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Abstract The donation of organs and tissues from

neonates (birth to 28 days) for transplantation has

been a relatively infrequent occurrence. Less common

has been the use of neonatal organs and tissues for

research. Specific ethical and legal questions beg for

rational and transparent guidelines with which to

evaluate referrals of potential donors. Donation of

organs and tissues from a neonate can play a key role

in the care and support provided to families by health

care professionals around the time of a neonate’s

death. We report on the recovery of neonatal organs

and tissues for research. A working group made up of

bioethicists, neonatologists, lawyers, obstetric prac-

tioners as well as organ procurement and tissue

banking professionals evaluated legal, ethical and

medical issues. Neonatal donor family members were

also consulted. Our primary goals were (a) to ensure

that referrals were made in compliance with all

applicable federal and state laws, regulations and

institutional protocols, and (b) to follow
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acceptable ethical standards. Algorithms and policies

designed to assist in the evaluation of potential

neonatal donors were developed. Neonatal donation

is proving increasingly valuable for research into areas

including diabetes, pulmonary, gastrointestinal, gen-

itourinary and neurological development, rheumatoid

arthritis, autism, childhood psychiatric and neurologic

disorders, treatment of MRSA infection and pediatric

emergency resuscitation. The development of policies

and procedures will assist medical professionals who

wish to offer the option of donation to family members

anticipating the death of a neonate.

Keywords Organ donation � Research � Neonates �
Anencephaly � Fetal demise

Introduction

The developing practice of using neonatal organs and

tissues for research raises specific ethical and legal

questions that beg for rational and transparent guide-

lines with which to evaluate referrals. This is espe-

cially true because of the rapidly increasing use of

neonatal organs for research. To this end, a working

group of scholars representing disciplines including

bioethics, neonatology, obstetrics, and law, as well as

professionals from Organ Procurement Organizations

(OPO) and tissue banks including IIAM was formed.

Neonatal donor families were also consulted. Its task

was to consider the myriad of issues and to develop

algorithms and policies for screening potential neona-

tal donors. Our primary goals were: (a) to ensure that

referrals were evaluated in compliance with all

applicable federal and state laws, regulations, and

institutional protocols; and (b) to follow accept-

able ethical standards.

Background

The donation of organs and tissues from neonates

(birth to 28 days) for transplantation has been a

relatively infrequent occurrence for a number of

reasons, including a relative scarcity of recipients

who are size matched to these small donors (Stiers

et al. 2015; Boucek et al. 2018). Director of Research

from the United Network for Organ Sharing Robert

Carrico shares that since 2010, annual totals of

neonatal organ donors in the United States, both from

donation after brain death (DBD) and donation after

circulatory death (DCD), have ranged from 3 to 21

donors annually. This represents between 0.03 and

0.21% of organ donors recovered in any given year.

The donation of neonatal organs and tissues for

research is even less common than for transplantation,

primarily because family members who receive a pre-

natal diagnosis of a lethal anomaly (LA) or experience

the death of a neonate are not routinely offered

information about research donation. Moreover, until

recently researchers rarely sought neonatal organs and

tissues.

In the mid-2010s, some families who received a

pre-natal diagnosis of a LA such as anencephaly

decided to carry their pregnancy to term regardless of

the poor prognosis for long-term survival, often

wishing to donate after the anticipated natural death

of their neonate (Gray 2016a, b, c, d, e, f, g; Young

2017). Social media, blogs, and websites, including

www.purposefulgift.org and www.anencephaly.info,

have increasingly connected parents who receive a

diagnosis of a LA. Some expectant parents began

contacting the International Institute for the

Advancement of Medicine (IIAM) with requests for

assistance.

IIAM is among the largest 501c3 non-profit orga-

nizations in the U.S. that coordinates the placement of

non-transplantable organs and tissues with Organ

Procurement Organizations (OPOs) and researchers.

IIAM is a division ofMTFBiologics, one of the largest

non-profit providers of donated human tissues (e.g.,

musculoskeletal, dermal and placental). Founded in

1986, IIAM annually receives over 15,000 referrals of

non-transplantable organs and tissues authorized for

research from donors from U.S. OPOs. In the past

20 years, they have placed more than 14,000 research

organs. Matching donors and research projects is a

challenging process, as researchers have very specific

donor criteria and logistics requirements. Research

organs provided by IIAM are used by academic

researchers as well as by pharmaceutical and medical

device companies in the U.S. and abroad.

At the same time, academic researchers began

requesting neonatal organs through IIAM. Prior to this

time, researchers had limited access to such organs

and relied either on organs from adult donors or fetal

tissue. No national guidelines or standards existed for
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the coordination of neonatal donation for research so

referrals of potential neonatal donors were sporadic

and managed on an ad hoc basis. They typically

depended on the interest/capabilities of the individual

OPO that would manage and coordinate the donation.

As requests by expectant parents escalated, it became

apparent that guidelines were necessary. The early

interactions with expectant parents, OPO staff and

researchers prompted the work that has resulted in this

paper.

A more detailed taxonomy of acceptable and

unacceptable donations appears later in this paper.

After a brief discussion of ethical and legal issues as

well as clinical ramifications of neonatal donation, we

will explain how they helped shape our policy

recommendations. Lastly, we will present data about

the outcomes of more than 224 neonatal referrals.

Although neonatal organs and tissues can be used for

both transplantation and research, we will mainly

focus on donation for research.

Ethical and Legal Perspectives

Neonatal organ and tissue donation represent a desire

to make an altruistic gift and can play a key role in the

care and support provided to families by hospital staff

around the time of a neonate’s death. Indeed, many

families who have donated the organs and tissues of

their deceased neonate reported that the decision

brought them solace and comfort (Gray

2016a, b, c, d, e, f, g; Rhodes 2014; Purposeful Gift).

Moreover, neonatal donation is proving increasingly

important for research into a variety of areas, includ-

ing determining the causes of neural tube defects

(NTD); treating vision impairment; diabetes; organ

system development; rheumatoid arthritis; pancreatic

cancer; treatment of MRSA infection; pediatric emer-

gency resuscitation (Gray 2016a, b, c, d, e, f, g;

Aguayo-Mazzucato et al. 2017; Gregg et al. 2012;

Ardini-Poleske et al. 2017; Cogger et al. 2017).

The primary goal of families with whom some of

the authors (GDS, JO, MA, SBG) have interacted was

to carry a fetus diagnosed with LA to term (or as close

to term as possible) in order to achieve a live birth,

knowing that aggressive treatment after birth would be

futile. The possibility of organ and tissue donation was

a secondary goal and provided an opportunity to find

something positive in the midst of a tragic situation.

Legal and ethical questions that must be addressed

require adherence to a variety of laws, regulations, and

ethical principles. Various state and federal laws

regulate the donation of organs and tissues regardless

of the age of a potential donor. Federal law does not

contain any restrictions that are uniquely relevant to

neonatal organ and tissue donation. The federal

National Organ Transplant Act (NOTA) and related

regulations prohibit the sale of organs or tissues and

creates a framework to facilitate and standardize the

donation and recovery process (42 U.S.C. § 273 et

seq). At the state level, there are laws that may affect

tissue and organ donation for research. For example,

every state has an anatomical gift act that adopts some

version of the Uniform Anatomical Gift Act (UAGA)

(UAGA 2019). All states have adopted the Uniform

Determination of Death Act (DDA), which describes

the events that trigger the possibility of organ and

tissue donation (DDA 1980). Organ and tissue dona-

tion must conform to the so-called Dead Donor Rule,

which states that no patient’s death may be caused by

organ recovery (Robertson 1999).

Under the policies stipulated by the Organ Pro-

curement and Transplant Network, it is mandatory to

separate the medical care of a patient and the

determination of death from the recovery of organs

or tissues in all cases of donation (Organ Procurement

and Transplant Network Policies (pp. 28–29) Avail-

able at: https://optn.transplant.hrsa.gov/media/1200/

optn_policies.pdf). If life-sustaining treatment is

withdrawn, donation may occur if the patient dies and

organ and tissue recovery can occur within a time

period specified by the intended researcher.

Obtaining authorization for donation from parents

of neonatal patients can be complex, and has received

significant attention in previous studies (Martin et al.

2015). Typically, OPO staff conduct the authorization

process, but they are not involved in the routine care of

the neonate, or in determining or pronouncing the

death of the neonate. Family members are given the

latitude to determine which organs or tissues they wish

to donate, and whether they wish to donate solely for

transplantation or transplantation and research.

Some families may wish to donate organs in the

context of actively terminating a pregnancy with an

ultimately lethal outcome. The American College of

Obstetricians and Gynecologists (ACOG) has estab-

lished guidelines regarding medically acceptable indi-

cations for pre-term delivery for maternal or newborn
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benefit, but such a choice raises the legally and

ethically fraught issue of abortion (Nicholson 2015;

Committee Opinion No. 560 2013). Many state laws

have unique implications for the legality of neonatal

organ donation in certain circumstances. In particular,

laws forbidding donation of, or research upon, tissue

resulting from an abortion may be relevant in cases in

which a pre-term delivery technically meets the state-

law definition of abortion. Recently, several states and

the federal government have passed or considered

such laws (Ark. Code § 20-17-802, Ind. Code §§

16-34-3-4(a); 16-41-16-4(d); 16-41-16-5; 16-41-16-

7.6.; 15A N.C. Admin. Code 13B.1301.; 41 Tex. Reg.

9709-41). Although abortion is a legal medical

procedure in the United States, for purposes of this

project we rejected the possibility of accepting

donations that resulted from abortions. Our guidelines

do, however, allow acceptance of donations from

some neonates who are delivered pre-term–but only if

the delivery would not qualify as an abortion under

applicable law.

Finally, we considered federal and state laws

governing the withholding or withdrawing of life-

sustaining care from disabled neonates. These laws,

most specifically the Baby Doe Regulations (BDR)

and the Born Alive Infant Protection Act (BAIPA),

apply primarily to clinicians and hospitals that are

directly involved in the pre-term delivery and subse-

quent care of a neonate, and do not constrain organ

donation.

BDR and BAIPPA are federal laws that apply to

pre-term delivery and resuscitation. BDR are federal

statutory provisions that impose certain requirements

on states as a condition of accepting federal Child

Abuse Prevention and Treatment Act (CAPTA) funds

(Pub.L. 98-457, 98 Stat. 1749 (codified as amended at

42 U.S.C. §§ 5101–5106i (2006)). States are required

to enact procedures for reporting and responding to

‘‘medical neglect,’’ which is defined to include

withholding treatment (including appropriate nutri-

tion, hydration, and medication) from neonates with

disabilities and life-threatening conditions (42 U.S.C.

§ 5106a(b)(2)(C)). This requirement imposes a fairly

sweeping mandate to provide care for neonates born

with potentially lethal conditions. There are, however,

three exceptions to the requirement of providing

medically indicated treatment. Treatment is not

required if, ‘‘in the treating physician’s or physicians’

reasonable medical judgment:

• The neonate is chronically and irreversibly

comatose’’;

• Providing treatment would only prolong the death

of the neonate, would not be effective in correcting

or ameliorating the conditions, or would ‘‘other-

wise be futile in terms of the survival of the

neonate’’ and,

• The treatment ‘‘would be virtually futile in terms of

the survival of the neonate’’ and ‘‘the treatment

itself under such circumstances would be inhu-

mane’’ (42 U.S.C. § 5106 g(a)(5)).

The American Academy of Pediatrics and the

Ethics Committee of the American College of Critical

Care Medicine have both affirmed that it is ethically

and legally justifiable to withhold or withdraw

aggressive life-sustaining treatment in neonates when

the burdens of such treatment far outweigh its benefits

(Ethics Committee 2001; Committee on Bioethics

2013; Sarnaik 2015; AAP policy Statement 2010; Kon

et al. 2016; Gries et al. 2013).

BAIPA is a second federal law that has an intent

similar to that of BDR. BAIPA states that any infant

who is ‘‘born alive,’’ at any stage of development,

must be treated as a person for purposes of the

protections of federal law (1 U.S.C. § 8). This law has

long been viewed as symbolic legislation with an anti-

abortion message, since it is unclear that it has any

actual impact on the application of any federal law. It

might, however, mean that the Emergency Medical

Treatment and Active Labor Act’s (EMTALA)

requirement of stabilizing patients who arrive at the

hospital in an emergency condition would apply to

very premature infants as well (42 U.S.C.A. § 1395dd)

EMTALA, combined with the BAIPA, may therefore

be understood to require some treatment of extremely

premature infants who are born with a heartbeat or

other signs of life. Futile or non-medically-indicated

treatment would not likely be required for a very

premature infant, since such treatment would not,

within reasonable medical probability, prevent the

neonate’s condition from deteriorating.

Thus, as long as it is appropriate to characterize any

care withheld from very premature neonates as being

futile (in reasonable medical judgment), there is little

danger of running afoul of BDR or BAIPA, as applied

to EMTALA.
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Clinical Perspective

In 2015, there were 15,652 total U.S. neonatal deaths

(3.93 per 1000 live births) (Murphy et al. 2017).

Congenital malformations, deformations, and chro-

mosomal abnormalities were noted to be primary

causes of neonatal death. One such congenital mal-

formation is anencephaly, one of the most common

central nervous system disorders. Anencephaly is a

neural tube defect that occurs when the cephalic (head)

end of the neural tube fails to close, usually between

the 23rd and 26th days of pregnancy; this results in the

absence of the major portion of the brain, skull, and

scalp. Some rudimentary forebrain, a part of the brain

consisting mainly of the cerebrum, may exist. A

functioning brainstem is usually present. Prenatal

diagnosis of anencephalic neonates typically occurs at

12–14 weeks. The majority of anencephalic pregnan-

cies are terminated early in the pregnancy (Brierley

2010; Stiers et al. 2015). The CDC estimates that

anencephaly annually affects approximately 3 preg-

nancies in every 10,000, or 1206 pregnancies (CDC

2015). Most anencephalic neonates die within days or

weeks without life-supporting interventions (Shew-

mon 1989).

The care of a mother carrying a baby with a LA can

be complex, requiring close coordination between the

obstetrician, neonatologist, and other healthcare pro-

fessionals. In some instances, mothers experience a

typical pregnancy except for the fact that they have

received a diagnosis of a LA; those who receive

minimal or no prenatal care are unaware of a LA until

the baby is born. In many cases, the syndrome or

condition afflicting the fetus may cause concern for

maternal, fetal, and/or both maternal and fetal health

and may lead to a decision to induce pre-term

(iatrogenic) labor. Alternatively, pre-term delivery

may occur spontaneously without intervention. The

leading causes for pre-term delivery are:

1. Spontaneous labor with intact membranes

2. Pre-term premature rupture of membranes

(PPROM)

3. Delivery for maternal or fetal indications (Thakor

et al. 2008).

Tucker reports that 15–25% of pre-term infants are

iatrogenically delivered early because of maternal or

fetal pregnancy complications (Tucker and McGuire

2004). Complications may include hypertension,

preeclampsia or eclampsia, polyhydramnios, oligohy-

dramnios, gestational diabetes, intrauterine growth

restrictions, infection, and twin-to-twin transfusion

syndrome.

Despite the recent widespread use of hypothermia

therapy, Hypoxic Ischemic Encephalopathy (HIE) is a

major cause of neurologic disabilities in term

neonates. The incidence of HIE ranges from 1 to 8

per 1000 live births in developed countries and is as

high as 26 per 1000 live births in underdeveloped

countries (Douglas-Escobar and Weiss 2015). HIE

neonates frequently receive ventilation, hypothermia,

or other therapy, until brain death is confirmed or until

a decision is made to withdraw treatment and to allow

for a natural death, also known as ‘‘AND’’.

Medical literature is scant regarding discussion

about neonates with HIE who became organ donors

for transplantation or research. There are anecdotal

reports of neonatal organ donation from HIE donors,

including one author’s center. Jadcherla, et al.,

reported a case of neonatal organ donation in a full-

term neonate with severe HIE complicated by multi-

organ dysfunction who underwent therapeutic

hypothermia (Bokisa et al. 2015). In non-ventilated

cases, palliative care is provided to the neonate

(hydration, comfort, etc.) allowing for a natural death

(AND). It is at that point that criteria for DCD may be

applied.

Medical challenges include working with hospital

staff who may have inadequate information or aware-

ness about the potential of neonates to become donors.

Because transplant surgeons normally perform organ

recovery only for transplant, OPO staff need to be

trained in organ recovery for research. Specific details

of the delivery of neonates can have a significant effect

on the donation process—i.e., whether delivery

occurred at term or prior to term; whether the neonate

was delivered by natural delivery or whether labor was

induced; the indications for medical intervention if

labor was induced.

The criteria used for the acceptance of organ donors

for research may vary, based on the type of research

and individual research protocols. A neonate with LA

may be considered as a potential donor for liver, lung,

heart, kidney, pancreas, intestine, thymus, or tissue

(skin, eyes, bone marrow, musculoskeletal and repro-

ductive tissues). Multiple recipients or research stud-

ies can often benefit from a single donation. The

researcher (or the protocol) needs to establish
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requirements such as minimum gestational age of the

neonate. Exact time of death and a clear plan for organ

recovery surgery have to be determined and docu-

mented. Donation must occur in a timely manner

because of concern regarding the effect of warm

ischemic time (WIT) on organ viability; this concern

should be balanced with the family’s need for time

with their neonate after the neonate has passed away.

OPO Perspective

Neonatal donors, especially anencephalic donors,

provide a unique set of challenges to an OPO.Whether

the donation will ultimately result in transplanted

organs or tissues, research organs or tissues, or some

combination of these outcomes is often unclear until

the surgical recovery occurs. The lack of formation of

cerebral cortex and exposed brain structure make it

impossible to determine brain death in anencephalic

neonates. In other circumstances, such as HIE, it may

be possible because the cerebral cortex is formed, and

the skull structure is intact. In ventilated neonatal

donors, including neonates with HIE, the process will

often unfold in the same way as in older donors. Thus,

coordinating neonatal anencephalic donation requires

flexibility and establishment of contingency plans to

maximize successful donation.

The challenges faced by OPOs in coordinating

anencephalic donors fall largely into one of three

categories: donor identification and referral; family

and staff counseling; donation logistics. A brief

discussion of each follows.

Donor Identification and Referral

In the United States, OPOs are to receive referrals on

all in-hospital and imminent deaths. Most OPOs have

established ‘‘clinical triggers’’ for referral, which

include variables such as Glasgow Coma Scale 5 or

below, discussion of withdrawal of care, initiation of

brain death testing, or cardiac arrest. In the context of

ventilated neonatal donors, these clinical triggers may

apply; in anencephalic donors, who are typically non-

ventilated, they will not. The challenge, therefore, is to

establish referral processes for practitioners working

with the families of anencephalic neonates, to educate

both OPO staff and donor hospital professionals about

neonatal donation, and to implement protocols for

both OPO and hospital staff to manage these cases.

Sample protocols are available upon request to IIAM

(www.iiam.org).

Family and Staff Counseling

The standard approach for OPOs in terms of counsel-

ing donor family and hospital staff regarding donation

begins with the initial referral and after an evaluation

of the clinical suitability for donation. Because the

timing of a referral is quite different in the anen-

cephalic donor, two variables come into play. First, the

donor family may be several months short of the actual

delivery and will have much more time to consider

their options for donation. This is unusual and requires

multiple follow-ups with a family over an extended

period as their decision-making evolves. Second, the

context of the discussions with perinatal and neonatal

practitioners regarding the pregnancy and other

related decisions is quite different from traditional

organ donor situations, in which the discussion centers

around brain death, withdrawal of care in a patient

who is not brain dead and helping the family come to

grips with the finality of the patient’s brain injury.

With anencephalic neonates, the family is address-

ing a far different set of issues, such as whether to

carry to term and development of an appropriate birth

plan. The process typically proceeds as with any

organ/tissue donor referral in scenarios with HIE or

LA.

Donation Logistics

In standard DBD or DCD scenarios, regardless of the

age of the potential donor, OPOs obtain authorization

for donation, evaluate organ function, attempt to

maximize organ function, match organs to recipients,

and then coordinate the surgical recovery, which may

include allowing teams from distant centers to fly to

the hospital for the surgical recovery. Surgical recov-

ery is scheduled after organ evaluation and prelimi-

nary acceptance by a transplant center or, in the case of

research donation, by a researcher. Donor blood type,

height, weight, and many other data factor into this

process.

A ventilated neonatal donor will follow much the

same path. Anencephalic donors are not typically

intubated. As a result, the OPO will have limited

clinical information about the donor. It is vital to
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underscore that no donation can take place until death

has occurred, through the pronouncement of death

either by neurological criteria (i.e., brain death) or by

circulatory death. OPOs can implement a few key

strategies to maximize the benefit of the donation for

the neonatal donor family, transplant recipients, and

researchers. They include:

1. Proactively identify centers where these poten-

tially complex cases may be referred and trans-

plant centers willing to consider neonatal organs

for transplant.

2. Have research outlets for all possible organs and

tissues since transplantation rarely occurs with

these potential donors.

3. Closely collaborate with the specialists caring for

the mother and neonate. It is not uncommon for

these cases to unfold over months.

4. Have at least two OPO staff supporting and

counseling the family. The prolonged process of

neonatal donation and the importance of bonding

with the family require a team approach in order to

avoid compassion fatigue (Nicely and Delario

2011; Maloney and Wolfelt 2011; Larowe 2005).

Experience with Neonatal Donors for Research

In 2012, Bethany C., who was pregnant with an

anencephalic baby, contacted IIAM. She wanted to

donate her son’s organs and tissues following his

death. Despite contacting her obstetrician, local med-

ical schools and hospitals, and the OPO that serves her

hometown, she had been unsuccessful. She found

IIAM’s website and contacted IIAM just days before

her scheduled C-section. Within 2 h, IIAM found

researchers who were willing to accept her baby’s

liver and pancreas, and another researcher who was

interested in receiving his entire body after organ

donation. Their son, Amalya Nathaniel, lived for

80 min, surrounded by his parents, maternal and

paternal grandparents, and other extended family

members. The OPO performed the organ recovery

after his death. As a result of his donation, researchers

were able to evaluate pancreatic beta cells in their

earliest stages of development, leading them to

understand why some people develop Type 1 Diabetes;

other researchers studied hepatocytes, which is critical

to understanding cell generation. Images generated

by his body led to FDA clearance for a medical

device used for rapid pediatric resuscitation (Ardini-

Poleske et al. 2017; Li et al. 2018; Gray 2016a, b, c,

d, e, f, g).

Between 2012 and 2017, IIAM coordinated the

recovery of organs and tissues from 86 donors, placing

281 organs and tissues. Most neonates who became

donors were anencephalic (60%), followed by neo-

nates who died because of anoxia or HIE (23%). Other

causes of death included Trisomy 18, fatal cardiac and

renal anomalies, trauma, and other genetic and

neurological conditions.

Gestational age (GA) varied, with the majority

being delivered at term (which includes early term,

full term and late term; 37 0/7 weeks–41 6/7 weeks)

(see Fig. 1) (Taylor et al. 2019). Pre-term deliveries

(20 0/7 weeks–36 6/7 weeks) often occurred for

medically indicated reasons (either maternal or fetal

health or both); the majority of these deliveries were

iatrogenic. Pre-term deliveries for non-medical rea-

sons were not accepted as referrals. One was referred

following miscarriage at 16 weeks and was able to

donate skin.

All of the families who pursued donation did so

with the intent of having a live birth, spending as much

time as possible with the neonate, and donating, if

possible, after the neonate’s death. The time elapsed

from birth to death ranged from minutes to days (See

Fig. 2). In most cases, the neonate remained in the

Labor and Delivery area; on one occasion, the neonate

was taken home, given hospice care, and then her body

was returned to the hospital following her death at

5 days.

1-6 hrs, 33%

> 1 day, 31%

< 1 hr, 21%

12-24 hrs, 4%

7-11 hrs, 11%

Fig. 1 Time Elapsed from Birth to Death 2012 to June 2019
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Considering the legal, medical, ethical and practi-

cal issues surrounding these donation opportunities,

the working group developed a set of algorithms

designed to guide staff from OPOs and IIAM in

evaluating potential donors. Three separate algorithms

were developed: one for neonates being delivered at

term with a LA (See Fig. 3); one for neonates being

born pre-term with a LA (See Fig. 4); one for neonates

who die as a result of other conditions, such as HIE or

trauma (See Fig. 5). Referrals are now evaluated

according to these algorithms. Reasons for declining

referrals of potential neonatal donors include:

• Iatrogenic labor planned to terminate a pregnancy,

not for maternal and/or fetal health (1%)

• GA less than 24 weeks (3%)

• Extended Cold Ischemic Time (CIT) or Warm

Ischemic Time (WIT) (11%)

• Diagnosis/medical condition (12%)

• Unable to identify available researchers (13%)

• Family withdrew offer (19%)

a. Family withdrew offer

b. Family did not call OPO back after initial

inquiry

c. Family declined donation

• OPO withdrew offer (41%)

a. OPO did not have an internal policy for

neonatal donation

b. OPO did not have the skill set or appropriate

procurement setting

c. OPO would not proceed unless an organ would

also be recovered for transplant

d. Medical Director refused authorization

Researchers who accepted neonatal organs and

tissues through this program study such diverse areas

as regenerative medicine, diabetes, chronic kidney

disease, cancer, congenital organ malformation,

abnormal lung development, and fertility (See

Fig. 6). Pulmonary research in particular, has been

advanced using donated neonatal lungs. Over 75

neonatal donors have been provided to the Biorepos-

itory for the Investigation for Diseases of the Lung

(BRINDL)/University of Rochester Medical Center

(URMC) Human Tissue Core and distributed to more

than 10 other academic laboratories. BRINDL and the

URMC Human Tissue Core are responsible for all the

human data that currently appears on LungMAP.net.

Papers and presentations arising from the LungMAP

project primarily focus on characterization of neonatal

lung cells, and clinical and translational studies in rare

lung diseases. This project has also explored why

neonates and infants frequently progress to severe lung

failure when exposed to Respiratory Syncytial Virus

(RSV) versus adults whose systems respond to RSV in

a less severe manner. This information is expected to

provide new options for treatment and prevention

(Taylor et al. 2019; Jiang et al. 2019;Wang et al. 2019;

Lal et al. 2018; Whitsett 2018; Kyle et al. 2018;

Bandyopadhyay et al. 2018; Luo et al. 2018; Zhu et al.

2018; Zhou et al. 2018; Ardini-Poleske et al. 2017;

Warburton 2017; Du et al. 2017). Research findings

from other projects using neonatal organs have been

presented at scientific conferences and published in

scientific journals (Gray 2016a, b, c, d, e, f, g; Ardini-

Poleske et al. 2017; Gittinger 2015). Placements of

research organs and tissues range from one organ per

donor to over ten organs and tissues per donor.

Conclusion

Donation of organs and tissues for research from

neonates who die following a live birth has recently

become an option some families wish to consider.

Pursuing this donation option requires careful atten-

tion to legal, ethical, medical, and procedural issues. It

is vital to ensure that the integrity of the donation

process be safeguarded, and that the desire to support

neonatal donor families does not compromise ethical

and legal standards. The comfort and solace that

donation provides following the death of a neonate can

be vital to families’ healing processes and should be

Full Term, 28%

Pre-Term, 32%

Early Term, 
32%

Late Term, 5%

Unknown, 2% Post-Term, 1%

Fig. 2 Gestational Age 2012–June 2019
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supported whenever possible. Given the potential

legal and ethical barriers to donation and the fact that

not all OPOs are currently equipped to provide this

service even if the request falls within acceptable stan-

dards, it is important that families have realistic

expectations with respect to donation opportunities.

Coordinating neonatal referrals requires careful

collaboration between hospital administration, health

care professionals, OPO staff, staff of the agency

interfacing with researchers and OPOs, and the

researchers themselves.

The uses of neonatal organs and tissues have led to

remarkable breakthroughs in science. Family donation

of organs and tissues from a neonate represents a

desire to make an altruistic gift and can play a key role

in the care and support provided to families by hospital

staff at the time of a neonate’s pending death. Family

members who suffer the tragic loss of a newborn

through either congenital abnormalities such as anen-

cephaly, or situations arising from a traumatic birth or

HIE, have found ‘‘unexplainable peace, joy and

healing’’ in their ability to donate, thereby allowing

their child to make an ‘‘impact on the world’’ (Rhodes

2014).
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