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To develop an understanding of the strengths and weaknesses of evidence provided 
by systematic reviews and meta-analyses and evaluate how this evidence is 

incorporated in our practice of neonatal-perinatal medicine.

Today’s focus will be on preventing intraventricular hemorrhage and improving 
developmental outcome in preterm infants

Can we reduce early neurological injury and improve 
outcomes of our critically ill preterm infants?
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Neurodevelopmental Impairment Among Extremely 

Preterm Infants in the Neonatal Research Network.

Ira Adams-Chapman, Roy J. Heyne, Sara B. DeMauro, Andrea F. Duncan, Susan R. 

Hintz, Athina Pappas, Betty R. Vohr, Scott A. McDonald, Abhik Das, Jamie E. 

Newman, Rosemary D. Higgins, for the Follow-Up Study of the Eunice Kennedy 

Shriver National Institute of Child Health and Human Development Neonatal 

Research Network; 

PediatricsMay 2018; 141 (5): e20173091. 10.1542/peds.2017-3091
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How do you assess neurodevelopmental outcome?



What interventions impact on neurodevelopmental outcome?

Caffeine?

Antenatal 

Corticosteroids?

Prophylactic 

indomethacin?

Developmental 

care?

Oxygen 

saturation 

targets?

Pain 

management?

Follow 

up/follow 

through?

Placental 

transfusion?

Brain 

monitoring?

Stem cells?
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Intraventricular Hemorrhage

Any Intraventricular Hemorrhage           Severe Intraventricular Hemorrhage



Germinal matrix‐intraventricular hemorrhage

The origin of GM‐IVH is multifactorial, complex, and heterogeneous. 

Intraventricular hemorrhage (IVH) in preterm infants is multifactorial, meaning it can result from a 

combination of various factors. The exact cause of IVH is not fully understood, but several factors are 

believed to contribute to its development. These factors include:

• Fragile blood vessels

• Variations in cerebral blood flow 

• Immature autoregulation

• Hypoxia and ischemia

• Fluctuations in blood pressure

• Inflammation and infection



Soll’s Theorem

The number of arrows on a slide is 
inversely proportional to our 
understanding of the process



Grading germinal matrix‐intraventricular hemorrhage

Germinal Matrix-Intraventricular Hemorrhage: A Tale of Preterm Infants. https://doi.org/10.1155/2021/6622598. International Journal of Pediatrics

IVH grade 4 is known to be caused by 
venous drainage obstruction and bleeding 
into surrounding tissues after venous 
infarction and is not an extension of the 
original bleeding. 

https://doi.org/10.1155/2021/6622598


Timing of intraventricular hemorrhage in VLBW infants
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Al-Abdi SY, Al-Aamri MA. A Systematic Review and Meta-analysis of the Timing of Early Intraventricular Hemorrhage in Preterm Neonates: Clinical and Research 

Implications. J Clin Neonatol. 2014 Apr;3(2):76-88. doi: 10.4103/2249-4847.134674. PMID: 25024973; PMCID: PMC4089133.
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Characteristic All IVH (n = 429) I–II IVH (n = 336) III–IV IVH (n = 93)

• Moderate/severe neurosensory impairment OR 2.63, 1.96–3.53 OR 2.06, 1.48–2.86 OR 5.49, 3.42–8.83

• CP OR 2.48, 1.71–3.61 OR 1.72, 1.11–2.67 OR 5.99, 3.50–10.21

• MDI or GQ ≤ 2 SD OR 3.08, 1.83–5.19 OR 2.37, 1.31–4.28 OR 6.00, 2.88–12.39

• Bilateral blindness OR 6.14,1.06–45.77 OR 4.69, 0.64–40.16 OR 11.44,1.14–114.92

• Bilateral hearing loss Isolated
OR 2.96, 1.64–5.36 OR 2.69, 1.41–5.12 OR 4.0, 1.60–9.69

OR 2.34, 1.17–4.67 OR 2.42, 1.16–5.05 OR 2.01, 0.58–6.99

Srinivas Bolisetty, Anjali Dhawan, Mohamed Abdel-Latif, Barbara Bajuk, Jacqueline Stack, Ju-Lee Oei, Kei Lui, on behalf of the New South Wales and 

Australian Capital Territory Neonatal Intensive Care Units’ Data Collection; Intraventricular Hemorrhage and Neurodevelopmental Outcomes in Extreme 

Preterm Infants. Pediatrics January 2014; 133 (1): 55–62. 10.1542/peds.2013-0372

Intraventricular Hemorrhage and Neurodevelopmental Outcomes in Extreme Preterm Infants

Neurodevelopmental Outcomes of 1472 Infants at 2 to 3 Years’ Corrected Age



CoChrane’s Greatest hits!



Antenatal Interventions



30 trials 

involving 8158 infants 

Antenatal corticosteroids for accelerating fetal lung 

maturation for women at risk of preterm birth

Roberts D, Brown J, Medley N, Dalziel SR. 

Cochrane Database Syst Rev. 2017 Mar 21;3:CD004454. doi: 

10.1002/14651858.CD004454.pub3. Review. PMID: 28321847



Typical Relative Risk (95% CI)

Outcome (# of trials)

Typical
Relative Risk

( 95% CI ) 0.5 1.0 2.0 4.00.2

Decreased IncreasedRisk

0.5 1.0 2.0 4.00.2

Prophylactic corticosteroids prior to preterm birth

RDS (28) 0.66 (0.56, 0.77)

OVERVIEW OF 30 RANDOMIZED CONTROLLED TRIALS

Intraventricular hemorrhage (16) 0.55 (0.40, 0.76)

Necrotizing enterocolitis (10) 0.50 (0.32, 0.78)

Bronchopulmonary dysplasia (6) 0.86 (0.42, 1.79)

Neonatal death (22) 0.69 (0.59, 0.81)

Roberts 2017



“Antenatal corticosteroid therapy is indicated for 
women at risk of premature delivery with few 
exceptions and will result in a substantial 
decrease in neonatal morbidity and mortality, as 
well as substantial savings in health care costs”

….but what about neurodevelopment?



Antenatal corticosteroids for accelerating fetal lung 

maturation for women at risk of preterm birth

Intellectual impairment in childhood

Relative risk 0.86 95% CI 0.44 to 1.69

Roberts D and colleagues. Cochrane Database Syst Rev. 2017 Mar 21;3:CD004454. 

doi: 10.1002/14651858.CD004454.pub3. Review. PMID: 28321847



Association of antenatal corticosteroids with mortality and 

neurodevelopmental outcomes among infants born at 22 to 

25 weeks' gestation. 

Carlo WA, McDonald SA, Fanaroff AA, Vohr BR, Stoll BJ, Ehrenkranz RA, Andrews WW, Wallace D, Das A, Bell 

EF, Walsh MC, Laptook AR, Shankaran S, Poindexter BB, Hale EC, Newman NS, Davis AS, Schibler K, Kennedy 

KA, Sánchez PJ, Van Meurs KP, Goldberg RN, Watterberg KL, Faix RG, Frantz ID 3rd, Higgins RD; Eunice 

Kennedy Shriver National Institute of Child Health and Human Development Neonatal Research Network. 

JAMA. 2011 Dec 7;306(21):2348-58. doi: 10.1001/jama.2011.1752. PMID: 22147379; PMCID: PMC3565238.



Association of antenatal corticosteroids with mortality and neurodevelopmental outcomes 

among infants born at 22 to 25 weeks' gestation. 

Carlo WA and colleagues. JAMA. 2011 Dec 7;306(21):2348-58. doi: 10.1001/jama.2011.1752

Outcome ANS No ANS Odds ratio (95% CI)

Death or NDI 4160/6484 (64%) 1929/2368 (81%) OR 0.60 (95% CI 0.53 to 0.69)

Death 2684/7250 (37%) 1503/2628 (57%) OR 0.59 (95% CI 0.53 to 0.65)

NDI 1476/3800 (39%) 426/865 (49%) OR 0.83 (95% CI 0.70 to 0.99)
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5 trials 

involving 6145 women

Magnesium sulphate for women at risk of 

preterm birth for neuroprotection of the fetus. 

Doyle LW, Crowther CA, Middleton P, Marret S, Rouse D. 

Cochrane Database of Systematic Reviews 2009, Issue 1. Art. No.: 

CD004661. DOI: 10.1002/14651858.CD004661.pub3.



Outcome Studies Infants Results

• any intraventricular hemorrhage 4 studies 4552 infants RR 0.96 (95% CI 0.86 to 1.08)

• severe intraventricular hemorrhage 2 studies 3699 infants
RR 0.83 (95% CI 0.62 to 1.13)

• periventricular leukomalacia 4 studies 4552 infants RR 0.93 (95% CI 0.68 to 1.28)

Magnesium sulphate for women at risk of preterm birth 

for neuroprotection of the fetus

Doyle LW and colleagues. Magnesium sulphate for women at risk of preterm birth for neuroprotection of the fetus. 

Cochrane Database of Systematic Reviews 2009, Issue 1. Art. No.: CD004661. DOI: 10.1002/14651858.CD004661.pub3.



Antenatal Magnesium Sulfate

Reduced risk of cerebral palsy: relative risk (RR) 0.69 (95% CI 0.54 to 0.87); five trials; 6,145 infants). 

The number needed to treat to prevent one case of cerebral palsy was 63 (95% CI 43 to 155). 

Risk of cerebral palsy 

Doyle LW and colleagues. Magnesium sulphate for women at risk of preterm birth for neuroprotection of the fetus. 

Cochrane Database of Systematic Reviews 2009, Issue 1. Art. No.: CD004661. DOI: 10.1002/14651858.CD004661.pub3.



Antenatal Magnesium Sulfate

The Committee on Obstetric Practice and the Society for Maternal-Fetal 

Medicine recognize that none of the individual studies found a benefit with 

regard to their primary outcome. 

However, the available evidence suggests that magnesium sulfate given before 

anticipated early preterm birth reduces the risk of cerebral palsy in surviving 

infants. 

Physicians electing to use magnesium sulfate for fetal neuroprotection should 

develop specific guidelines regarding inclusion criteria, treatment regimens, 

concurrent tocolysis, and monitoring in accordance with one of the larger trials
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Page. Research designs in sports physical therapy. International journal of sports 

physical therapy. Oct 2012;7(5):482‐492.

Not enough bang for your buck?



Other antenatal interventions

Outcome Studies Infants Results

Vitamin K prior to preterm birth 

- any intraventricular hemorrhage 8 843 RR 0·76, 95% CI 0·54 to 1·06

- severe intraventricular hemorrhage
8 843 RR 0·58, 95% CI 0·37 to 0·91

Phenobarbital prior to preterm birth

- any intraventricular hemorrhage 9 1591 RR 0·65, 95% CI 0·50 to 0·83

- severe intraventricular hemorrhage 8 1527 RR 0·41, 95% CI 0·20 to 0·85



Delivery Room Interventions



Umbilical Cord Management for Newborns < 34 

Weeks' Gestation: A Meta-analysis. 

Seidler AL, Gyte GML, Rabe H, Díaz-Rossello JL, Duley L, Aziz K, Testoni Costa-Nobre D, 

Davis PG, Schmölzer GM, Ovelman C, Askie LM, Soll R; INTERNATIONAL LIAISON 

COMMITTEE ON RESUSCITATION NEONATAL LIFE SUPPORT TASK FORCE. 

Pediatrics. 2021 Mar;147(3):e20200576. doi: 10.1542/peds.2020-0576. 



25 trials 

involving 3100 women

Delayed cord clamping (DCC) versus early cord clamping 
(ECC) both with immediate neonatal care after cord clamping



Outcome Studies Infants Results

• any intraventricular 
hemorrhage

15 studies 2333 infants RR 0.83 (95% CI 0.70 to 0.99)

• severe intraventricular 
hemorrhage

10 studies 2058 infants RR 0.94 (95% CI 0.63 to 1.39)

• Mortality 20 studies 2680 infants RR 0.73 (95% CI 0.54 to 0.98)

Delayed cord clamping (DCC) versus early cord clamping (ECC) 



Effects of delayed versus immediate umbilical cord clamping in 

reducing death or major disability at 2 years corrected age among 

very preterm infants (APTS): a multicentre, randomised clinical trial.

Robledo KP, Tarnow-Mordi WO, Rieger I, Suresh P, Martin A, Yeung C, Ghadge A, Liley HG, Osborn D, 

Morris J, Hague W, Kluckow M, Lui K, Soll R, Cruz M, Keech A, Kirby A, Simes J; APTS Childhood Follow-

up Study collaborators.

Lancet Child Adolesc Health. 2022 Mar;6(3):150-157. doi: 10.1016/S2352-4642(21)00373-4. 



Robledo and colleagues. Effects of delayed versus immediate umbilical cord clamping in reducing death or major disability at 2 years corrected age among 

very preterm infants (APTS): a multicentre, randomised clinical trial. Lancet Child Adolesc Health. 2022 Mar;6(3):150-157. doi: 10.1016/S2352-

4642(21)00373-4. 

Background: Very preterm infants are at increased risk of adverse outcomes in early childhood. We assessed whether 

delayed clamping of the umbilical cord reduces mortality or major disability at 2 years in the APTS Childhood Follow 

Up Study.

Methods: In this long-term follow-up analysis of the multicenter, randomized APTS trial in 25 centers in seven 

countries, infants (< 30 weeks’ gestation) were randomly assigned before birth (1:1) to have clinicians aim to delay 

clamping for 60 second or more or clamp within 10 seconds of birth, both without cord milking. 

The primary outcome was death or major disability (cerebral palsy, severe visual loss, deafness requiring a hearing aid 

or cochlear implants, major language or speech problems, or cognitive delay) at 2 years corrected age, analyzed in the 

intention-to-treat population. This trial is registered with the Australian and New Zealand Clinical Trials Registry 

(ACTRN12610000633088).

Effects of delayed versus immediate umbilical cord clamping in reducing death 

or major disability at 2 years corrected age among very preterm infants (APTS): 

a multicentre, randomised clinical trial



Robledo and colleagues. Effects of delayed versus immediate umbilical cord clamping in reducing death or major disability at 2 years corrected age among very preterm infants 

(APTS): a multicentre, randomised clinical trial. Lancet Child Adolesc Health. 2022 Mar;6(3):150-157. doi: 10.1016/S2352-4642(21)00373-4. 

Effects of delayed versus immediate umbilical cord clamping in reducing death 

or major disability at 2 years corrected age among very preterm infants (APTS): 

a multicentre, randomised clinical trial

0%

10%

20%

30%

40%

50%

Death Disability Death/Disability

%
 C

A
S

E
S

Delayed Cord Clamping Early Cord Clamping

RR 0·88 95% CI 0·74 to 1·04)

RR 0·83 (95% CI 0·72 to 0·95)

RR 0·70 (95% CI 0·52 to 0·95) 29% 34%
23% 26%

8% 11%

Death or major disability was determined in 1419 (93%) infants 



Modified from Seidler and colleagues. Umbilical Cord Management for Newborns <34 Weeks' Gestation: A Meta-analysis. Pediatrics. 2021 

Mar;147(3):e20200576. doi: 10.1542/peds.2020-0576. 

Survival without moderate to severe neurodevelopmental impairment in early childhood

Typical relative risk (RR) 0.88 (95% CI 0.78 to 1.00)

Umbilical Cord Management for Newborns < 34 Weeks' Gestation



Does surfactant prevent IVH?



Systematic Reviews of Original Surfactant Trials

Soll R, Özek E. Prophylactic animal derived surfactant extract for preventing 

morbidity and mortality in preterm infants. Cochrane Database of Systematic 

Reviews 1997, Issue 4. Art. No.: CD000511. DOI: 

10.1002/14651858.CD000511.

Soll R, Özek E. Prophylactic protein free synthetic surfactant for preventing 

morbidity and mortality in preterm infants. Cochrane Database of Systematic 

Reviews 2010, Issue 1. Art. No.: CD001079. DOI: 

10.1002/14651858.CD001079.pub2.

Seger N, Soll R. Animal derived surfactant extract for treatment of respiratory 

distress syndrome. Cochrane Database of Systematic Reviews 2009, Issue 2. 

Art. No.: CD007836. DOI: 10.1002/14651858.CD007836.

Soll  R. Synthetic surfactant for respiratory distress syndrome in preterm 

infants. Cochrane Database of Systematic Reviews 1998, Issue 3. Art. No.: 

CD001149. DOI: 10.1002/14651858.CD001149. 



Typical Relative Risk and 95% CI

TYPES OF STUDIES (N)

Typical 
Risk Difference

( 95% CI ) 0.5 1.0 2.0 4.00.2

Decreased IncreasedRisk

0.5 1.0 2.0 4.00.2

SURFACTANT THERAPY

PROPHYLACTIC SURFACTANT

EFFECT ON PNEUMOTHORAX

SYNTHETIC SURFACTANT (6) -0.05 (-0.09 to -0.02)

ANIMAL DERIVED SURFACTANT (8) -0.15 (-0.20 to -0.11)

RESCUE SURFACTANT

SYNTHETIC SURFACTANT (5) -0.09 (-0.12 to -0.06)

From the Cochrane Library

ANIMAL DERIVED SURFACTANT (12) -0.17 (-0.21 to -0.13)



Typical Relative Risk and 95% CI

TYPES OF STUDIES (N)

Typical 
Risk Difference

( 95% CI ) 0.5 1.0 2.0 4.00.2
Decreased IncreasedRisk

0.5 1.0 2.0 4.00.2

SURFACTANT THERAPY

PROPHYLACTIC SURFACTANT

EFFECT ON NEONATAL MORTALITY

SYNTHETIC SURFACTANT (7) -0.07 (-0.11 to -0.03)

ANIMAL DERIVED SURFACTANT (8) -0.07 (-0.12 to -0.03)

RESCUE SURFACTANT

SYNTHETIC SURFACTANT (5) -0.05 (-0.07 to -0.02)

ANIMAL DERIVED SURFACTANT (12) -0.09 (-0.13 to -0.05)

From the Cochrane Library



Typical Relative Risk and 95% CI

TYPES OF STUDIES (N)

Typical 
Relative risk

( 95% CI ) 0.5 1.0 2.0 4.00.2

Decreased IncreasedRisk

0.5 1.0 2.0 4.00.2

SURFACTANT THERAPY

PROPHYLACTIC SURFACTANT

EFFECT ON SEVERE INTRAVENTRICULAR HEMORRHAGE

SYNTHETIC SURFACTANT (4) 1·01, 95% CI 0·75 to 1·38

ANIMAL DERIVED SURFACTANT (8) 1·10, 95% CI 0·85 to 1·43

RESCUE SURFACTANT

SYNTHETIC SURFACTANT (5) 0·84, 95% CI 0·63 to 1·12

From the Cochrane Library

ANIMAL DERIVED SURFACTANT (7) 0·93, 95% CI 0·79 to 1·10



Prophylactic versus selective use of surfactant in preventing 

morbidity and mortality in preterm infants. 

Rojas-Reyes MX, Morley CJ, Soll R, Camargo D, Beijers R, Alonso-

Fernández S. 

Cochrane Database of Systematic Reviews 2012, Issue 3. Art. No.: 

CD000510. DOI: 10.1002/14651858.CD000510.pub2.

Rojas-Reyes MX, Morley CJ, Soll R, Camargo D, Beijers R, Alonso-Fernández S. Prophylactic versus selective use of surfactant in preventing morbidity and 

mortality in preterm infants. Cochrane Database of Systematic Reviews 2012, Issue 3. Art. No.: CD000510. DOI: 10.1002/14651858.CD000510.pub2.



Prophylactic surfactant vs early CPAP
Effect on severe intraventricular hemorrhage



16 trials 

involving 2164 infants

Abdel-Latif and colleagues. Surfactant therapy via thin catheter in preterm infants with or at 

risk of respiratory distress syndrome. Cochrane Database of Systematic Reviews 2021, Issue 

5. Art. No.: CD011672. DOI: 10.1002/14651858.CD011672.pub2. 

Surfactant therapy via thin catheter in preterm infants with or at risk of 

respiratory distress syndrome



Abdel-Latif ME, Davis PG, Wheeler KI, De Paoli AG, Dargaville PA. Surfactant therapy via thin catheter in preterm infants with or at risk of 

respiratory distress syndrome. Cochrane Database of Systematic Reviews 2021, Issue 5. Art. No.: CD011672. DOI: 

10.1002/14651858.CD011672.pub2. 

Surfactant therapy via thin catheter in preterm infants with or at risk of respiratory distress 

syndrome: effect on severe intraventricular hemorrhage



Postnatal interventions



Prophylactic intravenous indomethacin for preventing 

mortality and morbidity in preterm infants.

Fowlie PW, Davis PG, McGuire W.

Cochrane Database Syst Rev. 2010 Jul 7;(7):CD000174.

doi: 10.1002/14651858.CD000174.pub2. PMID: 20614421



19 trials 

involving 2872 infants 

Prophylactic intravenous indomethacin for preventing 

mortality and morbidity in preterm infants.

Fowlie PW, Davis PG, McGuire W.

Cochrane Database Syst Rev. 2010 Jul 7;(7):CD000174.

doi: 10.1002/14651858.CD000174.pub2. PMID: 20614421



Relative Risk and 95% CI

Outcome
Risk Difference

( 95% CI ) 0.5 1.0 2.0 4.00.2

Decreased IncreasedRisk

0.5 1.0 2.0 4.00.2

PATENT DUCTUS ARTERIOSUS (7) -0.27 (-0.32, -0.21)

Meta-analysis of 19 trials

EFFECT ON PATENT DUCTUS ARTERIOSUS (PDA)

SYMPTOMATIC PDA (14) -0.24 (-0.28, -0.21)

PDA LIGATION (8) -0.05 (-0.08, -0.03)

FOWLIE 2010: THE COCHRANE LIBRARY

Prophylactic Indomethacin



Relative Risk and 95% CI

Outcome
Risk Difference

( 95% CI ) 0.5 1.0 2.0 4.00.2
Decreased IncreasedRisk

0.5 1.0 2.0 4.00.2

INTRAVENTRICULAR HEMORRHAGE (14) -0.04 (-0.08, -0.01)

Meta-analysis of 19 trials

EFFECT ON CENTRAL NERVOUS SYSTEM INJURY

SEVERE IVH (14) -0.05 (-0.07, -0.02)

PROGRESSIVE IVH (2) -0.08 (-0.29, 0.13)

PERIVENTRICULAR LEUKOMALACIA (5) -0.05 (-0.08, -0.01)

WHITE MATTER INJURY (1) -0.04 (-0.07, 0.00)

FOWLIE 2010: THE COCHRANE LIBRARY

Prophylactic Indomethacin



Relative Risk and 95% CI

Outcome
Risk Difference

( 95% CI ) 0.5 1.0 2.0 4.00.2
Decreased IncreasedRisk

0.5 1.0 2.0 4.00.2

Prophylactic Indomethacin

MORTALITY AT FOLLOW UP (18) -0.01 (-0.04, 0.02)

Meta-analysis of 19 trials

STATUS AT LATEST FOLLOW UP

CEREBRAL PALSY (4) 0.00 (-0.03, 0.04)

SEVERE ND IMPAIRMENT (3) -0.01 (-0.05, 0.04)

FOWLIE 2010: THE COCHRANE LIBRARY



Hierarchy of outcomes according to importance to patients
to assess effect of prophylactic indomethacin

Mortality

Neurodevelopmental outcome 

Severe IVH

PDA ligation

PDA murmur



Prophylactic Indomethacin:
Glass half full or half empty?

DOES NOT ALTER
NEURODEVELOPMENTAL
OUTCOME

PREVENTS:
SYMPTOMATIC PDA
SEVERE IVH



Indomethacin
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No other effects on IVH reported in a 

variety of studies on management of PDA



Head midline position for preventing the occurrence or extension 

of germinal matrix‐intraventricular haemorrhage in preterm infants

Romantsik O, Calevo MG, Bruschettini M

Cochrane Database of Systematic Reviews 2020, Issue 7. Art. No.: 

CD012362. DOI: 10.1002/14651858.CD012362.pub3.



3 trials 

involving 290 infants 

Romantsik O, Calevo MG, Bruschettini M. Head midline position for preventing the occurrence or extension of germinal matrix‐intraventricular 

haemorrhage in preterm infants. Cochrane Database of Systematic Reviews 2020, Issue 7. Art. No.: CD012362. DOI: 

10.1002/14651858.CD012362.pub3.

Head midline position for preventing the occurrence or extension of 

germinal matrix‐intraventricular haemorrhage in preterm infants



Head midline position for preventing the occurrence or extension

of germinal matrix‐intraventricular haemorrhage in preterm infants. 

Three RCTs, with a total of 290 infants (either < 30 weeks' gestational age or < 1000 g 

body weight), met the inclusion criteria. 

Two trials compared supine midline head position versus head rotated 90° with the cot 

flat. One trial compared supine midline head position versus head rotated 90° with the 

bed tilted at 30°. 

We found no trials that compared supine versus prone midline head position.

Romantsik O, Calevo MG, Bruschettini M. Head midline position for preventing the occurrence or extension of germinal matrix‐intraventricular 

haemorrhage in preterm infants. Cochrane Database of Systematic Reviews 2020, Issue 7. Art. No.: CD012362. DOI: 

10.1002/14651858.CD012362.pub3.



Outcome Studies Infants Results

• any intraventricular hemorrhage: 3 studies 290 infants RR 1.11 (95% CI 0.78 to 1.56)

• severe intraventricular 
hemorrhage

3 studies 290 infants
RR 0.71 (95% CI 0.37 to 1.33)

• mortality 3 studies 290 infants RR 0.49 (95% CI 0.25 to 0.93)

Romantsik O, Calevo MG, Bruschettini M. Head midline position for preventing the occurrence or extension of germinal matrix‐intraventricular 

haemorrhage in preterm infants. Cochrane Database of Systematic Reviews 2020, Issue 7. Art. No.: CD012362. DOI: 

10.1002/14651858.CD012362.pub3.

Head midline position for preventing the occurrence or extension 

of germinal matrix‐intraventricular hemorrhage in preterm infants

The certainty of the evidence was very low for all outcomes 

because of limitations in study design and imprecision of estimates. 



Other postnatal interventions

Outcome Studies Infants Results

Postnatal phenobarbital in preterm infants

- any intraventricular hemorrhage 11 955 RR 0.91, 95% CI 0·77 to 1·08

- severe intraventricular hemorrhage 12 982 RR 0·77, 95% CI 0·58 to 1·04

Ethamsylate in preterm infants

- any intraventricular hemorrhage 6 1117 RR 0·77, 95% CI 0·65 to 0·92

- severe intraventricular hemorrhage 6 1117 RR 0·68, 95% CI 0·48 to 0·97

Vitamin E in preterm infants

- any intraventricular hemorrhage 7 1755 RR 0·85, 95% CI 0·73 to 0·99

- severe intraventricular hemorrhage 3 644 RR 0·91, 95% CI 0·60 to 1·38

Vitamin A in preterm infants

- any intraventricular hemorrhage 3 907 RR 0·95, 95% CI 0·82 to 1·10

- severe intraventricular hemorrhage 4 1035 RR 0·95, 95% CI 0·72 to 1·25

Early erythropoiesis‐stimulating agents in preterm infants

- any intraventricular hemorrhage 10 1226 RR 0·98, 95% CI 0·76 to 1·26

- severe intraventricular hemorrhage 8 1460 RR 0·60, 95% CI 0·43 to 0·85



Can quality improvement initiatives 
reduce intraventricular hemorrhage 

in preterm infants?



• Inclusion: Single-center or multicenter quality 
improvement interventions (QII) focused on reducing 
the incidence or severity of IVH in preterm infants

• Exclusion: 
• Population outside of neonatal critical care

• Secondary analyses of previously published initiatives

• Abstracts only

• Included IVH only as a balancing measure

Systematic Review



17 studies

5,481 infants

• 2,347 in pre-intervention groups

• 3,134 in intervention groups

Ten in U.S., two in Germany, two in Brazil, two in Canada, 
one in the Netherlands

Results



• Antenatal

• Delivery Room

• NICU
• Parental engagement

• Staffing

• Environment

• Positioning

• Minimize handling, pain, stress and procedures

• Medications 

• Hemodynamic management

• Respiratory care

• Protocols and procedures

Actions



• Four of ten had significantly lower risk differences

IVH



Severe IVH

Eight of 13 had significantly lower risk differences



• Most of the QIIs included many actions

• Hard to measure the effect of doing QI from the 
intervention

• Publication bias

• Search terms 

• No tools to assess risk of bias

Limitations



IVH and Equity



Benavente-Fernández I, Synnes A, Grunau RE, et al. 

JAMA Netw Open. 2019;2(5):e192914. doi:10.1001/jamanetworkopen.2019.2914

Original Investigation I Pediatrics
May 3, 2019

Association of Socioeconomic Status and Brain Injury With 
Neurodevelopmental Outcomes of Very Preterm Children



Benavente-Fernández I and colleagues. JAMA Netw Open. 2019;2(5):e192914. 
doi:10.1001/jamanetworkopen.2019.2914

Maternal education, brain injury and IQ



Editorial I Pediatrics
May 3, 2019

Is Social Inequality in Cognitive Outcomes Increased by 
Preterm Birth–Related Complications?

Wolke D. Is Social Inequality in Cognitive Outcomes Increased by Preterm Birth–Related Complications?
JAMA Netw Open. 2019;2(5):e192902. doi:10.1001/jamanetworkopen.2019.2902

These findings are consistent with a view that high-risk neonates are more sensitive to social risk factors. Thus, inequality 
in cognitive development in those born into low-SES households may be further compounded by experiencing moderate 
to severe brain injury….

To understand and develop appropriate interventions for the cognitive development of our most at-risk children, we need 
to understand how reproductive and caretaking risk factors work together. 

Otherwise, we continue to allow social inequality to be piled on those born at high neonatal risk.



The Future?

Stem cell‐based interventions for the prevention and treatment of germinal 

matrix‐intraventricular hemorrhage in preterm infant

Romantsik O, Bruschettini M, Moreira A, Thébaud B, Ley D. Stem cell‐based interventions for the 

prevention and treatment of germinal matrix‐intraventricular haemorrhage in preterm infants. Cochrane 

Database of Systematic Reviews 2019, Issue 9. Art. No.: CD013201. DOI: 

10.1002/14651858.CD013201.pub2.
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