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Over the last several decades, there has been a steady increase inmedi-
cal and surgical interventions provided for infants and children with
trisomy 13 or trisomy 18 (chromosomal syndromes associated with
a range of congenital anomalies and universally severe neurodevelop-
mental impairment). Despite previous characterizations of these disor-
ders as being uniformly lethal, multiple studies have demonstrated
improved morbidity and mortality when indicated interventions, such
as cardiac surgery, are performed, and these interventions and their
potential risks and benefits can be carefully explored with parents
who may wish to pursue them. Although the presence of trisomy 13
or trisomy 18 impacts prognosis for survival and long-term outcomes
and cannot be disregarded in complex decision making, there are no
ethical justifications for universal, principle-based differential treat-
ment based solely on these genetic diagnoses. Thus, which medical
and surgical interventions are offered, denied, or required for patients
should be based on the best available evidence and appropriately tail-
ored to the individual’s clinical context, should respect the same moral
principles as are applied to other children, and should not vary widely
between institutions. Pediatric and obstetric clinicians participating in
the care of these patients should maintain current knowledge of the
literature to provide adequate counseling through a shared deci-
sion-making process and offer the broad range of support that is
needed for families throughout the continuum of care from the prena-
tal to postnatal time period and extending throughout the child’s life.

INTRODUCTION

Historically, trisomy 13 (T13) and trisomy 18 (T18) were viewed as uni-
formly lethal genetic syndromes.1 Prenatal counseling for expectant
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parents whose fetus was found to have T13 or T18 once
focused exclusively on options for pregnancy termination
or postnatal comfort care, on the presumptive basis that
all affected infants died. However, examination of contem-
porary outcomes for these infants suggests that death in the
neonatal period is not universal, particularly for infants
who receive intensive medical and surgical care after birth.
Although severe cognitive and motor impairment and
shortened lifespan are anticipated for all survivors, some
infants with these disorders live for 1 year or more, and
some attain social and interactive milestones, with positive
quality of life noted by their caregivers.2–4 Care of children
with T13 and T18 has become commonplace enough that
health surveillance guidelines exist.5,6

The purpose of this clinical report is to guide clinicians in
the care of infants and children with T13 and T18, with a
focus in prenatal and perinatal decision making, based on
contemporary principles of pediatric ethics. Trisomy 13
and trisomy 18 are frequently grouped together when dis-
cussing the medical and ethical aspects of care. For contexts
in which there is considerable similarity, they are referred
to as T13/T18 but will be referred to as T13 and T18 sep-
arately when differences are discussed. Generally, this clini-
cal report will be applicable to cases of full trisomy or
children who manifest a phenotype consistent with com-
plete T13/T18.

ETHICAL BACKGROUND

Which interventions should be offered to infants with T13/
T18 has been the source of considerable moral exploration
and controversy, with a strong focus in the literature on
2 aspects of care: surgery for congenital heart disease and
tracheostomy placement for chronic home mechanical ven-
tilation.7,8 The ethical themes that emerge in these debates
are the same that arise in many other childhood conditions
that are accompanied by shortened lifespan, extreme medi-
cal complexity, severe disability, or intense resource utiliza-
tion: moral obligations of beneficence/nonmaleficence,
respect for parental authority, just distribution of medical
resources, and best interest. Contemporary approaches to
values-based shared decisionmaking are also highly salient.

At the heart of the ethical debate about whether life-
sustaining interventions (LSIs) such as mechanical ventila-
tion and surgical interventions are appropriate for infants
with T13/T18 are the questions of whether the potential
benefits of these interventions outweigh their burdens, and
who should make that determination. Historically, the basis
for withholding these interventions was based on an
explicit assumption of futility—T13 and T18 were consid-
ered to be uniformly lethal, and painful or expensive treat-
ments were not expected to prevent inevitable death during
infancy. T13/T18, however, appear to be prime examples of
the “self-fulfilling prophecy” described by Wilkinson, in
which high mortality without intervention is used to justify

continued nonintervention while failing to recognize that
intervention alters the likelihood of mortality.9 Once it was
recognized that surgery for congenital heart disease,
mechanical ventilation, airway stabilization via trache-
ostomy, placement of gastrostomy tubes, and treatment
of other surgical conditions could prolong survival for
months or years for some infants with T13/T18, attention
shifted away from a simple futility claim.

Consideration of neurodevelopmental impairment and
quality of life now plays a prominent role in deliberations
about provision of LSIs. In contrast to the description of
infants burdened by painful conditions and presumed to
all die early, as often utilized by clinicians and in medical
texts, social media is now replete with images of smiling
survivors who experience joy and are beloved children
and siblings. This change in imagery drives hope and opti-
mism for many parents of these children, as do data
revealing some attainment of developmentalmilestones.1,10

As described by Wightman et al, this relational potential
provides ethical justification for ongoing LSIs for infants
and children with even profound neurodevelopmental lim-
itations.11 Some families seek to deliver in what are some-
times informally designated by parental support groups as
“trisomy-friendly” hospitals or their own local hospitals and
actively pursue some or all the interventions that have the
potential to prolong their child’s life. In contrast, other fam-
ilies conclude that the neurodevelopmental impairment and
medical complexity associated with T13/T18 impart an
unacceptably poor quality of life and opt for pregnancy
termination or comfort care after birth. Still others fall
between these poles and choose a more cautious “trial of
therapy” with consideration of some therapies but exclu-
sion of others.

On the basis of contemporary outcome data and ethical
analyses, we conclude that exclusive comfort care remains
a morally acceptable choice that ought to be offered to all
parents of infants with confirmed or strongly suspected
T13/T18. For families who choose to continue the preg-
nancy, this diagnosis alone should not categorically pre-
clude offering therapies that could potentially prolong life
and/or facilitate hospital discharge. The only exception
would be patient-specific factors which exclude treatment
on the basis of true physiologic futility (use of the term
“futility” in values-sensitive medical decisionmaking is gen-
erally discouraged,12 but here we refer to a therapy that has
no chance of achieving the stated goal); otherwise, parents
of infants with T13/T18 should be informed of the availabil-
ity of appropriately individualized life-sustaining care
and counseled in a fashion similar to other multisystemic
genetic syndromes and/or complex medical conditions, in
order to fully understand the relevant individual factors,
such as gestational age, other comorbidities, or the presence
of mosaicism. Like other conditions in which patients or
their families may not demand inappropriate treatments,
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there are limits to what clinicians and hospitals are obli-
gated to provide, and they should follow established proc-
esses as described elsewhere.13

Recognition of a wider potential range of outcomes, often
with the use of some degree of technological support, for
infants with T13/T18 has led to a shift toward shared deci-
sion making for these infants and children. There is now a
more explicit recognition of the plurality of values, spiritual
beliefs, and moral norms around care of infants with medi-
cal complexity, developmental disability, and shortened
lifespan. This has led to considerable attention to T13/
T18 in the medical and ethical literature and imparts a need
for guidance for pediatric clinicians to offer family-centered
and appropriately individualized care to these children. The
principle of justice requires consistency in offering or deny-
ing specific medical interventions for all children, including
those with T13/T18, within and between institutions and
geographic areas. Furthermore, there needs to be recogni-
tion that implicit bias and structural inequities have the
potential to introduce and perpetuate disparities, such as
when those families with greater resources are able to
travel to a “trisomy-friendly” hospital to access LSIs for
their child that would otherwise not be available to them.
The well-documented influence of implicit biases around
gender, race, ethnicity, socioeconomic status, etc, should
not play a role in what is or is not offered to families, and
thus, should be assessed prior to meeting with expectant
parents.

BRIEF CLINICAL BACKGROUND

Table 1 provides a basic overview of trisomy 13 and trisomy
18. Prior to the availability of fetal ultrasonography and pre-
natal genetic screening and testing, these syndromes were
diagnosed at birth on the basis of hallmark constellations of
congenital anomalies and recognized pathognomonic phe-
notypes among infants with full T13/T18. In resource-
abundant health care settings, many of these infants are
now identified before birth with noninvasive prenatal

screening (NIPS), although the diagnostic certainty for this
test may be lower than some parents realize, without sub-
sequent amniocentesis and correlation with specific physi-
cal findings.14

Trisomy 18 was first described in 1960 and is the second
most common chromosomal trisomy syndrome after tri-
somy 21 among live-born children. It occurs in 3/10 000
live births and occurs 2 to 3 times more often in female than
in male live births.15 Many congenital anomalies are asso-
ciated with T18, most commonly uteroplacental anomalies;
prematurity; neurologic disabilities ranging from general
abnormalities of tone and neurodevelopment to persistent,
severe issues including seizures; and possible endocrine or
hormonal abnormalities; characteristic facies; hand anoma-
lies; and congenital heart disease. T18 has historically been
associated with high mortality in the immediate neonatal
period and the subsequent year after birth. Approximately
95% of live-born infants with T18 present with full trisomy
(with increased risk as maternal age increases), although
cases of mosaic and partial T18 have been well described
and have more variable clinical presentations.16,17

Trisomy 13 was first described in 1957 and occurs in
1.35 in 10 000 live births.15 Many infants with T13 have
major structural central nervousmalformations, and all will
have significant lifelong neurocognitive problems. Broadly,
T13 is characterized by multiple midline anomalies includ-
ing cleft lip and/or palate, congenital heart disease, scalp
defects, and abdominal and pelvic abnormalities. Like
T18, T13 is most often associated with a full duplication
of the chromosome and increased risk with advanced
maternal age, and the mosaic and partial forms have milder
presentations.17

PRENATAL DIAGNOSIS, CARE COORDINATION, AND DECISION
MAKING

There is a robust body of literature exploring the scientific
and ethical complexities of prenatal screening and testing,
which includes multiple options for all expectant parents

TABLE 1. Important Differences in Epidemiology and Outcomes for T13/1815,49,62,63

Trisomy 18 (Edwards Syndrome) Trisomy 13 (Patau Syndrome)

Incidence (Note: very high rates of pregnancy terminations
in all studies)

3.02 per 10 000 live births (US)
2.6 (International)

4.8 (Europe)

1.35 per 10 000 live births (US)
1.15 (International)

1.9 (Europe)

Liveborn rate 13.5% (US) 18.9% (US)

Survival beyond first week for liveborn infants 52.5% 43.1%

Survival beyond first year for liveborn infants 10–25%a 10–25%a

Survival beyond 5 y for liveborn infants 12.3% 9.7%

CHD 80–90% 57–80%

Severe CHD 20% 17%
a Variable by study/interventions provided.
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wishing to screen for aneuploidy. Guidance for specific
aspects of prenatal screening and testing is available via
other professional organizations such as the American
College of Obstetricians and Gynecologists, American
College ofMedical Genetics, and others.18–27 Comprehensive
obstetric prenatal care ought, in principle, to include appro-
priate genetic counseling about these various modalities to
support informed, values-based decision making. Clinicians
frommultiple pediatric disciplineswho participate in prena-
tal counseling ought to maintain a basic understanding of
these obstetric testing modalities to be able to provide
anticipatory guidance about postnatal care (and potentially
fetal intervention) and support parental decision making.
This basic knowledge does not require comprehensive
understanding of the risks and technical aspects of the diag-
nostic tools, but in some situations, pediatric clinicians may
be asked to help parents understand how results of a given
test will inform postnatal care and to help develop an appro-
priate postnatal plan for genetic testing.

Pediatric clinicians might be asked to support expectant
parents who are considering pregnancy termination
(although limitations in access now exist, making travel nec-
essary or introducing other obstacles for some families pur-
suing this option), perinatal hospice with comfort care after
birth, or pursuit of LSIs. This counseling is an opportunity to
dispel the binary assumption that genetic screening and
testing before birth are of no value if the pregnancy termi-
nation is not a legal option or if the expectant parent has
indicated that they would not consider this termination.

Definitive information about fetal aneuploidy has the
potential to support families with a plurality of convictions
about pregnancy termination and may support a family in
planning for the birth of an infant with T13/T18 even if ter-
mination would never be considered by the pregnant
patient. Examples of uses of this information include devel-
oping a plan to share information with siblings, family,
friends, and colleagues; choice of delivery hospital; deci-
sions about obstetric care; and preparations for parental
leave. Pediatric clinicians, thus, can play a supportive role
in helping expectant parents make an informed decision
about prenatal testing. Once a diagnosis of T13/T18 is sus-
pected prenatally and the family is considering or planning
to continue the pregnancy, a neonatal clinician should meet
with the family at the earliest opportunity to provide infor-
mation and support. This prenatal consultation will ideally
involve a shared decision-making process, with the clinician
giving accurate data in a nonbiased format and eliciting the
family members’ personal values and goals.3,28 Multiple
meetings with the family prior to delivery might be neces-
sary to continue providing support and information and to
explore any evolution in the choices that have been made
by the parents. Expectant parents choosing to continue
the pregnancy will need to make various decisions along
the way, including specifics on prenatal and perinatal

monitoring, which should be based on parental goals of
care, and often require a nuanced, individualized plan.
Parents who do not desire aggressive LSIs postnatally may
choose to have less monitoring ante-/peripartum, although
this is not always the case, as a parent’s desire to meet their
child alive may sometimes drive these choices.29,30

Coordinated consultation with a perinatal hospice or pedi-
atric palliative care team warrants strong consideration to
offer information about comfort care after birth, and, in
some cases, to introduce a team that will provide longi-
tudinal support to the family over time, even if life-prolong-
ing interventions are desired. Additional considerations for
perinatal care coordination are described in Table 2, includ-
ing relevant factors for choice of delivery hospital.

Although comfort-focused care is a very important option
for postnatal care that should be offered and explained to
families, it is no longer ethical to neglect to discuss other
options, given that these are not universally lethal disor-
ders. For some parents, a “trial of therapy” approach offers
the opportunity to treat reversible, common, short-term
causes of neonatal respiratory distress unrelated to the
underlying disorder, such as transient tachypnea of the
newborn, and to offer short-term support for primary res-
piratory difficulties, giving the family time to meet their
infant alive after delivery. The “trial of therapy” approach
also can provide time to confirm the diagnosis and assess
the presence and severity of any associated anomalies such
as congenital heart disease. This trial can be limited to the
delivery room or can extend to neonatal intensive care unit
(NICU) admission; the discussion can focus on which inter-
ventions will be provided, function around a certain length
of time, or be contingent around completion of the postnatal
evaluation. Examples of interventions that might be initi-
ated in a trial of therapy are provided in Table 3.

The plan, after being confirmed by the family, should be
carefully documented in the medical record, available at the
time of delivery, and modified as needed on an ongoing
basis. The potential process of redirection of care and with-
drawal of LSIs after initial resuscitation should still be sen-
sitively discussed prenatally with those families who are
considering LSIs, to provide an advance foundation of
knowledge. Some families might initially desire maximal
therapy and then wish to transition to comfort care after
a period of time for a variety of reasons, such as the infant
clinically worsening or not responding adequately to inter-
ventions, additional medical or surgical complications aris-
ing, laboratory confirmation of the T13/T18 diagnosis, etc.
Palliative care or perinatal hospice teams can play a vital
role in preparing families for the possible loss of their infant
in the neonatal period; institutions without these special-
ized services may rely on social work, spiritual care, or
other institutional and community resources to provide this
support. Examples of typical bereavement activities and
support are identified in Table 4.
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Excellent perinatal care for infants with T13/T18,
regardless of the family’s goals of care, depends on good
communication between and within clinical teams both
before and after delivery. Components of such communica-
tion include clear and specific documentation that is readily

TABLE 2. Considerations for Perinatal Care Coordination

Make a plan for coordination of
subspeciality consultation, based on
center/family preferences and staff
availability

• In all cases, if there is potential for multiple surgeries by multiple
surgical specialties, prioritize “whole child” approach, considering
interdependence of procedures and complicating factors

• Consider appropriate timing of consultation with perinatal hospice/
palliative care and other supportive services individualized to hospital
resources

• Consider identifying a designated, longitudinal health professional
(social worker, nurse, case manager, etc) to provide support and care
coordination

Option 1 Sequential – expectant parents have
individual meetings with relevant
subspecialists

• Coordinate consultations on a single day, with planned breaks
• Consider multidisciplinary/interprofessional meeting in advance to
align recommendations

• Consider use of telemedicine modalities if transportation or child care
are challenges for the family

Option 2 Integrated – expectant parents meet
with multiple specialists together

• Monitor total number of individuals required, with attention to
parental preferences and needs

• Identify appropriate space for meeting ahead of time

Obstetric considerations Desired antenatal screening and testing • Grounded in parental goals of care

Mode of delivery • Distinguish maternal and fetal indications for cesarean delivery

Choice of delivery hospital • What medical resources are necessary to provide care to the infant
that aligns with the goals of care (advanced medical resources,
necessary clinical service lines, availability of perinatal hospice/
pediatric palliative care)?

• What value do the expectant parents place on delivering with the
primary obstetrician at the “home hospital” and what are the risks of
neonatal transfer and parental separation?

• What are the geographic and practical considerations for the family?
• For families planning to deliver at a referral center, is a “back-up” plan
necessary in the event of preterm or precipitous delivery?

• What communication is necessary with the home/community hospital?

Postnatal considerations Plan for confirmatory
testing

• Cord blood vs neonatal specimen; cord blood is potentially less
invasive but risks maternal cell contamination; a neonatal specimen
potential requires significant blood volume and requires venipuncture,
arterial puncture, or umbilical vessel catheterization

• Understand institutional norms for postnatal consultation with
genetics

• Consider evaluation of associated anomalies such as congenital
cardiac disease, to guide decision making

TABLE 3. Trial of Therapy Interventions

Examples of respiratory interventions in the delivery room that might be
appropriate for a time- or condition-limited “trial of therapy”

Continuous positive airway pressure (CPAP)

Positive pressure ventilation (PPV)

Laryngeal mask airway (LMA)

Endotracheal intubation

Examples of tests and procedures that parents might wish to complete
before redirection of care

Confirmatory genetic testing

Echocardiogram

Radiologic evaluation of gastrointestinal tract anomalies

When invasive or noninvasive mechanical ventilation is initiated in the
delivery room – assessment of spontaneous respiratory effort

Airway evaluation

TABLE 4. Bereavement Activities

Memory making Handprints/footprints
Photography
Heartbeat recordings
Locks of hair and other keepsakes
Memory books/boxes

Decedent support Funeral home arrangements
Autopsy and postmortem evaluation
Notification of family and community

Family support Child life specialists for siblings and
young family members
Perinatal loss support for parents and family
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accessible in the medical record, a structured “time out”
prior to delivery, closed-loop communication throughout
the resuscitation, and opportunities for debriefing after
resuscitation.

POSTNATAL DIAGNOSIS

In some cases, T13/T18 is only recognized and diagnosed
after birth; this can occur when the expectant parent has
no or limited prenatal care or if there was an intentional
choice not to pursue genetic screening tests or detailed fetal
ultrasonography. In some cases, the diagnosis might be
suspected on the basis of prenatal findings, but the parents
prefer to pursue confirmation after birth. Finally, some
obstetric or fetal factors, such as obstacles to good imaging
or mild fetal phenotype, might result in failure to recognize
findings consistent with T13/T18 before birth. Cases of
unexpected T13/T18 might be recognized by identification
of the classic phenotype or by targeted evaluation for the
cause of unexpected respiratory failure or congenital
anomalies. Table 2 describes options for procuring a speci-
men for genetic testing. Consultation with a geneticist can
support making a provisional clinical diagnosis and selec-
tion of the appropriate testing.

In most cases, pursuit of LSIs while seeking diagnostic
confirmation of T13/T18 is appropriate. Withdrawing or
withholding LSIs solely on the basis of an unconfirmed sus-
picion of T13/T18 is rarely justifiable. However, withhold-
ing or withdrawing life-sustaining care might be ethically
appropriate based on the prognosis associated with con-
firmed anomalies for which comfort care is routinely
offered, such as certain forms of severe congenital heart dis-
ease, or following identification of uniformly lethal condi-
tions. Referral for consultation with a palliative care team
need not wait for diagnostic confirmation.

CONGENITAL HEART DISEASE

There is a high prevalence of congenital cardiac disease in
patients with T13/T18 (57–80% of infants with T1331 and
80–90%of infants with T1816), a portion of whommay ben-
efit from corrective or palliative surgery, either in the imme-
diate postnatal period or over thefirst fewmonths of life, for
example, in the setting of a large ventricular septal defect,
very common among infants with T18,32–34 as congestive
heart failure develops despite maximal medical manage-
ment. Multiple studies have demonstrated potential benefit
for cardiac surgery in patients with T13/T18, albeit with
higher peri- and postoperative mortality.35–38 Studies
suggest that infants requiringmechanical ventilation preop-
eratively have the poorest outcome and are likely to
continue to require mechanical ventilation long-term.39

Extracorporeal membrane oxygenation (ECMO) is used
after some cardiac surgeries (distinct from intraoperative
cardiopulmonary bypass), although rarely for patients with
T13/T18. It is appropriate to consider ECMO for this

population as it is for other surgical candidates, with coun-
seling provided to parents about the increased risk of mor-
bidity andmortality.40 ECMO has been used successfully for
infants with T13/T18 with potentially reversible noncar-
diac indications such as meconium aspiration syndrome,
with comparable outcomes to general pediatric ECMO; thus,
the presence of T13/T18 may be considered as one of the
relevant factors in assessing for ECMO candidacy but is not
a contraindication in isolation.41,42 In some cases, patients
are offered palliative rather than corrective surgery to allow
for discontinuation of prostaglandin infusion (used tomain-
tain ductal patency for ductal dependent lesions), support
discharge to home, or reduce symptoms of congestive heart
failure.

It is important for the medical team to discuss the range
of options openly and transparently. Given variation
between institutions about which procedures are offered
for infants with T13/T18 and congenital heart disease,
some parents might request hospital transfer for a second
opinion if the birth hospital is not offering corrective or pal-
liative surgery for their infant. To avoid this odyssey and
support consistency within and between hospitals, deci-
sions about whether to offer or withhold congenital heart
disease surgery for infants with T13/T18 should be made
on the basis of transparent, clearly articulated institutional
standards, medical information about the specific patient,
and available evidence published about outcomes following
surgery, as they are for any other patients with congenital
heart disease. In 2024, the American Association for
Thoracic Surgery published guidance based on available
evidence and expert consensus advising that surgical deci-
sion making should “not be based solely on the presence of
trisomy but, instead, should be made on a case-by-case
basis, considering both the severity of the baby’s heart dis-
ease as well as the presence of other anomalies.”43 This
structured approach to decision making has the potential
to reassure parents that their infants have not been
excluded from desired information as a result of biased
opinions about future disability, outdated approaches to
T13/T18, or what some parents perceive to be discrimina-
tion against their infants on the basis of arbitrary rules
because of the genetic diagnosis.

NONCARDIAC SURGICAL INTERVENTION IN THE NEONATAL
PERIOD AND BEYOND

Infants with T13/T18 often have congenital anomalies and
diagnoses that require consideration for noncardiac sur-
geries in the neonatal period. Decisions to proceed with
these surgeries should be guided by the goals for care that
are developed with the family, with the understanding
that these goals might evolve in the neonatal period.
Examples of diagnoses needing more urgent attention in
the neonatal period include esophageal atresia with or
without tracheoesophageal fistula, imperforate anus,
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omphalocele, gastroschisis, congenital diaphragmatic her-
nia, and myelomeningocele.

Given the known feeding challenges among infants with
T13/T18, even in the absence of gastrointestinal anomalies,
gastrostomy tube placement is one of the more common
surgical procedures considered in the neonatal period.5,44

Gastroesophageal reflux, also common among infants
with T13/T18, may complicate decision making about the
approach to feeding these infants.16 Although this might
be considered early in the hospital course in coordination
with other surgeries, infants can be supported with naso-
gastric feedings until later in the hospital stay while other
medical issues are addressed; discharge home with
nasogastric (or nasojejunal) feedings can be considered if
appropriate support is in place, with consideration for tran-
sition to g-tube feedings if longer-term survival becomes
more likely. Alternatively, withdrawal or withholding of
medically provided nutrition may be offered in limited cir-
cumstances and is often done with involvement of an insti-
tutional ethics committee.

Other surgical procedures might be indicated with the
goal of providing comfort for the infant andmoving care for-
ward, such as bronchoscopy for the assessment and pos-
sible treatment of airway issues that are more prevalent
in patients with T13/T18,16,45 or a ventriculoperitoneal
shunt if an infant has symptomatic severe ventriculome-
galy. The decision to expose an infant to surgical interven-
tion in the neonatal period—urgently or electively—should
balance the risks of causing harm with the benefits of sur-
gery, given the higher surgical morbidity and mortality in
infants with T13/T18. Families should be counseled that
surgical intervention in this population is associated with
prolonged hospital stay and increased risks with anesthesia
and intubation.45,46

CONTINUED CARE IN THE NICU AND BEYOND

Five to forty percent of infants with T13/T18 survive to 1
month of age, depending on their comorbid conditions, level
of intervention, gestational age, sex, as well as other factors
that are not yet well understood.46–50 When parents desire
all available interventions and the infant survives the first
few days of life, many additional decisions will likely need
to be made. For the 5% to 15% of infants who survive to
1 year of age, evidence suggests that they could survive
for years, even occasionally into their 20s, typically utilizing
some degree of medical and/or technological support.47

There is currently insufficient evidence to differentiate
long-term survivors prenatally from those with early mor-
tality, making prognostication challenging, although mosa-
icism likely provides some survival benefit, and multiple or
severe anomalies and prematurity are known to increase
the risk for early mortality.51

A small proportion of children with T13/T18 will survive
the initial neonatal period but require ongoing mechanical

ventilation despite maximal medical interventions, often
because of a combination of central apnea and airway
anomalies, which are much more common in this popula-
tion.16 For families who wish to continue LSIs, open and
clear discussions about potential placement of a trache-
ostomy tube ideally begin early in the hospital course, to
support informed decision making. The significant length-
ening of the hospital stay, need for home nursing care,
and risks associated with long-term home ventilation
must be carefully explained to these families, as it is with
other children who meet indications for tracheostomy.
Additionally, the baseline increased surgical risk for chil-
dren with T13/T18 must be discussed during the consent
process, as well as the mixed data around anticipated ben-
efits of long-term mechanical ventilation in this popula-
tion.36 Epilepsy-related apnea can occur in this population,
so consultation with pediatric neurology, use of electroen-
cephalography, and antiepileptic agents should be consid-
ered for those infants exhibiting apnea potentially
consistent with seizures or those with central nervous sys-
tem abnormalities known to increase risk for seizures, after
discussion of the risks and benefits with parents.52,53

Discharge planning for infants with T13/T18 must be
individualized to the infant’s specific medical needs, goals
of care, and practical considerations such as distance from
relevant specialists and family and community resources.
To optimize care for this medically complex population, it
is important to ensure a smooth transition from the NICU
to an outpatient medical home, so the family will continue
to have support, as there are likely to be new circumstances
that may require ongoing discussions about goals of care.54

Guidelines for this population were published by Kepple
et al, which offer detailed screening recommendations to
be used throughout childhood.5,6 Generally, infants with
T13/T18 should receive routine anticipatory guidance
and childhood vaccinations.16 Routine health maintenance,
including vaccinations and health screenings, should not be
withheld solely on the basis of a diagnosis of T13/T18 and
should be based on the family’s goals of care. Condition-spe-
cific growth curves are available in print55 as well as online
through Support Organization for Trisomy, or SOFT.56 For
those practicing obstetric and neonatal care, there are spe-
cific growth curves for 22 weeks’ gestation through term.57

For infants who have not had access to nirsevimab, palivi-
zumab should be considered for any patients with T13/T18
during respiratory syncytial virus season, even if they do
not meet respiratory or cardiac criteria, if there is evidence
of decreased ability to clear secretions because of their
increased risk for complications.5,16,58

Important components of discharge planning are
described in Table 5. The outpatient plan should be
reviewed and clarified regularly before presentation in an
acute crisis whenever possible, and provided in writing
to the family, in case the parents need to call for emergency
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care or bring the child into the hospital. Follow-up of these
care plans often falls to the pediatrician or subspecialists
caring for the patient because of a dearth of pediatric pal-
liative and hospice care clinicians in most communities.
For families who live remote from a pediatric medical home
(the ideal locus of care for patients with complex health
needs), anticipatory communication by the discharging
inpatient team with the local emergency department or
emergency medical services dispatch may be helpful.
Recognition of the plurality of approaches to care of infants
with T13/T18 requires time for dissemination, particularly
for nonpediatric clinicians. Presentation for emergency care
to hospitals with limited experience caring for childrenwith
T13/T18may lead to clinicians’moral distress and delays in
appropriate care for these patients.

ORGANIZATIONAL CONSIDERATIONS

Unnecessary Practice Variation

Variability within clinical practice is inevitable, as the art of
medicine meets the need for individualized care, particu-
larly when the evidence base is not fully settled for the best
approach to a medical problem. When there is controversy
between clinicians or centers, this can lead to unjust varia-
tion around critical medical decisions, which can cause con-
fusion and distress for families and drive disparities in care.
Recently demonstrated differences in likelihood of under-
going surgery among Hispanic and publicly insured infants
with T18 and congenital heart disease highlight the impor-
tance of continued attention to potential disparities in
decision making for these infants.59 It is advisable for hos-
pitals that provide care for newborn infants to have an
established guideline for management of patients with

T13/T18 regarding whether LSIs are offered at their insti-
tution in addition to offering comfort care. This guideline
should be clearly communicated with families prior to
delivery so they may seek care elsewhere, if the pathway
they desire is not offered at that center. All reasonable
efforts should be made to assist families to find other cen-
ters for a second opinion, if they seek care beyond that
which is offered or available at the initial hospital.

Clinician Moral Distress

Some clinicians might experience moral distress in caring
for infants with T13/T18, given the high-stakes nature of
medical decisions for these children, the plurality of values
and beliefs about care of these children, and the evolution of
care in this space. Organizations have an obligation to
anticipate and respond to moral distress for the health care
team by providing education as well as open discussions
and regular, multidisciplinary debriefings, ideally guided
by trained professionals such as palliative care, ethicists,
social workers, or psychologists, as available in different
institutions. If the medical team and family cannot come
to an agreement, a hospital-based ethics committee can
serve as an excellent resource for mediation.

News Media and Social Media

The evolution of the internet and social media has markedly
changed the practice of medicine, in both positive and neg-
ative ways. Linking together families who have children
with rare diseases such as T13/T18 can provide a type of
emotional support that would otherwise be nearly impos-
sible. Robust research involving parental perspectives has
also been made possible via partnerships with some of
these online groups, such as that done by Janvier et al as
well as Farlowe et al.2,60,61 One downside to this online net-
work can be a bias toward discussing more positive out-
comes, which can skew the perception of other families
and potentially alter the choices they make for their own
child. Social media campaigns for patients with complex
medical care and bioethical quandaries have become
increasingly widespread and deeply affecting—highly pub-
licized cases of contested care continue to fuel heated
debate. The organizational response to cases that make
local, national, or international news must balance the
imperative to protect patient privacy (regardless of what
information the family has chosen tomake public), the insti-
tution’s reputation, such that they are able to continue to
provide excellent care for their existing and future patients,
and the safety and well-being of health professionals
involved in the care. Structured debriefs and event review
adhering to the general principles of quality assurance is
advisable in the aftermath of a highly contentious or publi-
cized case.

TABLE 5. Discharge Planning

Important Steps in Discharge Planning for Infants with T13/18

Administer appropriate vaccinations

Complete other routine newborn interventions such as newborn screen,
hearing screen, car seat education

Consider cardiopulmonary resuscitation (CPR) training for parents

Communicate with designated primary care physician – provide Kepple
guidelines5

Ensure ongoing decision support is available for the family, ideally with
establishment of an outpatient medical home

Provide written information for local emergency medical services and
emergency department, consider advance communication

Depending on goals of care, designate code status in accordance with
state law (review during reversible illness, surgical procedures, and as
needed)

Clarify the role of outpatient hospice, when available

Establish home health care services, as medically indicated and desired
by family
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AREAS FOR FUTURE RESEARCH

As medical and surgical capabilities change over time, evi-
dence-based understanding of contemporary outcomes of
children with T13/T18 should inform anticipatory guid-
ance and decision making over the lifespan of these chil-
dren. Continued empirical study of these patients’ short-
and long-term outcomes is bolstered by exploring quality
of life, family experience, and other outcomes, as measured
objectively and subjectively by those who know them
best—their families. Accurate, individualized prognostica-
tion will only be possible as more data are gathered and
published about which risk factors predict survival or mor-
bidity and which factors can be ameliorated.

SUMMARY RECOMMENDATIONS

1. Which medical and surgical interventions are offered,
denied, or required for patients with T13/T18 should
be based on best available evidence and appropriately
tailored to the individual’s clinical context, should
respect the samemoral principles as are applied to other
children, and should not vary widely between institu-
tions, with transparent, clearly articulated institutional
guidelines and referral to other institutions made avail-
able when parents desire interventions that are not
offered at their current location.

2. Clinicians from multiple pediatric disciplines who par-
ticipate in prenatal counseling should maintain up-to-
date, basic understanding of prenatal testing modalities
to be able to provide anticipatory guidance about post-
natal care and support parental decision making.

3. Although exclusive comfort care remains a morally
acceptable choice that should be offered to all parents
of infants with confirmed or strongly suspected T13/
T18, this diagnosis alone does not justify unilaterally
withholding therapies that have the prospect of prolong-
ing life or facilitating hospital discharge; unless patient-
specific factors exclude treatment on the basis of physio-
logical futility, parents of infants with T13/T18 should
be informed of the availability of appropriately individu-
alized life-sustaining care and counseled in a fashion
similar to other genetic syndromes and complexmedical
conditions.

4. Regardless of the goals of care, infants with known or
suspected T13/T18 should, whenever possible, be deliv-
ered in hospitals with the resources to provide timely,
comprehensive, and compassionate care that supports
the family’s goals, to avoid unnecessary postnatal sepa-
ration of infants and their parents.

5. In most cases, when an evaluation for postnatally diag-
nosed T13/T18 is under way, pursuit of life-sustaining
treatment while seeking diagnostic confirmation is
appropriate. Withdrawing or withholding life-sustaining
care based solely on an unconfirmed suspicion of T13/
T18 is rarely justifiable.

6. Regardless of the goals of care, hospital discharge of
infants and children with T13/T18 requires thoughtful
care coordination, anticipatory guidance, and directed
communication to support the family in their own
community.

7. Routine health maintenance, including vaccinations and
health screenings, should not be withheld solely based
on a diagnosis of T13/T18 and should be provided in
a manner consistent with the family’s goals of care.

8. Long-term survivors with T13/T18 typically have
complex medical needs that require ongoing care
coordination and potential intervention based on best
available evidence. Comprehensive care of children with
T13/T18, thus, requires iterative exploration and clari-
fication of parents’ goals to support personalized deci-
sion making.

9. Contemporary, just, evidence-based care of infants with
T13/T18 and their families requires continued investi-
gation and reporting of clinical and social outcomes.

LEAD AUTHORS

Alaina K. Pyle, MD, FAAP
Thomas N. George, MD, FAAP
James J. Cummings, MD, FAAP
Naomi T. Laventhal, MD, MA, FAAP

COMMITTEE ON BIOETHICS

Naomi Tricot Laventhal, MD, MA, FAAP, Chairperson
Gina Marie Geis, MD, FAAP
Carrie Morgan Henderson, MD, FAAP
Deborah Susan Loeff, MD, FAAP
Kelly N. Michelson, MD, MPH, FAAP
Mary Anne Ott, MD, MA, FAAP
Sara Taub, MD, FAAP

CONSULTANT

Nanette Elster, JD, MPH – Legal Consultant

LIAISONS

Douglas S. Diekema, MD, MPH, FAAP – American Board of
Pediatrics
Maria McGee, MD, MPH – American Academy of Child and
Adolescent Psychiatry
Kavita Shah Arora, MD – American College of Obstetricians
and Gynecologists

STAFF

Anjie Emanuel, MPH

SECTION ON NEONATAL-PERINATAL MEDICINE

Munish Gupta, MD, FAAP, Chairperson
Clara Hyun-Jung Song, MD, FAAP, Chairperson-elect

PEDIATRICS Volume 156, Issue 2, August 2025 9

Downloaded from http://publications.aap.org/pediatrics/article-pdf/doi/10.1542/peds.2025-072719/1837403/pediatrics.2025072719.pdf
by Seattle Childrens Hospital user
on 21 July 2025



James Scott Barry, MD, FAAP
Alexis S. Davis, MD, FAAP
Dmitry Dukhovny, MD, MPH, FAAP
Scott Davis Duncan, MD, FAAP
Brian Paul Hackett, MD, FAAPJohn D. Loyd, MD, MPH, FAAP
Craig Alan Nankervis, MD, FAAP
Ravi Mangal Patel, MD, MSc, FAAP
Joshua Erin Petrikin, MD, FAAP
Michael Alan Posencheg, MD, FAAP
Shetal Indravadan Shah, MD, FAAP
Wendy L. Timpson, MD, FAAP

PAST MEMBER:

Thomas N. George, MD, FAAP

LIAISONS

Danielle Ehret, MD, MPH, FAAP – Vermont Oxford Network
(VON)
Luann Jones – National Association of Neonatal Nurses
Judette Louis – Society for Maternal Fetal Medicine
Ashley Marie Lucke, MD, FAAP – Committee on Fetus and
Newborn

STAFF

Jim Couto, MA

COMMITTEE ON FETUS AND NEWBORN

Eric Christopher Eichenwald, MD, FAAP, Chairperson
Namasivayam Ambalavanan, MD, FAAP
Charleta Guillory, MD, FAAP
Mark Hudak, MD, FAAP
David Alan Kaufman, MD, FAAP
Camilia Rivera Martin, MD, FAAP
Margaret Graham Kemper Parker, MD, FAAP
Arun Kumar Pramanik, MD FAAP
Kelly Cant Wade, MD, FAAP

PAST MEMBER:

James Cummings, MD, FAAP

LIAISONS

Timothy Jancelewicz, MD, FAAP Section on Surgery
Michael Narvey, MD, FAAP, Canadian Paediatric Society
Stacy Beck, MD, American College of Obstetricians and
Gynecologists
Lisa Grisham, APRN, NNP-BC, National Association of
Neonatal Nurses

STAFF

Jim Couto, MA

Clinical reports from the American Academy of Pediatrics benefit from expertise and resources of liaisons and internal (AAP) and external reviewers. However, clinical
reports from the American Academy of Pediatrics may not reflect the views of the liaisons or the organizations or government agencies that they represent.

The guidance in this report does not indicate an exclusive course of treatment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.

All clinical reports from the American Academy of Pediatrics automatically expire 5 years after publication unless reaffirmed, revised, or retired at or before
that time.

FUNDING: No external funding.

https://doi.org/10.1542/peds.2025-072719

Copyright © 2025 by the American Academy of Pediatrics

REFERENCES

1. Koogler TK, Wilfond BS, Ross LF. Lethal language, lethal decisions.
Hastings Cent Rep. 2003;33(2):37–41. PubMed doi: 10.2307/
3528153

2. Janvier A, Farlow B, Barrington KJ. Parental hopes, interventions,
and survival of neonates with trisomy 13 and trisomy 18. Am J
Med Genet C Semin Med Genet. 2016;172(3):279–287. PubMed
doi: 10.1002/ajmg.c.31526

3. Kosho T, Kuniba H, Tanikawa Y, Hashimoto Y, Sakurai H. Natural
history and parental experience of children with trisomy 18 based
on a questionnaire given to a Japanese trisomy 18 parental sup-
port group. Am J Med Genet A. 2013;161A(7):1531–1542. PubMed
doi: 10.1002/ajmg.a.35990

4. Wu J, Springett A, Morris JK. Survival of trisomy 18 (Edwards syn-
drome) and trisomy 13 (Patau Syndrome) in England and Wales:
2004–2011. Am J Med Genet A. 2013;161A(10):2512–2518. PubMed
doi: 10.1002/ajmg.a.36127

5. Kepple JW, Fishler KP, Peeples ES. Surveillance guidelines for chil-
dren with trisomy 18. Am J Med Genet A. 2021;185(4):1294–1303.
PubMed doi: 10.1002/ajmg.a.62097

6. Kepple JW, Fishler KP, Peeples ES. Surveillance guidelines for chil-
dren with trisomy 13. Am J Med Genet A. 2021;185(5):1631–1637.
PubMed doi: 10.1002/ajmg.a.62133

7. Kochan M, Cho E, Mercurio M, Greco M, Savarese AM, Falck A.
Disagreement about surgical intervention in Trisomy 18. Pediatrics.
2021;147(1):e2020010686. PubMed doi: 10.1542/peds.2020-010686

10 www.pediatrics.org

Downloaded from http://publications.aap.org/pediatrics/article-pdf/doi/10.1542/peds.2025-072719/1837403/pediatrics.2025072719.pdf
by Seattle Childrens Hospital user
on 21 July 2025

https://doi.org/10.1542/peds.2025-072719
https://pubmed.ncbi.nlm.nih.gov/12760119
https://doi.org/10.2307/3528153
https://doi.org/10.2307/3528153
https://pubmed.ncbi.nlm.nih.gov/27550159
https://doi.org/10.1002/ajmg.c.31526
https://pubmed.ncbi.nlm.nih.gov/23720410
https://doi.org/10.1002/ajmg.a.35990
https://pubmed.ncbi.nlm.nih.gov/23949924
https://doi.org/10.1002/ajmg.a.36127
https://pubmed.ncbi.nlm.nih.gov/33527722
https://doi.org/10.1002/ajmg.a.62097
https://pubmed.ncbi.nlm.nih.gov/33709620
https://doi.org/10.1002/ajmg.a.62133
https://pubmed.ncbi.nlm.nih.gov/33298466
https://doi.org/10.1542/peds.2020-010686
www.pediatrics.org


8. Neubauer K, Boss RD. Ethical considerations for cardiac surgical
interventions in children with trisomy 13 and trisomy 18. Am J
Med Genet C Semin Med Genet. 2020;184(1):187–191. PubMed
doi: 10.1002/ajmg.c.31767

9. Wilkinson D. The self-fulfilling prophecy in intensive care. Theor
Med Bioeth. 2009;30(6):401–410. PubMed doi: 10.1007/s11017-
009-9120-6

10. Bruns DA. Developmental status of 22 children with trisomy 18
and eight children with trisomy 13: implications and recommen-
dations. Am J Med Genet A. 2015;167A(8):1807–1815. PubMed doi:
10.1002/ajmg.a.37102

11. Wightman A, Kett J, Campelia G, Wilfond BS. The relational potential
standard: rethinking the ethical justification for life-sustaining treat-
ment for children with profound cognitive disabilities. Hastings Cent
Rep. 2019;49(3):18–25. PubMed doi: 10.1002/hast.1003

12. Kon AA, Davidson JE. Retiring the term futility in value-laden deci-
sions regarding potentially inappropriate medical treatment. Crit
Care Nurse. 2017;37(1):9–11. PubMed doi: 10.4037/ccn2017234

13. Bosslet GT, Pope TM, Rubenfeld GD, et al; American Thoracic
Society ad hoc Committee on Futile and Potentially Inappropriate
Treatment; American Thoracic Society; American Association for
Critical Care Nurses; American College of Chest Physicians;
European Society for Intensive Care Medicine; Society of Critical
Care. An Official ATS/AACN/ACCP/ESICM/SCCM Policy Statement:
Responding to Requests for Potentially Inappropriate Treatments
in Intensive Care Units. Am J Respir Crit Care Med. 2015;191(11):
1318–1330. PubMed doi: 10.1164/rccm.201505-0924ST

14. Mladenka C. Noninvasive prenatal screening using cell-free DNA. J
Am Assoc Nurse Pract. 2022;34(6):789–791. PubMed doi: 10.1097/
JXX.0000000000000710

15. Mai CT, Isenburg JL, Canfield MA, et al; National Birth Defects
Prevention Network. National population-based estimates for
major birth defects, 2010–2014. Birth Defects Res. 2019;111
(18):1420–1435. PubMed doi: 10.1002/bdr2.1589

16. Cereda A, Carey JC. The trisomy 18 syndrome. Orphanet J Rare
Dis. 2012;7(1):81. PubMed doi: 10.1186/1750-1172-7-81

17. Jones KL, Jones MC, del Campo M. Smith’s Recognizable Patterns
of Human Malformation. 8th ed. Elsevier; 2022.

18. American College of Obstetricians and Gynecologists. Access to
Genetic Testing Position Statement: Position Statement. Accessed
August 21, 2022. https://www.acog.org/clinical-information/
policy-and-position-statements/position-statements/2018/access-
to-genetic-testing

19. American College of Obstetricians and Gynecologists. NIPT
Summary of Recommendations. Accessed August 21, 2022.
https://www.acog.org/advocacy/policy-priorities/non-invasive-
prenatal-testing/current-acog-guidance

20. American College of Obstetricians and Gynecologists. Prenatal
Diagnostic Testing for Genetic Disorders - Practice Bulletin.
Accessed August 21, 2022. https://www.acog.org/clinical/
clinical-guidance/practice-bulletin/articles/2016/05/prenatal-
diagnostic-testing-for-genetic-disorders

21. American College of Obstetricians and Gynecologists. Screening
for Fetal Chromosomal Abnormalities - Practice Bulletin.

Accessed August 21, 2022. https://www.acog.org/clinical/clinical-
guidance/practice-bulletin/articles/2020/10/screening-for-fetal-
chromosomal-abnormalities

22. American College of Obstetricians and Gynecologists. Legal
Considerations in Genetic Screening and Testing: Three Case
Studies - Legal Opinion. Accessed August 21, 2022. https://www.
acog.org/clinical/clinical-guidance/committee-opinion/articles/
2020/04/legal-considerations-in-genetic-screening-and-testing-
three-case-studies

23. American College of Obstetricians and Gynecologists. Microarrays
and Next-Generation Sequencing Technology: The Use of Advanced
Genetic Diagnostic Tools in Obstetrics and Gynecology - Committee
Opinion. Accessed August 21, 2022. https://www.acog.org/clinical/
clinical-guidance/committee-opinion/articles/2016/12/microarrays-
and-next-generation-sequencing-technology-the-use-of-advanced-
genetic-diagnostic-tools-in-obstetrics-and-gynecology

24. American College of Obstetricians and Gynecologists. Counseling
About Genetic Testing and Communication of Genetic Test Results -
Committee Opinion Accessed August 21, 2022. https://www.acog.
org/clinical/clinical-guidance/committee-opinion/articles/2017/
04/counseling-about-genetic-testing-and-communication-of-genetic-
test-results

25. American College of Obstetricians and Gynecologists. Ethical
Issues in Genetic Testing - Committee Opinion. Accessed August 21,
2022. https://www.acog.org/clinical/clinical-guidance/committee-
opinion/articles/2008/06/ethical-issues-in-genetic-testing

26. Benn P, Borell A, Chiu R, et al. Position statement from the
Aneuploidy Screening Committee on behalf of the Board of the
International Society for Prenatal Diagnosis. Prenat Diagn.
2013;33(7):622–629. PubMed doi: 10.1002/pd.4139

27. Gregg AR, Skotko BG, Benkendorf JL, et al. Noninvasive prenatal
screening for fetal aneuploidy, 2016 update: a position statement
of the American College of Medical Genetics and Genomics. Genet
Med. 2016;18(10):1056–1065. PubMed doi: 10.1038/gim.2016.97

28. Kukora SK, Boss RD. Values-based shared decision-making in the
antenatal period. Semin Fetal Neonatal Med. 2018;23(1):17–24.
PubMed doi: 10.1016/j.siny.2017.09.003

29. Dotters-Katz SK, Carlson LM, Johnson J, et al. Management of
pregnancy and survival of infants with trisomy 13 or trisomy
18. Am J Perinatol. 2016;33(12):1121–1127. PubMed doi: 10.
1055/s-0036-1585580

30. Dotters-Katz SK, Kuller JA, Grace MR, Laifer SA, Strauss RA.
Management considerations for ongoing pregnancies compli-
cated by trisomy 13 and 18. Obstet Gynecol Surv. 2016;71(5):
295–300. PubMed doi: 10.1097/OGX.0000000000000304

31. Carey JC. Trisomy 18 and Trisomy 13 Syndromes. Management of
Genetic Syndromes. 2010:807–823.

32. Musewe NN, Alexander DJ, Teshima I, Smallhorn JF, Freedom RM.
Echocardiographic evaluation of the spectrum of cardiac anoma-
lies associated with trisomy 13 and trisomy 18. J Am Coll Cardiol.
1990;15(3):673–677. PubMed doi: 10.1016/0735-1097(90)90644-5

33. Balderston SM, Shaffer EM, Washington RL, Sondheimer HM.
Congenital polyvalvular disease in trisomy 18: echocardiographic

PEDIATRICS Volume 156, Issue 2, August 2025 11

Downloaded from http://publications.aap.org/pediatrics/article-pdf/doi/10.1542/peds.2025-072719/1837403/pediatrics.2025072719.pdf
by Seattle Childrens Hospital user
on 21 July 2025

https://pubmed.ncbi.nlm.nih.gov/31975573
https://doi.org/10.1002/ajmg.c.31767
https://pubmed.ncbi.nlm.nih.gov/19943193
https://doi.org/10.1007/s11017-009-9120-6
https://doi.org/10.1007/s11017-009-9120-6
https://pubmed.ncbi.nlm.nih.gov/25847310
https://doi.org/10.1002/ajmg.a.37102
https://pubmed.ncbi.nlm.nih.gov/31269258
https://doi.org/10.1002/hast.1003
https://pubmed.ncbi.nlm.nih.gov/28148610
https://doi.org/10.4037/ccn2017234
https://pubmed.ncbi.nlm.nih.gov/25978438
https://doi.org/10.1164/rccm.201505-0924ST
https://pubmed.ncbi.nlm.nih.gov/35661095
https://doi.org/10.1097/JXX.0000000000000710
https://doi.org/10.1097/JXX.0000000000000710
https://pubmed.ncbi.nlm.nih.gov/31580536
https://doi.org/10.1002/bdr2.1589
https://pubmed.ncbi.nlm.nih.gov/23088440
https://doi.org/10.1186/1750-1172-7-81
https://www.acog.org/clinical-information/policy-and-position-statements/position-statements/2018/access-to-genetic-testing
https://www.acog.org/clinical-information/policy-and-position-statements/position-statements/2018/access-to-genetic-testing
https://www.acog.org/clinical-information/policy-and-position-statements/position-statements/2018/access-to-genetic-testing
https://www.acog.org/advocacy/policy-priorities/non-invasive-prenatal-testing/current-acog-guidance
https://www.acog.org/advocacy/policy-priorities/non-invasive-prenatal-testing/current-acog-guidance
https://www.acog.org/clinical/clinical-guidance/practice-bulletin/articles/2016/05/prenatal-diagnostic-testing-for-genetic-disorders
https://www.acog.org/clinical/clinical-guidance/practice-bulletin/articles/2016/05/prenatal-diagnostic-testing-for-genetic-disorders
https://www.acog.org/clinical/clinical-guidance/practice-bulletin/articles/2016/05/prenatal-diagnostic-testing-for-genetic-disorders
https://www.acog.org/clinical/clinical-guidance/practice-bulletin/articles/2020/10/screening-for-fetal-chromosomal-abnormalities
https://www.acog.org/clinical/clinical-guidance/practice-bulletin/articles/2020/10/screening-for-fetal-chromosomal-abnormalities
https://www.acog.org/clinical/clinical-guidance/practice-bulletin/articles/2020/10/screening-for-fetal-chromosomal-abnormalities
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2020/04/legal-considerations-in-genetic-screening-and-testing-three-case-studies
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2020/04/legal-considerations-in-genetic-screening-and-testing-three-case-studies
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2020/04/legal-considerations-in-genetic-screening-and-testing-three-case-studies
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2020/04/legal-considerations-in-genetic-screening-and-testing-three-case-studies
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2016/12/microarrays-and-next-generation-sequencing-technology-the-use-of-advanced-genetic-diagnostic-tools-in-obstetrics-and-gynecology
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2016/12/microarrays-and-next-generation-sequencing-technology-the-use-of-advanced-genetic-diagnostic-tools-in-obstetrics-and-gynecology
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2016/12/microarrays-and-next-generation-sequencing-technology-the-use-of-advanced-genetic-diagnostic-tools-in-obstetrics-and-gynecology
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2016/12/microarrays-and-next-generation-sequencing-technology-the-use-of-advanced-genetic-diagnostic-tools-in-obstetrics-and-gynecology
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/04/counseling-about-genetic-testing-and-communication-of-genetic-test-results
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/04/counseling-about-genetic-testing-and-communication-of-genetic-test-results
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/04/counseling-about-genetic-testing-and-communication-of-genetic-test-results
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/04/counseling-about-genetic-testing-and-communication-of-genetic-test-results
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2008/06/ethical-issues-in-genetic-testing
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2008/06/ethical-issues-in-genetic-testing
https://pubmed.ncbi.nlm.nih.gov/23616385
https://doi.org/10.1002/pd.4139
https://pubmed.ncbi.nlm.nih.gov/27467454
https://doi.org/10.1038/gim.2016.97
https://pubmed.ncbi.nlm.nih.gov/28917833
https://doi.org/10.1016/j.siny.2017.09.003
https://pubmed.ncbi.nlm.nih.gov/27437608
https://doi.org/10.1055/s-0036-1585580
https://doi.org/10.1055/s-0036-1585580
https://pubmed.ncbi.nlm.nih.gov/27182826
https://doi.org/10.1097/OGX.0000000000000304
https://pubmed.ncbi.nlm.nih.gov/2303637
https://doi.org/10.1016/0735-1097(90)90644-5


diagnosis. Pediatr Cardiol. 1990;11(3):138–142. PubMed doi: 10.
1007/BF02238843

34. Van Praagh S, Truman T, Firpo A, et al. Cardiac malformations in
trisomy-18: a study of 41 postmortem cases. J Am Coll Cardiol.
1989;13(7):1586–1597. PubMed doi: 10.1016/0735-1097(89)90353-7

35. Costello JP, Weiderhold A, Louis C, et al. A contemporary, single-
institutional experience of surgical versus expectant manage-
ment of congenital heart disease in trisomy 13 and 18 patients.
Pediatr Cardiol. 2015;36(5):987–992. PubMed doi: 10.1007/s00246-
015-1109-5

36. Graham EM. Infants with trisomy 18 and complex congenital heart
defects should not undergo open heart surgery. J LawMed Ethics.
2016;44(2):286–291. PubMed doi: 10.1177/1073110516654122

37. Kosiv KA, Long J, Lee HC, Collins RT II. A validated model for pre-
diction of survival to 6 months in patients with trisomy 13 and 18.
Am J Med Genet A. 2021;185(3):806–813. PubMed doi: 10.1002/
ajmg.a.62044

38. Peterson JK, Kochilas LK, Catton KG, Moller JH, Setty SP. Long-term
outcomes of children with trisomy 13 and 18 after congenital
heart disease interventions. Ann Thorac Surg. 2017;103(6):
1941–1949. PubMed doi: 10.1016/j.athoracsur.2017.02.068

39. Cooper DS, Riggs KW, Zafar F, et al. Cardiac surgery in patients
with trisomy 13 and 18: an analysis of The Society of Thoracic
Surgeons Congenital Heart Surgery Database. J Am Heart
Assoc. 2019;8(13):e012349. PubMed doi: 10.1161/JAHA.119.012349

40. Furlong-Dillard JM, Amula V, Bailly DK, Bleyl SB, Wilkes J, Bratton
SL. Use of extracorporeal membrane oxygenation and mortality in
pediatric cardiac surgery patients with genetic conditions: a mul-
ticenter analysis. Pediatr Crit Care Med. 2017;18(9):850–858.
PubMed doi: 10.1097/PCC.0000000000001225

41. Alore EA, Fallon SC, Thomas JA, Vogel AM. Outcomes after extra-
corporeal life support cannulation in pediatric patients with tri-
somy 13 and trisomy 18. J Surg Res. 2021;257:260–266. PubMed
doi: 10.1016/j.jss.2020.07.036

42. Hollis T, Cashen K, Rycus P. 1129: EXTRACORPOREAL MEMBRANE
OXYGENATION USE IN NEONATES AND CHILDREN WITH TRISOMY 13
AND TRISOMY 18. Crit Care Med. 2015;43(12):284. doi: 10.1097/
01.ccm.0000474960.49340.fc

43. St Louis JD, Bhat A, Carey JC, et al. The American Association for
Thoracic Surgery (AATS) 2023 Expert Consensus Document: rec-
ommendation for the care of children with trisomy 13 or trisomy
18 and a congenital heart defect. J Thorac Cardiovasc Surg. 2024;
167(5):1519–1532. PubMed doi: 10.1016/j.jtcvs.2023.11.054

44. Nelson KE, Hexem KR, Feudtner C. Inpatient hospital care of chil-
dren with trisomy 13 and trisomy 18 in the United States.
Pediatrics. 2012;129(5):869–876. PubMed doi: 10.1542/peds.
2011-2139

45. Birmingham EE, Stucke AG, Diaz CD. Anesthesia for children with
complete trisomy 18 (Edwards syndrome): a cohort review of 84
anesthesia encounters in nine patients. Paediatr Anaesth. 2021;31
(4):419–428. PubMed doi: 10.1111/pan.14131

46. Acharya K, Leuthner SR, Zaniletti I, et al; Palliative Care and Ethics
Focus Group of the Children’s Hospital Neonatal Consortium
(CHNC). Medical and surgical interventions and outcomes for

infants with trisomy 18 (T18) or trisomy 13 (T13) at children’s hos-
pitals neonatal intensive care units (NICUs). J Perinatol. 2021;41
(7):1745–1754. PubMed doi: 10.1038/s41372-021-01111-9

47. Nelson KE, Rosella LC, Mahant S, Guttmann A. Survival and surgical
interventions for children with trisomy 13 and 18. JAMA. 2016;316
(4):420–428. PubMed doi: 10.1001/jama.2016.9819

48. Dereddy NR, Pivnick EK, Upadhyay K, Dhanireddy R, Talati AJ.
Neonatal hospital course and outcomes of live-born infants with
trisomy 18 at two tertiary care centers in the United States. Am J
Perinatol. 2017;34(3):270–275. PubMed doi: 10.1055/s-0036-
1586753

49. Goel N, Morris JK, Tucker D, et al. Trisomy 13 and 18-prevalence
and mortality-a multi-registry population based analysis. Am J
Med Genet A. 2019;179(12):2382–2392. PubMed doi: 10.1002/
ajmg.a.61365

50. Inoue H, Matsunaga Y, Sawano T, et al. Survival outcomes of very
low birth weight infants with trisomy 18. Am J Med Genet A. 2021;
185(11):3459–3465. PubMed doi: 10.1002/ajmg.a.62466

51. Acharya K, Leuthner S, Clark R, Nghiem-Rao TH, Spitzer A, Lagatta
J. Major anomalies and birth-weight influence NICU interventions
and mortality in infants with trisomy 13 or 18. J Perinatol. 2017;37
(4):420–426. PubMed doi: 10.1038/jp.2016.245

52. Fukasawa T, Kubota T, Tanaka M, et al. Apneas observed in trisomy
18 neonates should be differentiated from epileptic apneas. Am J
Med Genet A. 2015;167A(3):602–606. PubMed doi: 10.1002/ajmg.a.
36929

53. Taira R, Inoue H, Sawano T, et al. Management of apnea in infants
with trisomy 18. Dev Med Child Neurol. 2020;62(7):874–878.
PubMed doi: 10.1111/dmcn.14403

54. Kuo DZ, Houtrow AJ; COUNCIL ON CHILDREN WITH DISABILITIES.
Recognition and management of medical complexity. Pediatrics.
2016;138(6):e20163021. PubMed doi: 10.1542/peds.2016-3021

55. Baty BJ, Blackburn BL, Carey JC. Natural history of trisomy 18 and
trisomy 13: I. Growth, physical assessment, medical histories, sur-
vival, and recurrence risk. Am J Med Genet. 1994;49(2):175–188.
PubMed doi: 10.1002/ajmg.1320490204

56. SOFT. Support Organization for Trisomy. Accessed April 18, 2022.
https://trisomy.org/

57. Boghossian NS, Horbar JD, Murray JC, Carpenter JH; Vermont
Oxford Network. Anthropometric charts for infants with trisomies
21, 18, or 13 born between 22 weeks gestation and term: the VON
charts. Am J Med Genet A. 2012;158A(2):322–332. PubMed doi: 10.
1002/ajmg.a.34423

58. Brady MT, Byington CL, Davies HD, et al; American Academy of
Pediatrics Committee on Infectious Diseases; American Academy
of Pediatrics Bronchiolitis Guidelines Committee. Updated guid-
ance for palivizumab prophylaxis among infants and young chil-
dren at increased risk of hospitalization for respiratory syncytial
virus infection. Pediatrics. 2014;134(2):415–420. PubMed doi: 10.
1542/peds.2014-1665

59. Mizrahi M, Well A, Gottlieb EA, et al. Trisomy 18: disparities of care
and outcomes in the state of Texas between 2009 and 2019.
Cardiol Young. 2023;33(11):2328–2333. PubMed doi: 10.1017/
S1047951123000215

12 www.pediatrics.org

Downloaded from http://publications.aap.org/pediatrics/article-pdf/doi/10.1542/peds.2025-072719/1837403/pediatrics.2025072719.pdf
by Seattle Childrens Hospital user
on 21 July 2025

https://pubmed.ncbi.nlm.nih.gov/2395741
https://doi.org/10.1007/BF02238843
https://doi.org/10.1007/BF02238843
https://pubmed.ncbi.nlm.nih.gov/2723271
https://doi.org/10.1016/0735-1097(89)90353-7
https://pubmed.ncbi.nlm.nih.gov/25612784
https://doi.org/10.1007/s00246-015-1109-5
https://doi.org/10.1007/s00246-015-1109-5
https://pubmed.ncbi.nlm.nih.gov/27338604
https://doi.org/10.1177/1073110516654122
https://pubmed.ncbi.nlm.nih.gov/33403783
https://doi.org/10.1002/ajmg.a.62044
https://doi.org/10.1002/ajmg.a.62044
https://pubmed.ncbi.nlm.nih.gov/28456396
https://doi.org/10.1016/j.athoracsur.2017.02.068
https://pubmed.ncbi.nlm.nih.gov/31237190
https://doi.org/10.1161/JAHA.119.012349
https://pubmed.ncbi.nlm.nih.gov/28604574
https://doi.org/10.1097/PCC.0000000000001225
https://pubmed.ncbi.nlm.nih.gov/32862054
https://doi.org/10.1016/j.jss.2020.07.036
https://doi.org/10.1097/01.ccm.0000474960.49340.fc
https://doi.org/10.1097/01.ccm.0000474960.49340.fc
https://pubmed.ncbi.nlm.nih.gov/38284966
https://doi.org/10.1016/j.jtcvs.2023.11.054
https://pubmed.ncbi.nlm.nih.gov/22492767
https://doi.org/10.1542/peds.2011-2139
https://doi.org/10.1542/peds.2011-2139
https://pubmed.ncbi.nlm.nih.gov/33644930
https://doi.org/10.1111/pan.14131
https://pubmed.ncbi.nlm.nih.gov/34112961
https://doi.org/10.1038/s41372-021-01111-9
https://pubmed.ncbi.nlm.nih.gov/27458947
https://doi.org/10.1001/jama.2016.9819
https://pubmed.ncbi.nlm.nih.gov/27490773
https://doi.org/10.1055/s-0036-1586753
https://doi.org/10.1055/s-0036-1586753
https://pubmed.ncbi.nlm.nih.gov/31566869
https://doi.org/10.1002/ajmg.a.61365
https://doi.org/10.1002/ajmg.a.61365
https://pubmed.ncbi.nlm.nih.gov/34415101
https://doi.org/10.1002/ajmg.a.62466
https://pubmed.ncbi.nlm.nih.gov/28079873
https://doi.org/10.1038/jp.2016.245
https://pubmed.ncbi.nlm.nih.gov/25691412
https://doi.org/10.1002/ajmg.a.36929
https://doi.org/10.1002/ajmg.a.36929
https://pubmed.ncbi.nlm.nih.gov/31763690
https://doi.org/10.1111/dmcn.14403
https://pubmed.ncbi.nlm.nih.gov/27940731
https://doi.org/10.1542/peds.2016-3021
https://pubmed.ncbi.nlm.nih.gov/8116665
https://doi.org/10.1002/ajmg.1320490204
https://trisomy.org/
https://pubmed.ncbi.nlm.nih.gov/22246859
https://doi.org/10.1002/ajmg.a.34423
https://doi.org/10.1002/ajmg.a.34423
https://pubmed.ncbi.nlm.nih.gov/25070315
https://doi.org/10.1542/peds.2014-1665
https://doi.org/10.1542/peds.2014-1665
https://pubmed.ncbi.nlm.nih.gov/36776116
https://doi.org/10.1017/S1047951123000215
https://doi.org/10.1017/S1047951123000215
www.pediatrics.org


60. Janvier A, Farlow B, Barrington KJ, Bourque CJ, Brazg T,
Wilfond B. Building trust and improving communication with
parents of children with trisomy 13 and 18: a mixed-methods
study. Palliat Med. 2020;34(3):262–271. PubMed doi: 10.1177/
0269216319860662

61. Janvier A, Farlow B, Wilfond BS. The experience of families with
children with trisomy 13 and 18 in social networks. Pediatrics.
2012;130(2):293–298. PubMed doi: 10.1542/peds.2012-0151

62. Meyer RE, Liu G, Gilboa SM, et al; National Birth Defects Prevention
Network. Survival of children with trisomy 13 and trisomy 18: a
multi-state population-based study. Am J Med Genet A. 2016;
170A(4):825–837. PubMed doi: 10.1002/ajmg.a.37495

63. Springett A, Wellesley D, Greenlees R, et al. Congenital anomalies
associated with trisomy 18 or trisomy 13: a registry-based study
in 16 European countries, 2000–2011. Am J Med Genet A. 2015;
167A(12):3062–3069. PubMed doi: 10.1002/ajmg.a.37355

PEDIATRICS Volume 156, Issue 2, August 2025 13

Downloaded from http://publications.aap.org/pediatrics/article-pdf/doi/10.1542/peds.2025-072719/1837403/pediatrics.2025072719.pdf
by Seattle Childrens Hospital user
on 21 July 2025

https://pubmed.ncbi.nlm.nih.gov/31280664
https://doi.org/10.1177/0269216319860662
https://doi.org/10.1177/0269216319860662
https://pubmed.ncbi.nlm.nih.gov/22826570
https://doi.org/10.1542/peds.2012-0151
https://pubmed.ncbi.nlm.nih.gov/26663415
https://doi.org/10.1002/ajmg.a.37495
https://pubmed.ncbi.nlm.nih.gov/26347425
https://doi.org/10.1002/ajmg.a.37355

	Guidance for Caring for Infants and Children With Trisomy 13 and Trisomy 18: Clinical Report
	Introduction
	Ethical Background
	Brief Clinical Background
	Prenatal Diagnosis, Care Coordination, And Decision Making
	Postnatal Diagnosis
	Congenital Heart Disease
	Noncardiac Surgical Intervention In The Neonatal Period And Beyond
	Continued Care In The Nicu And Beyond
	Organizational Considerations
	Unnecessary Practice Variation
	Clinician Moral Distress
	News Media and Social Media

	Areas For Future Research
	Summary Recommendations
	Lead Authors
	Committee on Bioethics
	Consultant
	Liaisons
	Staff
	Section on Neonatal-Perinatal Medicine
	Past Member:
	Liaisons
	Staff
	Committee on Fetus and Newborn
	Past Member:
	Liaisons
	Staff
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.33333
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'Web Preset MSA update'] for MSA website and GeoscienceWorld)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 2400
        /PresetName (CenveoFlattener_Preset)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 20.879999
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


