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Outline

• Historical review
• Trends in periviable survival & variables impacting survival
• Antenatal consultation
• Antenatal periviable management
• Perspectives of former preterm infants
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Neonatology History

Diseases of the Newborn
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Neonatology History - 1963
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Neonatology History - 1963
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Martha Lott – Born 1961

Martha's Story
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Neonatology History - 1964

Delivoria-Papadopoulos  & Swyer, 1964

• Delivoria-Papadopoulos  & Swyer, “Assisted Ventilation in Terminal Hyaline Membrane Disease”
• 18 infants with “terminal and apparently hopeless cases of RDS”
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Neonatal History - 1965

Stahlman et al. 1965 Delivoria-Papadopoulos  et al. 1965
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Why the Focus on the Lungs?
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What limits the periviable threshold?

• Canalicular Stage (16-25 weeks)
• Mesenchymal thinning
• Respiratory bronchioles
• Primitive alveolar/capillary network
• Type II pneumocytes – surfactant
• Fetal breathing
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Periviability: Trends in Survival

1940s

• ~0%

1950s-1960s

• 10%-30%

1970s

• 10%-50%

1975

• First NPM 
subspecialty 
exam offered 
by ABP

1980s – 1990s

• 1st NRN & 
EPICure

Surfactant
Trials
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https://www.childrenshospitalvanderbilt.org/information/mildred-stahlman-pioneer-neonatal-intensive-care
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Surfactant Trials

13
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Periviability: Trends in Survival

Stoll et al. 2015

All liveborn infants regardless of 
treatment initiation
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Periviability: Trends in Survival

Boghossian et al. 2025
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Current Survival Statistics
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Current Survival Statistics

GA Delivered Survived 

n (%)

Survived/of those given 
ICU care (%)

22 16 3 (11) 3/4 (75)

23 27 8 (29) 8/21 (38)

24 51 26 (51) 26/47 (55)

25 45 39 (87) 39/42 (93)

26 50 45 (90) 45/49 (92)

27 79 68 (86) 68/79 (86)
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Current Survival Statistics

CUMC – Bergan Mercy, 2020-2024
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Why the Variability?
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Periviability: Variability in Reporting

Patel et al. 2017
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Variability in Recommendations

• Systematic review: Delivery 
room care of periviable infants
• Primary outcome: rating of 

recommendation from comfort 
care to active care
• Included 31 guidelines from 23 

countries

Guillen et al. 2015
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Predicting Mortality & Morbidity
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Predicting Mortality & Morbidity

Morse et al. 2000
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Predicting Mortality & Morbidity

Morse et al. 2000
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Predicting Mortality & Morbidity

• Perceived vs True Outcomes: 
22-23 weeks
• Survey: Midwives, RN, 

Neonatologists, OB at tertiary 
and non-tertiary hospitals
• Underestimate survival: 14%
• Overestimate disability: 33%

Boland et a. 2022
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Predicting Mortality & Morbidity

Boland et a. 2022
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What is Morbidity?
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Morbidity

Bayley Scales of Infant and Toddler Development

Neurodevelopmental Impairment Categorization
Mild: Bayley III cognitive & motor >85 & GMFCS level 0-1
Mod: Bayley III cognitive & motor >70, <85 & GMFCS level 2-3
Severe: Bayley III cognitive & motor <70 & GMFCS level 4-5, 

bilateral blindness, bilateral severe hearing impairment
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Morbidity Trends at Periviability
• Prospective NICHD NRN data: 

• ~2,600 infants 22-26weeks between 2013-2016 
with follow up at 22-26 months

• Mild: 
• Bayley III cognitive & motor >85 & GMFCS level 0-

1

• Moderate: 
• Bayley III cognitive & motor >70, <85 & GMFCS 

level 2-3

• Severe: 
• Bayley III cognitive & motor <70 & GMFCS level 4-

5, bilateral blindness, bilateral severe hearing 
impairment

Bell et al. 2022
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Morbidity Severity with Time

Taylor et al. 2021

BSID <50 or GMFC 5

BSID 50-70 or GMFC 3-4 or 
blindness or deafness

BSID >70 or GMFC <3

IQ 55-70, GMFCS 3, bilateral hearing loss or 
blindness, ASD level 2 or epilepsy

IQ 35-54, GMFCS 4, ASD level 3

IQ<35, GMFCS 5, or ASD level 3 + IQ 35-54
13%

6%

28%

17%

58%

77%
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Morbidity Severity with Time: 23-25 weeks

Taylor et al. 2021

29%
16%

30%
31%

36%

45%

16%
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Periviability: Current Recommendations
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Periviability: Current Recommendations

SMFM. 2024
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Antenatal Consultation at Periviability
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Antenatal Consultation at Periviability: 
Current Recommendations

ACOG. 2017
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Antenatal Consultation at Periviability: 
Current Recommendations

Optimize outcomes à deliver at a center with expertise in BOTH 
maternal and neonatal periviable care

⬇

Provide multi-disciplinary counseling
⬇

Have a *plan*

37

Antenatal Consultation at Periviability: 
Having a Plan

“Everyone has a plan until they get hit in the mouth.”
Mike Tyson
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Periviable Consultation

• Provide parents with most accurate prognosis possible. 
• Tailored to each family and their individual case
• Emphasize that statistics, if given, are specific to this gestational 

age and improve with each additional DAY of pregnancy

Janvier et al. 2012
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Antenatal Consultation at Periviability:
Avoid Data Dumping

Janvier et al. 2012

• “At 24 weeks, survival is 50-70%. If the baby survives, she has a 
40-50% chance of no disability, 20-30% chance of major disability, 
and 40-50% chance of minor disability.”
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Antenatal Consultation at Periviability:
Avoid Data Dumping
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Antenatal Consultation at Periviability:
Avoid Data Dumping

Janvier et al. 2012

1. People don’t understand statistics
2. Stating statistics introduces framing bias

42
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Framing Effect

Haward et al. 2008

• Positively framed vignette (ABOVE) providing survival 
and lack of disability statistics

• Negatively framed vignette was identical with exception 
of providing death and disability statistics
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Antenatal Consultation at Periviability:
Avoid Data Dumping

1. People don’t understand statistics 
2. Stating statistics introduces framing bias
3. Percentages describe outcomes for a group of infants, parents 

want to know outcome for their baby (0 or 100%)
4. Life and death decisions are not made using only rationale 

statistics, emotions play a significant role

Janvier et al. 2012

44

Playbook for Periviable Consultation

Krakauer & Anani. 2022

• Introduction
• Introduce self/role
• Assure all family members/support people are present (if feasible)
• Sit down (eye level preferred)
• BE NORMAL: ask sex, name (if known) and use name not “fetus” in 

consult
• Ask about family – other children, where they live, +/- employment

• Discuss goals of consultation (i.e. develop a plan)
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Playbook for Periviable Consultation

• Situational assessment
• Elicit parents’ current understanding. 
• Re-affirm current knowledge and fill in gaps of obstetrical factions and 

reason(s) for consult
• Introduce the role of the NICU and provide reassurance
• LISTEN

• what questions do you have? 
• Do you have any previous experience with prematurity? 
• What concerns you the most?

Krakauer & Anani. 2022
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Playbook for Periviable Consultation

• Provide Information
• What information is most helpful to you? 

• Details or “big picture”
• Tailor conversation to their needs
• Talk about role of a parent in the NICU – breast feeding, bedside cares, 

kangaroo care, involvement with therapy teams

Krakauer & Anani. 2022
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Outcome Tool

• Center specific data is 
preferred
• NICHD Outcomes calculator 

can help if center data not 
available
• ***data from 2006-2012***

NICHD Outcomes Tool

48
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Playbook for Periviable Consultation

• Decision making
• Circle back on values

• “After hearing the information thus far, what is most important to you?”
• Discuss potential trajectories (intensive care, comfort care, “trial of life”) 

and reassure family all trajectories are loving decisions they are making 
for their child. 
• “I know this is not easy but understand you do not need to make this decision alone. 

My role is to help you, and I am happy to provide recommendations as well.”
• Summarize understanding of parents’ wishes
• Reassure family consult is ongoing and can answer any future questions

Krakauer & Anani. 2022
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Antenatal Factors Impacting Outcomes

50

Antenatal Factors Impacting Outcomes

Modifiable
• Antenatal Steroids
• Magnesium
• Mode of Delivery
• Cord management

Not Modifiable
• GA
• Birth weight
• Sex
• Singleton vs Multiple 
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Antenatal Factors Impacting Outcomes: ANS

• Survival (P<.01): 
• ANS: 39% 
• No ANS: 19.5% 

Ehret et al. 2018 Backes et al. 2021

Risk ratio
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Benefits of Betamethasone
Corticosteroid impact by organ system

• Lung
• Surfactant production
• Fluid clearance
• Improved capillary permeability
• Mesenchymal thinning

• Brain
• Enhanced myelination
• Maturation of BBB
• Decrease ischemic change

• Skin
• Keratinization

• Liver
• Glycogen synthesis

• Intestine
• Gland and villi maturation
• Increase protein absorption
• Enhanced digestion

• Pancreas
• Enhanced insulin responsiveness

• Kidney
• Improved filtration, sodium reabsorption, concentrating ability

53

Antenatal Factors impacting outcomes:
Magnesium

• Mechanism unclear:
• BP and normalizing CBF
• Antioxidant effects
• Anti-inflammatory effects

Rouse et al. 2008 (BEAM Trial)
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Antenatal Factors impacting outcomes:
Magnesium +/- ANS

Gentle et al. 2020

• 22-27 weeks: Mg + ANS vs ANS or Mg alone on death 
or severe MDI at 18-26 weeks

• Combination superior to Mg or ANS alone
• Significance lost at 22-24 weeks, but sample size 

extremely small
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Antenatal Factors Impacting Outcomes:
Mode of Delivery

• There may be benefit to planned c-section in 
mispositioned fetus at 22-23 weeks.

• Maternal morbidity is higher with c-section in 
periviable deliveries

• Extensive counseling should be provided regarding 
risk of maternal morbidity and impact on future 
pregnancies with c-section at 22-23 weeks. 

Czarny et al. 2021
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Prenatal Factors impacting outcomes:
Umbilical Cord Management

• Delayed cord clamping (DCC) is an established intervention 
proven to reduce mortality, IVH, and BPD 
• Concern that non-vigorous extremely preterm infants are harmed 

by delaying resuscitation with 30-60 seconds of cord clamping
• In such situations, placental transfusion via cord milking provides 

a more rapid alternative
• Early trials showed no difference in outcomes between the two 

interventions
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Antenatal Factors Impacting Outcomes:
Umbilical Cord Management

Katheria 2019

• Multi-national RCT DCC vs cord milking 24-31 wks
• Primary outcome: Death OR Severe IVH
• Early trial discontinuation

• Biggest impact was severe IVH rate – most 
pronounced at 22-26 weeks

• No digerence in other DR interventions to explain 
outcomes 
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Prenatal Factors impacting outcomes:
Umbilical Cord Management

Kumbhat 2021

• Multi-center retrospective study
• Primary outcome death OR severe IVH
• Stratified by GA
• Severe IVH worse for cord milking compared to DCC overall and 

amongst 25-28 weeks
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Neonatal Management
The known, unknown, maybe known, thought to be known, potentially known
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“The Known”…or at least “The Studied”

• 400+ systematic reviews
• Protocols for reviews in process
• In-depth analysis with citations 

for each study in each review
• Not all reviews provide answers…

62

Additional Periviability Resource

63

ELBW/Extreme Prematurity Protocols

• Protocols tailored to all infants born <28 weeks or <1kg
oAntenatal 
oDelivery room
oRespiratory
oFeeding
oLines
oNeuro care

oBut periviable neonates?

64
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67

Standardization of Care

• Development of Tiny Baby team
• OB, MFM, NICU “stakeholders”

• Protocolization of care
• Based on best available data AND 

local capabilities/comfort
• Protocolization
• Learn to do something and do it well
• Improves outcomes
• Reduces variability
• Produces better data for QI

68

Standardization of Care

69

Perspectives of Former Premies

70

Perspectives of Former Premies

Girard-Block 2021

• Study-reported healthcare utilization of former 
preterm and term individuals –now young adults

• No difference in rating of health BUT
• Former premies more likely to rate their health worse 

compared to their peers

71

Perspectives of Former Premies

• Full line: self-description
• Dotted line: family description
• Dashed line: society 

description

Girard-Block 2023
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Perspectives of Former Premies

G ira rd-B lock 2022

“What does it mean to you to be born preterm?”
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Parental Perspectives of Former Premies

Janvier et al. 2023
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Questions?

75

References
Delivoria-Papadopoulos, M. and P.R. Swyer, Assisted Ventilation in Terminal Hyaline Membrane Disease. Arch Dis Child, 1964. 39(207): p. 481-4.

Smith, C., et al., The Idiopathic Respiratory Distress Syndrome in the Newborn; Management by Tracheotomy and Intermittent Positive Pressure Respiration. Ann Otol Rhinol Laryngol, 1964. 73: p. 1082-94.

Stahlman, M.T., et al., The Management of Respiratory Failure in the Idiopathic Respiratory Distress Syndrome of Prematurity. Ann N Y Acad Sci, 1965. 121: p. 930-41.
Long, W., et al., A controlled trial of synthetic surfactant in infants weighing 1250 g or more with respiratory distress syndrome. The American Exosurf Neonatal Study Group I, and the Canadian Exosurf Neonatal Study Group. N Engl J Med, 1991. 325(24): p. 1696-703.

Morse, S.B., et al., Estimation of neonatal outcome and perinatal therapy use. Pediatrics, 2000. 105(5): p. 1046-50.

Haward, M.F., R.O. Murphy, and J.M. Lorenz, Message framing and perinatal decisions. Pediatrics, 2008. 122(1): p. 109-18.

Rouse, D.J., et al., A randomized, controlled trial of magnesium sulfate for the prevention of cerebral palsy. N Engl J Med, 2008. 359(9): p. 895-905.
8. Janvier, A., J.M. Lorenz, and J.D. Lantos, Antenatal counselling for parents facing an extremely preterm birth: limitations of the medical evidence. Acta Paediatr, 2012. 101(8): p. 800-4.

9. Guillen, U., et al., Guidelines for the Management of Extremely Premature Deliveries: A Systematic Review. Pediatrics, 2015. 136(2): p. 343-50.

10. Stoll, B.J., et al., Trends in Care Practices, Morbidity, and Mortality of Extremely Preterm Neonates, 1993-2012. JAMA, 2015. 314(10): p. 1039-51.

11. American College of, O., Gynecologists, and M. Society for Maternal-Fetal, Obstetric Care consensus No. 6: Periviable Birth. Obstet Gynecol, 2017. 130(4): p. e187-e199.
12. Patel, R.M., et al., Survival of Infants Born at Periviable Gestational Ages. Clin Perinatol, 2017. 44(2): p. 287-303.

13. Ehret, D.E.Y., et al., Association of Antenatal Steroid Exposure With Survival Among Infants Receiving Postnatal Life Support at 22 to 25 Weeks' Gestation. JAMA Netw Open, 2018. 1(6): p. e183235.

14. Katheria, A., et al., Association of Umbilical Cord Milking vs Delayed Umbilical Cord Clamping With Death or Severe Intraventricular Hemorrhage Among Preterm Infants. JAMA, 2019. 322(19): p. 1877-1886.

15. Gentle, S.J., et al., Association of Antenatal Corticosteroids and Magnesium Sulfate Therapy With Neurodevelopmental Outcome in Extremely Preterm Children. Obstet Gynecol, 2020. 135(6): p. 1377-1386.
16. Backes, C.H., et al., Proactive neonatal treatment at 22 weeks of gestation: a systematic review and meta-analysis. Am J Obstet Gynecol, 2021. 224(2): p. 158-174.

17. Czarny, H.N., et al., Association between mode of delivery and infant survival at 22 and 23 weeks of gestation. Am J Obstet Gynecol MFM, 2021. 3(4): p. 100340.

18. Girard-Bock, C., et al., Health perception by young adults born very preterm. Acta Paediatr, 2021. 110(11): p. 3021-3029.

19. Kumbhat, N., et al., Placental transfusion and short-term outcomes among extremely preterm infants. Arch Dis Child Fetal Neonatal Ed, 2021. 106(1): p. 62-68.
20. Taylor, G.L., et al., Changes in Neurodevelopmental Outcomes From Age 2 to 10 Years for Children Born Extremely Preterm. Pediatrics, 2021. 147(5).

21. Bell, E.F., et al., Mortality, In-Hospital Morbidity, Care Practices, and 2-Year Outcomes for Extremely Preterm Infants in the US, 2013-2018. JAMA, 2022. 327(3): p. 248-263.

22. Boland, R.A., et al., Disparities between perceived and true outcomes of infants born at 23-25 weeks' gestation. Aust N Z J Obstet Gynaecol, 2022. 62(2): p. 255-262.

23. Girard-Bock, C., et al., Gratitude, fragility and strength: Perspectives of adults born preterm about prematurity. Acta Paediatr, 2023. 112(7): p. 1461-1470.
Society for Maternal-Fetal, M., et al., Society for Maternal-Fetal Medicine Consult Series #71: Management of previable and periviable preterm prelabor rupture of membranes. Am J Obstet Gynecol, 2024. 231(4): p. B2-B15.

Boghossian NS, Greenberg LT, Edwards EM, Horbar JD. Active Treatment and Survival Trends for Periviable Births by Race and Ethnicity. JAMA. 2025;333(21):1925–1928. doi:10.1001/jama.2025.3033

76


