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The Golden Hour



What is the Golden Hour?

Refers to the initiation of 

treatment in a systematic, 

efficient manner in an effort to 

rapidly stabilize the neonate



Why is the Golden Hour 

worth discussing?
• First hour of life is a time of profound and critical adaption 

for any baby

• Infant’s risk of mortality is at its highest immediately after 

birth

• Studies suggest that management during this time period 

can have a significant impact on long term outcomes



According to the Joint Commission, ineffective 

communication is a root cause for what 

percentage of all sentinel events reported?

– A. 25%

– B. 33%

– C. 66%

– D. 75%



Teamwork/Communication

• Effective communication is as important in 
a resuscitation as knowing what dose of a 
medication to give

• Stabilization at birth is associated with 
multiple considerations that occur both 
simultaneously and in sequence

• Its chaotic…we have the opportunity to 
turn this chaos into “ordered chaos”



Teamwork/Communication

• Checklists

• Briefing and debriefing



The Golden Hour
Thermoregulation



Thermoregulation
• At birth, heat is lost rapidly. Core body temperature 

can drop by 2-3 degrees C in the first 30 minutes of life

• Heat loss is even greater the more preterm a baby is 

• Extra care should be taken to prevent hypothermia, 

one person should be assigned to monitor and 

intervene in the delivery room.  



Thermoregulation

• Why are preterm infants or VLBW babies more at 
risk?

– Larger surface area to body mass ratio, weak muscle 
tone/flexion, thinner immature skin, increased evaporative 
water loss, poor ability to vasoconstrict in first few days of 
life, reduced amounts or no brown fat

• Mechanism to compensate for this heat loss requires 
energy, which increases the calorie consumption and 
increases their metabolic demands which can have 
detrimental effects



Thermoregulation

Mechanisms of Heat Loss:

1.Evaporation

2.Conduction

3.Radiation

4.Convection



Evaporation
• Major source of heat loss in the premature infant, especially 

after delivery

• Continues even after infant is dry in low humidity environment

• Can lose as much as 15 times more water per kg than term 
infants 

• How to prevent?

– Dry infant and/or place in plastic wrap

– Keep wet linens away from infant

– Double walled incubators with at least 60%

humidity added



Conduction
• Transfer of heat between 2 solid objects that are in contact with 

each other

• Radiant warmer, scale, xray

• Rate of heat loss is proportional to the temperature differential 
between infant and object 

• How to prevent:

– Prewarm all equipment, towels, blankets

Scales, sterile fields, pre-warm fluids, use 

chemical mattress 



Radiation
• Heat lost via radiation of infrared energy from nearby cold surfaces, such as 

wall or window

• Cooler object will absorb heat from the neonate even if they are not in direct 
contact

• Rate of loss proportional to temperature differential between infant and 
object

• How to prevent?

– Use double walled incubators, warm 

Environmental surfaces



Convection
• Occur when infant is in contact with moving air or water that is cooler than body 

temperature.

• Proportional to temperature differential between air/fluid and infant.

• Infant can lose heat to the air very rapidly in cooler rooms (when moving from 
mom to the warmer, etc)

• How to prevent?

– Control air flow in the room, minimize opening and 

closing of doors, cover infant with warm towels when

moving infant, provide warmed humidified air, keep

portholes closed 



Physiologic effects of 

hypothermia
Remember:

1. Hypothermia in infants is an independent 
risk factor for morbidity and mortality

2. For every degree below 36 C on admission 

temperature, mortality increases by 28%



Physiologic effects of 

hypothermia
1. Hypoxia

• Increased oxygen need for thermogenesis which can lead to hypoxia, 
results in increased resp distress and increased oxygen 
requirements, desaturations

• Can lead to anaerobic metabolism and pulmonary vasoconstriction

• Can lead to surfactant inactivation, pulmonary hemorrhage, and resp
failure

• Twice as much oxygen is needed when an infant’s temperature is 35 
C vs 37 C



Physiologic effects of 

hypothermia

2. Hypoglycemia

• Increased metabolic demand to produce heat

• Poorly timed increased glucose need- stores are 

diminished and may have a delay in glucose 

delivery depending on vascular access



Physiologic effects of 

hypothermia

3. Respiratory and Metabolic acidosis

• Anaerobic metabolism and continued hypoxia can lead to 

lactic acidosis which can compromise cardiac output and 

worsen the acid/base balance



Physiologic effects of 

hypothermia
4. Cardiovascular compromise

• Bradycardia, hypotension, decreased perfusion

• Can lead to impaired contractility and function

5. Neurologic compromise

• Increase permeability of the blood-brain barrier

• Could increase risk for IVH, with alteration in SVC flow 
and hypoperfusion



What temperature should the 

delivery room be for a 24 weeker?

a. 72

b. 75

c. 80

d. 78







Golden Hour(s): Respiratory 



Respiratory

• In first hour after birth infant is completing transition from fetal 

physiology to neonatal physiology

• Accelerated by crying

• Preterm neonate is less capable of normal transition, often need 

some degree of respiratory support

– Structurally immature lungs, surfactant deficient, fluid filled, not supported by 

rigid chest wall, often exposed to infection

– ~60% of preterm infants (<32 wks) receive PPV in the delivery room

– Not capable of establishing and maintaining lung inflation, oxygen levels 

fluctuate, fetal shunts remain open 

4/22/2019 24



Question

• Poll audience: How many of you prophylactically intubate based on 

gestational age and/or weight? 

4/22/2019 25



Respiratory

• The goal of respiratory care during the Golden Hour: Support normal gas 

exchange while avoiding lung injury

– Oxygen toxicity, volutrauma/barotrauma, atelectasis 

• “Encourage” spontaneous breathing

• Early positive pressure to establish and maintain FRC

– Prophylactic CPAP vs. PPV 

• Use the least invasive, most gentle approach to which the infant responds

• Avoid intubation unless necessary for apnea, inadequate heart rate, or for 

surfactant administration. 



Respiratory   

• The greatest predictor of BPD appears to be initiation of mechanical ventilation 

• CPAP is a way to stabilize infants without exposing them to mechanical ventilation 

• Use has now been evaluated in multiple trials

• Demonstrated as effective in infants with birth weights of less than 1000g and as young as 24 
weeks.

• Equivalent or perhaps trending towards better outcomes for death or BPD.

• Must be maintained throughout resuscitation and admission, DO NOT remove for any reason!!

• Can consider NIPPV (nasal intermittent positive pressure ventilation) prior to intubation in infant 
needs additional support 



Respiratory

• Invasive Ventilation

• All types of mechanical ventilation injure the premature lung

• Minimal differences in outcomes in different ventilation strategies (SIMV, HFV, etc)

• Close monitoring and frequent adjustments.

– VIA monitoring

– TCM monitoring

– Tidal Volume/loop monitoring

• Limit duration of mechanical ventilation 



Respiratory
• Oxygen

– Ideal amount of oxygen support is the least amount of oxygen needed to ensure adequate delivery of oxygen to the tissues.

– Utilize targeted oxygen saturations, pulse oximeters, blenders, and compressed air source.

– Clinical trials demonstrated successful resuscitation on preterm infants at 30%. 

– Maintain FRC! Open alveoli with good gas exchange will allow for decreased oxygen!

• Volutrauma/Barotrauma
– Overdistention of alveoli and airways: Increased lung volume (stretch) and not necessarily pressure, promotes lung injury

– Mechanical damage causes fluid, protein, and blood to leak into the airways, alveoli, and the lung interstitium, interfering with lung 
mechanics, inhibiting surfactant function, and promoting lung inflammation.

– Breath to breath analysis of pressure and volume is essential-> difficult to do in the delivery room 

– Difficult to do this in the DR, mostly use chest rise/chest wall movement for assessment.

– Limit pressure and volume without losing lung volume.

– Maintain FRC! Avoid alveolar collapse and the pressure required to reopen alveoli!

• Atelectasis
– Alveoli prone to collapse due to insufficient surfactant quantities or surfactant dysfunction.

– Only a portion of the lung may be recruited and available for ventilation at any one point in time. 

– The cycle of recruitment followed by derecruitment causes lung injury.

– Maintain FRC!  

– If intubated give Surfactant

– improves lung inflation, improves V/Q mismatch, decreases intrapulmonary shunting, stabilizes recruited lung volume



Golden Hour(s): Fluid and Electrolytes 



Fluids & Electrolytes

• Growing evidence on the importance of early nutrition and appropriate fluid 

management

• Transition from fetal to neonatal life is associated with major changes in water 

and electrolyte homeostasis

• Goal of fluid and electrolyte therapy is to allow the appropriate changes to occur 

without detrimental disturbances in fluid and electrolyte status.



Fluids and Electrolytes

• Initial fluid therapy goal should allow for normal physiologic weight loss while 

preventing dehydration and electrolyte imbalance 

– Water accounts for 75-95% of the body weight of the neonate, depending on gestational age 

– Will lose about 15% of body weight and may take up to 3 weeks to regain birth weight

• Allow for expected weight loss and avoid excessive exogenous fluids 

• Prevention of weight loss or the decrease in extracellular fluid has been 

associated with increased morbidities

– BPD, IVH, NEC, PDA



Fluid and Electrolytes 

• Maintenance fluid should be started as soon as access is established

• Maintenance fluid is the amount of fluid required to “maintain” the neonate and 

takes in to account fluid deficits/losses 

• Insensible water loss (IWL): Occurs primarily through evaporation of body water 

through the skin, mucous membranes, and respiratory tract 

– Semipermeable skin covering 

– Warmed humidified air through respiratory tracts 

– Humidity in isolette



Fluid and Electrolytes 

• Fluid rates start ~80-100 mls/kg/day

• Requirements for each patient will vary depending on clinical status/disease 

process

• Key data for fluid titration

– Urine output

– Weight

– Serum sodium level

– Vital signs

– Physical exam 

• Maintained until urine output increases 



Fluid and Electrolytes  

• Glucose

– Fetal nutritional support is interrupted at delivery, including the supply of glucose 

– Fetus at risk for hypoglycemia due to limited glycogen stores and immature 

gluconeogenesis

– Blood glucose nadir is at 30-90 minutes of life

– Best practice is to check glucose at 30-60 minutes after birth

– Infants need an immediate external glucose source to avoid hypoglycemia

• GIR of 4-7 mcg/kg/hr meets basal metabolic rate



Fluid and Electrolytes 

• Glucose

– Hypoglycemia: when glucose supply and delivery is inadequate to meet glucose demand.

• Goal is to maintain blood sugar ≥ 50 and intervene if ≤ 45

• Hypoglycemia impacts cerebral metabolism and can lead to neuronal cell death and adverse 

neurodevelopmental outcomes 

– Bolus 2mls/kg D10W, must be followed by continuous infusion 

– If hypoglycemic on fluids, increase GIR by ~2mcg/kg/hr.



Fluid and Electrolytes

• Protein

– Although preterm infant disease such as BPD, IVH, etc play a role in poor growth, over half 

of the growth failure in this population is due to energy and protein deficits when compared 

to fetal accretion. 

– Protein infusion needs to be started by 1hr of life. Benefits not appreciated during Golden 

Hour, but months later.

– Evidence shows that no protein infusion for even 1 day initiates a protein deficit from which 

it is difficult for the preterm infant to recover. 

– VLBW infants need ~4g/kg/day to match fetal accretion

– EUGR: Extrauterine Growth Restriction

• AGA weight at birth falling to a SGA weight 

• EUGR @ 36 weeks/DC or later is associated with neurodevelopmental delay 



Fluid and Electrolytes

• Lipids:

– Preterm infants experience disruption in growth period including formation of adipose 
tissue in the third trimester

– Glucose is primary source of energy in fetus, at birth fat becomes the main source of 
energy

– Failure to provide adequate non-protein energy in VLBW infants leads to lipolysis and 
fatty acid oxidation for energy rather than membrane deposition in the brain which could 
lead to poor outcomes 

– AAP recommends an initial dose of 1-2g/kg/day increasing to 3g/kg/day in first few days

– Keep triglyceride level < 200



Poll Question

• When do you initiate minimal enteral nutrition (trophic feeds)

– <24 hours

– 1st day

– 2nd day

– 3rd day or later



Fluid and Electrolytes

• Enteral Nutrition:

– Human milk as “medicine”

– Enteral intake benefits include:

• intestinal maturation

• Immune function 

• Improved feeding tolerance

• Reduced liver dysfunction

– Minimal enteral nutrition (MEN) should start as soon as maternal milk is available, ~ 6 

hours post delivery in infants without intestinal pathology 

– Withholding feeds to “prevent NEC” not supported by recent evidence 



Golden Hour Tools



Golden Hour Tools



Golden Hour Protocol



Golden Hour Protocol



Golden Hour Protocol 
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