
Interven'on Summary of Findings Cita'ons 
Pre-Delivery 
Interven'ons  

• Pre-delivery interven-ons to reduce IVH risk:  
• Antenatal betamethasone  
• Antenatal magnesium  
• Delivery in a ter;ary care center  

• ACOG recommenda-ons:  
• Cor;costeroids for mothers at risk of preterm delivery 24 0/7 

– 33 6/7 weeks  
• Consider cor;costeroids 34 0/7 – 36 6/7 weeks  
• Magnesium sulfate for fetal neuroprotec;on if imminent 

delivery <34 weeks  
  

- Brownfoot, F. C., Gagliardi, D. I., Bain, E., 
Middleton, P. & Crowther, C. A. Different 
cor?costeroids and regimens for accelera?ng 
fetal lung matura?on for women at risk of 
preterm birth. Cochrane Database of Systema2c 
Reviews vol. 2013  
- Doyle, L. W., Crowther, C. A., Middleton, P., 
Marret, S. & Rouse, D. Magnesium sulphate for 
women at risk of preterm birth for 
neuroprotec?on of the fetus. Cochrane Database 
of Systema2c Review. 
- Carteaux, P. et al. Evalua?on and development 
of poten?ally beQer prac?ces for the preven?on 
of brain hemorrhage and ischemic brain injury in 
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- El-Sayed, Y. Y., Borders, A. E. B. & Gyamfi-
Bannerman, C. Antenatal Cor?costeroid Therapy 
for Fetal Matura?on. Obstetrics and 
Gynecology 130, (2017).  

Delivery &  
Golden Hour 
Interven'ons  

• Delayed cord clamping should be employed when possible – some 
studies show possible benefit in delayed cord clamping in non-
vigorous infants by allowing for resuscita;on before cord clamping, 
but evidence does not currently support this prac;ce  

• Umbilical cord milking should be avoided in preterm infants because 
rapid fluctua;ons in cerebral blood flow and increased vascular 
fragility in the immature brain significantly raise the risk of severe 
intraventricular hemorrhage.  

• Avoid cold stress – decreasing incidence of hypothermia in VLBW 
infants has shown to decrease incidence of IVH  

- Katheria, A. et al. Associa?on of umbilical cord 
milking vs delayed umbilical cord clamping with 
death or severe intraventricular hemorrhage 
among preterm  
- Seidler, A. L. New evidence on physiological-
based cord clamping at preterm birth: balancing 
poten?al benefits and risks. The Lancet Regional 
Health - Europe vol. 48 Trial. JAMA Netw Open 7, 
E2411140 (2024).  
- Miller, S. S., Lee, H. C. & Gould, J. B. 
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Perinatology 31, (2011).  
  

Fluid 
management  
& avoiding 
hypernatremia  

• Severe dehydra;on & hypoperfusion can result in decreased 
cerebral perfusion = increased rates of IVH  

- Lee, H. J. et al. Early sodium and fluid intake and 
severe intraventricular hemorrhage in extremely 
low birth weight infants. J Korean Med Sci 30, 
283–289 (2015).  
- Späth, C., Sjöström, E. S., Ahlsson, F., Ågren, J. 
& Domellöf, M. Sodium supply influences plasma 



• Highest risk of IVH associated with hypernatremia appears to be 
present in infants requiring transfusions of NS boluses and blood 
products (increased when Na+ intake exceeds 3mEq/kg/day)  

sodium concentra?on and the risks of hyper-and 
hyponatremia in extremely preterm 
infants. Pediatr Res 81, 455–460 (2017).  

Avoiding   
hypotension & 
hypertension  

• Hypotension and hypertension are associated with severe IVH  
• Evidence suggest that physiologic hypotension in well-perfused 

preterm infants without evidence of end-organ malperfusion (low 
UOP, changes in crea;nine, hypoperfusion, etc.) is safe  

• Early inotrope use in extremely preterm infants is associated with 
increased cerebral blood flow (which can cause IVH), severe brain 
damage, and death  

• Recommended to correct hypotension in infants with signs of 
malperfusion first with a slow normal saline bolus, then resort to 
pressors ONLY if volume correc;on has not succeeded  

- Vesoulis, Z. A. et al. Blood pressure extremes 
and severe IVH in preterm infants. Pediatr Res 87, 
69–73 (2020).  
- Perlman, J. M., Cilio, M. R. & Polin, R. 
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Permissive hypotension in the extremely low 
birthweight infant with signs of good 
perfusion. Arch Dis Child Fetal Neonatal Ed 94, 
(2009).  

Neonatal 
respiratory 
management for 
IVH preven'on  

• Volume-targeted ven;la;on is associated with significant reduc;on 
in the risk of IVH  

• Hypercarbia and hypocarbia, which impact cerebral blood flow, in 
the first 4 days of life increases risk of severe IVH  

• Surfactant administra;on methods affect impact on IVH rates:  
• In-and-out surfactant administra;on (INSURE) = decreased 

rate of IVH compared with standard intuba;on for surfactant 
administra;on  

• Less Invasive Surfactant Administra;on (LISA) is associated 
with decreased IVH risk compared to INSURE  

• Intuba;on is a noxious procedure = increases HR & BP, which in turn 
increases cerebral blood flow  

• IVH risk is even higher with intuba;on in the DR & mul;ple 
intuba;on a]empts  

• Evidence does not support delaying extuba;on in extremely preterm 
infants in the IVH window!  
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Avoiding noxious 
s'muli  

• Most data on benefits of minimum s;mula;on (avoiding noxious 
s;muli) demonstrates benefits in neurodevelopmental outcome; 
however, there is a theore;cal benefit in reduc;on of s;muli, which 
may lead to decreased fluctua;ons in cerebral blood flow.  

• Preterm infants have limited autonomic regula;on, making them 
vulnerable to elevated sound levels that disrupt BP, oxygena;on, 
respiratory rate, and sleep  

• Irrita;ng odors show cor;cal hemodynamic modifica;ons similar to 
a pain response in preterm infants, while olfactory s;mula;on with 
breast milk can stabilize vitals and reduce pain response.  
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Neutral & midline 
head posi'oning  

• Improper posi;oning of the head can impede venous jugular 
drainage and decreased cerebral perfusion.  

• Neutral/midline head posi;oning is included in the most successful 
IVH preven;on bundles  

• Literature has shown an uncertain benefit of neutral/midline head 
posi;oning; Cochrane review shows no reduc;on in IVH incidence, 
but some benefit in IVH mortality  
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infants. Cochrane Database of Systema2c 
Reviews 2020, (2020).  

Early skin-to-skin  • Early ini;a;on of skin-to-skin reduces all-cause mortality 
(sepsis/infec;on, hypothermia, and apnea), and shows addi;onal 
benefits in neurodevelopment, pain control, infant stability, bonding, 
and breasbeeding.  

• Single study shows no increase in severe IVH when introducing skin-
to-skin within the first 72hrs in infants born <28 weeks and <1000g 
(Minot et al), more studies are needed to full evaluate the balance 
of risks and benefits in this age group.  
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