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Summary

The purpose of this study is to systematically review guidelines, position papers,

and reports on living kidney donation by minors. We systematically searched the

databases such as Medline, Embase, ISI Web of knowledge, Google scholar as well

as the websites of various bioethics committees, transplant organizations and

societies. Guidelines were included if they provided recommendations for or

against living kidney donation by minors. Data were analyzed using qualitative

content analysis. We included 39 documents in this study. Twenty seven of these

endorse an absolute prohibition of living kidney donation by minors, because of

concerns regarding the decision-making capacity of minors, the impartiality of

parental authorization, the best interests of the minor, and the necessity of the

donation. Twelve guidelines, however, would exceptionally allow living kidney

donation by minors, provided that adequate safeguards are put in place, including

an assessment of the minor’s autonomy and maturity, authorization by an inde-

pendent body, assuring that the anticipated psychosocial benefits outweigh the

medical and psychosocial risks for the donor and the restriction to situations of

last resort. A more adequate medical and psychosocial follow-up of living kidney

donors may likely contribute to a more unified approach towards living kidney

donation by minors.

Introduction

Kidney transplantation is the preferred treatment option

for many patients suffering from acute or chronic kidney

disease. Several studies indicate that successful kidney

transplantation is associated with a lower risk for morbidity

and mortality [1,2] and a higher quality of life compared

with long-term dialysis treatment [3–5]. Especially in pedi-

atric patients, there is a growing awareness of the negative

consequences of long-term dialysis on their physical and

psychosocial well-being, including an increased risk for co-

morbidity [6–8], lower self-esteem, more emotional and

school problems, and less participation in family activities

[9–11]. Because of the lack of available deceased donors,

living-donor kidney transplantation has become increas-

ingly common, in some countries even outnumbering kid-

ney transplantations from deceased donors.

As a rule, only adults are considered as living kidney

donors. However, in several countries, also minors have

exceptionally been accepted as living kidney donors. In the

US, for example, 52 minors less than 18 years donated a

kidney between 1988 and 2012 [12]. More than half of

these donations were directed towards adult recipients,

and in only a minority of cases, the recipient was an iden-

tical twin [13] Other cases have been reported in Euro-

pean countries and Canada [14].
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The desirability of an absolute prohibition on living kid-

ney donation by minors has been the subject of consider-

able scholarly debate. Proponents of a ban warn that living

kidney donation cannot be in the minor’s best interests, as

it concerns an intrusive medical procedure for the thera-

peutic benefit of someone else. Moreover, it is argued that

allowing kidney donation by minors may result in abuse of

power by proxy decision-makers [13]. In contrast, critics

stress that a prohibition insufficiently takes into account

minors’ ability to make deliberate decisions concerning

their own health [14–17]. It is argued that their decision-

making capacity is increasingly being recognized in many

health areas, including consent to medical treatment and

research participation [18], genetic testing [19], reproduc-

tive health services [20], and postmortem organ donation

[21]. It is also suggested that a prohibition is based on an

overly narrow interpretation of the minor’s best interests

that only considers medical interests, disregarding potential

psychosocial benefits as a consequence of donation [13,22].

Other commentators argue that intra-familial obligations

to support the well-being of the family as a unit may neces-

sitate living kidney donation by minors for the benefit of a

relative [23,24].

Studies on the attitudes of health care professionals also

reveal a mixed picture. A survey showed that US kidney

transplant centers and transplant physicians are generally

opposed to living kidney donation by minors, because of

concerns on minors’ ability to provide informed consent

and the increased risk for them to need a kidney transplan-

tation themselves in the case of a hereditary disease. How-

ever, more physicians would be willing to consider

donation by a minor in specific situations, for example

when the waiting time for the recipient is increasing, when

donor and recipient are identical twins or when their own

children would be in need of an organ [25,26].

To our knowledge, no studies have systematically ana-

lyzed the guidelines and recommendations of national and

international expert committees and organizations on liv-

ing kidney donation by minors. An overview of the recom-

mendations and arguments of expert organizations may

help us to better understand current attitudes and to criti-

cally re-evaluate the practice of living kidney donation by

minors. Therefore, the aim of this systematic review is to

critically evaluate the viewpoints of guidelines, position

papers, and reports in favor or against living kidney dona-

tion by minors.

Methods

Data sources

We systematically searched the databases such as Medline,

Embase, and ISI Web of Science. We used standardized

search strings that combined the keywords ‘living donor’,

‘living donation’, ‘kidney donor’, ‘kidney donation’, ‘renal

donor’, ‘renal donation’, ‘organ donor’, and ‘organ dona-

tion’ with the keywords ‘guideline’, ‘report’, ‘recommenda-

tion’, ‘statement’, and ‘position’. Additionally, we looked

for gray literature by consulting the search engine Google

scholar and by visiting the websites of various national bio-

ethics committees (listed on the website of the WHO [27]),

transplant organizations, international transplant societies

and organizations (listed on the website of the Global Obser-

vatory on Donation and Transplantation [28]). We also

consulted the reference lists within the retrieved documents

in order to retrieve additional guidelines (‘snowballing’).

We did not restrict our search based on publication year.

We ended our search for relevant publications on June 27th

2012. Title and abstract screening, as well as full text analyses

were performed independently by two teams of authors.

Study selection

The selection and screening of the documents was carried

out in accordance with the PRISMA guidelines [29]. We

only included guidelines, position papers and reports, giv-

ing recommendations or opinions on living kidney dona-

tion by minors. We included documents that were written

in English, French, German, Spanish, Italian, Dutch or

Danish. Legal documents and documents that only discuss

donation of regenerative cells, tissues and organs or dona-

tion by anencephalic infants were excluded from our study.

The retrieved documents are listed in Table 1.

Data extraction and content analysis

From every included document we retrieved the quotes that

contained recommendations or opinions on living kidney

donation by minors and each quote was assigned one or

more codes. We set up a pilot study with three documents

that were analyzed independently by four authors using the

technique of open coding [30]. After comparison of these

open codes, all authors agreed on a preliminary coding

scheme in which axial codes were identified through a pro-

cess of data comparison [30]. This scheme was regularly

refined during the process of analysis. Ultimately, the

results were organized in four thematic categories, repre-

senting the main concerns and safeguards related to living

kidney donation by minors. An overview of these categories

is presented in Table 2.

Results

Figure 1 presents an overview of the selection and screen-

ing procedure. Ultimately, we retrieved 39 documents that

met our inclusion criteria. The retrieved documents were

published between 1993 and 2012 and originated from 29
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Table 1. Overview of guidelines by source.

Author Region Title

Year of

publication

Living kidney

donation by

minors legally

allowed in

country?

National Bioethics Committees (n = 14)

Belgian Advisory Committee

on Bioethics

Belgium Advies nr. 11 van 20 December 1999

betreffende het wegnemen van organen

en weefsels bij gezonde levende personen,

met het oog op transplantatie

1999 No

Belgian Advisory Committee

on Bioethics

Belgium Advies nr. 50 van 9 mei 2011 betreffende

bepaalde ethische aspecten van de wijzigingen

door de wet van 25 februari 2007 aangebracht

aan de wet van 13 juni 1986 betreffende het

wegnemen en transplanteren van organen

2011 No

French Biomedicine Agency France Recommandations formalis�ees d’experts sur le

pr�el�evement et la greffe �a partir de donneur vivant

2009 No

Danish Council of Ethics Denmark Levende donorer: En redegørelse om

nyredonation og knoglemarvsdonation

1999 No

Italian National Bioethics Committee Italy Il problema bioetico del trapianto di rene da

vivente non consanguineo

1997 No

Italian National Bioethics Committee Italy La donazione da vivo del rene a persone

sconosciute (c.d. donazione samaritana)

2010 No

Commission Consultative Nationale

d’Ethique pour les Sciences de la Vie et

de la Sant�e (C.N.E.)

Luxembourg Avis 1999.1: Convention pour la protection

des droits de l′homme et de la dignit�e de

l′être humain �a l′�egard des applications de la

biologie et de la m�edecine: Convention sur les

droits de l′homme et la biom�edecine

1999 No

Commission Consultative Nationale

d’Ethique pour les Sciences de la Vie et

de la Sant�e (C.N.E.)

Luxembourg Avis 1999.2 concernant la signature par le

Luxembourg du Protocole sur la transplantation

d′organes et de tissus d′origine humaine

1999 No

Swiss National Advisory Commission on

Biomedical Ethics

Switzerland On the regulation of living donation in the

transplantation law

2003 No

The Central Ethics Committee of the

Swiss Academy of Medical Science

Switzerland Medical-ethical guidelines for organ

transplantation

1995 No

The Central Ethics Committee of the

Swiss Academy of Medical Science

Switzerland Lebendspende von soliden Organen.

Medizinisch-ethische Richtlinien und

Empfehlungen

2008 No

Nuffield Council of Bioethics United Kingdom Human tissue: ethical and legal issues 1995 Yes

Nuffield Council of Bioethics United Kingdom Human bodies: donation for medicine and

research

2011 Yes

National Independent Scientific Advisory Committees (n = 2)

Health Council of the Netherlands The Netherlands New Options for Organ Donation 2003 No

National Health and Medical

Research Council

Australia Organ and Tissue Donation by Living Donors –

Guidelines for Ethical Practice for Health

Professionals

2007 No (Except

for Australian

Capital

Territory)

National and International Transplant and Nephrology Organizations and Societies (n = 12)

British Columbia Transplant Society British Columbia Clinical Guidelines for Living Donor Kidney

Transplantation Program

2009 No

Consiglio Superiore di Sanit�a Italy Parere in merito a Casi di donatore ‘samaritano’

di rene

2010 No

Saudi Centre for Organ Transplantation Saudi Arabia Guidelines for Renal Transplantation in Saudi

Arabia

2006 No

Spanish Society of Nephrology (SEN) and

National Transplant Organization (ONT)

Spain Recomendaciones SEN-ONT sobre Trasplante

Renal de Donante Vivo

2010 No
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Table 1. continued

Author Region Title

Year of

publication

Living kidney

donation by

minors legally

allowed in

country?

British Transplantation Society United Kingdom Recommendations on the use of living

kidney donors in the United Kingdom

1986 Yes

Joint Working Party of the British

Transplantation Society and the Renal

Association

United Kingdom United Kingdom Guidelines for Living-

Donor Kidney Transplantation

2011 Yes

Ad hoc Clinical Practice Guidelines

Subcommittee of the Patient Care and

Education Committee of the American

Society of Transplant Physicians

United States The evaluation of living renal transplant

donors: clinical practice guidelines

1996 Yes

Sistema de Procura de �Organos y Tejidos Venezuela Recomendaci�on Rec - RCIDT - 2007 Sobre

Gu�ıas de Calidad y Seguridad de C�elulas

y Tejidos Humanos para Trasplante

2007 No

Sistema de Procura de �Organos y Tejidos Venezuela Recomendaci�on Rec - RCIDT - 2008 Sobre

Gu�ıas de Calidad y Seguridad de C�elulas

y Tejidos Humanos para Trasplante

2008 No

European Association of Urology Europe EAU guidelines on renal transplantation 2009 –

European Dialysis and Transplantation

Association and European Renal Association

Europe European Best Practice Guideline for

Transplantation

2000 –

The Transplantation Society International TTS Amsterdam Forum on the Care of the Live

Kidney Donor: Data and Medical Guidelines

2004 –

National Pediatric Associations (n = 1)

Ethics Committee of the American

Academy of Pediatrics

United States Minors as living solid-organ donors 2008 Yes

National and International Medical Associations (n = 5)
€Osterreichisches Bundesinstitut f€ur

Gesundheitswesen

Austria Positionspapier des am €OBIG eingerichteten

Transplantationsbeirates

2005 No

St€andige Kommission Organtransplantation

der Bundes€arztekammer

Germany Positionen zur Lebendorganspende 2008 No

Council of Ethical and Judicial Affairs of

the American Medical Association

United States Report of the Council on Ethical and Judicial

Affairs: The Use of Minors as Organ and

Tissue Donors

1993 Yes

Council of Ethical and Judicial Affairs of

the American Medical Association

United States Report of the Council on Ethical and Judicial

Affairs: transplantation of organs from

living donors (Opinion 2.15)

2005 Yes

World Medical Association International WMA Statement on Human Organ

Donation and Transplantation

2006 –

Interngovernmental Organizations and Agencies (n = 3)

Council of Europe Europe Guide to Safety and Quality Assurance for the

Transplantation of Organs, Tissues, and Cells

–

World Health Organization International WHO Guiding Principles on Human Cell, Tissue,

and Organ Donation

–

World Health Organization International Third WHO Global Consultation on Organ

Donation and Transplantation: Striving to

Achieve Self-Sufficiency, March 23–25, 2010,

Madrid, Spain

–

Conference Proceedings and Working Group Meetings (n = 3)

National Conference on the Nondirected

Live-Organ Donor

United States The nondirected live-kidney donor: ethical

considerations and practice guidelines:

A National Conference Report

2002 Yes

Live Organ Donor Consensus Group International Consensus statement on the live organ donor 2000 –

Working Group on Incentives for Living

Donation

International Incentives for Organ Donation: Proposed Standards

for an Internationally Acceptable System

2011 –
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organizations. They were published by national bioethics

committees (n = 13) [31–43], national independent scien-
tific advisory committees (n = 2) [44,45], national and

international transplant or nephrology organizations and

societies (n = 12) [46–57], national pediatric associations

(n = 1) [58], national and international medical associa-

tions (n = 5) [59–63], intergovernmental organizations

and agencies (n = 3) [64–66] or were published as confer-

ence proceedings or working group meeting reports

(n = 3) [67–69].

Attitudes on living kidney donation by minors

The majority of documents (n = 27) [31,33,35–42,45–
50,52–57,59,60,66,67,69] consider age less than 18 years as

an absolute contra-indication for living kidney donation.

Six of these 27 documents specifically focus on nondirected

donation (i.e. donation that is not intended ‘for a specific

person or to a member of a specific group of people’ [70])

and do not necessarily endorse a ban on directed donation

by minors [35,36,47,50,67,69]. Twelve documents

[32,34,43,44,51,58,61–65,68], however, would allow living

kidney donation by minors in exceptional circumstances

and subject to appropriate safeguards. The American Medi-

cal Association, for example, expressed the view that min-

ors ‘need not be prohibited from acting as sources of

organs, but their participation should be limited’ [61].

In the following analysis, we will highlight the concerns

about living kidney donation by minors. These concerns

focus on four different aspects: the decision-making capac-

ity of minors, the parental authorization for donation, the

best interests of the minor, and the necessity of the minor’s

donation. In relation with each category of concern, we will

also present the safeguards that have been proposed to

overcome these concerns in the 12 documents that excep-

tionally would allow living kidney donation by minors.

The decision-making capacity of minors

Several documents question the capacity of minors to

understand and balance the risks and benefits at stake and

to make an autonomous decision. A document of the Nuf-

field Council of Bioethics recommends that ‘where children

are concerned, a cautious view should be taken regarding

the quality of their understanding of the explanation of any

procedure’ [42]. A guideline from the British Transplanta-

tion Society and Renal Association states that ‘there are

genuine concerns about autonomy and the validity of con-

sent from minors in this situation’ [51].

Several documents highlight the risk of family pressure

when the intended recipient is a close relative of the minor

donor [34,35,39,45,58,61,64,65,68]. This pressure may vary

from subtle forms of emotional manipulation to outright

coercion, compromising a voluntary choice of the donor. A

guideline from the Danish Council of Ethics mentions the

possibility of large impact of parental preferences on the

minor’s decision: ‘The minor child’s motive may be [���] to
prove to themselves and their parents that she is able to

make a mature and adult decision’ [34]. A guideline from

the Italian national bioethics committee issues a similar

Table 2. Comprehensive scheme of codes.

Concerns Proposed safeguards

The decision-

making capacity

of minors

Minors may be unable to understand and balance the risks

and benefits [32–34,42–45,51,58,61,62,64,68];

Minors may be unable to make an autonomous

decision on living kidney donation

[32–35,39,45,51,58,61,62,64,65,68].

Assessment of the minor’s maturity and autonomy

[32,34,43,44,51,58,61,62,64,68];

Additional psychological or psychiatric

consultations [44,58,61].

Parental

authorization

Parents experience a conflict of interests when considering

living kidney donation by one of their children for the

benefit of another child [32,42,44,45,58,61,65,68].

Authorization of the donation by an independent body

[32,43,44,51,61–63,68].

The best

interests of

the minor

Living kidney donation is not for the therapeutic benefit of

the donor and involves more than minimal risks

[32,34,42,45,58,62–64];

There is uncertainty about the long-term health risks for

minor donors [58,68];

Living kidney donation may result in psychosocial

harm [32,34,58].

Minimization of medical risks [58,64,68];

Long-term medical follow-up should be guaranteed [58];

Anticipated psychosocial benefits should significantly

outweigh the foreseeable health and psychosocial risks for

the donor [32,43,44,58,61,62,68];

Minimization of psychosocial risks (through education) [58];

Long-term follow-up of psychosocial outcomes [58];

Restriction to recipients with whom the potential donor has

a close emotional bond [32,34,44,58,61,62,65].

The necessity

of the minor’s

donation

Minors could be considered potential living kidney donors

even when there is no desperate medical need, competent

donors are available and/or there is no reasonable chance

of success [32,34,39,42–44,57,58,61].

Only acceptable as a means of last resort

[32,43,44,58,61,68];

Reasonable probability of success [58,61,68].
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warning with regard to potential pressure by the intended

recipient [35].

To address this concern, several guidelines that do not

endorse a total ban state that living kidney donation by

minors may be justified when the potential donor is suffi-

ciently mature and autonomous [32,43,44,58,61,62]. A

report from the Council of Ethical and Judicial Affairs of

the American Medical Association (CEJA) [62], recom-

mends that ‘if a child is capable of making her own medical

treatment decisions, she should be considered capable of

deciding whether to be an organ or tissue donor’ [61]. Some

members of the Belgian Advisory Committee on Bioethics

explained that the donor ‘should have reached the age in

which she is able to make a well-considered moral delibera-

tion’; at the same time stating that this ability may already

be present at the age of 12. Three of these guidelines

[44,58,61] recommend that, next to the standard social and

medical evaluation, potential minor donors should undergo

additional psychological or psychiatric consultations.

Moreover, two reports from the CEJA [61,62], also allow

for living-kidney donation by nonmature minors in the

case when there is parental approval and court authoriza-

tion and the ‘transplantation presents a ‘clear benefit’ to

the minor donor’ [61].

Parental authorization

Eight documents [32,42,44,45,58,61,65,68] warn that

parental authorization for living kidney donation by one of

their children may be compromised because of the conflict

E
lig
ib
ili
ty

Full-text articles assessed for eligibility after exclusion of doubles across databases and 
websites (N = 295)

Full-text articles assessed for 
eligibility (N = 300)

Records identified through snowballing
(N = 5)

Id
en
tif
ic
at
io
n

Records identified through database 
search  (N = 156102)

Medline (N =1514)
Web of Knowledge (N = 3210)
Embase (N = 7530) 
Google Scholar (N = 143848)

In
cl
us
io
n

Records identified through website 
search  (N = 211)

Websites bioethics committees (N = 58) 
Websites national transplant 
organizations (N = 80)
Websites transplant societies (N = 57) 
Websites international organizations 
(N = 16)

Studies included in the review 
(N = 39)

Sc
re
en
in
g

Records after first screening of 
titles/abstracts (N = 1541)

Medline (N = 107)
Web of Knowledge (N = 171)
Embase (N = 338) 
Google Scholar (N = 925)

Records after first screening of titles 
(N = 91)

Websites bioethics committees (N = 27)
Websites national transplant 
organizations  (N = 33)
Websites transplant societies (N = 18)
Websites international organizations 
(N =13)

Records after exclusion of doubles 
within each database (N = 333)

Medline (N = 40)
Web of Knowledge (N = 55)
Embase (N = 97)
Google Scholar (N = 141)

Articles excluded with reasons (N = 261)

No guideline, position paper or report (N = 148)
No recommendations on living kidney donation by
minors (N = 111)
Exclusive focus on organ donation by  
anencephalic infants (N = 1)
Language with whom none of the researchers is 
familiar (N = 1)

Figure 1 Prisma flow diagram.

954
© 2013 The Authors

Transplant International © 2013 European Society for Organ Transplantation. Published by Blackwell Publishing Ltd 26 (2013) 949–960

Could minors be living kidney donors? Thys et al.



of interests when they are at the same time responsible for

the care of the intended recipient. For instance, a CEJA

report states that ‘in their desire to save a seriously ill child,

parents may temporarily subordinate the welfare of another

child who is a potential source’ [61].

Guidelines that do not favor a total ban agree that

consent from the minor’s parents or legal guardian is a

necessary condition to allow the donation

[32,43,44,58,61,62,64,65,68]. The ethics committee of the

American Academy of Pediatrics (AAP), for example, holds

that this decision ‘is too momentous to be left to minors

alone, but should reflect a shared decision between minor

and parent(s)’.

However, recognizing that parental judgment may be

clouded because of the conflict of interests, several of these

guidelines emphasize that final approval by an independent

body should be sought to guarantee that the donation would

indeed be in the minor’s best interests. While some guide-

lines hold that court approval should preferably be sought

[43,44,51,61], others argue that authorization can best pro-

ceed by consulting a specialized multidisciplinary team, like

a national or institutional ethics committee [32,62,63,68].

The AAP guideline states, however, that a positive judgment

from the donor advocacy team is generally sufficient and

‘hospital ethics committee and psychiatric consultations

should be considered for more complex cases, such as

when the minor donor has cognitive disabilities or when

there are procedural questions given the child’s age’ [58].

The best interests of the minor

Many guidelines express severe doubts as to whether living

kidney donation can ever be in the minor’s best interests,

given the medical and/or psychological risks that minors

may face as a result of donation.

Medical risks

Several guidelines state that minors should not be exposed

to surgical procedures that involve more than minimal risk

and that are not for their own health benefit. For instance,

a document from the Nuffield Council of Bioethics ques-

tions whether ‘with the exception of trivial procedures [���],
children under the age of 18 should be regarded as compe-

tent to consent to the donation of tissue where this is not

part of their medical treatment’ [42].

Some documents [34,58,65,68] also mention long-term

risks of living with a solitary kidney. Considerable worry is

expressed about the ‘lack of long-term data on the safety of

pediatric donation’ [58] and the ‘inadequacy of our knowl-

edge regarding the minor’s lifetime with a solitary kidney’

[68].

Some of the guidelines that do not endorse a prohibition

argue that living donation by minors could be acceptable if

the health risks for the donor can be minimized. Accord-

ingly, the consensus statement on the live kidney donor

recommends that this could only be allowed when ‘the sur-

gical risk for the donor is extremely low’ [68]. Similarly, the

AAP guideline explains that ‘the risks of certain solid-organ

donations such as that of a kidney are known to be smaller

than others, such as that of the liver, suggesting that minors

should be restricted to serve as living kidney donors’ and

not as liver donors [58].

Psychosocial risks

Two documents [34,58] also discuss the psychosocial risks

that may result from donation. The AAP guideline refers to

similar risks in donation by adults, who may ‘feel lower

self-esteem, a sense of neglect, and lack of appreciation after

the donation as the attention refocuses on the recipient’

[58]. A guideline of the Danish Council of Ethics also

mentions the possibility of future regret: ‘Every young per-

son is a potential parent. You can give a kidney only once

to a family member, discarding the possibility of later being

able to do the same for your own child’ [34].

The guidance document from the AAP states that living

kidney donation by minors may be acceptable when due

care is taken to minimize these psychosocial risks. It

considers family education as a crucial factor in this process

[58]. Moreover, this guideline recommends to provide fol-

low-up psychological support and to establish donor regis-

tries in order to collect ‘long-term follow-up data on

pediatric donors’ [58].

Hypothetical psychosocial benefits

Five guidelines that exceptionally would allow living kid-

ney donation by minors [32,43,44,58,61] argue that this

procedure should only be allowed if a clear psychosocial

benefit is to be expected, such as the development of

greater self-esteem [58,61], a ‘continued emotional bond’

[61] between donor and recipient, the benefit of living ‘in

an intact family’ [61,71], the ‘prevention of adverse reac-

tion to the death of a sibling’ [61] and the prevention of

future guilt [32]. A CEJA report states that ‘if there is

good reason to believe that the potential donor would

suffer greater psychological harm from the death of the

potential recipient than medical harm from the removal of

an organ for transplantation, it may be appropriate to

proceed’ [62].

Five guidelines [32,34,44,58,61] state that, next to the

individual benefits for the donor and the recipient, also

benefits for the family as a unit should be taken into

account. The Danish Council of Ethics stated that ‘the

minor child should not only be respected as an isolated

individual, but also as a person whose values and actions

are intimately linked to family values and actions’ [34]. The

CEJA warns, however, that ‘psychological benefits to the
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family should not be confused with psychological benefits

to the child, as they are not necessarily the same’ [61].

In order to maximize the possibility of psychological

benefits for the donor (and the family), it is sensible to

restrict living kidney donation by minors to recipients

with whom they have a close emotional bond

[32,34,44,58,61,62,65]. Two guidelines [44,65] argue that

kidney donation by minors should only be considered

when the recipient is an identical twin.

A report from the Health Council of the Netherlands

states that ‘donation from a minor to an adult [���] can

never or seldom be justified’ [44]. Yet, some documents

would exceptionally also allow donation to adult family

members. The AAP states that ‘there may be rare cases in

which it is morally appropriate for a donation to be consid-

ered from a minor donor to an adult family member’ [58].

A CEJA report even states that ‘there may be some circum-

stances in which a strong emotional relationship exists with

a relative who is not part of the immediate family or even a

nonrelative’ [61].

The necessity of the minor’s donation

Several guidelines express concern about the possibility that

minors are considered as potential living donors, even in

the absence of an urgent need for transplantation, without

a reasonable chance that the transplantation will be success-

ful or despite the fact that other means to help the recipient

(like competent living donors, deceased donors or substi-

tute treatments) are available. The AAP guideline clarifies

that living kidney donation by minors could not be justified

unless the intended recipient is not likely ‘to survive the

wait to receive a deceased donor organ, despite being an

excellent candidate for transplantation’ [58], for example

when ‘the potential kidney recipient has exhausted sites for

dialysis access or is highly sensitized to most potential

donors, but not the identified child donor’ [58]. A report

from the Dutch Health Council also refers to the likely

availability of sufficient potential adult donors that would

eliminate the need for donation by minors: ‘it would be

extraordinary if a minor would be the only suitable donor

within a family, considering the broader possibilities of

unrelated donation’ [44].

To address this concern, several guidelines that do not

endorse a complete ban on living kidney donation by min-

ors stipulate that this procedure should only be allowed as

a means of last resort. The CEJA holds for example that

minors can only be living kidney donors when the trans-

plantation is ‘necessary with some degree of medical cer-

tainty to prevent an extremely poor quality of life’ [61] and

‘all other available sources of organs, both donor pools and

competent adult family members, must be medically inap-

propriate or significantly inferior to the minor’ [61]. Simi-

larly, the AAP requires that ‘all other opportunities for

transplantation have been exhausted, no potential adult liv-

ing donor is available and timely and/or effective transplan-

tation from a deceased donor is unlikely’ [58].

Discussion

Our review showed that 27 out of 39 guidelines endorse a

prohibition of living kidney donation by minors. In con-

trast, 12 guidelines exceptionally allow living kidney dona-

tion by minors, provided that adequate safeguards are

present. These include an assessment of the minor’s deci-

sion-making capacity and best interests by an independent

competent body.

With regard to the minor’s decision-making capacity,

these 12 guidelines emphasize the need to protect minors

from external pressure. However, they do not provide rec-

ommendations for the assessment of their psychosocial

maturity. This is rather unfortunate given that, although

most children from the age of 14 are cognitively able to

make rational and informed treatment decisions [70,71],

their decision-making capacity may be compromised

because of increased susceptibility to peer pressure, risk-

taking behavior, and impulsivity [72,73] as a result of their

psychosocial development stage.

Minors’ best interests include both self-regarding and

other-regarding interests [74]. Self-regarding interests are

minors’ interests in their own well-being, and include the

potential psychosocial benefits that they may experience as

a consequence of altruistic behavior, such as increased self-

esteem, self-worth, and improved relationship with the

recipient [75,76]. Other-regarding interests are minors’

interests in the well-being of the intended recipient, ‘at least

partly as an end in itself’ [74]. The best interests standard

has been primarily applied to sibling relationships, particu-

larly identical twins, because of their strong emotional

bond and the additional graft survival advantage to the

recipient. Minor-to-adult donations will be harder to jus-

tify considering the increasing possibility of finding an

adult kidney donor.

The application of the best interests standard to the

context of living kidney donation by minors has been

sharply criticized. First, limited empirical evidence is

available on long-term psychosocial outcomes in minor

donors and their recipients. Although adult kidney donors

generally report psychosocial benefits as a consequence of

donation, it is uncertain whether these would also be

observed in minors [74,77]. Moreover, living kidney

donation by minors might have disturbing psychological

effects in the recipients, including feelings of indebtedness

towards the donor, which are likely to have a negative

impact on pediatric recipients’ self-managed care and

compliance [78].
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Second, critics have argued that courts and ethics com-

mittees are insufficiently qualified to adequately appreciate

the medical risks for the minor donor, particularly the

long-term risks, and are therefore in no position to substi-

tute the medical judgment of transplant physicians [79].

Currently, we have no clear view of the long-term medical

implications of donor nephrectomy in minors. In one

study, a significant decline of renal function was observed

in several patients 25 years after unilateral nephrectomy

[80]. Moreover, the risk of sibling donors and recipients

developing future diabetes cannot be excluded. Further-

more, living with a solitary kidney may restrict minors

from performing certain physical activities and making

future lifestyle and career choices [79]. A clearer view of the

long-term medical outcomes of living kidney donation will

likely contribute to a more unified approach towards living

kidney donation by minors.

Similar to guidelines, transplant legislations also differ in

their approach to living kidney donation by minors. In

Europe, the Convention on Human Rights and Biomedi-

cine [81] and its Additional protocol concerning the Trans-

plantation of Organs and Tissues of Human Origin [82],

hold that persons not able to consent should not be consid-

ered as suitable donors of nonregenerative tissues and

organs. However, it is left to domestic law to specify at what

age persons should be considered competent to consent to

living kidney donation. In Norway, this may already be the

case for minors older than 12. In several countries that have

not ratified this convention including Ireland, Sweden, and

the United Kingdom, minors who are not able to consent

may also be legally considered as potential living kidney

donors. Outside of Europe, in South Korea and some

Canadian provinces, minors above a certain age may be

considered competent to consent to living kidney donation.

In India, Israel, Japan, the US, and one Australian territory,

minors who are not able to consent may also be legally con-

sidered as potential living kidney donors. Invariably, strict

procedural and substantive requirements are imposed. Pro-

cedural requirements include parental authorization,

absence of refusal by the minor and final approval by an

independent competent body. Substantive requirements

include nonavailability of a suitable deceased-donor organ

or compatible adult living donor, life-saving potential of

the transplantation, close degree of consanguinity, and con-

formity with the best interests of the minor.

This study is subject to some limitations. First, it is possi-

ble that we did not retrieve some relevant guidelines,

despite our systematic approach. Second, we did not distin-

guish guidelines according to their level of sectorial or geo-

graphical impact. Third, most included documents provide

general guidelines on living kidney donation by competent

donors, and thus do not give extensive argumentation with

regard to the issue of donation by minors.
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