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Ethical aspects in the care and study of Ethical aspects in the care and study of 
infants at the borderline of viabilityinfants at the borderline of viability

The father of medicine as envisioned by a Byzantine artistThe father of medicine as envisioned by a Byzantine artist

HippocratesHippocrates
Children born at the Children born at the 
88thth month are not so month are not so 
viable as at the 7viable as at the 7thth

Hebrew TraditionHebrew Tradition

•• Naming on the 8Naming on the 8thth dayday
•• Circumcision is Circumcision is 

performed symbolizingperformed symbolizing
the covenant betweenthe covenant between
Abraham and GodAbraham and God

•• Death at 40 days Death at 40 days 
remains remains ““stillbornstillborn””



Hebrew TraditionHebrew Tradition
On family valuesOn family values

““The Jews see to it that their The Jews see to it that their 
numbers increase. It is a deadly numbers increase. It is a deadly 
sin to kill a born or unborn child, sin to kill a born or unborn child, 
and they think that eternal life is and they think that eternal life is 
granted to those who die in battle granted to those who die in battle 
or execution.or execution.””

Roman Historian TACITUS, A.D. 56Roman Historian TACITUS, A.D. 56--117117

St. Thomas St. Thomas 
AquinasAquinas
[1227[1227--1274]1274]

At the 25At the 25thth weekweek, , 
infants assume human infants assume human 
appearance, and the appearance, and the 
Holy Spirit enters inHoly Spirit enters in

Pius IXPius IX
[1792[1792--1878]1878]
Doctrine of Doctrine of 
Immaculate Immaculate 
Conception, Conception, 
life begins at life begins at 
conceptionconception

In the Constitution In the Constitution IneffabilisIneffabilis DeusDeus
of 8 December, 1854, Pius IX  of 8 December, 1854, Pius IX  
pronounced and defined that the pronounced and defined that the 
Blessed Virgin Mary "Blessed Virgin Mary "in the first in the first 
instance of her conceptioninstance of her conception, by a , by a 
singular privilege and singular privilege and gracegrace
granted by God, in view of the granted by God, in view of the 
meritsmerits of of Jesus ChristJesus Christ, the , the SaviourSaviour
of the of the human racehuman race, was preserved , was preserved 
exempt from all stain of exempt from all stain of original original 
sinsin." ." 



• 1930 1930 American Academy of PediatricsAmerican Academy of Pediatrics
recognizes premature birth as other recognizes premature birth as other 
than a than a lethal birth defectlethal birth defect ((weaklingsweaklings))

•• 1950 1950 World Health OrganizationWorld Health Organization
defines defines prematurityprematurity as birth at a as birth at a 
weightweight <2,500 grams<2,500 grams

•• 1980 1980 United States GovernmentUnited States Government
commissions commissions costcost accounting of accounting of 
medical technologies applied tomedical technologies applied to
premature infantspremature infants

The Last CenturyThe Last Century

““MelissaMelissa””
born 1980 atborn 1980 at
2323--5/7 wks,5/7 wks,
530 grams530 grams
•• Neonatology hasNeonatology has
become a new subbecome a new sub--
specialty of Pediatricsspecialty of Pediatrics

•• NICUNICU’’ss are builtare built
•• Fertility medicine Fertility medicine 
creates creates ““specialspecial””
babiesbabies

Recognize a Moral IssueRecognize a Moral Issue
•• MoralMoral –– Pertaining to the principles Pertaining to the principles 

of of right and wrongright and wrong; right conduct,   ; right conduct,   
or virtueor virtue

•• EthicalEthical –– Conforming to Conforming to accepted accepted 
principlesprinciples of right and wrong, of right and wrong, 
especially those governing the especially those governing the 
conduct of a profession, as medicineconduct of a profession, as medicine

•• A A moral conflictmoral conflict goes deeper than goes deeper than 
legal or institutional concernslegal or institutional concerns; deals ; deals 
with dignity, rights, and future hopeswith dignity, rights, and future hopes



PrinciplesPrinciples
•• AutonomyAutonomy –– Respect infant Respect infant andand parentparent
•• NonmaleficenceNonmaleficence –– ““PrimumPrimum non non nocerenocere””
•• BeneficenceBeneficence –– ““Do the right thingDo the right thing””[Spike Lee, 1989][Spike Lee, 1989]

•• JusticeJustice –– Is cost to society justified?Is cost to society justified?
•• TruthTruth –– DonDon’’t try to protect parentst try to protect parents
•• Medical futilityMedical futility –– Are risks/benefits of Are risks/benefits of 

intervention disproportionate?intervention disproportionate?
–– May reach consensusMay reach consensus
–– Never reach unanimityNever reach unanimity

Duty Duty –– Formalist ApproachFormalist Approach
EmannuelEmannuel Kant [1724Kant [1724--1804]1804]

•• Looks at the nature of the act itself Looks at the nature of the act itself 
(medical intervention), and at duties (medical intervention), and at duties 
(to preserve life), and at rights (infant (to preserve life), and at rights (infant 
and parent to receive care)and parent to receive care)

•• Consequences (outcomes) are Consequences (outcomes) are 
irrelevant, or of minor considerationirrelevant, or of minor consideration

Utilitarianism Utilitarianism ––
ConsequentialistConsequentialist ApproachApproach
John Stuart Mill [1806John Stuart Mill [1806--1873] and Jeremy Bentham 1873] and Jeremy Bentham 

[1748[1748--1832]1832]

•• Looks only at consequences to Looks only at consequences to 
determine ethical acceptabilitydetermine ethical acceptability

•• But, you must assess But, you must assess allall possible possible 
consequences (consequences (bothboth good and bad)good and bad)



Casuistry Casuistry –– Testing Testing 
ProportionalityProportionality

CaseCase--based Ethicsbased Ethics

•• How do risks and benefits compare?How do risks and benefits compare?
•• Are they proportionate or Are they proportionate or 

disproportionate?disproportionate?
•• How have similar cases been treated in How have similar cases been treated in 

the past?the past?
•• What were the outcomes?What were the outcomes?
•• How does this case differ from past How does this case differ from past 

cases?cases?

Published Guidelines for Pediatric Published Guidelines for Pediatric 
EndEnd--ofof--Life DecisionsLife Decisions

Solomon, et al, Pediatrics;116:2005Solomon, et al, Pediatrics;116:2005

•• 1.  Though distressing, the distinction between 1.  Though distressing, the distinction between 
witholdingwitholding and withdrawing life support is moot. and withdrawing life support is moot. 

•• 2. Medically supplied food and fluids can be 2. Medically supplied food and fluids can be 
stopped, like any intervention, when their burdens stopped, like any intervention, when their burdens 
outweigh their benefits.outweigh their benefits.

•• 3.  3.  OpioidsOpioids are appropriate for pain, even if hastens are appropriate for pain, even if hastens 
death: Research shows respiratory depression rare death: Research shows respiratory depression rare 
when titrated properly even at high doses. when titrated properly even at high doses. 

•• 4.  Paralytic agents should never be initiated during 4.  Paralytic agents should never be initiated during 
the withdrawal of lifethe withdrawal of life--support. support. 

•• 5.  Brain death criteria, like cardiac cessation does 5.  Brain death criteria, like cardiac cessation does 
not require familynot require family’’s permission for withdrawal of s permission for withdrawal of 
ventilator support. ventilator support. 

•• 6.  Dead6.  Dead--donor rule, donor rule, notnot permanently unconscious. permanently unconscious. 

Relevant InformationRelevant Information

•• Mortality/survival ratesMortality/survival rates
•• LongLong--term outcomes term outcomes —— functions functions 

limited, health related quality of limited, health related quality of 
life (HRQL)life (HRQL)

•• Effects on the FamilyEffects on the Family
•• Economics Economics —— cost to families & cost to families & 

to societyto society



Outcomes in ELBW BabiesOutcomes in ELBW Babies
Lorenz J: Seminars Lorenz J: Seminars PerinatolPerinatol 2001, 25:3482001, 25:348

•• English literature 1970 through 2000English literature 1970 through 2000
•• Reporting mortality and developmental Reporting mortality and developmental 

outcome for infants <27 weeks GAoutcome for infants <27 weeks GA
•• Direct examination and formal testing Direct examination and formal testing 

of >75% of survivors at of >75% of survivors at >>18 months of 18 months of 
ageage

⇒⇒ 26 reports of 30 cohorts26 reports of 30 cohorts

Survival in the USA: 22 WEEKS
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Survival in the USA: 24 WEEKS
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Survival in the USA: 25 WEEKS
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Survival in the USA: 26 WEEKS

MIDYEAR OF BIRTHS

PE
R

C
EN

T 
of

LI
VE

 B
IR

TH
S

0
10
20
30
40
50
60
70
80
90

100

1990 1991 1992 1993 1994 1995 1996 1997 all

81%81%

Lorenz J: Seminars Perinatol, 2001, 25:348

+95% CI



Summary, Survival of the Extremely Summary, Survival of the Extremely 
Premature Newborn InfantPremature Newborn Infant

North American studies, 1990North American studies, 1990’’ss

0 0 –– 21 %21 %13 %13 %22 weeks22 weeks

74 74 –– 93 %93 %81 %81 %26 weeks26 weeks

50 50 –– 82 %82 %71 %71 %25 weeks25 weeks

17 17 –– 68 %68 %51 %51 %24 weeks24 weeks

0 0 –– 46 %46 %28 %28 %23 weeks23 weeks

RangeRangeMeanMeanGestationGestation

Lorenz J: Seminars Perinatol, 2001, 25:348

Marked Variability in Rates Marked Variability in Rates 
of Disabilities for Survivorsof Disabilities for Survivors
•• Chance Chance –– only 7 cohorts with >100 only 7 cohorts with >100 

survivors survivors 
•• Heterogeneity among cohortsHeterogeneity among cohorts
•• Heterogeneity in criteria for defining Heterogeneity in criteria for defining 

disabilitiesdisabilities
•• Heterogeneity in Heterogeneity in perinatalperinatal morbidities morbidities 

associated with increased riskassociated with increased risk
•• Variations in Variations in perinatalperinatal/neonatal /neonatal 

management (aggressive management (aggressive vsvs passive)passive)

Neonatal OutcomesNeonatal Outcomes
ObstetricianObstetrician’’s willingness to intervenes willingness to intervene

Intact
13%

Serious 
Morbidity

20%

Stillbirth
5%

Neonatal 
Death
62%

Intact
17%

Neonatal 
Death
43%

Stillbirth
0%Serious 

Morbidity
40%

WillingWilling Not WillingNot Willing

Bottoms S: MFMUBottoms S: MFMU--AJOG 1997AJOG 1997



GA 23-26 weeks: CEREBRAL PALSY
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THE INCREASING PROPORTION OF THE INCREASING PROPORTION OF 
CP FROM ELBW INFANTSCP FROM ELBW INFANTS

          0%  16%  25%

< 1,000 g
> 1,000 g

INNER RING   INNER RING   –– 19601960
MIDDLE RING MIDDLE RING –– 19831983
OUTER RING  OUTER RING  –– 20012001

Lorenz J: Seminars Perinatol, 2001, 25:348

GA 23-26 weeks: low MDI or DQ
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GA 23-26 weeks: BLINDNESS
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GA 23-26 weeks: HEARING IMPAIRMENT
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GA 23-26 weeks: DISABILITY
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Summary of Outcomes Summary of Outcomes 
Research in ELBW BabiesResearch in ELBW Babies

1 1 13 reports of births 13 reports of births inin tertiary care perinatal centers in the USA from 1988tertiary care perinatal centers in the USA from 1988--19971997
22 10 reports of live births 10 reports of live births inin tertiary care perinatal centers in Canada, USA, Australia  tertiary care perinatal centers in Canada, USA, Australia  

from 1977from 1977--19951995

61 %61 %20 %20 %19 %19 %2626
50 %50 %19 %19 %31 %31 %2525
33 %33 %18 %18 %49 %49 %2424
17 %17 %11 %11 %72 %72 %2323

????87 %87 %2222

Survival Survival 
without without 

disabilitydisability

Survival Survival 
with with 

disabilitydisability22

DeathDeath11Gestational Gestational 
age, weeksage, weeks

Usual Guidelines for Intervention Usual Guidelines for Intervention 
Are Based on GestationAre Based on Gestation

Tyson JE, NICHD Workshop, March 2004,Tyson JE, NICHD Workshop, March 2004,
privileged communicationprivileged communication

>25 weeks GA, initiate intervention>25 weeks GA, initiate intervention
<<22 weeks, forego 22 weeks, forego interventoninterventon
2323--24 weeks, decide with parents24 weeks, decide with parents

Between 20Between 20--27 weeks, an error of as much as 3 weeks or as little 27 weeks, an error of as much as 3 weeks or as little 
as 1 week can change the decision to initiate interventionas 1 week can change the decision to initiate intervention

Errors in Estimating Errors in Estimating 
Gestational AgeGestational Age

Tyson JE, Neonatal NetworkTyson JE, Neonatal Network

•• Variability in cycle length (LMP): 2 SD = 40 Variability in cycle length (LMP): 2 SD = 40 
days for 2 years after menarche, decreasing days for 2 years after menarche, decreasing 
to 10 days in healthy adult womento 10 days in healthy adult women

•• >10% likelihood of fertility each day of cycle >10% likelihood of fertility each day of cycle 
from day 6from day 6--2121

•• At each week  by LMP, estimated gestation At each week  by LMP, estimated gestation 
varied between 7varied between 7--11 weeks (95% CI)11 weeks (95% CI)

•• Mean Pediatric estimates (revised Ballard) Mean Pediatric estimates (revised Ballard) 
exceeded Obstetric estimates (LMP) by          exceeded Obstetric estimates (LMP) by          
1.3 1.3 –– 1.9 weeks1.9 weeks



18%18%13%13%46%46%32%32%All All 

24%24%18%18%52%52%40%40%FemaleFemale

7%7%4% 4% 37%37%22%22%MaleMale

Maximum Maximum 
reportedreported

unimpaired unimpaired 
survivalsurvival

Observed Observed 
unimpaired unimpaired 

survivalsurvival

MaximumMaximum
reported reported 
survivalsurvival

Observed Observed 
Network Network 
survivalsurvival

RiskRisk
group,group,

501501--600g600g

Alternative Use of Birth WeightAlternative Use of Birth Weight
Tyson JE, Neonatal NetworkTyson JE, Neonatal Network

Intervention for All Infants Intervention for All Infants 
501501--600g600g

Tyson JE, NICHD Workshop, March 2004Tyson JE, NICHD Workshop, March 2004

•• MalesMales: Need to treat >33 infants to produce 1 : Need to treat >33 infants to produce 1 
extra survivor without major impairmentextra survivor without major impairment
–– Hospital stay >178 days per survivorHospital stay >178 days per survivor
–– >890 days per unimpaired survivor>890 days per unimpaired survivor

•• FemalesFemales: Need to treat >16 girls to produce 1: Need to treat >16 girls to produce 1
extra survivor without major impairmentextra survivor without major impairment
–– Hospital stay >138 days per survivorHospital stay >138 days per survivor
–– >301 days per unimpaired survivor>301 days per unimpaired survivor

Outcomes of 401Outcomes of 401--500g 500g 
ELBW Infants?ELBW Infants?

Tyson JE, NICHD Workshop, March 2004Tyson JE, NICHD Workshop, March 2004

Survival to discharge home in Survival to discharge home in 
Neonatal Network centers:Neonatal Network centers:

Overall  Overall  16%16%
Females Females 21%21%
Males Males 9%9%



Hypothetical guidelines for intervention, Hypothetical guidelines for intervention, 
emphasizing concern for parental emphasizing concern for parental 
autonomy & infant suffering autonomy & infant suffering ……

•• UnreasonableUnreasonable if <23 wks GA or <400g if <23 wks GA or <400g 
(Text of Neonatal Resuscitation, AAP)(Text of Neonatal Resuscitation, AAP)

•• InvestigationalInvestigational if estimated likelihood of if estimated likelihood of 
survival without major impairment <25%survival without major impairment <25%

•• OptionalOptional if estimated likelihood is 25if estimated likelihood is 25--49%49%
•• MandatoryMandatory if estimated likelihood is if estimated likelihood is >>50%.50%.

Tyson, NICHD Workshop, March 2004Tyson, NICHD Workshop, March 2004

•• Investigational:Investigational:
–– SGA girls <550gSGA girls <550g
–– AGA girls & SGA boys <650gAGA girls & SGA boys <650g
–– AGA boys <750gAGA boys <750g

•• Optional:Optional:
–– SGA girls 550SGA girls 550--649g649g
–– AGA girls & SGA boys 650AGA girls & SGA boys 650--749g 749g 
–– AGA boys 750AGA boys 750--850g850g

•• Mandatory:Mandatory:
––SGA girls SGA girls >>650g650g
––AGA girls & SGA boys AGA girls & SGA boys >>750g750g
––AGA boys AGA boys >> 850g850g

Threshold values lowered 50g for antenatal steroids; and 50g forThreshold values lowered 50g for antenatal steroids; and 50g for future future 
improvements in outcome  improvements in outcome  

Effects on FamilyEffects on Family
•• Divorce rates and death rates (from Divorce rates and death rates (from 

natural and unnatural causes) are higher natural and unnatural causes) are higher 
in the parents of disabled childrenin the parents of disabled children

•• Impact on neglected siblings and family Impact on neglected siblings and family 
finances are poorly quantifiedfinances are poorly quantified



SelfSelf--Perceived Health Status and Perceived Health Status and 
HRQL of ELBW and Control HRQL of ELBW and Control 
Teenagers at AdolescenceTeenagers at Adolescence

SaigalSaigal S: JAMA 1996, 276:453S: JAMA 1996, 276:453

•• Mean utility scores of functional impairment Mean utility scores of functional impairment 
(1.00 is perceived perfect function) were only (1.00 is perceived perfect function) were only 
slightly lower for the ELBW cohort (0.87 slightly lower for the ELBW cohort (0.87 ±± 0.26 0.26 vsvs
0.93 0.93 ±± 0.11, P<.02)0.11, P<.02)

•• A similar proportion of ELBW and control A similar proportion of ELBW and control 
teenagers gave utility ratings of >0.95 (71% teenagers gave utility ratings of >0.95 (71% vsvs
73%)73%)

Agreement of parents and professionals to the Agreement of parents and professionals to the 
statement: statement: ““Attempts should be made to save Attempts should be made to save 
every infant regardless of birth weight.every infant regardless of birth weight.””

StreinerStreiner DL: Pediatrics 2001, 108:152DL: Pediatrics 2001, 108:152

NursesNurses

PhysiciansPhysicians

ELBW ParentsELBW Parents

Control ParentsControl Parents

100 -50 0 50 100100 -50 0 50 100

Strongly
Disagree
Strongly
Disagree

DisagreeDisagree AgreeAgree Strongly
Agree

Strongly
Agree

DO YOU AGREE WITH THE DO YOU AGREE WITH THE 
FOLLOWING STATEMENTS?FOLLOWING STATEMENTS?

RebagliatoRebagliato M, et al: Neonatal EndM, et al: Neonatal End--ofof--Life Decision Making: Physicians' Life Decision Making: Physicians' 
Attitudes Attitudes …… in 10 European Countries. JAMA 2000, 284:2451in 10 European Countries. JAMA 2000, 284:2451

•• Because human life is sacred, everything possible Because human life is sacred, everything possible 
should be done to ensure a neonateshould be done to ensure a neonate’’s survival, s survival, 
however severe the prognosis.however severe the prognosis.

•• Even with severe mental disability, some life is better Even with severe mental disability, some life is better 
than no life at all.than no life at all.

•• The burden that a disabled child will represent for The burden that a disabled child will represent for 
the family is not so relevant when making ethical the family is not so relevant when making ethical 
decisions for the neonate.decisions for the neonate.



PROPORTION OF NEONATOLOGISTS PROPORTION OF NEONATOLOGISTS 
AGREEING WITH THREE QUESTIONSAGREEING WITH THREE QUESTIONS
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Cost of Intensive Care forCost of Intensive Care for
ELBW Infants 500ELBW Infants 500--749g749g

(1985(1985--1991)1991)

BW (g) # #CC #Live 
(%) 

Cost  
(K) 

Cost/ 
Infant (K) 

Cost/ 
Surv (K)

500-549 19 9 3 (16) $1,685 $89 $1,685 

550-599 21 3 5 (24) $2,189 $104 $407 

600-649 12 2 6 (50) $1,726 $144 $288 

650-699 18 3 11 (61) $2,684 $149 $244 

700-749 30 1 17 (57) $7,671 $247 $426 

Total 100 18 42 (42) $15,954 $158 $363 
 
Pomerance, et al. Pediatr Res 1993; 33:2314 

Cost Comparisons  Cost Comparisons  

$144,578$144,578$295,000$295,000$363,000$363,000Cost/survivorCost/survivor

$120,000 $120,000 
[median][median]

$204,000 $204,000 
[median][median]

$158,000 $158,000 
[mean][mean]

Cost/caseCost/case

83%83%
[to 1 year][to 1 year]

69% 69% 
[to 1 year][to 1 year]

58% 58% 
[to discharge][to discharge]

Observed survivalObserved survival

20%20%0%0%0%0%Expected survival Expected survival 
[without intervention][without intervention]

198919891987198719851985--19911991Year(s)Year(s)

Neonatal Neonatal 
ECMOECMO33

Liver Liver 
transplanttransplant22

ELBWELBW11

500500--750g750g

1 1 PomerancePomerance, , et alet al: : PedsPeds Res 1993; 33:2314Res 1993; 33:2314
2 2 HottaHotta SS: Health Tech Assessment Reports SS: Health Tech Assessment Reports –– Liver transplant. US DHHS, PHS, AHCPP 1990Liver transplant. US DHHS, PHS, AHCPP 1990
3 Schwartz, 3 Schwartz, et alet al: NICHD Workshop on : NICHD Workshop on DiffussionDiffussion of ECMO Tech, #93of ECMO Tech, #93--3399, 19933399, 1993



Make a Make a JudgementJudgement: : 
Interventions for ELBW Babies Interventions for ELBW Babies 
Fit into One of Four CategoriesFit into One of Four Categories

Tyson, et al: JAMA 1996, 276:1645Tyson, et al: JAMA 1996, 276:1645

UnreasonableUnreasonable
MandatoryMandatory
OptionalOptional
InvestigationalInvestigational

Consistently Apply ELBWConsistently Apply ELBW
Interventions to the Interventions to the 
Category ChosenCategory Chosen

Intervention is Intervention is 
unreasonableunreasonable

Uncertain Uncertain 
outcome?outcome?

Intervention is Intervention is 
mandatorymandatory

Too small, Too small, 
too immaturetoo immature

Too big, Too big, 
too maturetoo matureGray areaGray area

Comfort careComfort care Intensive careIntensive careOptional interventionOptional intervention
oror

Investigational interventionInvestigational intervention

Evans J: ChildrenEvans J: Children’’s of Philadelphia consensus on the ELBW newborn, privileged comms of Philadelphia consensus on the ELBW newborn, privileged communicationunication

Care Based on OutcomesCare Based on Outcomes

Obliged to provide Obliged to provide 
treatmenttreatment

Understand risks Understand risks 
and benefits of and benefits of 
treatment and their treatment and their 
obligation to provide obligation to provide 
treatmenttreatment

Infant        Infant        
>25 wk>25 wk

MandatoryMandatory

Treatment provided Treatment provided 
only with the only with the 
consent of parents; consent of parents; 
continually recess continually recess 
burden burden vsvs benefitbenefit

Understand risks & Understand risks & 
benefits of treatment benefits of treatment 
alternativesalternatives

Infants    Infants    
2323––25 wk25 wk

Uncertain Uncertain 
outcomeoutcome

No professional or No professional or 
societal obligation societal obligation 
for NICU care for NICU care –– give give 
comfort carecomfort care

Be informed and Be informed and 
given time to given time to 
understand & accept understand & accept 
prognosis and grieveprognosis and grieve

Infants      Infants      
<23 wks<23 wks

Unreasonable Unreasonable 
outcomeoutcome

Duties of societyDuties of societyParental Parental 
involvementinvolvementExamplesExamplesCategoryCategory

Adapted from Adapted from Lawrence University Program in Biomedical Ethics and Wisconsin HLawrence University Program in Biomedical Ethics and Wisconsin Health ealth 
Decisions. Decisions. Guidelines for the Responsible Use of Intensive CareGuidelines for the Responsible Use of Intensive Care. Appleton, WI, 1998. Appleton, WI, 1998



No resuscitation,No resuscitation,
comfort carecomfort care

Resuscitate, Resuscitate, 
follow coursefollow course

Heart rate Heart rate >>40?40?
Yes!Yes!

Mask PPV & Mask PPV & intubateintubate

If stabilizes, If stabilizes, 
transfer NICU, transfer NICU, 
ventilate, ventilate, 
HUS/ECHOHUS/ECHO

Heart rate 60Heart rate 60--100100

Consider CPR, Consider CPR, 
drugs & fluidsdrugs & fluids

Heart rate >100Heart rate >100

Give surfactant, Give surfactant, 
umbilical lines, umbilical lines, 
start fluids, start fluids, 
check ABG/pHcheck ABG/pH

If deteriorates,  If deteriorates,  
despite supportdespite support

Discontinue         Discontinue         
interventions, interventions, 
comfort carecomfort care

>>600g 600g oror
>>25 wk25 wk

MandatoryMandatory
500500--599g 599g oror
2323--24 6/7 wk24 6/7 wk

Optional/investigationalOptional/investigational
<500g <500g oror
<23 wk<23 wk**

UnreasonableUnreasonable
** <500g may <500g may 
benefit from benefit from 
intervention if intervention if 
vigorous, SGAvigorous, SGA

HR absent, HR absent, 
<40, or < 60 <40, or < 60 
for  5 for  5 minsmins

NoNo

Evans J: ChildrenEvans J: Children’’s of Philadelphia consensus, privilegeds of Philadelphia consensus, privileged

Proposal for Outcomes Proposal for Outcomes 
Research in Optional CasesResearch in Optional Cases

•• Explain that intensive care in these Explain that intensive care in these 
circumstances is optional.circumstances is optional.

•• Explain that more information about Explain that more information about 
risks, benefits, outcomes and  costs is risks, benefits, outcomes and  costs is 
needed in order for parents to make needed in order for parents to make 
better informed decisions.better informed decisions.

•• Request that every family participate in Request that every family participate in 
researchresearch--oriented followoriented follow--up, whether up, whether 
they opt for intensive care or not.they opt for intensive care or not.

•• FollowFollow--up should focus on families up should focus on families ——
siblings as well as parents and babies.  siblings as well as parents and babies.  

Assess Effects of Intervention on Assess Effects of Intervention on 
Families of Marginally Viable Infants Families of Marginally Viable Infants 

Follow and assess all parents, Follow and assess all parents, including those including those 
whose infants diedwhose infants died::
–– Depression, anxiety, & quality of life Depression, anxiety, & quality of life 

(utilities)(utilities)
–– Serious adverse effects Serious adverse effects –– loss of loss of 

employment, separation/divorce, alcohol or employment, separation/divorce, alcohol or 
drug abuse, major illness or accidentdrug abuse, major illness or accident

–– Potential benefits to parents (greater Potential benefits to parents (greater 
fulfillment, closer marriage and family ties)fulfillment, closer marriage and family ties)





EPICureEPICure StudyStudy
Wood, Wood, et alet al. NEJM 2000; 343:378.. NEJM 2000; 343:378.

•• Prospective study 4004 births at 20Prospective study 4004 births at 20--25 weeks, UK 25 weeks, UK 
& Ireland over 10 months in 1995& Ireland over 10 months in 1995

•• Antepartum death rate 70%Antepartum death rate 70%
•• 30% live births died at delivery, 43% died before 30% live births died at delivery, 43% died before 

dischargedischarge
•• FollowFollow--up at median 30 months: up at median 30 months: 

–– 49% no disability49% no disability
–– 25% severe disability25% severe disability
–– 23% other disability (unrelated to GA)23% other disability (unrelated to GA)

Survival Without DisabilitySurvival Without Disability
EPIcureEPIcure

2525

2424

2323

2222

WeekWeek

424424

382382

241241

138138

Total # Total # 

23%23%

12%12%

5%5%

0.7%0.7%

% Live            % Live            
BirthsBirths

27%27%

15%15%

8%8%

5%5%

% NICU% NICU
AdmitsAdmits

3.73.7--4.34.3

6.76.7--8.38.3

12.512.5--2020

2020--142142

NNT NNT 
[assumes no  intact [assumes no  intact 
survivors without survivors without 
intervention]intervention]

EPICureEPICure Outcomes at 6 YearsOutcomes at 6 Years
BracewellBracewell, 2002, 2002

29%29%33%33%29%29%Disability*Disability*

25 weeks25 weeks24 weeks24 weeks23 weeks23 weeksGestationGestation

* 59 infants evaluated, 25% of 240 who survived to discharge* 59 infants evaluated, 25% of 240 who survived to discharge


