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Severe intraventricular hemorrhage (IVH) :
• Bleeding involving more than 50% of lateral ventricles or extension into 

dilated ventricle (grade 3), or intraparenchymal extension (grade 4)
• Common in extremely preterm infants and may be associated with 

lifelong neurodevelopmental impairments 
• Prevention of severe IVH is of high priority

• A total of 75 infants < 28 weeks GA born in 2020 comprised the pre-bundle 
group and 74 infants born from May 2021 to May 2022 the post-bundle group. 

• The groups were similar for GA (25.3  1 and 25.2  1 weeks, respectively), 
birth weight (816  211 and 760  195 g) and Apgar <5 at 5 minutes. 

• The incidence of severe IVH decreased from 20% to 11.4% (p=0.19) (Figure 3). 

• There were no differences in incidence of other grades of IVH or PVL.

• Mortality decreased from 20% to 5.4% (p=0.012).
To develop and implement a standardized bundle of practices to prevent  
severe IVH in infants born < 28 weeks gestational age (GA), with the specific 
aim of reducing our pre-bundle baseline incidence from 20% in 2020 to 15% 
within one-year post-bundle implementation (May 2021- May 2022). 

• Key drivers and interventions were identified (Figure 1).
• New clinical guidelines were created (Figure 2) to address pre-delivery preparation, 

delivery room interventions, and post-admission practices within the first 4 days of life.
• Focus points:

• position supine and midline 
• strict thermoregulation monitoring
• minimize pain and stress
• avoid rapid intravascular fluid shifts
• volume ventilation with targeted ranges of pCO2 and pH levels. 

• Bedside nursing checklists and electronic order sets were developed. 
• Education: lectures, one-on-one bedside teaching and feedback, and practice drills. 
• Plan-Do-Study-Act (PDSA) cycles were performed with process modifications 

introduced in subsequent cycles. 
• Assessment of IVH: head sonograms on day of life 4 and 14
• Outcomes:

• Primary outcome : incidence of SIVH. 
• Secondary outcomes: all grades of IVH, periventricular leukomalacia 

(PVL) assessed at 35 weeks corrected age, and mortality. 

Standardization of care for the first 4 days of life with a bundle of potentially better 
practices focused on pre-delivery, delivery and post-delivery interventions was 
associated with a greater than 25% reduction of severe IVH in infants < 28 weeks’ 
gestation, surpassing our goal.
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Figure 1. Key Drivers Diagram. 
Figure 2. IVH Prevention Bundle Guidelines. 

Figure 3. P-chart. 


