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CLINICAL UPDATE

Living kidney donation
Pippa Bailey clinical lecturer in renal medicine 1 2, Anusha Edwards consultant transplant and
endocrine surgeon 2, Aisling E Courtney consultant nephrologist 3

1School of Clinical Sciences, University of Bristol, Bristol BS2 8DZ, UK; 2Southmead Hospital, North Bristol NHS Trust, Bristol BS10 5NB, UK;
3Belfast City Hospital, Belfast Health and Social Care Trust, Belfast BT9 7AB, UK

Globally each year more than 30 000 people become living
kidney donors.1 In the UK there have beenmore than 1000 living
kidney donations every year since 2009.2 There are two types
of kidney donation, living and deceased. Living donor kidney
transplantation offers the best treatment in terms of life
expectancy and quality of life 2-9 for most people with kidney
failure (see box 1), the prevalence of which is steadily rising.
Living kidney donation is constantly evolving, with new ways
ofmaximising recipient opportunities and increasing information
regarding long term outcomes associated with donation. This
review presents an overview of current practice covering who
can donate, to whom, and the possible impact of donation on
the donor’s health.

Why do non-specialists need to know
about this?
Non-specialists might be approached for information about
living kidney donation and need to know where to access
up-to-date relevant information. Refer interested potential donors
to a living donor kidney transplant centre for advice. General
practitioners or family physicians may be asked by a specialist
team for information about a potential donor undergoing
assessment, or to assist with organisation of investigations in
the pre-donation stage. Given that the prevalence of living
donors in increasing (currently about 1000 per annum in the
UK) doctors are increasingly likely to encounter people who
have donated and should be aware of what impact donation may
have on their health. Some patients prefer to see their regular
general practitioner for long term follow-up after donation.18

Who can donate a kidney, and to whom?
Most living kidney donors donate to relatives or friends, which
is termed directed (or specified) donation. Alternatively,
individuals can donate a kidney to a recipient with whom they
do not have a pre-existing relationship—termed non-directed
altruistic donation (or “Good Samaritan” or unspecified
donation).19 20 This was formally legalised in the UK in 2007.

Altruistic donors now account for about 10% of all living kidney
donations.2

In the UK in 2012 the British Transplantation Society and
Human Tissue Authority provided guidance on “directed
altruistic donation.” This term is used to describe organ donation
that happens either between individuals who have a genetic
relationship but no established emotional relationship, or
between a donor-recipient pair who had no pre-existing
emotional or genetic relationship. This definition was an attempt
to overcome some of the confusion brought about by the use of
social media to recruit potential living kidney donors, which
caused blurring of the lines between directed and non-directed
donations. Terminology varies, however, and a working group
from the European Society for Organ Transplantation
alternatively describes publically solicited donors as “solicited
specified donors.” 21 The stimulus for a potential donor to come
forward is the publication of an individual’s need for a transplant
on social networks or through the media.20 22

Historically, all transplants had to occur between ABO blood
group and HLA antigen compatible donor and recipient pairs,
to prevent hyperacute rejection of the transplanted kidney.
However, donors no longer need to be have such compatibility.
Most transplants are still between compatible pairs, but
desensitisation techniques have been developed to reduce
anti-donor antibody titres in the recipient to allow
immunologically incompatible kidney transplants.23-25 It is not
always possible to lower antibody titres sufficiently to proceed,
and such transplants do carry increased risks to the recipient,
particularly of infection and rejection in the early post-transplant
period. Long term graft survival, though improving,25 is
compromised compared with compatible living donor graft
survival. Immunologically matched transplants remain
preferable, and in many countries this is achieved via a regional
or national living donor kidney exchange scheme (fig 1⇓).26-30
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What you need to know

• Living donor kidney transplantation is the best treatment for most people with renal failure
• There is no upper age limit and few absolute contraindications to living kidney donation
• A living kidney donor does not always need to be the same blood group as the intended recipient
• Most donors have no long term ill effects from living with a single kidney
• Ensure living kidney donors have annual follow-up including blood pressure assessment, urine analysis for protein, and estimation of
renal function

Box 1: Advantages of living donor over deceased donor kidney transplants

• Living donor kidney transplants reduce the number of individuals on waiting lists for deceased donor transplants and offer the possibility
of a transplant to more patients, who would otherwise be dialysis dependent10

• Living donor kidney transplants typically last longer, and recipient survival is greater2-11

• Living donor transplants are associated with shorter hospital stays, minimising disruption to recipients’ lives
• Planned desensitisation of recipients can occur more easily to allow immunologically incompatible transplants
• The elective nature of the surgery permits transplantation in patients who would be unsuitable for emergency surgery
• The recipient costs of living donor kidney transplants are less, because of shorter hospital stays and the decreased incidence of
delayed transplant function and early transplant failure.12 13

• Living donor kidney transplants are more likely to take place before the recipient has started dialysis (pre-emptive). Shorter periods
spent on dialysis are associated with less comorbidity and better post-transplant outcomes.14 15 Pre-emptive transplants are also
associated with cost savings from the avoidance of dialysis16 17

What motivates people to become living
kidney donors?
A thematic synthesis of qualitative studies has described directed
and non-directed living kidney donors as being compelled by
altruism, inherent responsibility, family expectation, personal
benefit, and spiritual beliefs.31 Non-directed altruistic donors,
much like directed donors, report being motivated by a desire
to benefit other people or society as a whole, a compelling desire
to donate and recognise personal psychosocial gains.32-34Where
commercial organ trading exists, or where donation is financially
incentivised, most unrelated donors report financial
motivation.35-38 Payment for donation is illegal in almost all
countries.39

What are the risks of living kidney
donation?
Short term risks
Mortality in living kidney donation is estimated to be between
0.01 and 0.03%.40-42 A recent systematic review reported that
perioperative complications, such as wound infection and
bleeding, occur in about 7.3% of cases.41 Immediately after
nephrectomy, the glomerular filtration rate of the donor roughly
halves. However, a year after donation, this is expected to
increase to 60-70% of pre-donation levels,43 due to adaptive
hyperfiltration in the remaining kidney.

Longer term risks
Our knowledge of the long term risks of living kidney donation
is incomplete, especially for specific donor subgroups (such as
those defined by age, ethnicity, socioeconomic position, and
with comorbidities). Observational data are limited by duration
of follow-up and identifying an appropriate comparative group.
In addition, when living donation was first introduced only
relatively young and healthy individuals were accepted for
kidney donation. As the criteria for donation have expanded to
include older donors and those with comorbidities,44 however,
the current donor population is now demographically different
from the cohort for whom long term follow-up data are

available. This limits the generalisability of findings from studies
of early donor populations to currently accepted donors.

Advising donors about risks
In order for a living donor to provide informed consent, potential
donors and recipients require information on the known risks,
and the limits to our understanding of these risks. When
counselling a potential donor, risk must be considered on an
individual basis. Establish whether younger, non-white,45
overweight individuals or those with pre-existing hypertension
or impaired glucose tolerance are prepared to make lifestyle
changes to minimise long term risks. A small case-control study
of long term risks in US army personnel 45 years after unilateral
nephrectomy due to trauma reported that mortality was not
increased in servicemen with one kidney compared with age
matched controls with two kidneys.46 Other small single centre
studies have also reported that the survival of living kidney
donors is better than that of the general population.47 48

Two recent large cohort studies have reported a higher risk of
kidney failure among donors comparedwith healthy non-donors,
but the absolute 15 year reported incidence of kidney failure in
both studies was <1%.49 50 These observational studies had
limitations, and criticisms have included concerns regarding
the comparability of non-donor controls51-53 and relatively short
follow-up.54

A recent US analysis attempted to estimate an individual’s risk
of renal failure if they did not donate a kidney, and compared
15-year projections with the observed risk among a large cohort
of living kidney donors.55 This concluded that the relative risk
for donors was 3.5-5.3 times higher than the predicted risks in
the absence of donation.55 Overall, the absolute risk for donors
was <1% over this period, comparable with other observational
studies, but the risk was greater in black donors as well as
current or former smokers.
Twometa-analyses have suggested that kidney donors may have
a small increase in blood pressure 56 (<6 mmHg) and in urinary
protein,57 although the quality of research included in both
analyses was reported as poor.58 The data on an increased
cardiovascular event rate in donors is equivocal.40-60 Although
the risks of gestational hypertension and pre-eclampsia seem to
be higher in pregnancies among donors than among healthy
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non-donors,61-63 adverse outcomes for mother or offspring have
not been documented.
Work exploring the mental health of living kidney donors is
limited, but a recent case-control study from the Netherlands
suggested that donation is not associated with short term changes
in mental health.64 Multiple studies suggest that the quality of
life of most living kidney donors seems to be at least equal to
that of the general population 65-72 and usually returns to
pre-donation levels after donation. A thematic synthesis of
qualitative work from Europe, the United States, Canada and
Australia, however, identified some negative donation-specific
experiences among the overall positive experiences, including
a sense of loss, fear, vulnerability, and neglect.31

Several studies have reported that potential donors are more
willing to accept greater donor risks than potential recipients
and transplant professionals.73Greater risks seem to be accepted
when the intended recipient is closely related and when his or
her prognosis is poor.74 75 In addition, potential donors have been
found to be more likely than potential recipients or clinicians
to agree that living donation is acceptable when long term donor
risks are uncertain.73

In addition to evaluating the risks, consideration of living kidney
donation must also involve an evaluation of the benefits to
potential donors, which can be substantial, and the harms of
non-donation.76

How are living donors assessed and how
long does it take?
National guidelines exist for living kidney donor evaluation.18-80
Details of the guidance differ between countries,80 and the
international Kidney Disease: Improving Global Outcomes
(KDIGO) committee is developing a global, evidence based
guideline which is currently available for public consultation.81

The primary goals of donor evaluation are to determine the
suitability of an individual for donation, to ensure a donor is
making an informed choice free from coercion or monetary
incentive, and to confirm that the kidney is suitable to be
transplanted into the intended recipient.
In the UK the living donor evaluation process typically
encompasses the steps outlined in figure 2⇓.
The duration of living donor evaluation varies between and
within countries.82 Potential donors need to be given a suitable
period to consider donation, often described as a “cooling off”
period.83 The clinical assessments and investigations can be
carried out in one day, and some centres in the UK run one-day
assessments.84 To be a donor, an individual needs to be suitable
to undergo surgery under general anaesthesia and to be able to
cope with one kidney for the longer term.

Who cannot donate?
Very few absolute contraindications to living kidney donation
exist (box 2).44

The United Kingdom Guidelines for Living Donor Kidney
Transplantation18 specify the minimum measured glomerular
filtration rate (mGFR) required for donation in order to ensure
that the mGFR of the remaining kidney is predicted to be more
than 37.5 mL/min/1.73m2 at 80 years of age. The data on which
this was based were limited, and there is variation between UK
centres in the measurement of GFR.86

Inmost transplant programmes living kidney donors are required
to be over 18 years of age,18 but cases where adolescents have
donated do exist.87 Caution is recommended when accepting

donors under 25 years of age as younger people have more time
to develop comorbidities and an increased lifetime risk of renal
failure.55 Women who wish to have children need to be
counselled regarding the small increased incidence of gestational
hypertension and pre-eclampsia among kidney donors,61-63 and
alternative donors are preferred if available. Other relative
contraindications to donation include obesity and diabetes, and
factors that might affect a potential donor’s decision-making
capacity (such as cognitive impairment, undertreated psychiatric
conditions, or active substance misuse).
In most countries potential donors are prevented from donating
if there is evidence of donor coercion, as identified by any
member of the donor evaluation team or by an independent
assessor or donor advocate.20 80

What is the surgical procedure?
Laparoscopic kidney removal is preferred18 as it is associated
with less pain, shorter hospital stay, and earlier return to normal
activities.88 Minimally invasive surgical techniques for donor
nephrectomy include robot assisted laparoscopy89 and a
laparoendoscopic single site approach.41 90 After surgery, living
donors tend to stay in hospital for two to three days, and full
recovery is expected within 6-12 weeks.18

What is the global picture?
Almost 100 of the World Health Organization member states
now report transplantation services, but the rates of living kidney
donation and the proportion of kidney transplants from living
donors vary widely (fig 3 and 4⇓).91-93

Reasons for variation include differences in the underlying
prevalence of renal failure, the acceptability and rates of
deceased donor transplantation, the healthcare funding for
preoperative and postoperative donor care, and differing donor
reimbursement or incentives. Iran is currently the only country
in the world to have a compensated and government regulated
programme for unrelated living donor renal transplantation.39
Payment for donation in most other countries is illegal.
However, there remains an international trade in both organs
and living donors.94 95 The Declaration of Istanbul on organ
trafficking and transplant tourism outlines the circumstances in
which removing organs from a living or deceased donor are
unacceptable and aims to halt unethical transplant activities,
including organ trafficking, transplant tourism, and transplant
commercialism.96
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Box 2: Absolute contraindications to living kidney donation18-85

• Active malignancy* or chronic infection
• Nephrolithiasis secondary to a metabolic abnormality
• Uncontrolled hypertension
• Overt proteinuria, glomerular pathology, or an inadequate glomerular filtration rate (GFR)
• Bilateral renal artery atherosclerosis or fibromuscular dysplasia involving the orifices of both renal arteries
• Sickle cell disease

*In some countries donors with certain types of cancer or successfully treated low grade tumour may be considered for
kidney donation (such as small (<4 cm) subcapsular renal cell carcinoma with excision at time of donation and no distant
spread, or low grade non-melanoma skin cancer)

Methods box

A PubMedMedline search was undertaken in May 2016 based on the following key words and variants: living, donor(s), donation, transplant(s),
kidney, renal. The Cochrane Collaboration database was also screened for relevant articles. The Kidney Disease Improving Global Outcomes
(KDIGO) reports Summary of Published Living Kidney Donor Guidelines, Guideline Evidence Report, and Outcomes of Living Kidney
Donation, and the draft of Clinical Practice Guideline on the Evaluation and Follow-up Care of Living Kidney Donors were reviewed, along
with the United Kingdom Guidelines for Living Donor Kidney Transplantation and references.
The authors’ own knowledge, clinical experience, research, and personal archives of references were used. Research published since article
submission was highlighted by reviewers. AE Courtney is chair of the UK NHS Blood and Transplant’s Living Donor Kidney Transplantation
2020 Strategy Implementation Group.

Living kidney donation—a donor and family’s experience

Our daughter thrived without illness for the first 18 months of her life, but then we noticed a swelling on one side of her stomach and took
her to the doctor. A number of scans and x rays later, we were finally given the news that she had completely no function in one kidney and
her other kidney was under severe pressure due to hydronephrosis. Our whole family was shocked and traumatised.
With appropriate drains and stents, our daughter had reasonable kidney function for a number of years, but at the age of 11 years her
creatinine levels were creeping up and her consultant discussed dialysis. We raised the option of live donation. We had no idea really at
this point what it entailed so had a list of questions to ask: how long the process will take, the likelihood of a match, whether it will take
straight away, and numerous others. We wanted to do it to get our daughter healthy again without the dialysis if at all possible. Decision
made, we wanted to proceed.
My husband was a slightly better match than me, and was put in contact with the living kidney donor coordinator. At the first appointment,
we were told that the process takes approximately nine or 10 months, and all I could think of was whether we had this amount of time, as
our daughter’s kidney was failing and she was determined not to have dialysis if she could avoid it.
A few weeks later my husband had the first of the tests. A number of weeks later the next and so on. We asked whether a lot of these tests
could be run on the same day to avoid disruption and minimise impact on his employment. We were informed that unfortunately the process
was slow. Our daughter at this stage was losing a lot of weight and her condition was deteriorating quickly.
After the first date was cancelled four days before the surgery, which was devastating, on 8 August 2007 all went ahead. I was surprised at
how well my husband looked that afternoon, and at around 4.30 pm our daughter was back onto the intensive care ward and sitting up
looking amazing. The kidney worked straight away and all was good. My husband was discharged the following afternoon and returned to
work six weeks later. Our daughter experienced instant improvement in her health, and joked about how tanned she looked, to which I
replied “That’s normal skin tone.”
All went well for four years, until a virus known as BK attacked the kidney, and then rejection developed. With appropriate treatment, our
daughter’s kidney function stabilised but deteriorated again in 2014. She was in need of another kidney. Timing was not good. She was
about to enter the final year of her master’s degree and was determined to finish it alongside her peers. However, around Christmas we
recognised the familiar signs that she had shown many years before—weight loss, vomiting, and extreme tiredness.
In January I rang the living donor coordinator to ask if I could be tested—and was informed that all the tests were now carried out in one
day! A few weeks later, I arrived on the ward at 8.30 am for my tests to commence. The coordinator had a list of appointments and went to
each department alongside me. By 4.30 pm that afternoon I was on my way home, exhausted but delighted to know that in a week or two
we would know for sure if my kidneys were healthy enough for donating. They were, and surgery was booked for 23 March 2015 (when our
daughter had no lectures due to the Easter break).
All went well, I returned to work after seven weeks, and our daughter graduated from university three months later. She started a PhD in
physics that same year.
As a family having been through the living donation process twice, we would most certainly recommend the one day testing. The process
for my husband was long and drawn out and impacted greatly on family and work life. During the time waiting, we were further traumatised
watching our daughter become increasingly unwell, and there was little we could do. On the second occasion, it was a full day in hospital,
but by the time I was leaving most of the tests had been conducted, we knew things were progressing quickly, and I only had to take one
day off work.
Nine years on, and my husband remains well. One year on, I had my review at the hospital and all is good. Most importantly our daughter’s
results are excellent and she is living life to the full.
We are truly grateful for the staff that cared for us during both these transplants. As a family we thank them all.
Jacqueline Johnston, donated at Belfast City Hospital, Belfast Health and Social Care Trust
Previous accounts of living kidney donation have been published in the BMJ:
Ferriman A. A patient’s journey: Becoming a live kidney donor. BMJ 2008;336:1374 (http://www.bmj.com/content/336/
7657/1374)
Thiruchelvam PT, Willicombe M, Hakim N, Taube D, Papalois V. Renal transplantation. BMJ 2011;343:d7300 (http://dx.
doi.org/10.1136/bmj.d7300)

4 Terasaki PI, Cecka JM, Gjertson DW, Takemoto S. High survival rates of kidney transplants
from spousal and living unrelated donors. N Engl J Med 1995;333:333-6. doi:10.1056/
NEJM199508103330601 pmid:7609748.

5 Laupacis A, Keown P, Pus N, et al. A study of the quality of life and cost-utility of renal
transplantation. Kidney Int 1996;50:235-42. doi:10.1038/ki.1996.307 pmid:8807593.

6 Cecka JM. The OPTN/UNOS Renal Transplant Registry. Clin Transpl 2005:1-16.pmid:
17424721.

7 Roodnat JI, van Riemsdijk IC, Mulder PGH, et al. The superior results of living-donor
renal transplantation are not completely caused by selection or short cold ischemia time:
a single-center, multivariate analysis. Transplantation 2003;75:2014-8. doi:10.1097/01.
TP.0000065176.06275.42 pmid:12829903.

8 Oniscu GC, Brown H, Forsythe JL. How great is the survival advantage of transplantation
over dialysis in elderly patients?Nephrol Dial Transplant 2004;19:945-51. doi:10.1093/
ndt/gfh022 pmid:15031354.
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Resources for healthcare professionals

• Kidney Disease Improving Global Outcomes (KDIGO) Clinical Practice Guideline on the Evaluation and Follow-up Care of Living
Kidney Donors, released for public consultation in November 2015 and expected to be formally published in 2016

• Joint Working Party of The British Transplantation Society and The Renal Association. United Kingdom Guidelines for Living Donor
Kidney Transplantation. 3rd ed. 2011. https://www.bts.org.uk/Documents/Guidelines/Active/UK%20Guidelines%20for%20Living%
20Donor%20Kidney%20July%202011.pdf
– Details the UK guidelines for the evaluation of both living kidney donors and transplant recipients. Includes the legal framework and
guidance on financial reimbursement

– Plus “Addendum to Living Kidney Donor Guidelines.” 2015. http://www.bts.org.uk/BTS/Guidelines_Standards/Current/BTS/Guidelines_
Standards/Current_Guidelines.aspx—Provides an update on the risks of living kidney donation based on recent research findings

• NHSBTOrgan Donation and Transplantation. Living donor kidney transplantation http://www.odt.nhs.uk/donation/living-donation/living-
donor-kidney-transplantation
– UK’s national transplant website with information on all aspects of donation and transplantation, including guidelines and activity
reports

• Kidney Disease Improving Global Outcomes (KDIGO).Outcomes of Living Kidney Donation. www.kdigo.org/clinical_practice_guidelines/
LivingDonor/KDIGO%20Guideline%20Evidence%20Report.pdf
– Reports findings from a systematic review of research into the outcomes of living kidney donation

• Thiruchelvam PT, Willicombe M, Hakim N, Taube D, Papalois V. Renal transplantation. BMJ 2011;343:d7300 (http://dx.doi.org/10.
1136/bmj.d7300)
– Provides further details on renal transplantation, including details of transplant candidate eligibility and details of deceased donor
transplantation. However, the content regarding living donor transplantation has been updated for this review

• Reese PP, Boudville N, Garg AX. Living kidney donation: outcomes, ethics, and uncertainty. Lancet 2015;385:2003-13
– Summarises data on long term donor outcomes and the ethical implications and challenges related to decision making for donors

Information for patients

• NHSBT Organ Donation. Living organ donation. https://www.organdonation.nhs.uk/faq/living-organ-donation
• Give a Kidney—One’s Enough. How to give a kidney. http://www.giveakidney.org/2015/uncategorized/how-to-give-a-kidney
• British Kidney Patient’s Association. Donating a kidney: what to expect. http://www.britishkidney-pa.co.uk/images/stories/downloads/
patientinfopage/BKPA_leaflet_leaflet-donating.pdf

• healthtalk.org. People’s experiences: organ donation. http://www.healthtalk.org/peoples-experiences/organ-donation-transplant/organ-
donation/topics—Video accounts of the experiences of living donors

• National Kidney Foundation. The big ask: the big give. https://www.kidney.org/transplantation/livingdonors—US website about living
kidney donation

Ongoing research

Ongoing research aims to determine the long term outcomes for living kidney donors, especially for younger donors, those with comorbidities
such as hypertension and obesity, and donors of all ethnic groups and socioeconomic positions. Determining the long term outcomes for
donors is one of the “Top 10 kidney transplant research priorities” set by the UK James Lind Alliance and Centre for Evidence in Transplantation
Priority Setting Partnership in February 2016 (http://www.jla.nihr.ac.uk/priority-setting-partnerships/kidney-transplant/top-10-priorities/)

Examples of active trials:
• Kidney Donor Outcomes Cohort (KDOC) Study – USA. ClinicalTrials.gov identifier: NCT01427452 (https://clinicaltrials.gov/ct2/show/
NCT01427452)

• The Long TermMedical and Psychological Implications of Becoming a Living Kidney Donor: A Prospective Pilot Study – USA, Canada
and Australia. ClinicalTrials.gov identifier: NCT00319579 (https://clinicaltrials.gov/ct2/show/NCT00319579)

• Long-term Effects of Becoming a Living Kidney Donor Study – Canada, Australia. ClinicalTrials.gov identifier: NCT00936078 (https:/
/clinicaltrials.gov/ct2/show/NCT00936078)

Further research is also required to better understand barriers to living kidney donation, in order for socioeconomic and racial disparities in
living donor kidney transplantation to be addressed and to facilitate living kidney donation when individuals are motivated to donate:

• LaPointe Rudow D, Hays R, Baliga P, et al. Consensus conference on best practices in live kidney donation: recommendations to
optimize education, access, and care. Am J Transplant 2015;15: 914-22.

How patients were involved in the creation of this review

A living kidney donor was invited to provide an account of her experiences. Jacqueline Johnston had donated a kidney to her daughter, and
her husband had also donated previously. Her account contrasts the experience her husband had of donor evaluation over several months
with that of her own assessment, which took place in one day.

9 Knoll GA. Kidney transplantation in the older adult. Am J Kidney Dis 2013;61:790-7. doi:
10.1053/j.ajkd.2012.08.049 pmid:23261121.

10 NHS Blood and Transplant. Living donor kidney transplantation 2020: A UK strategy.
2014. www.odt.nhs.uk/pdf/ldkt_2020_strategy.pdf.

11 Hariharan S, Johnson CP, Bresnahan BA, Taranto SE, McIntosh MJ, Stablein D. Improved
graft survival after renal transplantation in the United States, 1988 to 1996. N Engl J Med
2000;342:605-12. doi:10.1056/NEJM200003023420901 pmid:10699159.

12 Barnieh L, Manns BJ, Klarenbach S, McLaughlin K, Yilmaz S, Hemmelgarn BR. A
description of the costs of living and standard criteria deceased donor kidney
transplantation. Am J Transplant 2011;11:478-88. doi:10.1111/j.1600-6143.2010.03425.
x pmid:21299831.

13 Smith CR, Woodward RS, Cohen DS, et al. Cadaveric versus living donor kidney
transplantation: a Medicare payment analysis. Transplantation 2000;69:311-4. doi:10.
1097/00007890-200001270-00020 pmid:10670645.

14 Meier-Kriesche HU, Port FK, Ojo AO, et al. Effect of waiting time on renal transplant
outcome. Kidney Int 2000;58:1311-7. doi:10.1046/j.1523-1755.2000.00287.x pmid:
10972695.

15 Meier-Kriesche HU, Kaplan B. Waiting time on dialysis as the strongest modifiable risk
factor for renal transplant outcomes: a paired donor kidney analysis. Transplantation
2002;74:1377-81. doi:10.1097/00007890-200211270-00005 pmid:12451234.

16 NHS Blood and Transplant. Taking Organ Transplantation to 2020: A UK strategy.
Economic case for organ transplantation. http://www.nhsbt.nhs.uk/to2020/the-strategy/
supporting-documents/economic-case-for-organ-transplantation.pdf.

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2016;354:i4746 doi: 10.1136/bmj.i4746 (Published 14 September 2016) Page 5 of 10

PRACTICE

http://www.bts.org.uk/BTS/Guidelines_Standards/Current/BTS/Guidelines_Standards/Current_Guidelines.aspx
http://www.bts.org.uk/BTS/Guidelines_Standards/Current/BTS/Guidelines_Standards/Current_Guidelines.aspx
http://www.odt.nhs.uk/donation/living-donation/living-donor-kidney-transplantation
http://www.odt.nhs.uk/donation/living-donation/living-donor-kidney-transplantation
http://www.kdigo.org/clinical_practice_guidelines/LivingDonor/KDIGO%20Guideline%20Evidence%20Report.pdf
http://www.kdigo.org/clinical_practice_guidelines/LivingDonor/KDIGO%20Guideline%20Evidence%20Report.pdf
http://dx.doi.org/10.1136/bmj.d7300
http://dx.doi.org/10.1136/bmj.d7300
http://www.giveakidney.org/2015/uncategorized/how-to-give-a-kidney
http://www.britishkidney-pa.co.uk/images/stories/downloads/patientinfopage/BKPA_leaflet_leaflet-donating.pdf
http://www.britishkidney-pa.co.uk/images/stories/downloads/patientinfopage/BKPA_leaflet_leaflet-donating.pdf
http://www.healthtalk.org/peoples-experiences/organ-donation-transplant/organ-donation/topics
http://www.healthtalk.org/peoples-experiences/organ-donation-transplant/organ-donation/topics
http://www.jla.nihr.ac.uk/priority-setting-partnerships/kidney-transplant/top-10-priorities/
http://dx.doi.org/10.1053/j.ajkd.2012.08.049
http://dx.doi.org/10.1053/j.ajkd.2012.08.049
http://www.ncbi.nlm.nih.gov/pubmed/?term=23261121
http://www.odt.nhs.uk/pdf/ldkt_2020_strategy.pdf
http://dx.doi.org/10.1056/NEJM200003023420901
http://www.ncbi.nlm.nih.gov/pubmed/?term=10699159
http://dx.doi.org/10.1111/j.1600-6143.2010.03425.x
http://dx.doi.org/10.1111/j.1600-6143.2010.03425.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=21299831
http://dx.doi.org/10.1097/00007890-200001270-00020
http://dx.doi.org/10.1097/00007890-200001270-00020
http://www.ncbi.nlm.nih.gov/pubmed/?term=10670645
http://dx.doi.org/10.1046/j.1523-1755.2000.00287.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=10972695
http://www.ncbi.nlm.nih.gov/pubmed/?term=10972695
http://dx.doi.org/10.1097/00007890-200211270-00005
http://www.ncbi.nlm.nih.gov/pubmed/?term=12451234
http://www.nhsbt.nhs.uk/to2020/the-strategy/supporting-documents/economic-case-for-organ-transplantation.pdf
http://www.nhsbt.nhs.uk/to2020/the-strategy/supporting-documents/economic-case-for-organ-transplantation.pdf
http://www.bmj.com/permissions
http://www.bmj.com/subscribe


17 McKeigue S. Costs and savings to NHS from solid organ transplantation. Department of
Health. 2015. http://www.odt.nhs.uk/pdf/Solid_Organ_Transplantation_Final.pdf.

18 Joint Working Party of the British Transplantation Society and the Renal Association.
United Kingdom guidelines for living donor kidney transplantation. 2011. www.bts.org.uk/
transplantation/standards-and-guidelines/.

19 Dor FJ, Massey EK, Frunza M, et al. New classification of ELPAT for living organ donation.
Transplantation 2011;91:935-8. doi:10.1097/TP.0b013e3182129236 pmid:21423070.

20 Human Tissue Authority. Guidance to transplant teams and independent assessors. 2015.
https://www.hta.gov.uk/sites/default/files/Guidance_to_Transplant_Teams_and_
Independent_Assessors%20(1)_0.pdf.

21 Frunza M, Van Assche K, Lennerling A, et al. Dealing With Public Solicitation of Organs
From Living Donors--An ELPAT View. Transplantation 2015;99:2210-4. doi:10.1097/TP.
0000000000000669 pmid:25769072.

22 British Transplantation Society. Guidelines for directed altruistic organ donation. 2014.
http://www.bts.org.uk/Documents/Guidelines/Active/Guidelines%20for%20Directed%
20Altruistic%20Donation-%20Final%20Revised%20Website%20Version%2006-2014%
20(2).pdf.

23 Montgomery RA, Zachary AA, Racusen LC, et al. Plasmapheresis and intravenous immune
globulin provides effective rescue therapy for refractory humoral rejection and allows
kidneys to be successfully transplanted into cross-match-positive recipients.
Transplantation 2000;70:887-95. doi:10.1097/00007890-200009270-00006 pmid:11014642.

24 Montgomery RA, Lonze BE, King KE, et al. Desensitization in HLA-incompatible kidney
recipients and survival. N Engl J Med 2011;365:318-26. doi:10.1056/
NEJMoa1012376 pmid:21793744.

25 British Transplantation Society. Guidelines for antibody incompatible transplantation. 2011
www.bts.org.uk/Documents/Guidelines/Active/AiT%20guidelines%20Jan%202011%
20FINAL.pdf.

26 NHS Blood and Transplant. Organ donation and transplantation national living donor
kidney sharing scheme. 2012. www.odt.nhs.uk/donation/living-donation/national-living-
donor-kidney-sharing-scheme.

27 de Klerk M, Keizer KM, Claas FH, Witvliet M, Haase-Kromwijk BJ, Weimar W. The Dutch
national living donor kidney exchange program. Am J Transplant 2005;5:2302-5. doi:10.
1111/j.1600-6143.2005.01024.x pmid:16095513.

28 de Klerk M, Kal-van Gestel JA, Haase-Kromwijk BJ, Claas FH, Weimar W. Living Donor
Kidney Exchange Program. Eight years of outcomes of the Dutch Living Donor Kidney
Exchange Program. Clin Transpl 2011:287-90.pmid:22755421.

29 Park K, Lee JH, Huh KH, Kim SI, Kim YS. Exchange living-donor kidney transplantation:
diminution of donor organ shortage. Transplant Proc 2004;36:2949-51. doi:10.1016/j.
transproceed.2004.12.013 pmid:15686667.

30 Delmonico FL, Morrissey PE, Lipkowitz GS, et al. Donor kidney exchanges. Am J
Transplant 2004;4:1628-34. doi:10.1111/j.1600-6143.2004.00572.x pmid:15367217.

31 Tong A, Chapman JR, Wong G, Kanellis J, McCarthy G, Craig JC. The motivations and
experiences of living kidney donors: a thematic synthesis. Am J Kidney Dis 2012;60:15-26.
doi:10.1053/j.ajkd.2011.11.043 pmid:22305757.

32 Nolan MT, Walton-Moss B, Taylor L, Dane K. Living kidney donor decision making: state
of the science and directions for future research. Prog Transplant 2004;14:201-9. doi:10.
7182/prtr.14.3.440p7266x4524344 pmid:15495779.

33 Challenor J, Watts J. ‘It seemed churlish not to’: How living non-directed kidney donors
construct their altruism. Health (London) 2014;18:388-405. doi:10.1177/
1363459313501358 pmid:24026358.

34 Clarke A, Mitchell A, Abraham C. Understanding donation experiences of unspecified
(altruistic) kidney donors. Br J Health Psychol 2014;19:393-408. doi:10.1111/bjhp.
12048 pmid:23692296.

35 Khajehdehi P. Living non-related versus related renal transplantation--its relationship to
the social status, age and gender of recipients and donors. Nephrol Dial Transplant
1999;14:2621-4. doi:10.1093/ndt/14.11.2621 pmid:10534501.

36 Malakoutian T, Hakemi MS, Nassiri AA, et al. Socioeconomic status of Iranian living
unrelated kidney donors: a multicenter study. Transplant Proc 2007;39:824-5. doi:10.
1016/j.transproceed.2007.04.018 pmid:17524823.

37 Moazam F, Zaman RM, Jafarey AM. Conversations with kidney vendors in Pakistan: an
ethnographic study. Hastings Cent Rep 2009;39:29-44. doi:10.1353/hcr.0.0136 pmid:
19537621.

38 Awaya T, Siruno L, Toledano S, Aguilar F, Shimazono Y, De Castro L. Failure of informed
consent in compensated non-related kidney donation in the Philippines. Asian Bioethics
Review. 2009;1:138-43.

39 Ghods AJ, Savaj S. Iranian model of paid and regulated living-unrelated kidney donation.
Clin J Am Soc Nephrol 2006;1:1136-45. doi:10.2215/CJN.00700206 pmid:17699338.

40 Segev DL, Muzaale AD, Caffo BS, et al. Perioperative mortality and long-term survival
following live kidney donation. JAMA 2010;303:959-66. doi:10.1001/jama.2010.237 pmid:
20215610.

41 Kortram K, Ijzermans JN, Dor FJ. Perioperative Events and Complications in Minimally
Invasive Live Donor Nephrectomy: A Systematic Review and Meta-Analysis.
Transplantation 2016. doi:10.1097/TP.0000000000001327 pmid:27428715.

42 Najarian JS, Chavers BM, McHugh LE, Matas AJ. 20 years or more of follow-up of living
kidney donors. Lancet 1992;340:807-10. doi:10.1016/0140-6736(92)92683-7 pmid:
1357243.

43 RookM, Hofker HS, van SonWJ, Homan van der Heide JJ, Ploeg RJ, Navis GJ. Predictive
capacity of pre-donation GFR and renal reserve capacity for donor renal function after
living kidney donation. Am J Transplant 2006;6:1653-9. doi:10.1111/j.1600-6143.2006.
01359.x pmid:16827867.

44 Ahmadi AR, Lafranca JA, Claessens LA, et al. Shifting paradigms in eligibility criteria for
live kidney donation: a systematic review. Kidney Int 2015;87:31-45. doi:10.1038/ki.2014.
118 pmid:24786706.

45 Lentine KL, Schnitzler MA, Xiao H, et al. Racial variation in medical outcomes among
living kidney donors.N Engl J Med 2010;363:724-32. doi:10.1056/NEJMoa1000950 pmid:
20818874.

46 Narkun-Burgess DM, Nolan CR, Norman JE, Page WF, Miller PL, Meyer TW. Forty-five
year follow-up after uninephrectomy. Kidney Int 1993;43:1110-5. doi:10.1038/ki.1993.
156 pmid:8510390.

47 Fehrman-Ekholm I, Elinder CG, Stenbeck M, Tydén G, Groth CG. Kidney donors live
longer. Transplantation 1997;64:976-8. doi:10.1097/00007890-199710150-00007 pmid:
9381544.

48 Okamoto M, Akioka K, Nobori S, et al. Short- and long-term donor outcomes after kidney
donation: analysis of 601 cases over a 35-year period at Japanese single center.
Transplantation 2009;87:419-23. doi:10.1097/TP.0b013e318192dc95 pmid:19202449.

49 Mjøen G, Hallan S, Hartmann A, et al. Long-term risks for kidney donors. Kidney Int
2014;86:162-7. doi:10.1038/ki.2013.460 pmid:24284516.

50 Muzaale AD, Massie AB, Wang MC, et al. Risk of end-stage renal disease following live
kidney donation. JAMA 2014;311:579-86. doi:10.1001/jama.2013.285141 pmid:24519297.

51 Matas AJ, Woodle ES, Gaston RS, Forsythe JL, Wadström J, Stegall MD. Kidney donors
at increased risk? Additional studies are needed. Kidney Int 2014;86:650. doi:10.1038/ki.
2014.146 pmid:25168503.

52 Matas AJ, Wadstrom J, Ibrahim HN. Kidney donation and risk of ESRD. JAMA
2014;312:92-3. doi:10.1001/jama.2014.5515 pmid:25058223.

53 Niemi M, Mandelbrot DA. Kidney donation and risk of ESRD. JAMA 2014;312:92. doi:10.
1001/jama.2014.5521 pmid:25058224.

54 Kiberd B, Tennankore K. Kidney donation and risk of ESRD. JAMA 2014;312:93. doi:10.
1001/jama.2014.5518 pmid:25058225.

55 Grams ME, Sang Y, Levey AS, et al. Chronic Kidney Disease Prognosis Consortium.
Kidney-failure risk projection for the living kidney-donor candidate. N Engl J Med
2016;374:411-21. doi:10.1056/NEJMoa1510491 pmid:26544982.

56 Boudville N, PrasadGV, Knoll G, et al. Donor NephrectomyOutcomes Research (DONOR)
Network. Meta-analysis: risk for hypertension in living kidney donors. Ann Intern Med
2006;145:185-96. doi:10.7326/0003-4819-145-3-200608010-00006 pmid:16880460.

57 Garg AX, Muirhead N, Knoll G, et al. Donor Nephrectomy Outcomes Research (DONOR)
Network. Proteinuria and reduced kidney function in living kidney donors: A systematic
review, meta-analysis, and meta-regression. Kidney Int 2006;70:1801-10. doi:10.1038/
sj.ki.5001819 pmid:17003822.

58 Kidney Disease Improving Global Outcomes (KDIGO). Outcomes of living kidney donation:
a systematic review for a clinical practice guideline by the Kidney Disease Improving
Global Outcomes (KDIGO). www.kdigo.org/clinical_practice_guidelines/LivingDonor/
KDIGO%20Guideline%20Evidence%20Report.pdf.

59 Garg AX, Meirambayeva A, Huang A, et al. Donor Nephrectomy Outcomes Research
Network. Cardiovascular disease in kidney donors: matched cohort study. BMJ
2012;344:e1203. doi:10.1136/bmj.e1203 pmid:22381674.

60 Reese PP, Bloom RD, Feldman HI, et al. Mortality and cardiovascular disease among
older live kidney donors. Am J Transplant 2014;14:1853-61. doi:10.1111/ajt.12822 pmid:
25039276.

61 Ibrahim HN, Akkina SK, Leister E, et al. Pregnancy outcomes after kidney donation. Am
J Transplant 2009;9:825-34. doi:10.1111/j.1600-6143.2009.02548.x pmid:19353771.

62 Reisaeter AV, Røislien J, Henriksen T, Irgens LM, Hartmann A. Pregnancy and birth after
kidney donation: the Norwegian experience. Am J Transplant 2009;9:820-4. doi:10.1111/
j.1600-6143.2008.02427.x pmid:18853953.

63 Garg AX, Nevis IF, McArthur E, et al. DONOR Network. Gestational hypertension and
preeclampsia in living kidney donors. N Engl J Med 2015;372:124-33. doi:10.1056/
NEJMoa1408932 pmid:25397608.

64 Timmerman L, Laging M, Westerhof GJ, et al. Mental health among living kidney donors:
a prospective comparison with matched controls from the general population. Am J
Transplant 2015;15:508-17. doi:10.1111/ajt.13046 pmid:25582231.

65 Johnson EM, Anderson JK, Jacobs C, et al. Long-term follow-up of living kidney donors:
quality of life after donation. Transplantation 1999;67:717-21. doi:10.1097/00007890-
199903150-00013 pmid:10096528.

66 Ku JH. Health-related quality of life of living kidney donors: review of the short form
36-health questionnaire survey. Transpl Int 2005;18:1309-17. doi:10.1111/j.1432-2277.
2005.00231.x pmid:16297049.

67 Ibrahim HN, Foley R, Tan L, et al. Long-term consequences of kidney donation. N Engl
J Med 2009;360:459-69. doi:10.1056/NEJMoa0804883 pmid:19179315.

68 Gross CR, Messersmith EE, Hong BA, et al. RELIVE Study Group. Health-related quality
of life in kidney donors from the last five decades: results from the RELIVE study. Am J
Transplant 2013;13:2924-34. doi:10.1111/ajt.12434 pmid:24011252.

69 Clemens KK, Thiessen-Philbrook H, Parikh CR, et al. Donor Nephrectomy Outcomes
Research (DONOR) Network. Psychosocial health of living kidney donors: a systematic
review. Am J Transplant 2006;6:2965-77. doi:10.1111/j.1600-6143.2006.01567.x pmid:
17294524.

70 Lumsdaine JA, Wray A, Power MJ, et al. Higher quality of life in living donor kidney
transplantation: prospective cohort study. Transpl Int 2005;18:975-80. doi:10.1111/j.1432-
2277.2005.00175.x pmid:16008749.

71 Garcia MFFM, Andrade LGM, Carvalho MFC. Living kidney donors--a prospective study
of quality of life before and after kidney donation. Clin Transplant 2013;27:9-14. doi:10.
1111/j.1399-0012.2012.01687.x pmid:22831164.

72 Glotzer OS, Singh TP, Gallichio MH, Conti DJ, Siparsky NF. Long-term quality of life after
living kidney donation. Transplant Proc 2013;45:3225-8. doi:10.1016/j.transproceed.2013.
05.006 pmid:24182789.

73 Young A, Karpinski M, Treleaven D, et al. Differences in tolerance for health risk to the
living donor among potential donors, recipients, and transplant professionals. Kidney Int
2008;73:1159-66. doi:10.1038/ki.2008.65 pmid:18354380.

74 Maple NH, Hadjianastassiou V, Jones R, Mamode N. Understanding risk in living donor
nephrectomy. JMed Ethics 2010;36:142-7. doi:10.1136/jme.2009.031740 pmid:20211992.

75 Spital A, Spital M. Living kidney donation. Attitudes outside the transplant center. Arch
InternMed 1988;148:1077-80. doi:10.1001/archinte.1988.00380050081014 pmid:3284500.

76 Allen MB, Abt PL, Reese PP. What are the harms of refusing to allow living kidney
donation? An expanded view of risks and benefits. Am J Transplant 2014;14:531-7. doi:
10.1111/ajt.12599 pmid:24730047.

77 European Renal Best Practice Transplantation Guideline Development Group. ERBP
guideline on the management and evaluation of the kidney donor and recipient. Nephrol
Dial Transplant 2013;28(suppl 2):ii1-71.pmid:24026881.

78 Ierino F, Boudville N, Kanellis J. CARI. The CARI guidelines. Donors at risk: hypertension.
Nephrology (Carlton) 2010;15(Suppl S1):S114-20.pmid:20591022.

79 US organ procurement and transplantation network policies - Policy 14: Living donation.
2016. p 175-89. https://optn.transplant.hrsa.gov/media/1200/optn_policies.pdf.

80 Kidney Disease: Improving Global Outcomes (KDIGO). Summary of published living
kidney donor guidelines. www.kdigo.org/clinical_practice_guidelines/LivingDonor/
Summary%20of%20Published%20Living%20Kidney%20Donor%20Guidelines.pdf.

81 Kidney Disease: Improving Global Outcomes (KDIGO). Clinical practice guideline on the
evaluation and follow-up care of living kidney donors - draft. 2015. www.kdigo.org/home/
guidelines/livingdonor.

82 Arunachalam C, Garrues M, Biggins F, Woywodt A, Ahmed A. Assessment of living kidney
donors and adherence to national live donor guidelines in the UK.Nephrol Dial Transplant
2013;28:1952-60. doi:10.1093/ndt/gft096 pmid:23658249.

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2016;354:i4746 doi: 10.1136/bmj.i4746 (Published 14 September 2016) Page 6 of 10

PRACTICE

http://www.odt.nhs.uk/pdf/Solid_Organ_Transplantation_Final.pdf
http://www.bts.org.uk/transplantation/standards-and-guidelines/
http://www.bts.org.uk/transplantation/standards-and-guidelines/
http://dx.doi.org/10.1097/TP.0b013e3182129236
http://www.ncbi.nlm.nih.gov/pubmed/?term=21423070
http://dx.doi.org/10.1097/TP.0000000000000669
http://dx.doi.org/10.1097/TP.0000000000000669
http://www.ncbi.nlm.nih.gov/pubmed/?term=25769072
http://www.bts.org.uk/Documents/Guidelines/Active/Guidelines%20for%20Directed%20Altruistic%20Donation-%20Final%20Revised%20Website%20Version%2006-2014%20(2).pdf
http://www.bts.org.uk/Documents/Guidelines/Active/Guidelines%20for%20Directed%20Altruistic%20Donation-%20Final%20Revised%20Website%20Version%2006-2014%20(2).pdf
http://www.bts.org.uk/Documents/Guidelines/Active/Guidelines%20for%20Directed%20Altruistic%20Donation-%20Final%20Revised%20Website%20Version%2006-2014%20(2).pdf
http://dx.doi.org/10.1097/00007890-200009270-00006
http://www.ncbi.nlm.nih.gov/pubmed/?term=11014642
http://dx.doi.org/10.1056/NEJMoa1012376
http://dx.doi.org/10.1056/NEJMoa1012376
http://www.ncbi.nlm.nih.gov/pubmed/?term=21793744
http://www.bts.org.uk/Documents/Guidelines/Active/AiT%20guidelines%20Jan%202011%20FINAL.pdf
http://www.bts.org.uk/Documents/Guidelines/Active/AiT%20guidelines%20Jan%202011%20FINAL.pdf
http://www.odt.nhs.uk/donation/living-donation/national-living-donor-kidney-sharing-scheme
http://www.odt.nhs.uk/donation/living-donation/national-living-donor-kidney-sharing-scheme
http://dx.doi.org/10.1111/j.1600-6143.2005.01024.x
http://dx.doi.org/10.1111/j.1600-6143.2005.01024.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=16095513
http://www.ncbi.nlm.nih.gov/pubmed/?term=22755421
http://dx.doi.org/10.1016/j.transproceed.2004.12.013
http://dx.doi.org/10.1016/j.transproceed.2004.12.013
http://www.ncbi.nlm.nih.gov/pubmed/?term=15686667
http://dx.doi.org/10.1111/j.1600-6143.2004.00572.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=15367217
http://dx.doi.org/10.1053/j.ajkd.2011.11.043
http://www.ncbi.nlm.nih.gov/pubmed/?term=22305757
http://dx.doi.org/10.7182/prtr.14.3.440p7266x4524344
http://dx.doi.org/10.7182/prtr.14.3.440p7266x4524344
http://www.ncbi.nlm.nih.gov/pubmed/?term=15495779
http://dx.doi.org/10.1177/1363459313501358
http://dx.doi.org/10.1177/1363459313501358
http://www.ncbi.nlm.nih.gov/pubmed/?term=24026358
http://dx.doi.org/10.1111/bjhp.12048
http://dx.doi.org/10.1111/bjhp.12048
http://www.ncbi.nlm.nih.gov/pubmed/?term=23692296
http://dx.doi.org/10.1093/ndt/14.11.2621
http://www.ncbi.nlm.nih.gov/pubmed/?term=10534501
http://dx.doi.org/10.1016/j.transproceed.2007.04.018
http://dx.doi.org/10.1016/j.transproceed.2007.04.018
http://www.ncbi.nlm.nih.gov/pubmed/?term=17524823
http://dx.doi.org/10.1353/hcr.0.0136
http://www.ncbi.nlm.nih.gov/pubmed/?term=19537621
http://www.ncbi.nlm.nih.gov/pubmed/?term=19537621
http://dx.doi.org/10.2215/CJN.00700206
http://www.ncbi.nlm.nih.gov/pubmed/?term=17699338
http://dx.doi.org/10.1001/jama.2010.237
http://www.ncbi.nlm.nih.gov/pubmed/?term=20215610
http://www.ncbi.nlm.nih.gov/pubmed/?term=20215610
http://dx.doi.org/10.1097/TP.0000000000001327
http://www.ncbi.nlm.nih.gov/pubmed/?term=27428715
http://dx.doi.org/10.1016/0140-6736(92)92683-7
http://www.ncbi.nlm.nih.gov/pubmed/?term=1357243
http://www.ncbi.nlm.nih.gov/pubmed/?term=1357243
http://dx.doi.org/10.1111/j.1600-6143.2006.01359.x
http://dx.doi.org/10.1111/j.1600-6143.2006.01359.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=16827867
http://dx.doi.org/10.1038/ki.2014.118
http://dx.doi.org/10.1038/ki.2014.118
http://www.ncbi.nlm.nih.gov/pubmed/?term=24786706
http://dx.doi.org/10.1056/NEJMoa1000950
http://www.ncbi.nlm.nih.gov/pubmed/?term=20818874
http://www.ncbi.nlm.nih.gov/pubmed/?term=20818874
http://dx.doi.org/10.1038/ki.1993.156
http://dx.doi.org/10.1038/ki.1993.156
http://www.ncbi.nlm.nih.gov/pubmed/?term=8510390
http://dx.doi.org/10.1097/00007890-199710150-00007
http://www.ncbi.nlm.nih.gov/pubmed/?term=9381544
http://www.ncbi.nlm.nih.gov/pubmed/?term=9381544
http://dx.doi.org/10.1097/TP.0b013e318192dc95
http://www.ncbi.nlm.nih.gov/pubmed/?term=19202449
http://dx.doi.org/10.1038/ki.2013.460
http://www.ncbi.nlm.nih.gov/pubmed/?term=24284516
http://dx.doi.org/10.1001/jama.2013.285141
http://www.ncbi.nlm.nih.gov/pubmed/?term=24519297
http://dx.doi.org/10.1038/ki.2014.146
http://dx.doi.org/10.1038/ki.2014.146
http://www.ncbi.nlm.nih.gov/pubmed/?term=25168503
http://dx.doi.org/10.1001/jama.2014.5515
http://www.ncbi.nlm.nih.gov/pubmed/?term=25058223
http://dx.doi.org/10.1001/jama.2014.5521
http://dx.doi.org/10.1001/jama.2014.5521
http://www.ncbi.nlm.nih.gov/pubmed/?term=25058224
http://dx.doi.org/10.1001/jama.2014.5518
http://dx.doi.org/10.1001/jama.2014.5518
http://www.ncbi.nlm.nih.gov/pubmed/?term=25058225
http://dx.doi.org/10.1056/NEJMoa1510491
http://www.ncbi.nlm.nih.gov/pubmed/?term=26544982
http://dx.doi.org/10.7326/0003-4819-145-3-200608010-00006
http://www.ncbi.nlm.nih.gov/pubmed/?term=16880460
http://dx.doi.org/10.1038/sj.ki.5001819
http://dx.doi.org/10.1038/sj.ki.5001819
http://www.ncbi.nlm.nih.gov/pubmed/?term=17003822
http://www.kdigo.org/clinical_practice_guidelines/LivingDonor/KDIGO%20Guideline%20Evidence%20Report.pdf
http://www.kdigo.org/clinical_practice_guidelines/LivingDonor/KDIGO%20Guideline%20Evidence%20Report.pdf
http://dx.doi.org/10.1136/bmj.e1203
http://www.ncbi.nlm.nih.gov/pubmed/?term=22381674
http://dx.doi.org/10.1111/ajt.12822
http://www.ncbi.nlm.nih.gov/pubmed/?term=25039276
http://www.ncbi.nlm.nih.gov/pubmed/?term=25039276
http://dx.doi.org/10.1111/j.1600-6143.2009.02548.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=19353771
http://dx.doi.org/10.1111/j.1600-6143.2008.02427.x
http://dx.doi.org/10.1111/j.1600-6143.2008.02427.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=18853953
http://dx.doi.org/10.1056/NEJMoa1408932
http://dx.doi.org/10.1056/NEJMoa1408932
http://www.ncbi.nlm.nih.gov/pubmed/?term=25397608
http://dx.doi.org/10.1111/ajt.13046
http://www.ncbi.nlm.nih.gov/pubmed/?term=25582231
http://dx.doi.org/10.1097/00007890-199903150-00013
http://dx.doi.org/10.1097/00007890-199903150-00013
http://www.ncbi.nlm.nih.gov/pubmed/?term=10096528
http://dx.doi.org/10.1111/j.1432-2277.2005.00231.x
http://dx.doi.org/10.1111/j.1432-2277.2005.00231.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=16297049
http://dx.doi.org/10.1056/NEJMoa0804883
http://www.ncbi.nlm.nih.gov/pubmed/?term=19179315
http://dx.doi.org/10.1111/ajt.12434
http://www.ncbi.nlm.nih.gov/pubmed/?term=24011252
http://dx.doi.org/10.1111/j.1600-6143.2006.01567.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=17294524
http://www.ncbi.nlm.nih.gov/pubmed/?term=17294524
http://dx.doi.org/10.1111/j.1432-2277.2005.00175.x
http://dx.doi.org/10.1111/j.1432-2277.2005.00175.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=16008749
http://dx.doi.org/10.1111/j.1399-0012.2012.01687.x
http://dx.doi.org/10.1111/j.1399-0012.2012.01687.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=22831164
http://dx.doi.org/10.1016/j.transproceed.2013.05.006
http://dx.doi.org/10.1016/j.transproceed.2013.05.006
http://www.ncbi.nlm.nih.gov/pubmed/?term=24182789
http://dx.doi.org/10.1038/ki.2008.65
http://www.ncbi.nlm.nih.gov/pubmed/?term=18354380
http://dx.doi.org/10.1136/jme.2009.031740
http://www.ncbi.nlm.nih.gov/pubmed/?term=20211992
http://dx.doi.org/10.1001/archinte.1988.00380050081014
http://www.ncbi.nlm.nih.gov/pubmed/?term=3284500
http://dx.doi.org/10.1111/ajt.12599
http://dx.doi.org/10.1111/ajt.12599
http://www.ncbi.nlm.nih.gov/pubmed/?term=24730047
http://www.ncbi.nlm.nih.gov/pubmed/?term=24026881
http://www.ncbi.nlm.nih.gov/pubmed/?term=20591022
http://www.kdigo.org/clinical_practice_guidelines/LivingDonor/Summary%20of%20Published%20Living%20Kidney%20Donor%20Guidelines.pdf
http://www.kdigo.org/clinical_practice_guidelines/LivingDonor/Summary%20of%20Published%20Living%20Kidney%20Donor%20Guidelines.pdf
http://www.kdigo.org/home/guidelines/livingdonor
http://www.kdigo.org/home/guidelines/livingdonor
http://dx.doi.org/10.1093/ndt/gft096
http://www.ncbi.nlm.nih.gov/pubmed/?term=23658249
http://www.bmj.com/permissions
http://www.bmj.com/subscribe


83 Rodrigue JR, Pavlakis M, Danovitch GM, et al. Evaluating living kidney donors: relationship
types, psychosocial criteria, and consent processes at US transplant programs. Am J
Transplant 2007;7:2326-32. doi:10.1111/j.1600-6143.2007.01921.x pmid:17845566.

84 Graham J, Courtney A. Oral Presentation: 5 years of 1-days: Outcomes of potential living
kidney donors undergoing a 1-day assessment pathway. British Transplantation Society
Congress; Scottish Exhibition and Conference Centre, Glasgow2016.

85 Kher A, Mandelbrot DA. The living kidney donor evaluation: focus on renal issues. Clin J
Am Soc Nephrol 2012;7:366-71. doi:10.2215/CJN.10561011 pmid:22223615.

86 Peters AM, Howard B, Neilly MD, et al. The reliability of glomerular filtration rate measured
from plasma clearance: a multi-centre study of 1,878 healthy potential renal transplant
donors. Eur J Nucl Med Mol Imaging 2012;39:715-22. doi:10.1007/s00259-011-2024-
5 pmid:22223168.

87 MacDonald D, Kukla AK, Ake S, et al. Medical outcomes of adolescent live kidney donors.
Pediatr Transplant 2014;18:336-41. doi:10.1111/petr.12238 pmid:24646177.

88 Wilson CH, Sanni A, Rix DA, Soomro NA. Laparoscopic versus open nephrectomy for
live kidney donors. Cochrane Database Syst Rev 2011;11:CD006124.pmid:22071829.

89 Giacomoni A, Di Sandro S, Lauterio A, et al. Robotic nephrectomy for living donation:
surgical technique and literature systematic review. Am J Surg 2016;211:1135-42. doi:
10.1016/j.amjsurg.2015.08.019 pmid:26499052.

90 Gupta A, Ahmed K, Kynaston HG, Dasgupta P, Chlosta PL, Aboumarzouk OM.
Laparoendoscopic single-site donor nephrectomy (LESS-DN) versus standard laparoscopic
donor nephrectomy. Cochrane Database Syst Rev 2016;5:CD010850.pmid:27230690.

91 International Registry in Organ Donation and Transplantation IRODaT Newsletter - Final
Numbers. 2014. December 2015 [cited 2016 June 3]. Available from: www.irodat.org/img/
database/pdf/NEWSLETTER2015_December2.pdf.

92 Muller E, Domínguez-Gil B, Matesanz R, Delmonico F. Kidney transplantation across the
globe: the good and bad. The Lancet Kidney Campaign. Lancet. http://www.thelancet.
com/campaigns/kidney/updates/kidney-transplantation-across-the-globe.

93 Global Observatory on Donation and Transplantation (GODT) data, produced by the
World Health Organization-Organización Nacional de Trasplantes collaboration. http://
www.transplant-observatory.org/Pages/home.aspx.

94 Ambagtsheer F, Weimar W. Organ Trade: Knowledge, Awareness, and Nonlegislative
Responses. Transplantation 2016;100:5-6. doi:10.1097/TP.0000000000001063 pmid:
26674729.

95 Ambagtsheer F, Weimar W, eds. Trafficking in human beings for the purpose of organ
removal: results and recommendations. The HOTT Project. Pabst Science Publishers,
2016.

96 Steering Committee of the Istanbul Summit. Organ trafficking and transplant tourism and
commercialism: the Declaration of Istanbul. Lancet 2008;372:5-6. doi:10.1016/S0140-
6736(08)60967-8 pmid:18603141.

Published by the BMJ Publishing Group Limited. For permission to use (where not already
granted under a licence) please go to http://group.bmj.com/group/rights-licensing/
permissions

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2016;354:i4746 doi: 10.1136/bmj.i4746 (Published 14 September 2016) Page 7 of 10

PRACTICE

http://dx.doi.org/10.1111/j.1600-6143.2007.01921.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=17845566
http://dx.doi.org/10.2215/CJN.10561011
http://www.ncbi.nlm.nih.gov/pubmed/?term=22223615
http://dx.doi.org/10.1007/s00259-011-2024-5
http://dx.doi.org/10.1007/s00259-011-2024-5
http://www.ncbi.nlm.nih.gov/pubmed/?term=22223168
http://dx.doi.org/10.1111/petr.12238
http://www.ncbi.nlm.nih.gov/pubmed/?term=24646177
http://www.ncbi.nlm.nih.gov/pubmed/?term=22071829
http://dx.doi.org/10.1016/j.amjsurg.2015.08.019
http://dx.doi.org/10.1016/j.amjsurg.2015.08.019
http://www.ncbi.nlm.nih.gov/pubmed/?term=26499052
http://www.ncbi.nlm.nih.gov/pubmed/?term=27230690
http://www.irodat.org/img/database/pdf/NEWSLETTER2015_December2.pdf
http://www.irodat.org/img/database/pdf/NEWSLETTER2015_December2.pdf
http://www.thelancet.com/campaigns/kidney/updates/kidney-transplantation-across-the-globe
http://www.thelancet.com/campaigns/kidney/updates/kidney-transplantation-across-the-globe
http://www.transplant-observatory.org/Pages/home.aspx
http://www.transplant-observatory.org/Pages/home.aspx
http://dx.doi.org/10.1097/TP.0000000000001063
http://www.ncbi.nlm.nih.gov/pubmed/?term=26674729
http://www.ncbi.nlm.nih.gov/pubmed/?term=26674729
http://dx.doi.org/10.1016/S0140-6736(08)60967-8
http://dx.doi.org/10.1016/S0140-6736(08)60967-8
http://www.ncbi.nlm.nih.gov/pubmed/?term=18603141
http://group.bmj.com/group/rights-licensing/permissions
http://group.bmj.com/group/rights-licensing/permissions
http://www.bmj.com/permissions
http://www.bmj.com/subscribe


Figures

Fig 1 Paired and pooled living kidney donation. Donor-recipient pairs who are immunologically incompatible and between
whom a direct transplant is not viable are registered in the national scheme to achieve a compatible transplant match with
other donor-recipient pairs. When two pairs are involved it is termed paired donation; pooled donation comprises more than
two pairs. Donor-recipient pairs who have poor compatibility or substantial age-disparity and would like to achieve a better
match can also register in this scheme.

Fig 2 Steps in the evaluation of potential living kidney donors. Adapted with permission from Graham JM, Courtney AE.
Oral presentation: 5 years of 1-days: Outcomes of potential living kidney donors undergoing a 1-day assessment pathway.
British Transplantation Society Congress; Scottish Exhibition and Conference Centre, Glasgow 201684
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Fig 3 Kidney transplants from living donors 2014 (per million population). Adapted with permission from International Registry
in Organ Donation and Transplantation IRODaT Newsletter - Final numbers 2014. December 201591
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Fig 4 Kidney transplants in 2014 (or last year with data available) for WHO member states (per million population).
DCD=donation after circulatory death. DBD=donation after brain death. *Data from 2013. **Data from 2012. ***Data from
2011. ****Data from 2010. Data source: WHO-ONT Global Observatory on Organ Donation and Transplantation Adapted
with permission from Elsevier and Muller E, et al. Kidney transplantation across the globe: the good and bad. The Lancet
Kidney Campaign. Lancet92
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