UVC) placed after delivery, 

this occurred by a mean of 119.2 minutes after delivery; peripheral IV access was 

established prior to UVC placement in five (50%) of the patients. Dextrose containing 

fluids, via either a peripheral or central route, were initiated by a mean of 80.7 minutes. 

After UVC placement for these infants, a mean of 166.9 minutes passed before central IV 

fluids were initiated.  

In the post-implementation group, a total of four (50%) neonates experienced 

hypoglycemia. On average, IV access was established by 36 minutes and dextrose-

containing fluids were initiated by 59 minutes after delivery; this was an improvement of 
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21.7 minutes from the pre-implementation group.. Additionally, UVC access was 

obtained by a mean of 88.6 minutes and UVC fluids were started by a mean of 32.1 

minutes after the UVC was placed. The time to UVC placement improved by 30.6 

minutes and, on average, UVC fluids were initiated 134.8 minutes faster, which was a 

significant improvement (p=0.005). Peripheral IVs were placed in two patients (25%) of 

the post-implementation group. Table 3 and graph 2 summarize these findings. 

Table 3. Early Glycemic Management and IV Access 
 Pre-Implementation Post-Implementation 
Mean Minutes to IV Access 31.3 36 
Peripheral IV Placed n=5 (50%) n=2 (25%) 
Mean Minutes to UVC Access 119.2 88.6 
Mean Minutes to Dextrose 
Fluids 

80.7 59 

Mean Minutes from UVC 
Placement to UVC Fluids 

166.9 32.1 

Incidence of Hypoglycemia n=1 (10%) n=4 (50%) 
 
Graph 2. IV Access and Initiation of Dextrose Fluids

 
Early Antibiotic Administration 

 The pre-implementation group had antibiotics ordered for six (60%) of the 

infants; ampicillin and gentamicin were the antibiotics prescribed in each admission. On 

average, ampicillin was administered 183.3 minutes after delivery while gentamicin was 

administered 217.2 minutes after delivery. In the post-implementation group, antibiotics 
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were prescribed in seven (88%) of the admissions. The ampicillin was given in a mean 

time of 63 minutes, demonstrating a significant improvement of 120.3 minutes (p=0.02). 

The mean time to administration of gentamicin decreased to 100.4 minutes, which was 

also a significant improvement of 116.8 minutes (p=0.005) (Graph 3). 

Graph 3. Antibiotic Administration in the Delivery Room 

 
Other “Golden Hour” Goals 

 Other “Golden Hour” activities included in this protocol included time to isolette 

closure, the use of pre- and post-huddles, and pharmacist presence at deliveries. In the 

pre-implementation group, the isolette was closed by a mean of 135.7 minutes. The post-

implementation group showed improvement to a mean of 95.8 minutes; this was a 

decrease of 39.9 minutes between the pre- and post-implementation groups (Graph 4). 

The post-implementation group performed a pre- and post-huddle in five (63%) of the 

admissions; no pre- or post-huddles were done in the pre-implementation group. A 

pharmacist was present at one (10%) of the pre-implementation admissions, while half 

(50%) of the post-implementation had a dedicated pharmacist present at the delivery 

(Table 4). 
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Graph 4. Mean Time to Isolette Closure 

 
Table 4. Other “Golden Hour” Goals 
 Pre-Implementation Post-Implementation 
Pre-/Post-Huddle 
Completed 

n=0 (0%) n=5 (63%) 

Pharmacist at Delivery n=1 (10%) n=4 (50%) 
 
Long-Term Outcomes 

 In the pre-implementation group, there were no cases noted of IVH, BPD, or 

ROP.  In the post-implementation group, there were three (n=3, 37%) cases of IVH, and 

data collection regarding BPD and ROP is ongoing. Three of the neonates in the post-

implementation group were transferred to a higher level of care for either abdominal or 

neurological surgical evaluation; of the five infants who remained at the delivery 

hospital, there was no BPD or ROP identified.  

Discussion 

 This quality improvement project demonstrates the benefits of use of a 

standardized protocol in delivery room practices for very preterm infants. There were 

clinically significant improvements in the four main “Golden Hour” categories targeted 

in this project. These improvements were noted even in the setting of decreased mean 

gestational age, decreased birthweight, and increased acuity in the post-implementation 

group. The use of this “Golden Hour” protocol improved the short-term outcomes of very 

preterm infants born at this level III NICU. 
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“Golden Hour” Protocol Outcomes 

 The use of this “Golden Hour” protocol showed improvements in terms of 

immediate respiratory stability, thermoregulation, glycemic management, and antibiotic 

administration. These factors, which place very preterm infants at increased risk of 

morbidity and mortality, were targeted in this quality improvement project to improve the 

short- and long-term outcomes of very preterm infants. While the targeted time-driven 

aims were not met in this project, clinically significant improvements were noted in all 

categories.  

Respiratory Outcomes 

 Implementation of the “Golden Hour” protocol improved the immediate 

respiratory stability for these very preterm infants. Every neonate in the post-

implementation group received a form of positive pressure airway support, either via 

immediate CPAP support or immediate intubation and positive pressure ventilation. 

Improvements in the average time to intubation and surfactant administration in the post-

implementation group demonstrated that standardization of practice assisted the providers 

to quickly address and treat the respiratory status of neonates in the delivery room. This 

was supported in the literature, as early exogenous surfactant administration in infants 

with significant respiratory distress associated with surfactant deficiency has been linked 

with decreases in mechanical ventilation days, BPD, PIE, IVH, pneumothorax, and 

mortality (Abdel-Hady & Nasef, 2012; Pfister & Soll, 2012; Rojas-Reyes et al., 2012). 

The post-implementation group did have an overall increased number in ventilator days; 

however, this group was born at a younger gestational age and lower mean birthweight. 
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These factors are linked with increased need for more invasive respiratory support after 

delivery (Pfister & Soll, 2012).  

Thermoregulation Outcomes 

 Axillary temperatures at 30 and 60 minutes after delivery in both the pre- and 

post-implementation groups remained relatively stable between 36.5-37.5°C after 

admission. While the pre-implementation group did not have any cases of hypothermia, 

there were two cases of hyperthermia, which can contribute to increased morbidity and 

mortality. The post-implementation group had a slightly increased incidence of 

hypothermia, both cases were in extremely low birthweight (ELBW) infants. One infant 

with hypothermic temperatures did experience a significant laceration requiring sutures 

and exposure of the skin for the repair. However, there was no increased incidence in 

hyperthermia, which has been noted as a consequence of increased attention to 

thermoregulation strategies in the delivery room (Roychoudhury & Yusuf, 2017). 

Standardized use of thermoregulation strategies, specifically use of a chemical warming 

mattress, occlusive plastic such as the NeoHelpTM wrap, limited opening of the wrap 

during the admission process, and weighing the neonate without removal of the wrap 

proved beneficial in maintaining the thermal stability of the neonates in the post-

implementation group. Maintenance of thermal stability was linked with decreased 

morbidity and mortality for preterm neonates (Bissinger & Annibale, 2010). 

Additionally, increased attention to thermal stability by staff in the delivery room, an 

aspect emphasized by the “Golden Hour” protocol, was linked with improved axillary 

temperatures, which was also seen in this project (Bissinger & Annibale, 2010). The 

recommended thermoregulation strategies were used in 75% of post-implementation 



IMPLEMENTATION OF A GOLDEN HOUR PROTOCOL 37 

deliveries, demonstrating that further clarification of the protocol may be required to 

improve compliance and identify which infants will benefit from these measures.  

Glycemic Outcomes 

 Hypoglycemia in the immediate neonatal period is a common issue for preterm 

infants. In the post-implementation group, there was an increased incidence of 

hypoglycemia identified on initial laboratory tests, but there was a clinically significant 

improvement in the average time to initiation of dextrose containing fluids, from 

approximately 81 minutes to 59 minutes after delivery. This improvement was likely 

linked to prevention of further or prolonged hypoglycemia for these infants. A “Golden 

Hour” measure that impacted success in this measure was limiting the attempts to place a 

peripheral IV and instead opting for the more immediate placement of an umbilical 

catheter, such as UVC and/or an umbilical arterial catheter (UAC). In the post-

implementation group, the UVC was placed more rapidly, allowing for more prompt 

administration of dextrose-containing fluids into the central circulation. This finding was 

also reported in the literature, as projects that targeted IV dextrose administration noted 

improved times to UVC placement and initiation of IV fluids (Ashmeade et al., 2016; 

Harriman et al., 2018; Reuter et al., 2014). In this project, there was a significant 

improvement in the time after a UVC was placed to the time central fluids were started 

(p=0.005). This was likely related to an increased attention by bedside nursing staff to the 

importance of completing admission activities in a prompt manner and was a success of 

this “Golden Hour” protocol. 
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Antibiotic Administration Outcomes 

 Significant improvements were noted in the post-implementation group in terms 

of antibiotic administration. On average, both ampicillin and gentamicin were 

administered approximately two hours faster when compared to the pre-implementation 

group. This may be owed to increased attention and emphasis on prompt antibiotic 

administration by nursing staff. The presence of a pharmacist at the delivery also aided in 

this measure, as the pharmacist was able to prepare doses of both ampicillin and 

gentamicin at the bedside once the birthweight was obtained.  

Other “Golden Hour” Outcomes 

 Other outcomes identified in this project included improvements to time of 

isolette closure after delivery, increased use of pre- and post-huddles, and increased 

pharmacist presence at preterm deliveries. The improvements in isolette closure times 

reflected an increased level of teamwork in the admission and stabilization process, 

increased organization of the nursing staff, and decreased extraneous activities such as 

repeated attempts to obtain peripheral IV access by the nursing staff and providers. The 

pre- and post-huddles were useful in clarifying roles and ensuring the presence of 

necessary equipment. The huddles were also used to identify areas of success and areas 

for improvement following admission, which was supported in the literature (Sawyer et 

al., 2018). The presence of a pharmacist at “Golden Hour” deliveries ensured timely 

administration of important medications such as surfactant, resuscitation medications, 

boluses, and antibiotics. 
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Long-Term Outcomes 

 There was an increased incidence of IVH noted in the post-implementation group. 

The cases of IVH occurred in ELBW neonates with precipitous deliveries and the IVH 

may be attributed to perinatal factors rather than admission practices. However, the two 

infants who experienced hypothermia also did go on to develop IVH, which was a known 

sequelae of hypothermia (Bissinger & Annibale, 2010; Lyu et al., 2015; Wyckoff, 2014). 

In the pre-implementation group, there were no cases of IVH, ROP, or BPD noted. Data 

collection regarding ROP and BPD in the post-implementation group is ongoing, but may 

be difficult to determine as three of the eight neonates in the post-implementation group 

were transferred to a higher level of care for surgical evaluation. 

Limitations 

 This quality improvement project was impacted by several limitations. As the 

implementation facility was a small NICU in community hospital, the volume of 

qualifying “Golden Hour” deliveries was low. Small sample sizes in both the pre- and 

post-implementation groups affected the quality of data collected. Additionally the pre- 

and post-implementation groups varied greatly by gestational age, birthweight, and acuity 

at delivery, making comparison difficult. Another limitation of this quality improvement 

project was limited ancillary personnel, especially on the night shift admissions. Limited 

availability of radiology technicians and pharmacists at the deliveries led to delays and 

negatively impacted success of the protocol. This factor was related to the nature of 

community hospitals with limited resources and also competing demands, such as trauma 

or code blue activations on other units in the hospital. Additionally, despite the 

development of a standardized protocol, there still were neonatologist and nursing 
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specific variations in the admission practices. Elimination of all variation in the practice 

of medicine is not a realistic goal, however efforts to standardize and minimize variation 

must still be made. Variations were seen in terms of radiographic confirmation of 

endotracheal tube position, thermoregulation strategies, and peripheral IV placement in 

the delivery room. These deviations from the protocol impacted success of the protocol. 

Even though efforts to standardize medical delivery systems have been shown to improve 

outcomes, provision of medicine must be individualized to each situation and patient’s 

unique needs. Finally, difficulties with the electronic medical record (EMR) were a 

limitation in the success of this quality improvement project and with data collection. The 

current EMR in use at this facility prevented pre-admission of planned deliveries and, as 

such, the medical staff was unable to enter orders prior to admission of the patient. In 

situations where time is critical, such as preterm admission, this led to delays. 

Additionally, variations in documentation in the EMR, specifically for the pre-

implementation group, made data collection difficult. In some cases, the timing of certain 

activities such as UVC placement or isolette closure were not clearly documented and the 

project leader had to make assumptions regarding timing during chart audits and pre-

implementation data collection. In the post-implementation group, times were clearly 

documented on the data collection form (Appendix F). This improved the quality of the 

data collected.  

Implications for Nursing Practice 

 This quality improvement project clearly demonstrated the benefit of a 

standardized “Golden Hour” protocol in the admission and stabilization of very preterm 

infants. The use of a “Golden Hour” protocol improved the short-term outcomes for these 
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preterm infants. Standardization in medicine has been shown to improve outcomes and 

decrease errors; this delivery room protocol revealed similar findings. Additionally, the 

development and implementation of this protocol improved delivery room practices, 

including increased awareness of prompt initiation of antibiotics and attention to thermal 

stability, which can be overlooked as preference is often given to respiratory and 

cardiovascular stability. The use of simulation activities prior to implementation prepared 

the bedside staff and improved teamwork during preterm admissions. Overall, this project 

established that multifaceted, bundled, evidence-based practice changes were attainable 

with adequate staff preparation and training. 

Recommendations for Future Study 

 The quality improvement cycle is a continual process that identifies needs and 

develops strategies to promote improvement of health care delivery or outcomes. For this 

project, further refinement of the protocol to address areas of variation may be warranted. 

This may include 1) identifying and limiting medical provider specific variations during 

very preterm admissions and 2) promoting increased consistency with thermoregulation 

strategies. Another area of potential future study is bedside nursing staff satisfaction with 

delivery room practices and the “Golden Hour” protocol for preterm admissions. Nursing 

satisfaction has been linked to improved patient satisfaction and improved patient 

outcomes in the NICU; as such, measuring nursing satisfaction with quality improvement 

type changes may provide invaluable information (Lake et al., 2017). 

Conclusion 

 One in ten infants born in the United States are born preterm, or before 37 weeks 

of gestation. Preterm infants face a host of challenges after delivery; these problems are 
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exacerbated in very preterm infants. Physiologic immaturity leads to increased risk in 

terms of respiratory stability, thermoregulatory ability, glycemic control, and 

immunologic stability. As these challenges are present as soon as the infant is born, there 

is a need to address these systems in the delivery room. There is a wealth of research to 

support evidence-based practice in terms of initial respiratory management with CPAP 

support and selective surfactant replacement, a combination of thermoregulation 

strategies, early initiation of dextrose-containing intravenous fluids, and prompt 

administration of antibiotics. Standardization, through the implementation of a “Golden 

Hour” protocol in the delivery room, improved our outcomes for these very preterm 

infants. Clinically significant improvements in delivery room practices were seen after 

implementation of this “Golden Hour” protocol; these improvements led to better short-

term outcomes for these infants. The sustainability of this project will be enhanced by 

formalization of the protocol into a unit policy. This will prevent migration away from 

the protocol after the project was completed. Additionally, ongoing data collection will 

be conducted quarterly to monitor for protocol adherence, success, and areas for 

improvement. Staff celebrations will be held for successful “Golden Hour” admissions. 

Finally, long-term outcomes monitoring, including incidence of IVH, BPD, and ROP, 

will aid in demonstrating the success and utility of the protocol. As bedside nursing and 

medical staff see a continuation of improved outcomes, they will be more likely to 

continue to use the protocol. The “Golden Hour” protocol improved delivery room 

processes and neonatal outcomes at this level III NICU in a community hospital. 
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Appendix A

ASSESS 
NEED 

LINK  SYNTHESIZE DESIGN 
CHANGE 

IMPLEMENT 
& EVALUATE 

INTEGRATE 
& MAINTAIN 

• Collaborate with 
NICU stakeholders 
regarding unit needs 
for quality 
improvement 
 

• Collect background 
data 

 
• Compare data to 

NICUs of similar size 
and acuity 
 

• Identification of 
problem of prolonged 
admission times for 
preterm infants 

• Identification of 
need for “Golden 
Hour” protocol for 
preterm 
admissions 

 
• Select outcomes to 

be monitored: 
temperature, 
respiratory 
support, IV fluids, 
and antibiotics 

 
• Long term 

outcomes: BPD, 
IVH, ROP 

 

• Search of CINAHL, 
PubMed, and other 
databases for research 
related to Golden 
Hour protocols 

 
• Analyze, assess, and 

weigh evidence 
 
• Synthesize best 

evidence in “Review 
of Available 
Knowledge” 

 
• Determine benefits 

and risks of 
interventions, assess 
feasibility 

• Create “Golden Hour” 
protocol for this NICU 
 

• Identify additional staff 
and resources required 

 
• Staff education and 

simulation activities 
prior to implementation 

 
• Define outcome goals 

for temperature, 
respiratory management, 
IV fluids, antibiotics, 
BPD, IVH, ROP 

• Implementation of 
protocol for 3 month 
pilot study 

 
• Evaluate Golden 

Hour protocol 
processes and 
outcomes for 
improvement 

 
• Collaborate with 

stakeholders to decide 
to adopt or reject 
practice change 

• Communicate protocol 
adoption to staff 

 
• Provide continued 

education about 
protocol and results of 
pilot study 

 
• Integrate protocol into 

NICU standard of care 
 
• Continue to monitor for 

improved outcomes in 
preterm infants 

A Model for Evidence-Based Practice 

Rosswurm & Larrabee, (1999), Image: Journal of Nursing Scholarship, 31, 4, p. 318 
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Appendix B 

NICU “Golden Hour” Protocol for Deliveries of Infants Less than 33 Weeks Gestation 
 
Purpose: To provide standardized guidelines for the care of very preterm infants during 
resuscitation, stabilization, and transition. To minimize the risk of hypothermia, 
hypoglycemia, early-onset sepsis, and respiratory complications in order to prevent long-
term complications of prematurity including intraventricular hemorrhage, 
bronchopulmonary dysplasia, retinopathy of prematurity, and death. 
 
Definitions: Very preterm infants are those born prior to 33 weeks of gestation (32 6/7 
and below) 
 
Policy Guidelines: 

1. Initial management and actions 
a. Follow role chart for all deliveries of 32 6/7 and below 
b. Scripted pre-huddle and post-huddle 
c. Deviation from the Golden Hour protocol by MD direction, in cases of 

severe congenital anomalies, or palliative care 
d. Consider presence of PharmD during stabilization if available for 

medication management 
e. Consider calling radiology technician to be on standby. Consider calling 

case management, nursing shift supervisor, or Women’s & Children’s 
director to provide family support during admission. 

2. Thermoregulation 
Preterm infants are susceptible to hypothermia due to decreased brown fat stores, 
immature skin, and limited muscle tone. Goal axillary temperatures during 
admission should be 36.5-37.5C. Care should be taken to avoid hyperthermia as 
well. 

a. Preheat stabilization room to 23-25C (73.4-77F) 
b. Turn on warmer to 100% on manual mode/open OmniBed and turn heat 

100% on manual mode 
c. Prepare chemical mattress if less than 1.25kg anticipated 
d. Prepare appropriate NeoHelp wrap for less than 1.25kg with blanket 

between NeoHelp wrap and chemical mattress 
e. At delivery, place infant in NeoHelp wrap without drying. Place hat over 

hood of NeoHelp wrap. Remove NeoHelp hood tightening piece to avoid 
skin breakdown. 

i. Gently pat dry face and torso enough for leads and tape to stick as 
needed 

f. Place EKG leads, temperature probe, and pulse oximeter prior to closing 
NeoWrap wrap.  

i. Place leads strategically to minimize need for opening wrap after 
closure, consider umbilical line placement when placing leads. 

ii. Place temperature probe in axilla with “heart” probe cover. 
g. Turn warmer to servo (patient controlled) mode, with goal skin temp 36.5 
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h. Weigh infant in NeoHelp wrap. 
i. Small NeoHelp 30 grams (for infants <1kg) 

ii. Medium NeoHelp 37 grams (for infants 1-2.5kg) 
i. Avoid unwrapping NeoHelp wrap during stabilization. 

i. Place wrap strategically for umbilical line placement. 
ii. Consider placing chemical mattress next to infant during umbilical 

line placement, keep blanket between mattress and infant. 
j. Consider use of clear sterile drape for umbilical line placement or other 

sterile procedures. 
k. Place on heated and humidified respiratory gases as soon as possible 
l. Check axillary temperature at 30 minutes and 1 hour of life. Provide 30-

minute axillary temperature to neonatologist for entry into BabySteps 
admission note. 

m. Follow environmental humidification guidelines for infants <30 weeks 
gestation once isolette closed. 

n. Leave infant in NeoHelp wrap until stabilized in humidification for 1 hour. 
3. Respiratory management 

Evidence-based initial respiratory management can mitigate complications such 
as BPD and air leaks. Preterm infants have immature lung development and 
surfactant deficiency and are prone to pulmonary injury. Establishment of 
functional residual capacity (FRC) via distending pressures such as CPAP 
promotes optimal lung development. Avoidance of prolonged mechanical 
ventilation and exposure to high FiO2 can prevent or lessen the severity of BPD 
and ROP. 

1. Follow NRP guidelines, including gentle suction and gentle stimulation 
i. Immediate PPV if infant has no respiratory effort or gasping 

respirations 
ii. Use MRSOPA as needed to troubleshoot PPV 

iii. If chest compressions are required, increase FiO2 to 1.0 
b. Consider non-invasive respiratory interventions for very preterm infants 

i. After bulb suction and initial NRP steps, apply CPAP at 5cm via 
NeoPuff, FiO2 0.3, 

ii. Increase FiO2 by 0.1 increments per minute to target saturations 
per NRP 

c. Intubation and exogenous surfactant replacement based on guidelines 
below and MD discretion 

i. Less than 28 weeks, less than 1kg, no or incomplete course of 
antenatal steroids, maternal chorioamnionitis 

ii. Severe RDS on x-ray, or severe clinical respiratory distress 
iii. FiO2 needs >0.4, PaCO2 >65 on initial blood gas 
iv. Respiratory failure or apnea 

d. Loading dose of caffeine citrate 20mg/kg as soon as possible for 
applicable infants <30-32 weeks 

e. Consider INSURE (intubation, surfactant, extubation) in first hour of life 
or extubation to non-invasive methods (NIPPV or CPAP) as soon as 
possible 
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f. Consider use of a chin strap to ensure CPAP success 
g. After stabilization, titrate FiO2 to target SaO2 88-95% unless otherwise 

ordered by MD 
4. IV Fluids 

As the blood glucose reaches a nadir at 30-90 minutes after delivery, begin 
dextrose infusion in first 30 minutes of life. Hypoglycemia in the initial neonatal 
period is associated with increased morbidity and mortality. The AAP 
recommends a low threshold of 40mg/dL for glycemic management. 

a. Place PIV and start D10 infusion at 80mL/kg/day, per MD order 
b. Place UAC/UVC when applicable 

i. Do not remove infant from NeoHelp wrap to restrain for umbilical 
lines 

ii. Draw admission labs from umbilical lines (CBC, blood culture, 
blood gas) 

c. Once umbilical lines in place, begin infusion of dextrose/AA solution via 
central line as quickly as possible 

i. Amino acids can help to prevent hyperglycemia in preterm infants 
ii. For infants <750gm, use D7.5%W, >750gm use D10%W 

iii. If <1kg, add 10% calcium gluconate: 500mg per 100mL 
iv. For UAC/UVC fluids, add heparin 0.5units / mL 

d. Monitor blood glucose on initial iStat and as ordered during stabilization 
e. Consider D10 bolus for blood glucose <40mg/dL 
f. See nutrition guidelines for starter TPN dextrose concentration 

5. Sepsis Prevention 
Preterm infants are susceptible to infection due to immunologic immaturity, 
invasive procedures, thin, easily damaged skin, and factors related to preterm 
birth. Antibiotics, if applicable, should be started within one hour of life for very 
preterm infants. 

a. Consider empiric antibiotic coverage for all very preterm infants with 
ampicillin and gentamicin 

b. May consider not administering antibiotics if delivery occurs for non-
infectious causes such as maternal hypertension or other maternal or fetal 
complications 

c. Antibiotics may be indicated in cases of: 
i. Premature rupture of membranes with or without labor 

ii. Prolonged premature rupture of membranes (PPROM) 
iii. Preterm labor (PTL) 
iv. Evidence of intrauterine infection 
v. Fetal distress 

vi. Prolonged resuscitation, low Apgar scores 
vii. Limited or no prenatal care 

d. Due to immunologic immaturity, antibiotics should be administered within 
60 minutes of delivery 

i. Ampicillin via IV push over 3-5 minutes 
ii. Gentamicin via IV pump over 30 minutes 

e. Fluconazole prophylaxis for infants less than 1kg with central lines 
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6. Family support 
As family is an integral component of the infant’s support system, efforts to keep 
the family updated and to allow family to see the infant as soon as possible should 
be utilized. 

a. Contact case management/social work or nursing house supervisor to 
provide family support if nursing staff is unavailable to provide updates 
and support. 

b. Father of baby, or support person with second identification band, should 
be encouraged to be at the bedside as long as there are not sterile 
procedures or other contraindications to visitation. 
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Appendix C 

PRE-HUDDLE Guide 
 

• Introduction & Roles 
o Each person introduces themselves and briefly explains their role (eg. “…I 

am the respiratory therapist and I am in charge of the airway and 
ventilation after the baby is born.”) – based on “Golden Hour” role chart 

• Indication for delivery and brief plan for resuscitation 
o Respiratory plan: CPAP, intubation, surfactant, etc. 

 Who will intubate, what equipment needs to be set up, surfactant 
drawn up or ready 

o Umbilical lines planned, size of catheters, and number of lumens 
o Any other personnel or equipment needed 

 
“If any team members see developing problems or concerns, I want them brought to my 

attention as soon as possible.” 
 

“Please call back all orders from the team leader (eg. PIP is now 25).” 
 

• Nursing Checklist 
◊ Ensure room thermostat increased to 23-25C (73.4-77F) 
◊ Radiant warmer on manual at 100%, probe and cover available 
◊ Warm blankets, hat, cord clamp 
◊ Stethoscope x2 
◊ NeoHelp wrap for less than 1.25kg, chemical mattress 
◊ Pulse oximeter and EKG leads available 
◊ Pull surfactant from Accudose if need is anticipated 
◊ PIV/Lab supplies 
◊ Orogastric tube and feeding syringe 
◊ Epic EMR: infant assigned to bed 15/16 

 
• Respiratory Therapist Checklist 

◊ Set up and check Neopuff (20/5, FiO2 0.3, flow 8-10L), appropriate sized 
mask 

◊ Set up and check anesthesia bag 
◊ Prepare intubation equipment, cut ETT tape, CO2 detector, surfactant 

administration supplies 
◊ Suction set to 80-100mmHg 
◊ Ventilator or BCPAP set up 

 
• MD Checklist 

◊ Consents obtained if time 
◊ Initial labs/fluids/medications ordered in Epic, notify team if orders not 

entered prior to delivery 
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Appendix D 

POST-HUDDLE Guide 
Discussion to be led by team leader using script below 

 
Introduction and shared mentality model 
 “We are going to do a quick debrief of that event. It should only take a few  
  minutes. The goal is to improve our performance as a team and the care  
  we provide. Let’s start with a description of the key clinical events.” 

- Review the clinical events and establish a shared mental model of what 
happened. 

- Objective view of events 
 
What went well and what did not? 
 “Okay team, let’s talk about our performance. What went well and what didn’t go  
  so well.” 

- Did the team follow established guidelines and protocols? If not, why? 
- Were there any technical, equipment, or procedural issues? If so, what? 
- Discuss 2 to 3 key behavioral skills relevant to the situation. How was team 

performance in these areas? 
 
What will the team do differently next time? 
 “How can we do better next time?” 

- Discuss changes in team performance that will be implemented in the future, 
based on discussion above. 

- Identify the individual(s) responsible to follow up on issues discussed. 
 
Follow up issues? 
 “What issues, if any, should be deferred for a more in depth discussion at a later  

 time?” 
- Record issues to be followed up later. 
- Systems issues 

 
Conclusion 
 “Thank you for taking time to participate in this debriefing.” 
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Appendix E 

NICU “Golden Hour” Protocol Role Assignments  

Time MD/Resident/NNP RT RN1 (Admit) RN2 Recorder 
 
 

Pre-
Delivery 

-Review maternal history 
-Obtain consents, if time 
-Pre-Order labs/fluids/x-
rays/antibiotics as able 
-Talk to pharmacy regarding 
anticipated fluids and 
medications 
-Assign roles 
-Lead pre-huddle 
PRE-HUDDLE 

-Check Neopuff and suction 
(20/5, suction 80-100mmHg) 
-Ensure intubation/ surfactant 
supplies at bedside, cut ETT tape 
-Set FiO2 at 0.3 
-Set up respiratory equipment as 
needed 
 
 
PRE-HUDDLE 

-Check pass-through room temp (23-
25C) 
-Turn on warmer/open OmniBed – 
100% on manual mode 
-Ensure warm blankets, NeoHelp 
wrap, chemical mattress, temp probe 
-Gather PIV/lab supplies 
-Pulse ox and EKG leads 
 
PRE-HUDDLE 

-Set up UVC/UAC table (3.5Fr 
dbl lumen, 3.5Fr single lumen) – 
have other sizes available as 
needed 
-If <30 weeks, fill humidity 
chamber of OmniBed 
 
 
 
PRE-HUDDLE 

 
-Retrieve crash cart 

or black bag 
 

-Grab ASCOM phone 
 

-Ensure infant 
admitted to correct 
stabilization room 

in Epic (room 
15/16) 

 
-Record times and 

vitals 
 

-Calculate weight 
with NeoHelp wrap 
subtracted and call 
out weight to team 

 
-Enter 

weight/length in 
Epic ASAP 

 
-Give Apgars to L&D 

nurse 
 

-Time-keeper for 
Golden Hour 

Protocol 
 

-Print lab stickers, 
scan labs 

 

 
 
 

0-10 
minutes 

-Direct team members per NRP 
guidelines 
-Assess HR/Respiratory rate 
-Appropriately address 
respiratory status 
-Intubate if indicated 
-Assist with weight 

-Gentle suction of mouth & nose 
per NRP 
-Apply immediate CPAP/PPV as 
needed 
-Provide PPV via Neopuff if 
intubated 
-Assist with weight 
 

-Receive infant at pass-through 
window 
-NRP skills as indicated 
-Place infant in NeoHelp wrap 
without drying, place hat on over 
NeoHelp hood.  
-Place pulse oximeter on right 
hand/wrist 
-Apply EKG leads 
-Apply temp probe in axilla, switch to 
servo mode at 36.5 
-Dry face/cheeks gently for tape, etc. 
-Place OG tube 
-Weigh infant in wrap 

-Start Apgar timer 
-Assess HR/RR/Breath sounds 
-NRP skills as indicated 
-Adjust FiO2 to maintain FiO2 
within target ranges (increase 
10% q1 min as needed) 
-Assist with weight 
-Draw up surfactant, if 
intubated (if PharmD not 
available) 
-If intubated, ensure ETT secure 
-Administer surfactant  

 
10-20 

minutes 

-Assign Apgars on blue card 
-Enter orders 
-Scrub and prep for UVC/UAC 
placement 

-Place on ventilator/ respiratory 
support 
-Monitor SpO2 and adjust FiO2 as 
needed to maintain target sats 

-Assess infant, obtain 
length/OFC/BP/Ax temp 
-Give Vit K/erythromycin 
-Place PIV, start D10 – if time permits 
-Prepare infant for UVC/UAC 
placement 

-Prime D10 
-Assist with PIV 
-Enter orders if requested by 
MD 
-Prepare infant for UVC/UAC 
placement 

 
20-45 

minutes 

-Place UVC/UAC 
-Obtain labs (CBC, blood 
culture, blood gas) from line 

-Monitor SpO2, adjust FiO2 as 
needed 
-Run iStat blood gas, report 
results to MD 

-Call for time out for UVC/UAC 
-Assist MD with UVC/UAC 
-Remove chemical mattress for x-ray 
-Axillary temperature at 30 minutes 

-Prime UVC/UAC fluids sterilely 
-Call for x-ray when infant 
draped 
-Prepare and label labs  
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-Prepare antibiotics if ordered, 
(if PharmD unavailable) 

-Runner to send 
labs/retrieve fluids 

and medications 
from tube system 

 
-PRE/POST 

HUDDLE 
 
(The recorder may 

be a nurse from 
another unit such as 

peds, nursery, OB, 
L&D, etc.) 

 
45-55 

minutes 

-Interpret x-ray 
-Adjust ETT/UVC/UAC as 
needed, secure in place 
 

-Monitor SpO2, adjust FiO2 as 
needed 
-Adjust ventilator support as 
needed 

-Secure UVC/UAC to abdomen 
-Administer antibiotics 
 

-Assist admit RN 
-D10/NS boluses/other 
medications as needed 
(fluconazole, caffeine, etc) 

 
 

55-60 
minutes 

-Update family -Monitor SpO2, adjust FiO2 as 
needed 
-Prepare transport shuttle 

-Connect UVC/UAC fluids 
-Nest infant, close isolette 
-Follow ELBW positioning guidelines 
-Ensure appropriate temperature and 
humidity 

-Assist admit RN 
-Obtain axillary temp at 1 hour 
-Prepare to move infant to NICU 
bed space 

Post-
Admission 

Lead debriefing session 
POST-HUDDLE 

 
POST-HUDDLE 

 
POST-HUDDLE 

 
POST-HUDDLE 
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Appendix F 

Data Collection Form for “Golden Hour” Deliveries (<33 weeks) 
 

PATIENT INFORMATION 
Name  

Last 4 of visit ID  
Multiple? A  /  B  /  C  /  N/A 
Gest Age  

Time of Birth  
Apgars  

Weight (gm)  
 

IV FLUIDS 
Time PIV started  
Time D10 started  
Time UVC/UAC 

placed 
 

Time Starter TPN 
started (UVC) 

 

Time UAC fluids 
started 

 

 

 
 
 

 
 

THERMOREGULATION 
30 minute axillary temp  
60 minute axillary temp  

NeoHelp used? Y / N 
Chemical mattress? Y / N 

Time Isolette Top Closed  

BLOOD GLUC TIME 
  
  
  
  
  
  
  

RESPIRATORY 
CPAP at delivery? Y / N 

Intubation time  
Surfactant time  

Immediate extubation? Y / N 

MEDICATIONS TIME 
Ampicillin  
Gentamicin  

Caffeine loading  
Fluconazole  

  
  
Check if antibiotics 

not ordered 
 

DELIVERY STAFF 
Neonatologist  Resp Therapist  
RN1  Pharmacist  
RN2  Recorder  

Please fill form out completely and return to Allison’s box after admission. NOT PART OF CHART 

PRE-BRIEF/POST-BRIEF 
Pre-brief Done? Y/N  Post-brief Done? Y/N 
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Appendix G 

Data Collection Table 

Last 
4 of 
visit 
ID 

Gest 
Age 

Time Apgars Wt 
in 

gm 

CPAP 
at del 
(y/n) 

Intub 
Time 

Surf 
Time 

30 
min 
Ax 

temp 

60 
min 
Ax 

temp 

Neo 
Help 
Wrap 
(y/n) 

Chem 
Mattres
s (y/n) 

Min 
to 

D10 

Lowest 
BG 

Min 
to 

Amp 

Min 
to 

Gent 

Min 
to 

Caff 

Min 
to 

Fluc 

Min to 
isolette 
closure 

Mult 
(A/B/C) 
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Other Outcomes Pre-Implementation Post-Implementation 
BPD rate   
IVH rate   
ROP rate   
Number of Ventilator 
Days 
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