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EDUCATIONAL GAP

Pediatricians require basic knowledge of brain death criteria and the organ
donation and transplant process and should become comfortable with the
care before, during, and after organ transplantation.

OBJECTIVES

• Outline differences in the revised brain death criteria with a focus on
changes that may impact practice and public understanding.

• Explain the need for donation, organ procurement, and a coordinated
transplantation process as pediatricians and other pediatric providers
engage families and care for children who are waiting for a needed organ
transplant and for children and families following transplantation.

• Recognize the need for medical facilities to rely on national guidelines
endorsed by prominent medical organizations to craft and revise policies
and procedures surrounding the determination of death and organ
donation.

• State the need to develop strong systems for public education and antici-
patory guidance as a primary defense against misinformation about organ
donation and to build a foundation of trust with the community.

• Discuss steps to address social issues and inequalities that lead to refusal
of organ donation, alleviating concerns for families.

• Outline the care of children pretransplantation with a focus on
coordination with the multidisciplinary team caring for a transplant recipi-
ent thereby providing continuity in the continuumof care for the child and
the family.
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ABBREVIATIONS

AAN American Academy of
Neurology

AAP American Academy of Pediatrics
BD/DNC brain death/death by

neurologic criteria
CNS Child Neurology Society
DCD donation after circulatory death
EEG electroencephalography
ICU intensive care unit
NRP normothermic regional

perfusion
ODT organ donation and

transplantation
OPO organ procurement

organization
OR operating room
SCCM Society of Critical Care Medicine
UDDA Uniform Determination of

Death Act
WIT warm ischemic time
WLST withdrawal of life-sustaining

medical therapies
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ABSTRACT
Pediatricians follow patients longitudinally and hold a unique position to address multiple issues, medical and psycho-
social, that affect organ donation and transplantation. They arewellpositioned to provide anticipatory guidance during
well-child visits and during care for children with end-stage organ failure and can either assist these patients with
ongoing medical management or refer these patients for organ transplantation assessment. A pediatrician’s trusted
relationship with families and patients allows for guidance on medical and ethical issues surrounding brain death,
organ donation, and transplantation. A clear understanding of end-of-life care, criteria for the determination of neu-
rologic and circulatory death, the process of organ donation, and posttransplant management is vital for pediatricians.

The American Academy of Pediatrics (AAP) recognizes and supports the important role of the pediatrician in the
global need for organ donation and transplantation awareness. This article, as well as the updated AAP policy on
Pediatric Organ Donation and Transplantation and the revised American Academy of Neurology consensus statement
for the determination of neurologic death for children and adults, provides guidance to help shape public opinion,
public policy, and care of the pediatric organ donor and the transplant recipient.

INTRODUCTION

A significant gap exists in the United States between the

number of organs transplanted from deceased and living

donors and the number of recipients on the national waiting

list. Children who become organ donors are vital to the

survival of pediatric and adult organ recipients. From

January 1, 1988, to January 31, 2024, pediatric patients

accounted for 12.9% of all deceased organ donors and

received 0.6% of all organs transplanted, highlighting the

importance of pediatric organ recovery for transplantation

in all age groups.1

Pediatricians are crucial members of the child’s health

care team and are often the trusted medical liaison for the

family and their loved ones. Not only will pediatricians care

for patients and families in all scenarios, but they also have

opportunities to counsel and educate the public about organ

donation and the transplant process. Familiarity with criteria

to determine neurologic death is a necessity as pediatricians

care for patients who may become organ donors. This

article reviews The American Academy of Pediatrics

(AAP) policy statement on Pediatric Organ Donation and

Transplantation: Across the Care Continuum (August

2023) and the American Academy of Neurology (AAN)

updated consensus guidelines on pediatric and adult brain

death/death by neurologic criteria (December 2023). A

thorough understanding of this policy and consensus guide-

line is needed for pediatricians to care for children and their

families when navigating brain death, organ donation, and

transplantation.

STATEMENT OF NEED FOR EDUCATION

Despite the increase in children receiving organ trans-

plants, children continue to die waiting for a life-saving

organ transplant. The highest waiting list death rate is

observed in those children aged younger than 1 year.2

General and subspecialty pediatricians stand at a crossroads

of multiple avenues to address and influence organ dona-

tion. General pediatricians and subspecialists who follow

patients longitudinally are well positioned to provide antici-

patory guidance during well-child visits and during care for

children with end-stage organ failure and can either assist

these patients with ongoing medical care or refer them for

organ transplantation assessment. A pediatrician’s trusted

relationship with families and patients allows for guidance

on medical and ethical issues surrounding the definition

and determination of death, organ donation, and transplan-

tation. Although other pediatric specialists may be more

organ system–focused and provide selected long-term care,

the importance of understanding end-of-life care, the proc-

ess of organ donation, and posttransplant management are

no less important. The pediatrician is also in a unique posi-

tion to help shape public opinion and policy surrounding

organ scarcity, procurement, and allocation, which is vital

to the overall survival of the more than 100 000 adult

patients and more than 2000 children currently awaiting

an organ transplant in the United States.1

ORGAN DONATION

Anticipatory Guidance

The organ donation and transplantation (ODT) process

begins with the public understanding and acceptance of

organ transplantation as standard medical therapy for end-

organ failure. Controversy and confusion surrounding

ODT are often inextricably linked to public perception of

the process.3 This perception is influenced bymultiple socio-

demographic factors including, but not limited to, ethnicity,

religion, education, and the impact of social media.

Perception and therefore willingness to enter the ODT
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process is also closely connected with ethical dilemmas dis-

cussed later in this review. The pediatrician’s involvement in

influencing this perception cannot be overemphasized.

Unfortunately, some individuals, including pediatricians,

have indifferent or negative attitudes toward ODT, which

is inseparably linked to limitations of knowledge surround-

ing the process.3 Educating the public about the ODT process

is paramount in providing the most neutral guidance

possible.

Although a complete review of relevant socioeconomic

factors and cultural and religious beliefs that are barriers

to organ donation is beyond the scope of this paper, the

pediatrician should gain a thorough understanding of these

factors to support their patient population. This support

includes gaining the ability to dispel myths about ODT,

clarify concerns regarding declaration of death, and explain

the donation process in a culturally competent manner that

allows for family discussion and decision-making.4,5

Offering anticipatory guidance and counseling and facilitat-

ing open discussion to all patients and families about organ

donation during select routine health care visits capitalizes

on the valuable opportunity to educate and support families

before a crisis occurs. Decisions about end-of-life care and

organ donation discussed in advance of a life-threatening

medical condition allow for adequate time and discussion

to thoughtfully agree on plans at end of life. Delaying or

ignoring these discussions until unexpectedly facing deci-

sions about life or death can result in more stress and poten-

tially impact decisions about end-of-life care and organ

donation. Discussions with adolescents (aged 14–19 years)

in the clinic setting not only acknowledge their emerging

autonomy and development of individual beliefs5 but also

coincide with obtaining a driver’s license, which in many

states, includes questions regarding decisions to become

an organ donor.6,7

Understanding the emerging autonomy and ability to

process medical information in adolescents is important

when discussing ODT with families. Children aged as young

as 12 years can reason logically about how medical decisions

affect them personally and how they should be included in

the decision-making process. Children may choose to

become organ donors as they apply for their driver’s licenses.

The option to become an organ donor makes no stipulation

specifying brain death/death by neurologic criteria (BD/

DNC), circulatory death (DCD), or tissue donation.

Additionally, a child or adolescent may choose to become a

living donor. This decision requires parental authorization,

and parents may have the authority to override a child’s

wishes to be an organ donor. Pediatricians can help families

navigate these conversations and manage conflict during the

difficult medical decision-making process by focusing on

responsibility as a parent rather than as an authority.8

Media and social platforms play a significant role in shap-

ing public perception of organ donation.9 Restricting discus-

sions about organ donation to end-of-life care situations

neglects valuable opportunities to educate the public about

ODT. The pediatrician should be involved in shaping

school-based educational strategies with local school districts

and community education by providing supportive informa-

tion and resources and developing appropriate social media

campaigns about the importance of organ donation. Policies

such as TheUniformAnatomicGift Act, amodel law enacted

in every state that promotes opt-in practices for organ dona-

tion, support the gift of organ donation.4 Advocacy at the

state and federal level for continued policy innovations that

promote children’s services including organ donation is vital.

ORGAN DONATION PROCESS

Organ donation can occur in 3 different scenarios: following

BD/DNC, following DCD, or through living donation. Living

donation is accomplished when healthy donors donate an

entire or partial organ to another individual. This review will

focus on BD/DNC and DCD because most pediatric organs

are recovered in one of these more common circumstances.

The Uniform Determination of Death Act (UDDA) provides

a legal definition of death. Death can occur by 2 different

pathways: following irreversible cessation of circulatory

and respiratory functions, or irreversible cessation of all

functions of the entire brain including the brainstem. The

guiding principle for organ donation is the dead donor rule

that states retrieval of vital organs cannot result in the death

of the patient.2,4 Ethical issues surrounding the definition

and determination of death continue to be debated; however,

national guidelines for the determination of brain death for

adults and children have been well established and revised

and will be reviewed below (see End-of-Life Care, Death by

Neurologic Criteria).10

Organ donation is a complex process. This process

includes identification of a potential donor, determination

of death, authorization for donation, management of the

potential donor, organ allocation, and recovery of organs.

Throughout this process, multiple medical professionals will

be involved and collaborate to make the donation successful.

The organ donation process begins when a potential donor is

identified as a result of a life-threatening injury or illness in

which a determination of poor prognosis is established, or

death is anticipated. Federal mandate requires notification

of the designated organ procurement organization for any

impending death. Organ procurement organizations

15Vol. 46 No. 1 J A N U A R Y 2 0 2 5

Downloaded from http://publications.aap.org/pediatricsinreview/article-pdf/46/1/13/1755190/pedsinreview.2023006307.pdf
by BINASSS (CAJA CONSTARRICENSE DE SEGURO SOCIAL) user
on 24 January 2025



(OPO) are not-for-profit entities that serve to evaluate poten-

tial donors, discuss donation with family members, arrange

organ retrieval and preservation, and facilitate organ distri-

bution according to nationally agreed upon organ-sharing

policies.

Donor eligibility and suitability of donor organs for trans-

plant is best assessed by the OPO.11 Unfortunately, despite

the mandate for notification of impending death, eligible

donors are missed, donation opportunities are not recog-

nized, and people die waiting for a needed organ transplant.

The early referral process identifies potential, not actual

donors, allowing the critical care team to collaborate with

the OPO to determine donation potential and establish an

approach to working with the family if donation becomes

a possibility.4 Approaching a family about donation without

OPO involvement is highly discouraged until donation

potential has been discussed with the OPO to avoid offering

donation when no potential exists.

Common practice in ODT is to separate conversations

surrounding death and organ donation in a process known

as decoupling. This process varies for children for whom

organ donation is a decisionmade by families in conjunction

with their trusted medical providers and/or current medical

team as well as the OPO. A combined approach to families

about donation opportunities with the critical care team

and the OPO has been shown to increase authorization

rates.12 Studies show that parents may prefer earlier discus-

sions about donation opportunities. Parents want sufficient

time to discuss end-of-life care issues and few families

appear to suffer psychological harm by having the option

of donation presented to them. Ideally, the approach to organ

donation is supportive, informative, and multidisciplinary,

with each entity bringing their expertise to the conversa-

tion.13 The family must be made aware of the time involved

with the process of organ donation and the possibility that

organ recovery and transplantation may not always be pos-

sible when making the decision to allow donation to occur.

Organs recovered from both BD/DNC and DCD donors

routinely include lungs, liver, kidney, pancreas, tissues,

and rarely, bone marrow. Intestines are the only organ solely

recovered fromBD/DNCdonors. Although hearts have tradi-

tionally only been recovered from BD/DNC donors, DCD

heart recovery is now occurring in many centers and the

number of hearts recovered and transplanted from DCD

donors continues to increase.2

There are relatively few medical contraindications to

organ donation. Activemalignancy, overwhelming untreated

sepsis, viral central nervous system infection, and dissemi-

nated viral infections remain the most common contraindi-

cations.14,15 Donations from patients with hepatitis C and

HIV are now possible with advances in antiviral

therapy.16–21 Viability of any organ considered for transplan-

tation may be limited based on organ function or disease

process. Serial echocardiograms and ongoing laboratory

and diagnostic studies, with medical evaluation and treat-

ment of potential donor organs, are necessary to sustain

and enhance organ suitability for transplantation.4

Suitability of an organ for transplantation can change over

time depending on patient and organ donor management.

The OPO is responsible for the associated health care cost

of maintaining organ viability and preservation, and the ulti-

mate decision on organ acceptability is determined by the

transplant surgeon and the medical director of the OPO.2

END-OF-LIFE CARE

Care of Family

Goals of therapy for the patient differ following a decision to

donate organs after DCD or following a declaration of BD/

DNC.When a family chooses to proceedwith organ donation

(DCD or BD/DNC), preserving vital organ function for trans-

plantation is paramount. Specifically for DCD, the goal of

care transitions to providing comfort measures for the

patient while medical therapies focus on organ preservation.

Goals of care should be clearly delineated for the medical

team and families to prepare for this transition of care prior

to or following the determination of death. Ongoing care and

support for the family is a primary focus of the medical team

composed of physicians, nurses, social workers, chaplains,

child life specialists, and other specially trained staff that

are integral to this process.2,14,15,21 Ongoingmedicalmanage-

ment should be maintained because evaluation of organ

function requires laboratory and diagnostic studies to deter-

mine suitability of organs for transplantation that can change

over time.2 Frequent re-evaluation and adjustments to medi-

cal therapies may be required to improve organ function and

suitability.22,23 Preparing themedical team and the family for

this transition of care with a clear distinction between life-

saving therapy and organ support is essential. Ultimately,

the pediatrician must recognize these final moments will

be some of the last memories the family has with their child,

and utmost care and sensitivity to these difficult situations

should be taken using appropriate resources to provide

ongoing support for the family.

Death by Neurologic Criteria

The majority of organs are recovered following BD/DNC.

Recovery of organs requires an understanding of the process

to determine death by all members of the pediatric health

care team. Making this process timely and efficient allows

not only for organ preservation and preparation for recovery
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but, more importantly, for the family to begin the grieving

process. Confusion surrounding the process of neurologic

death, timing of discussion and authorization for organ don-

ation, and use of appropriate language and communication

can impede donation opportunities. Orgain donation is a

critical area in which pediatricians can influence the process

to determine BD/DNC and obtain organ donation as more

high-profile cases highlight disagreement surrounding these

issues between the medical team and family.

Understanding where the public obtains medical infor-

mation is important for targetingmisinformation about don-

ation, transplantation, and determination of death. The

media is one of the most significant factors contributing to

the public misinformation of BD/DNC. Jones et al revealed

the Internet produced a significant amount of inaccurate

information about “brain death.”24 This inaccurate informa-

tion affected the public’s understanding of BD/DNC, result-

ing in negative emotions, specifically toward physicians, and

the link between brain death and organ donation.25 Zheng

et al reviewed the public understanding regarding the mean-

ing, definition, and determination of death and concluded

that public misunderstanding stems more from confusion

about the medical and legal facts concerning death determi-

nation.9 This confusion increased with specific questions

about brain death and organ donation, supporting the poor

understanding of brain death as a true or “natural death.”

Misconceptions about organ donation include fear that

the medical team will not continue to manage patients and

make a premature diagnosis of death. Although familymem-

bers would accept “brain death” as a criterion to allow for

organ donation from themselves, most preferred circulatory

death to assent to organ donation for a loved one.26 More

recent studies have found that families had a positive attitude

toward donation with greater information and knowledge

about brain death and organ donation.27–30 This highlights

the importance of anticipatory guidance, driven by relation-

ships built on trust and longevity with the pediatrician.

Determination of BD/DNC is based on specific criteria

from the multisociety 2011 AAP/Child Neurology Society

(CNS)/Society of Critical Care Medicine (SCCM) guidelines.

This guideline was revised in 2023 by the AAN in an effort to

integrate criteria for infants, children, and adults into a single

guideline.10 Despite the goal of uniformity with all patients

older than 37 weeks’ corrected gestational age being repre-

sented in the same guideline, clear differences exist in the

process of determining BD/DNC between children and

adults.31

The 2023 AAN guideline continues to emphasize BD/

DNC as a clinical diagnosis. This guideline further clarifies

the etiology of brain injury, severity of injury, neuroimaging,

and standardized core body temperature.10,31,32 Observation

periods continue to exist following acute neurologic injury

before initiating testing for neurologic death; however, the

timing for these observation periods has changed: 48 hours

in children aged older than 24months, and 24 hours in those

aged 24 months or older is suggested.10

The 2023 guideline expands on both the 2010 AAN and

2011 AAP/CNS/SCCM guidelines and provides specific sys-

tolic and mean arterial blood pressures based on age-appro-

priate thresholds.10,33,34 Similarly, when addressing intoxic-

ants, the 2023 guideline now includes more specific param-

eters and goals with an updated pharmacokinetic table for

common pharmacologic agents that can depress the central

nervous system and affect the neurologic examination.10,31

Temperature has been standardized to 36 °C and must be

maintained for over 24 hours after rewarming for all

patients.

The 2023 guidelines remain consistent with the 2011

guidelines requiring 2 examinations with an apnea test per-

formed by 2 different examiners required for children to

determine BD/DNC.10,33 The observation period between

the 2 examinations and apnea testing has been changed to

a minimum of 12 hours regardless of age.10 The observation

period can no longer be reduced with the use of an ancillary

study. Physicians must still be competent to perform the

examination in accordance with local laws and institutional

standards. The updated 2023 consensus guidelines expand

on clinicians performing the neurologic examination and

include specific recommendations regarding supervision

requirements of trainees, and requirements of advanced

practice providers when applicable.10

The examination, as described in the 2011 AAP/CNS/

SCCM guidelines, was all-encompassing of brainstem func-

tion assessment33–35; however, the latest AAN guidelines pro-

vide a more detailed description of how to perform each

component, which findings are consistent with BD/DNC,

and special considerations for each component, such as spi-

nal reflexes.10,31 Apnea testing is an essential and critical

component of the clinical examination to determine neuro-

logic death. This testing should only be performed when the

patient has met the clinical criteria for BD/DNC. An apnea

test is required with each clinical examination for pediatric

patients, while only 1 apnea test is recommended for adults.

Apnea testing must be performed safely and only performed

by a clinician capable of resuscitating the patient should they

experience hemodynamic or respiratory instability. Patients

should be preoxygenated for 10 minutes with a fraction of

inspired oxygen of 1.0 before initiation of apnea testing.

Descriptive methods to perform apneic oxygenation and

PaCO2 targets or the threshold that must be achieved remain

17Vol. 46 No. 1 J A N U A R Y 2 0 2 5

Downloaded from http://publications.aap.org/pediatricsinreview/article-pdf/46/1/13/1755190/pedsinreview.2023006307.pdf
by BINASSS (CAJA CONSTARRICENSE DE SEGURO SOCIAL) user
on 24 January 2025



the same for children.10,33,34 Apnea testing thresholds for

adults have been changed so that the patient’s PaCO2 must

reach greater than or equal to 60 mm Hg and greater than

or equal to 20mmHg above the pre-apnea test baseline level

consistent with children. The 2023 guideline now incorpo-

rates a pH threshold greater than 7.3 that must also be

achieved for all patients.10,33–35

There may be instances when the BD/DNC examination

cannot be completed, and an ancillary study is needed to

determine death. The 2023 AAN guidelines outline the

use of ancillary testing that builds on the 2011 guidelines.10,33

Most notably, electroencephalography (EEG) is no longer rec-

ommended as an acceptable ancillary test for children and

adults.9 Four-vessel catheter angiography and radionuclide

cerebral blood flow scan remain acceptable ancillary studies

in children.

The 2023 guidelines provide additional information

regarding evaluation to determine BD/DNC after targeted

temperature management, following interventions to lower

elevated intracranial pressure, during extracorporeal life sup-

port, and for pregnant patients.10 Loss of neuroendocrine

function is not a requisite to determine BD/DNC. Al-

though the 2023 AAN guidelines were unable to completely

achieve unification of all criteria in deference to age, the con-

sensus guideline provides useful information for the pedia-

trician when navigating the medical team and families

through the process of determining BD/DNC. The reader

is encouraged to review this revised guideline.

DETERMINATION OF CIRCULATORY DEATH

Patients being actively resuscitated and medically treated or

following the withdrawal of life-sustaining medical therapies

(WLST) can be declared dead following loss of circulation.

Circulatory death occurs when there is a loss of pulse pres-

sure or there is mechanical asystole. The loss of electrical

activity is not a criterion to determine death. Many times,

electrical activity may persist despite no pulse pressure, sim-

ilar to pulseless electrical activity during cardiopulmonary

resuscitation. There are no standardized criteria to deter-

mine circulatory death for a patient who will not become a

donor; however, if a patient or family authorizes donation

and the patient is a potential candidate for DCD, there are

specific guidelines to determine death and criteria that must

be met for organ recovery following loss of circulation.36,37

Donation After Circulatory Death

When criteria for BD/DNC are not met, the option of organ

donation continues to exist after circulatory death occurs, a

process known as donation after circulatory death or DCD.

DCD provides an additional source of valuable organs and

there is an increasing number of organs recovered and trans-

planted by this method of donation.

Discussion and decision to donate organs following circu-

latory deathmust be clearly separated from decisions to with-

draw life-sustaining medical therapy unless the family

initiates the donation discussion. This separation of discus-

sions avoids any real or perceived ethical conflicts that don-

ation is the primary intent to allow death to occur.2 Comfort

measures, time for bereavement, and a commitment to com-

prehensive and compassionate end-of-life care are of utmost

importance.

Determination of circulatory death for a potential donor

requires extensive collaboration among the intensive care

unit (ICU) team, OPO, and the operating room (OR) staff

tomakeDCD successful. There are specific criteria thatmust

be met to ensure the viability of recovered organs.

Appropriate accommodations must be made in advance to

allow the WLST to occur and to transport the patient to the

operating suite for organ recovery while allowing the family

to be with their child or loved one at the time death is

declared. WLST therapies can occur in the ICU, a holding

area near the OR, or in the OR depending on transport time,

resource use, and accommodations for the family. First and

foremost, comfort measures must be provided to the patient

to relieve pain and suffering. Arterial pressure monitoring

provides the most accurate means to determine when loss

of pulse pressure (mechanical asystole) occurs. Once the

patient no longer has a pulse pressure, the patient is observed

for 2-5 minutes for any return of spontaneous circulation

(autoresuscitation). This observation period is dependent

on hospital policy and jurisdiction. If autoresuscitation

occurs, observation of the patient continues and when loss

of pulse pressure occurs again, the patient must be observed

for another 2-5 minutes. If autoresuscitation does not occur,

the patient is declared dead by circulatory criteria and organs

can be recovered for transplantation at that time.

Circulatory arrest must typically occur within 60 to

90minutes following theWLST to limit warm ischemic time

(WIT) and allow organs to remain viable for transplantation.

Organ recovery is dependent on the time circulatory arrest

occurs and WIT. Recovery of the liver is limited to 30 to

45 minutes of ischemic time. Lungs, kidneys, and heart

can tolerate a longer WIT with recovery within 60 minutes

being well tolerated. Kidney recovery has been extended up

to 90minutes in some instances. Importantly, not all patients

will die within the specified 60-to-90-minute time period fol-

lowing the WLST. If circulatory arrest does not occur within

the allotted time, organ recovery is aborted. In these cases,

patient management continues with a focus on providing

comfort care for the patient.20 Families must be prepared
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for this eventuality to avoid confusion and further emotional

trauma if circulatory arrest does not occur. Appropriate

accommodationsmust bemade in advance for ongoingmedi-

cal care and family support if the patient does not die within

the specified time period for organ recovery.

The number of recovered organs from DCD donors con-

tinues to increase annually with a significant growth noted

from 0.7% in 1994 to 36% in 2023.1 Organs recovered

and transplanted from DCD donors have graft function

and survival rates comparable with organs recovered from

BD/DNC donors.15 Advances in medical technology to treat

diseases and support patients with end-organ failure have

increased life expectancy and the demand for more organs.38

Opportunities for potential growth of organ donation are

slowly increasing such as neonatal DCD donation, the use

of en-bloc kidneys from smaller donors, liver cell transfusion

therapy, and partial heart transplants.39–41 Evolving technol-

ogy is allowing for machine perfusion of organs recovered

from DCD donors. Machine perfusion offers the ability to

support organs outside of the donor and determine physio-

logic response or conditioning to improve organ function

prior to transplantation resulting inmore organs being trans-

planted. Machine perfusion may also allow organs to be

transported further distances for transplantation that has

previously been limited by cold ischemic times. In situ

regional perfusion also known as normothermic regional

perfusion (NRP) is being used by some transplant centers

to recover abdominal and thoracic organs. Although there

are ethical considerations related to thoracic NRP that are

beyond the scope of this review, more lungs and hearts from

DCD donors are being recovered using thoracic NRP and

external machine perfusion.42,43 Pediatricians must con-

tinue to educate themselves and their patients about the proc-

ess of donation after BD/DNC and circulatory death and

about evolving medical therapies.

CARE OF THE TRANSPLANT PATIENT

Pretransplant Care

Caring for children with chronic health care conditions that

might require an organ transplant necessitates a thorough

understanding of the physical, emotional, and financial chal-

lenges children and families encounter, including the organ

transplantation process. Children with medical conditions

who develop end-stage disease are at risk for cognitive defi-

cits, mood disorders, low self-esteem, poor peer relation-

ships, behavior problems, and adjustment difficulties. This

is especially true with children who have long-term medical

conditions.44–48 Parents report high levels of anxiety, depres-

sion, emotional and physical stress, and symptoms of post-

traumatic stress disorder as they navigate ongoing chronic

medical therapies and the process of organ transplanta-

tion.44,49–52 Understanding the medical and psychological

issues must be balanced with the introduction of transplan-

tation as a treatment option.

Consideration of organ transplantation for a patient

requires not only the patient living with end-stage or near-

end-stage organ failure and the possibility of death but neces-

sitates an exhaustive review of medical, family, and social

issues. Families with a chronically ill child and, indeed,

the child or adolescent themselves, have already endured sig-

nificant physical and emotional stress and financial costs.

The process of transplantation further adds to these issues.

Early referral for transplantation provides the family and

child with more time to assimilate into the transplant team,

gain acceptance, and understand key issues related to organ

transplantation. Early referral can also add additional physio-

logical, psychological, and financial stress, which are equally

important considerations for the timing of transplantation

referrals.44 Understanding the process and commitment

required to receive an organ transplant requires education

and informed decisions by the family and ongoing commu-

nication with the transplant team.

Families with children undergoing a transplant workup

are often displaced from their community due to the region-

alization of pediatric transplant programs. This can lead to

loss of income and incurred costs due to travel and added liv-

ing expenses.53 Siblings are also affected by being displaced

and having limited parental support for prolonged periods of

time. Existing economic hardship can be compounded dur-

ing the transplant process with long-term costs that can wor-

sen inequities or prohibit a viable road to transplantation as a

means of survival for their child.54 Ensuring ongoing patient

and family access and support through social workers, men-

tal health professionals, and financial counselors prior to and

throughout the transplant process plays a pivotal role in eas-

ing these added stressors.4

A thorough social review is performed by the transplant

team for all potential transplant recipients to identify any

concerns of long-term adherence to posttransplant medical

regimens whether due to familial support, mental/emo-

tional health, pretransplant quality of life, or long-term

financial burden. The team must address these concerns

and identify obstacles before listing a patient for an organ

transplant. Pediatricians and the transplant team play a

vital role in assisting the patient, family, and transplant

team with resources and guidance in the community.

These resources are an integral part of the support struc-

ture for the patient and family during the transplantation

process.4
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Although it is not practical for the general pediatrician to

have the expertise and extensive knowledge of the ODT proc-

ess, knowledge of the patient’s waiting list status level and

supporting the child and family while awaiting a transplant

are necessary. Understanding this information can have a

significant positive impact during ongoing patient treatment

while supporting the family. Anticipatory guidance about

health-related issues while awaiting transplant and readiness

for transplantation can be reinforced in conjunction with

ongoing information from the transplant team. Forming a

relationship with regional referral centers is essential to

developing a successful experience for patients and families.

Transplant Follow-Up and Long-Term Care

Advances in transplant medicine have improved allograft

function and increased patient survival and quality of

life.55–57 Transplantation is more than just surgery and

requires the continued collaboration of a multidisciplinary

team overseeing all aspects related to the transplantation

process for the patient and the family. Coordination with

the transplant team and identification of specific areas of care

responsibilities, both in the acute postoperative period and

with long-term follow-up, promotes cohesive medical care.

Routine health maintenance, sports participation assess-

ments, and problem-based care remain a necessity for all

patients with added awareness aboutmodifications or restric-

tions required for transplant recipients. Coordination with

relevant specialists and the transplant team is essential to

ensure successful quality outcomes following organ

transplantation.

The transition from hospital to home is a clear entry point

for the pediatrician to re-engage in the posttransplant care of

the patient. Establishing a new routine with early initial and

frequent follow-up appointments should be considered to

alleviate anxiety, assist in coordination of care, and provide

maximal patient and family support.58 Routine pediatric care

should remain consistent with special attention focused on

vaccination status (per transplant team recommendations),

growth and development, and regular assessment for devel-

opmental delays or learning disabilities. Continued mental

health screening and treatment is imperative given the risk

for long-term depression and anxiety.59,60 Adolescent

patients, or those entering the adolescent phase of life after

transplantation, are at high risk for medication nonadher-

ence, substance use, sexually transmitted disease, and preg-

nancy, making interventions targeted at counseling and

anticipatory guidance imperative.59–61 As patients reach

adulthood, preparation for a seamless transition to adult pro-

viders should be initiated early and is beneficial to overall

patient and family satisfaction and morbidity.62,63

Although assisting the transplant recipient with routine

medical care, ensuring the family and patient have knowl-

edge of the risk factors and complications they may encoun-

ter after transplantation is essential. Pediatricians should be

familiar with immunosuppressive medications and their

adverse effects, includingmajor drug interactions, to prevent

issues when treating other medical conditions.59,60,64

Counseling about the significant risk of infection while tak-

ing immunosuppressive agents and understanding medica-

tion and surgical complications are strongly encouraged.

Recognizing the etiologies of common infections in trans-

plant patients, especially given their lapsed time from the

procedure, will assist in the guidance of initial treat-

ment.59,60,64 Pediatricians, in conjunction with the trans-

plant team, must ensure the family understands the need

for prompt intervention of even well-appearing patients with

fever to prevent disease progression that could result in trans-

plant graft failure or death. A clear pathway for communica-

tion with caregivers is essential for these patients.60,64

Pediatricians must always be conscious of the possibility

of transplant graft rejection. Recognizing signs of acute and/

or chronic rejection prompting referral to the transplant

center is fundamental. Reinforcing the importance of adher-

ence to their immunosuppressive regimen is essential to

prevent graft rejection. Chronic immunosuppression

also has associated morbidity and pediatricians must recog-

nize symptoms of posttransplant lymphoproliferative

disease, malignancy, allergies, cardiovascular disease, hyper-

tension, renal dysfunction, neurologic complications, and

diabetes.59,65

ETHICAL CONSIDERATIONS

Ethical issues for the public and medical communities exist

in many areas of medicine including ODT. Pediatric organ

donors have increased organ availability for transplantation

and this contribution cannot be ignored. Understanding

some of these ethical issues related to ODT is essential for

the pediatrician.

Legal definitions of death are founded on medically

accepted standards and on the UDDA, which has been

adopted by all 50 states; however, the lack of consistent lan-

guage and standardized requirements to determine death

vary by state and jurisdiction. This has resulted in a lack of

uniformity and variability specifically related to objections

to determining death based on religious beliefs and other

accommodations. Multidisciplinary team involvement that

includes ethics, hospital administration, legal counsel, and

public relations is needed to resolve disputes and disagree-

ments between the family and medical team. Health care
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systems and governing bodies should be encouraged to

establish clear recommendations and to standardize hospital

policy and procedure when declaring neurologic and circula-

tory death and organ donation.

Ethical considerations regarding DCD include actual tim-

ing of death, irreversibility of circulatory function and criteria

for death at the time of organ recovery, beneficence of medi-

cal therapies used for organ preservation prior to WLST, and

evolving use of NRP, specifically thoracic NRP for organ

recovery following circulatory determination of death.

These issues continue to be debated by some scholars in

the medical literature. A complete review of ethical consider-

ations regarding DCD is beyond the scope of this review. The

AAP recognizes these ethical concerns and concurs with

other medical organizations and oversight committees that

DCD is ethically acceptable when practiced according to cur-

rent guidelines.15,66–73

Summary
• The AAP considers all forms of organ donation eth-

ical and essential to the survival of those with end-

stage organ failure.4,10 (Based on expert opinion

and consensus data.)

• A clear understanding of the need for organ don-

ation and a coordinated transplantation process is

important for all pediatricians as they engage fam-

ilies and care for children waiting for a needed

organ transplant and following transplanta-

tion.4,10 (Based on expert opinion and consensus

data.)

• Medical facilities should rely on national guidelines

endorsed by prominent medical organizations as

they craft and revise policies and procedures sur-

rounding the determination of death and organ

donation.4,10 (Based on expert opinion and con-

sensus data.)

• Developing strong systems for public education

and anticipatory guidance is a primary defense

against misinformation concerning organ dona-

tion and end-of-life care and builds a foundation

of trust in the community.4,10 (Based on expert

opinion and consensus data.)

• Taking steps to address social issues and inequal-

ities that lead to refusal of organ donation can alle-

viate concerns for the family.4,10 (Based on expert

opinion and consensus data.)

• Understanding and directing care of children

before transplant with a focus on coordination

with the multidisciplinary team caring for a trans-

plant recipient and their family provides continu-

ity in the continuum of care for the child and the

family.4,10 (Based on expert opinion and consen-

sus data.)
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1. A 13-year-old boy has been in the pediatric intensive care unit for the past 5
days. He is intubated and on mechanical ventilation. He was the victim of a
motor vehicle accident and sustained a severe head trauma as a front seat
restrained passenger. His pupils were fixed and dilated on his arrival to the
emergency department. Social services are consulted to provide support to
the family. The Neurology consultant discussed with the critical care team the
possibility of brain death, explored initiation of the protocol, and explored the
possibility of discussing withdrawing support if brain death is confirmed. In
considering discussion of organ donation, which of the following is the most
appropriate professional team to approach this patient’s family regarding
organ donation?

A. Critical care team
B. Neurology consultant
C. Organ procurement organization and the critical care team together
D. Patient’s primary care pediatrician
E. Social services consultant

2. A male athlete aged 16 years sustained a sudden cardiac arrest on the
football field due to ventricular fibrillation, which resulted in circulatory death.
Organ donation is explored with the family and they agreed to it. Which of
the following organs listed below cannot be recovered from this patient after
circulatory death?

A. Intestines
B. Kidneys
C. Liver
D. Lungs
E. Pancreas

3. A girl aged 7 years is diagnosed at age 3 years with acute lymphoblastic
leukemia. She has received chemotherapy and had several relapses and now
has CNS metastases. The patient is admitted to the ICU in critical condition
with fever, neutropenia, and fulminant sepsis of bacterial and fungal etiology.
She is intubated and mechanically ventilated with no spontaneous breathing.
In determining her eligibility for organ donation if brain death determination
is established, which of the following organs can be recovered from this
patient?

A. All solid organs
B. Bone marrow
C. Kidneys only
D. None, organ donation is contraindicated in this patient
E. Solid organs except for the liver

4. Which of the following is the most accurate statement about the 2023 AAN
guidelines for BD/DNC?

A. A minimum observation period of 72 hours must occur after the acute
neurologic injury before initiating testing for neurologic death

B. Apnea testing should only be performed when the patient has met the
clinical criteria for BD/DNC

C. BD is a laboratory and EEG diagnosis
D. EEG is recommended as one of the ancillary tests for children and adults
E. Three consecutive apnea tests 1 hour apart must be performed
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5. In a patient with suspected circulatory death, the presence of which of the
following criteria is most consistent with a diagnosis of circulatory death?

A. Loss of electrical activity
B. Loss of pulse pressure
C. Occurrence within 3 hours following WLST
D. Pulseless electrical activity
E. Severe anemia with loss of perfusion
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