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* Trends in periviable survival & variables impacting survival
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* Antenatal periviable management

* Perspectives of former preterm infants

Neonatology History

We trust we have been forgiven for coining the words, ‘neonatology* and ‘neonatologist.” We do not recall ever having seen them in print. The one
(designates the art and science of diagnosis and treatment of disorders of the newbom infant, the other the physician whose primary concern lies in
the specialty. ... We are not advocating now that a new subspecialty be lopped from pediatrics ... yet such a subdivision ... [has] as much merit as
|does pediatric hematology.

—A. J. Schaffer, 1960}

Diseases of the Newborn

Neonatology History - 1963
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Martha Lott — Born 1961

Martha's Story

Neonatology History - 1964

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

TasLe |
INITIAL CLINICAL AND BIOCHEMICAL STATUS
(VENOUS BLOOD) OF I8 INFANTS DIVIDED INTO THREE
GROUPS OF 6 PATIENTS ON BASIS OF
INCREASING SEVERITY

Chinxcal Group 1 n n

Respirators arrest L)

Arrest 3 Arrest 1
Heart Arrest 3 or

Rate - 20 Rate - 60
Cyanosis Paliid Moutling Livid
pH 65 675 678
PvCO, (mm.Hg) 100 100 100
Buffer base (mEq 1) <150 200 200

Delivoria-Papadopoulos & Swyer, 1964
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Neonatal History - 1965

otal 1065)

Why the Focus on the Lungs?
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* Canalicular Stage (16-25 weeks)

What limits the periviable threshold?

* Mesenchymal thinning
* Respiratory bronchioles
* Primitive alveolar/capillary network

« Type Il pneumocytes - surfactant
* Fetal breathing

Periviability: Trends in Survival

~0% + 10%-30% - 10%-50% «FirstNPM *ISINRN &

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

o

A CONTROLLED TRIAL OF SYNTHETIC SURFACTANT IN INFANTS WEIGHING 1250 g OR

WaLker Love, M.D., Avtiiony Cone, MB., Rosewr Corrox,
Gart. McGumngss, M.D., Dowvat Wavtee, M.D., Jow Warrs, M.D., Jor Swevri, M.D.
Hawky Barp, M.D,, Victos Carsice, M.D.

“THE NEW ENGLAND JOURNAL OF

Ne .12, 1091

RE WITH RESPIRATORY DISTRESS SYNDROME.
MD. Sugay Covrraey, MD,
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Periviability: Trends in Survival

mrorTr—— T PEEET—
= e — Ienmion 10 Tasar Treatment Received
by 2o e et | o
Death doc 10 RDS. m,,”wm m,,"mm, oo Ay " 7 0% *10%:30% «10%-50% « FirstNPM ~1StNRN &
mves e e um ze o || bhemaen 3G
e 32 a2 I | et
[ R T wo oms | | e cneols rooe
e B 130 weo s o | |2 A
IO e Y o] b || S
iy .
e o i e
& &
el T ———
Periviability: Trends in Survival
Periviability: Trends in Survival T R
100% L
52w i-
B o
$5 T [y
Allliveborn infants regardless of gg 50% =)
treatment initiation 35 % E
- .
85 2w
3 1on
o FEERE
©1998-2002 &% 26% 56% 76% N
Current Survival Statistics Current Survival Statistics
P
90% H axpn 206 —— — Suniveo those given
80% ] P
70% ©Swalen* 2012- 16 ELGAN Survival Comparison
60%
50%
40%
30%
20%
10%
n i
22 wks 23 wks 24 wks —

17

18



9/5/25

Current Survival Statistics

CUMC - Bergan Mercy, 2020-2024
Survival
22-29 Weeks By GA Week

Why the Variability?
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Periviability: Variability in Reporting
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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

ks . .

Guileneral 200
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Predicting Mortality & Morbidity

YOUAREGOING TOLIVE?
= B

Predicting Mortality & Morbidity

.
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Predicting Mortality & Morbidity

3 Pediatric

Likelihood ratio: Optimist: Pessimist

30 oB

tide

Likelihood ratio: Optimist: Pessimist

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%

25

Bolandero 20,
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Predicting Mortality & Morbidity

o

60 -0 -2

Difference % (predicted-true)
2 4 &

2010
Survival

2010
Major disability

Boland eta. 20

What is Morbidity?
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Mild:
Mod:
Severe:

Bayley Scales of Infant and Toddler Development

Morbidity

Impairment Categorization
Bayley Iil cognitive & motor >85 & GMFCS level 0-1
Bayley Ill cognitive & motor >70, <85 & GMFCS level 2-3
Bayley Ill cognitive & motor <70 & GMFCS level 4-5,
bilateral blindness, bilateral severe hearing impairment

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 il cognitive & motor >85 & GMFCS level 0-
5

Moderate:

+ Bayleyll cognitive & motor >70, <85 & GMFCS
level 2-

Severe:

+ Bayley il cognitive & motor <70 & GMFCS level 4-

5, bilateral blindness, bilateral severe hearing
impairment

0 oesornon

e - -
estatonatagewk

Bell ot al, 2022
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blindness or deafness

BSID>700r GMFC <3

BSID 50.70 0 GMFC 3.4

BSID <500r GMFCS

Morbidity Severity with Time
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195570, GMFCS 3, bilateral hearing loss or
blindnes:

5, ASD lovel 2 r opilepsy.

1Q35-54, GMFCS 4, ASD level 3

1Q<35, GMFCS 5, or ASD level 3.+ 1Q35-54

Tayioretal 2021

Morbidity Severity with Time: 23-25 weeks

SUPPLEMENTAL TABLE 5 NDI by Gestational Age: 2 Years A 2 years | None to mig
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Periviability: Current Recommendations

Periviability: Current Recommendations

TABLE

Summary of Ameri ici ists and Society
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Antenatal Consultation at Periviability

Antenatal Consultation at Periviability:
Current Recommendations

TABLE 2
Recommendations for periviable birth

Recommendations Grade of Recommendations
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Antenatal Consultation at Periviability:
Current Recommendations

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

a
Provide multi-disciplinary counseling

(¥]

Have a *plan*

Antenatal Consultation at Periviability:
Having a Plan

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

37 38
- . Antenatal Consultation at Periviability:
Periviable Consultation . . o
Avoid Data Dumping
* Provide parents with most accurate prognosis possible. o X
i i L * “At 24 weeks, survival is 50-70%. If the baby survives, she has a
* Tailored to each family and their individual case 40-50% chance of no disability, 20-30% chance of major disability,
* Emphasize that statistics, if given, are specific to this gestational and 40-50% chance of minor disability.”
age and improve with each additional DAY of pregnancy
39 40
Antenatal Consultation at Periviability: Antenatal Consultation at Periviability:
Avoid Data Dumping Avoid Data Dumping
1. People don’t understand statistics
2. Stating statistics introduces framing bias
41 42



9/5/25

Framing Effect

[imagine now that you (or someone close (0 You) are pregmant You have Just

ome back from a trip and notice that you are having cramps. You are worried because
ou are at only 23 weeks which is very premature. Up until now your pregnancy has
een normal. You visit your doctor who tells you that you are

soing into premature labor and that you may deliver in the next 36 hours. Your

doctor admits you 1o the hospital and tres to help stop your labor. You ask your doctor|
hat usually happens when babies are born this early. Your doctor tells

At 23 weeks, which is how far along you are in your pregnancy, 25 ot of 100
babies will survive if provided intensive care. Of those who survive, 1 outof
the 25 babies will not have severe developmental disabilites. With comfort care,
all babies born this carly would die. However, the baby's suffering would be
minimized

four doctor asks you what option you want to choose.

1 would want the doctors o provide the baby intensive care.

© 1would want the doctors to provide the baby comfort care.

Mortaity frame

Sunvivaltrame

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

- Negatively framed vignette was identical with exception
of providing death and disability statistics

Havard et al. 2008

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

43

Jaoieceal 201
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Playbook for Periviable Consultation

* 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)

Krakauer & Anani. 2022

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

Outcome Tool

[Friremely Preverm Bich Gutcomes oo

« Center specific data is
preferred

* NICHD Outcomes calculator
can help if center data not
available

* ***data from 2006-2012***

47
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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”) A LF | . 0
and reassure family all trajectories are loving decisions they are making ntenata actors mpactlng utcomes
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 | 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: ANS

[Table2-SurvivalRates, by Gestational Ageat Bt
Ho-ofSovversTota No.fnfants ()
PostaatlLife Support W
A Eesure

Antenatal Factors Impacting Outcomes

Proactive neonatal treatment at 22 weeks of
: i{ i d meta-analysis

Modifiable Not Modifiable e e wgssar
b — G S

* Antenatal Steroids * GA B o o Taaiei imanie | [y tndngs N

* Magnesium * Birth weight s s s im0 dwdsie | |2kl sston ndproided prscive neostal stment resuctaton

* Mode of Delivery * Sex -

* Cord management « Singleton vs Multiple —

Backesoral 2001

Elueretal 201
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Benefits of Betamethasone Antenatal Factors impacting outcomes:
Magnesium

Corticosteroid impact by organ system

- Lung
" Surtoctant prouction
Table 1 Immaturty of organs of normal fetses ot L o
; esponsbe ormorbic Y —— i o
e e ST ol ooty =T * Mechanism unclear:
- S e -
o “About 250,000 saccules, no alveall NG i 00 * BP and normalizing CBF
Kot et 1 Vatrenores. sy s _overan o « Antioxid £
LT LTI * Decreaseischericchange it wisps o ntioxidant effects
Kidneys Very low renat blood flow and T T T T i
= slomeruar filtration ey * Anti-inflammatory effects
Low sodium reabsorption * Keratinization W07 00 1171083 110) 081 @117 e
Inabity to concentrate o iy Wiy mapn esenon o
- =nbiia 2" Glycogmathens R T
Poorly developed peristalss o (mm
skin Minimal comifcaton " Glandancimaturation e I e e o o
Poor barier unction + Incresseprotenabsorpion e
Brain Immature respiratory control * Enhanced digestion e ey sl 1001930110 036
Immune system _inadeauat responses o nfection - Pancreas
 Ehancadinsulnresponsivensss
- Kidney

+ Improvedfitration, sociumreabsorption, concentrating abilty
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Antenatal Factors impacting outcomes:
Magnesium +/- ANS

Antenatal Factors Impacting Outcomes:

Mode of Delivery

Neonstal s of it bt 227 nd 2 57 ks o etation

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

Table 5. fraie s ER a oy con
Sulate Exposire Sufate Pxpostre” iy ]
e T R —T T

agnasum St (s No s s

[ry— a o swms

Mg St o v Mgpesim Sufste Oy = = e

pr) nadsted  Adusied OF Uniloted Ok Adutod OR_ Unsduted OR _ Adjsted OR P o o

RS oRanen “Har | [oucme @ i @ i =]

[ETPEPp rasa oo masosn P v

s e

o)
i

0

[teratoones EIEIa

o o
36 u00-19 i701-2n

) @ |+ There may be benefit to planned c-section in

o mispositioned fetus at 22-23 weeks.

Maternal morbidity is higher with c-section in

i periviable deliveries

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

Coameial 2021

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
amore rapid alternative

* Early trials showed no difference in outcomes between the two
interventions

Antenatal F

* Multi-national RCT DCC vs cord

* Early trial discontinuation
* Biggestimpact was severe

outcomes

Umbilical Cord Management
+ Primary outcome: Death OR Severe IVH

pronounced at 22-26 weeks
* Nodifference in other DR interventions to explain

actors Impacting Outcomes:

milking 24-31 wks

IVH rate - most

o ) 0w
o) 1@ oc12)
@ 10 3cou)

@ i) 1o
Caton)

2501 2010 (500
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Prenatal Factors impacting outcomes:
Umbilical Cord Management

Table L. Table L.
Unbiic i Dsayed e wn_an e
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24w S425% 185010
Hw Tl D204
Zow Pt
27w B4(194% 284 (203%) *+ Multi-center retrospective study
e e o + Primary outcome death OR severe IVH

ey ISEIN W@ <00t * Stratified by GA
Bilwegt gl mean () SSQ4TY 9731 2612) 85
o 2569

+ Severe IVH worse for cord milking compared to DCC overall and

3

8¢ =
s 206(00% TOW@H 10

s T, amongst 25-28 weeks
Seatimn 2weasn @@ o
<450 @00 e(4N) 04
Dolery rom it
o smErsn mosEaT <t
Intaton 2045% PGS <ton
Chest compressions ZEm  wEow 0
. A0 210m0 %
Adnisontempetbae () %50 367(0) <000t
Hypbemaciaimisien  B8(160%  189(114%)
Strcint S9N 1011 (30%) <000t

Kumbhat 2021

Neonatal Management

The known, unknown, maybe known, thought to be known, potentially known

60
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iNOH F OVHE “”"“"I};T;;WV
sur agt Nt

transfusion

hydrocor nsm\?

dal)
PDA

DARDS, BPD
rntub t10n

ouprofen oxygen preastmilk jndomethacin

“The Known”...or at least “The Studied”

* 400+ systematic reviews

Cochrane > "
Neonatal for each study in each review

* Protocols for reviews in process
* In-depth analysis with citations

* Not all reviews provide answers...

ventilation for pulmonary dysfunction in preterm infants

High frequency jet ventilation versus high frequency oscillatory

Overal: This eviw found no evidence for comparisonof (e superarty or

HELV over HFOV, o
or having breat zmma.mmmauemwus

61
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Additional Periviability Resource

About Us

ELBW/Extreme Prematurity Protocols

* Protocols tailored to all infants born <28 weeks or <1kg

oAntenatal

o Delivery room
o Respiratory

o Feeding
olines
oNeuro care

oBut periviable neonates?

63
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Committee”

5 The Authort) under excusive icence 1o Spinger Natue America, inc. 2025

It's the little things. A framework and guidance for programs to
care for infants 22-23 weeks’ gestational age

Loura 8. Bemarcini" ™, Helen Healy (%', Ashley N. Battrbee (’, Elzabet Srennick, Page Church?, Leeann R. Paviek 0",
Thea Tagliaerro®, Col Tavers?, Kourtney Vier, Jennifer Walsh’, Matthenw A. Rysavy (5 and the Tiny Baby Collaborative Steering

Clinical Considerations for Care of Infants Born Before 24 Weeks' Gestational Age

i1 Ciicatconsidaraions for care ofinfants born before 24 weoke’ getationa age. This nfgraphic tends 0 s

ol o i pavens

* 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

Standardization of Care

Chart Title
Annotatons—spific changes o
rotevortnyaverts. Addsalayer
Unexpected Event ofqualtatve dat and el cl 3
tory shout what s happening

mw\ A\ AN S
\Y

Goaline -t esut you sre
aimingor
Median/Bssoline-performance
befre intervertions tares. You
need tleast 5 data poits

bl sl i o patnts thechar.

67
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Standardization of Care

22-23 weeks gestation

The impact of standardization of care for neonates born at|

A Graen s Doansa € Cortero 455, Amy T Nothan 013 s M. Geanborg 0%

e om

Perspectives of Former Premies

69

70

Perspectives of Former Premies

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

Perspectives of Former Premies

* Full line: self-description
* Dotted line: family description

* Dashed line: society
description

Girard-Block 2023

72
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Perspectives of Former Premies

“What does it mean to you to be born preterm?”

Box 1 Example of parental quotesfor the main

themes invoked when descrbing postive impacts of
ly

Box2  Bxample of parental quotes for the main
themes nvoked when describing negative impacts of

Parental Perspectives of Former Premies

Table 2 Frequency of most frequent positive and negative themes
invoked: impactsin relation to chid's level of NDI

e e shouid v e st 14 e e becorl s parson wh i srong and Inproved oot ot s gt s chomo | | s s o %0 oo Soniiant
110% pace and consider mysef lucky. | am very dy- patient. Al the problems | have gone through (medi- Wy didis invoked n=4s  WDin61 DI =47
namic, energetic, determined and have wind under Negative positve eallt SRR S el S 1 e reince gveme sengthand relience 66(45) 3064 19 40)
e s et e, ey . (=2 lived through worse. | think it is one of the reason: imgorant 506 1505 @)
"Bothing CAN 0 ef com®s o fone tic 180, became a teacher. | know what it means to have diffi- ks e ue) 1608 1766
(27-year-old female, with z,w;e:e,mh] culties, pain, anxiety and fear. But in general, | always e e tosaveau chld. Negative impacts
condtond i had doctors who were supportive, and my family e - o £
They say | am courageous, a go-getter and a fighter. =t helped give me nice life experiences. the moments with our children are precious’. invoked n=125 NDI n=54 I =48
i reasala ket eeceheal ek 2 v (27-year-old female, with 3 adverse health m"ﬂ"ﬂ",”""”“"“’""“"“""’“""’"“'f 35%) ‘Stress and fear 59(47) 2@ 140
haakh condtiona) naiferent conditions) Stronger famiyrlatioships G1%) B Los of equibrium 4G 1600 @
D sy T 1~ T
s s s e 1663
in evenyeay ! - . Data presented as number (%).
Essentially itis a more difficult start than average. But o =S :
v Gnconscou) sreng snd dapton sl I ity
(27-year-old female, with saav:;;:«:::; (;mﬂmﬂ:ummwwww A ;:;,.,(mh,mm.,&m
R
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