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The Risk in Living Kidney Donation

WALTER GLANNON

Abstract: This article examines two questions. (1) If prospective living kidney donors knew 
of the lifetime risk of end-stage renal disease (ESRD) in their remaining kidney, then would 
they be as willing to give it up? and (2) What should transplant organizations and physi-
cians be telling those who express an interest in donating a kidney about risk? Based on the 
principle that prospective donors must be fully informed of the risk, I raise the issue of a 
possible obstacle to closing the gap between the availability and need of transplantable 
kidneys. Some strategies are offered to address this problem.
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Introduction

In a recent survey conducted by a group of researchers on living kidney donation, 
68 percent of slightly more than 1,000 respondents said that they would be willing 
to donate a kidney to anyone in urgent need of the organ, and 23 percent said that 
they would donate to select recipients. Only 9 percent said that they would be 
unwilling to donate. Approximately 60 percent said that monetary compensation 
of $50,000 would make them even more likely to donate, although 32 percent indi-
cated that monetary incentives would not affect their desire to donate.1 The high 
percentage of responses in favor of donation seems a positive sign in light of the 
gap between the number of kidneys available for transplantation and the number 
of people who need them. The ability of transplant programs to facilitate the trans-
lation of wishes to donate into actual donation would go some way toward closing 
this gap. It is not clear what reasons were behind the responses of those who said 
that they would not donate. However, all of the responses prompt the follow-
ing questions. If prospective donors knew of a long-term risk of disease in their 
remaining kidney, then would they be so willing to give one up? What should 
transplant organizations and physicians be telling those who express an interest in 
donating a kidney about the risk?

Risk Assessments

Two factors could largely explain a general minimal consideration of risk by pro-
spective donors. One is the association of risk primarily if not exclusively with the 
nephrectomy itself. The risk of perioperative and postoperative complications 
from unilateral laparoscopic nephrectomy is 10–15 percent.2 These include, but 
are not limited to, bleeding, infection, bowel injury, hernia, and post-anesthesia 
depression. The responses from those interviewed in the survey suggest that many 
believe that this is the extent or the main source of risk. Although they may know 
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that some kidneys from living donors fail in the recipient shortly after transplanta-
tion, they may not give much thought to any conditions that could develop in the 
donor long after nephrectomy. A second factor is the belief that we only need one 
kidney and, therefore, could live just as well with one as with two. Many assume 
that this is a redundancy not necessary for adequate filtration of waste products 
and other metabolic functions, as measured by the glomerular filtration rate (GFR), 
which is the most accurate measure of kidney function. But this belief fails to 
appreciate the fact that there is a loss of renal reserve in an approximate 30 percent 
reduction of GFR after nephrectomy.3 It suggests that there may be a good reason 
for the presumed redundancy in having two kidneys in sustaining renal function 
in the face of medical conditions that can adversely affect this function as we age. 
Nevertheless, some retrospective studies following kidney donors for up to 15 years 
post-donation seem reassuring about risk. They indicate that the incidence of 
end-stage renal disease (ESRD) in donors deemed healthy at the time of donation 
is approximately 3 per 1,000 at 15 years.4 This compares favorably with matched 
healthy non-donors over the same period. Even with an immediate reduction of 
GFR from nephrectomy at donation, the studies suggest that the risk of develop-
ing ESRD from living kidney donation is not significantly higher than the risk for 
the general population.

However, transplant organizations have misleadingly modelled post-donation 
ESRD as rare. ESRD takes decades to evolve. There is a “honeymoon” period 
immediately after donation, because healthy donors by definition start out with 
normal kidney function. Kidney disease typically takes 20–30 years to develop in 
the general population. It may take even longer to develop in healthy donors.

More recent analysis of the data suggests that the standard 15-year period of 
monitoring function of the remaining kidney is not long enough and does not 
provide an accurate measure of risk. Monitoring kidney function over the remain-
ing lifetime of the donor is necessary to capture the real risk. One-third of living 
kidney donors in the United Network for Organ Sharing (UNOS) registry are 
under age 35. The analysis suggests that, for a healthy 25-year-old with no detect-
able medical conditions at donation, there may be an 8–11-fold increased relative 
risk of developing ESRD from donating by the time he or she reaches 80 years of 
age.5 According to the most recent data, even the 15-year post-donation ESRD risk 
is higher than the estimation in the studies mentioned earlier. The risk for this 
period among living kidney donors in the United States was 3.5–5.3 times as high 
as the projected risk in the absence of donation.6

Lifetime risk can be attributed to the combination of reduced GFR and the 
development of diseases such as type 2 diabetes, hypertension, and glomerulone-
phritis, which impair kidney function and typically affect people later in life. More 
precisely, the relative risk is all caused by the loss of GFR. The absolute risk is caused 
by the probability of diabetes and other kidney diseases. These diseases would not 
be present when a 25-year-old consented and was allowed to donate. If they had 
been present, then they would be excluding conditions. Data on the incidence of 
subsequent ESRD in donors in the 15-year evaluation models do not adequately 
account for factors that could compromise kidney function as the donor ages.7 
With the exception of known inherent risks of kidney failure from conditions such 
as polycystic kidney disease, as well as a higher incidence of genetically and envi-
ronmentally influenced hypertension and diabetes among blacks, the risk of 
developing chronic conditions that could compromise long-term kidney function 
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may not be known or may be ambiguous when a younger individual donates. 
Older individuals in the 50–60 year range may be excluded from donation if they 
already have or show early signs of diabetes or hypertension, because of the effects 
of these conditions on kidney graft survival in transplant recipients. However, 
younger individuals with no signs of kidney-affecting diseases may be exposed 
to long-term risk by donating and reducing their GFR. This may be unfair to the 
younger cohort if, unlike their older counterparts excluded from donation, they 
are exposed to a greater risk of ESRD later in life based on being healthier and 
more appropriate candidates at the time of donation. One way of emphasizing the 
consequences of reduced GFR is that what would have been fairly common mild 
kidney disease in the lifetime of a person with two kidneys may become ESRD in 
the lifetime of a person with one kidney.

Presumably, the benefit of living kidney donation outweighs any harm. The 
transplant recipient benefits physiologically from receiving a healthy kidney and 
psychologically from survival and improved quality of life in not having to con-
tinue undergoing dialysis. The donor benefits psychologically from knowing that 
his or her action saves and improves the quality of the recipient’s life. However, 
if a donor develops ESRD as a consequence of combined reduced GFR and chronic 
kidney-affecting diseases later in life, then the overall combined benefit to recip-
ient and donor may be less than what many believe. This requires reconsideration 
of the weighing of benefit and harm of living kidney donation. It requires a change 
from a shorter-term to a longer-term risk framework to assess the overall value of 
this action.

Risk and the Duty to Inform

The data on the lifetime risk of ESRD for living kidney donors generate an ethical 
obligation for transplant nephrologists and surgeons to fully inform prospective 
donors of this risk. This obligation is grounded in the bioethical principles of 
respect for patient autonomy and nonmaleficence.8 Like any patient undergoing a 
surgical procedure or other intervention in the body, prospective kidney donors 
have the right to be fully informed of the immediate and long-term risk in order to 
make a deliberative, rational decision about donation. Medical practitioners have 
a duty to provide data about this risk to those who are healthy when they express 
an interest in giving up a kidney for transplant. In addition, medical practitio-
ners have a duty not to expose patients to undue risk of harm. They key issue is 
baseline risk. If the baseline risk is 0.01 percent, then an eightfold increase is not so 
important. But a young person with a low GFR has a pre-donation baseline risk 
of approximately 5 percent. This is higher among blacks. If this is multiplied by 
a factor of five corresponding to the number of years after donation, then there 
is a very tangible risk. It is debatable whether an 8–11-fold increased relative risk 
of ESRD in donors over a lifetime can be considered undue risk, especially when 
such an outcome is not certain and is influenced by genetic, environmental, and 
other factors. However, it should be a factor in weighing the benefits and burdens 
of this type of organ donation.

Some and, perhaps, many donors would still donate knowing the real risk. But 
this would not diminish the physicians’ obligation to inform them of not just the 
15-year but also of the lifetime risk of ESRD. Failure to do this would be a violation 
of respect for patient autonomy and could also violate the duty of nonmaleficence. 
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This could occur if donors acted on the belief that the risk was lower than what the 
data indicated, and they developed renal complications 20 or 30 years after donation. 
Transplant nephrologist Robert Steiner is more specific in explaining what dis-
charging the duties of respect for autonomy and nonmaleficence entails for the 
selection of living kidney donors: “We cannot tell some candidates that their life-
time risks are ‘minimal’ when we have good reason to believe that they could 
easily be 10% or greater. We also cannot say that we have ‘no idea’ of risk when in 
fact we know a great deal about risk. And we would not be protecting the donor if 
we allowed donation with no idea of risk.”9 Informed consent to living kidney 
donation requires knowledge that the initially low ESRD risk among young adult 
donors increases exponentially over time.

Medical nonmaleficence is not an absolute obligation, because drugs and surgi-
cal procedures needed to treat diseases may have harmful side effects. Physicians 
may have a secondary duty to promote organ donation and transplantation as one 
way of promoting public health. However, this secondary duty should not super-
sede physicians’ primary duty to prevent harm to their patients. Harm prevention 
includes the act of fully informing patients of any and all risks of an intervention 
in the body, and harm includes not just adverse events occurring shortly after a 
procedure but over the course of the patient’s life. As an expression of their auton-
omy, competent patients have the right to expose themselves to a reasonable 
degree of risk. Yet even if there is disagreement about what constitutes reasonable 
or undue risk, physicians have an absolute obligation to inform people expressing 
an interest in living kidney donation of the known lifetime risk from donating.10 
If physicians are unsure about this risk based on the available data, then the 
default position should be to discourage people from donating.

Prospective donors, fully informed of the lifetime risk, may discount it and 
decide to donate in any case. Provided that their reasons for donating were accept-
able to the transplant team, a decision to donate that discounted but did not ignore 
the chances of kidney failure in the future could be considered an autonomous, 
rational decision. In such a case, a paternalistic argument against allowing these 
individuals to donate in order to prevent harm would not be defensible. Temporal 
discounting by itself is not evidence of irrationality or ignorance of risk. Some 
might claim that offering $50,000 to donate would be an undue monetary incen-
tive that would cause a donor to pay less attention to or ignore data about risk. 
But such an incentive would not necessarily compromise the individual’s rational 
decision-making. Here, too, paternalistic reasons for not allowing donation because 
of these incentives could be overridden by respect for the autonomy of the pro-
spective donor in deciding to donate.

Still, the consequences of risk realized in actual ESRD would not be limited to 
the patient alone. A donor whose remaining kidney fails to function years after 
unilateral nephrectomy will contribute to healthcare costs associated with dialysis 
and kidney transplantation. These costs would not have resulted if the young 
donor had not given up his or her kidney. Some degree of paternalism might in 
principle be justified if the outcome were preventable and would add to health-
care costs. One way around paternalism would be to adopt the libertarian view 
that potential donors aware of the risk be allowed to donate on the condition that 
they would pay the total cost of dialysis or kidney transplantation if they devel-
oped renal failure as a result of their donation. This does not mean that living 
kidney donation should be much more restricted, but it underscores the need for 
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more careful screening of prospective donors to identify what could be indicators 
of future functional failure in the remaining kidney. These would include low-
normal GFR for healthy individuals of 40 years or younger and those with high-
normal blood glucose or blood pressure levels. However, even better screening 
will not absolutely predict which donors will actually develop ESRD. This may 
not be known at the time of donation and underscores the need for data indicative 
of long-term risk. If we could predict that a 25-year-old donor would develop 
ESRD 20 years after donation, then this would be 10 percent of his or her lifetime 
risk. Half of lifetime ESRD occurs after age 63. An increase in the incidence of 
donation-related ESRD would not exacerbate the current organ shortage or sub-
stantially increase healthcare costs, because healthy kidneys would be transplanted 
and transplant recipients would no longer need dialysis. Yet the fact that some 
donors will develop ESRD suggests that living kidney donation might not allevi-
ate the chronic shortage of transplantable kidneys and reduce costs associated 
with dialysis as much as many might be inclined to believe. Delayed harm to at 
least some donors and some increase in healthcare costs could be consequences of 
immediate benefit to recipients.

The lifetime relative risk of kidney disease among donors compared with non-
donors could have important implications for regulated organ markets and paired 
living-donor kidney exchanges. Although unregulated sales of organs have been 
conducted for some time, a regulated market is still hypothetical.11 Paired 
exchanges have been one way of enabling transplantation by overcoming immune 
incompatibility.12 Both models rest on an assumption of minimal risk in donating 
a kidney, and this is typical in most promotions of living donation. It is unclear 
how much of an increase in the relative risk of kidney failure for young donors 
would be considered reasonable and justify donation within either system, but it 
could influence the incentive to donate. Many donors in paired exchange pro-
grams overlook risk in order to save a loved one. Nevertheless, it is possible that 
more risk-averse prospective donors who conditionally agreed to donate in a 
paired exchange might have second thoughts and be reluctant to donate in light of 
their knowledge of a 10 percent lifetime risk (of ESRD). If they changed their 
minds and decided not to donate, then this could disrupt the transplant chain 
and preclude some potential recipients from receiving a transplant. It could have 
significant adverse effects if the exchange involved many potential donors and 
recipients. This highlights the problem of estimating real risk, and raises questions 
about the medical and ethical justification for unreservedly allowing healthy 
young people to donate.

Alternative Strategies

Recent findings about desensitization of the immune response may allow trans-
plants between immunologically incompatible donors and recipients.13 This pro-
cess would reduce the probability of rejection, improve graft survival and increase 
the number of successful kidney transplants. However, whereas immune desensi-
tization would improve outcomes for transplant recipients, it would not reduce 
the lifetime risk of ESRD for young donors.

If the largest source of kidneys from living donors were reduced because the 
lifetime risk of unilateral nephrectomy was deemed unacceptably high for younger 
donors, then this would be an obstacle to closing the gap between the availability 

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

09
63

18
01

17
00

03
78

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0963180117000378


Walter Glannon

34

and need of transplantable kidneys. One way of partly resolving this problem 
would be to continue allowing donation from older individuals 50–60 years of age 
with conditions excluding them from donating under current criteria. This could 
even be extended to individuals 60–70 years of age. Steiner proposes two strate-
gies to equalize lifetime risk among prospective donors of different cohorts and 
ethnic groups so that some are not exposed to greater risk than others: “To achieve 
a defensible, uniform risk standard, we have only two choices: to minimize risk by 
accepting only completely normal, nonblack older donors with high-normal GFRs, 
or to endorse a somewhat liberalized risk threshold which would mean declining 
many acceptable young black, and /or low GFR donors and accepting many more 
older candidates with medical abnormalities.”14 These would be abnormalities 
that would have little effect on long-term renal risk. Such abnormalities might 
entail a shorter life expectancy; but a shorter life would not be caused by renal 
failure. It is open to debate which of these strategies would do more to protect 
potential donors without reducing the donation rate.

Conclusion

The most obvious and effective strategy would be to prevent or substantially 
reduce the incidence of ESRD in the general population. This would require the 
ability to control the processes through which genetic, physiological, and environ-
mental factors contribute to kidney failure. Unfortunately, this control has not yet 
been achieved. Regenerative medicine that repaired or replaced failed kidneys 
would be highly desirable, although this research is still at a very early stage. As long 
as living kidney donation is necessary to partly meet the need for solid-organ 
transplantation resulting from kidney failure, healthy donors may be putting 
themselves at a significant risk of developing ESRD later in life. Transplant 
nephrologists, surgeons, and indeed all healthcare professionals have a duty to 
acknowledge what the effects of unilateral nephrectomy on GFR in the remaining 
kidney imply for the lifetime risk of ESRD. They must fully inform prospective 
kidney donors—younger and older—of this risk of donation in discharging their 
duty to respect their autonomy and protect them from preventable harm.

Notes

 1.  Peters T, Fisher J, Gish R, Howard R. Views of US voters on compensating living kidney donors. 
JAMA Surgery 2016;151:710–6.

 2.  Hadjianastassiou V, Johnson R, Ridge C, Mamode N. 2509 living donor nephrectomies: Morbidity 
and mortality, including the UK introduction of laparoscopic donor surgery. American Journal of 
Transplantation 2007;7:2532–7.

 3.  Steiner R. The risks of living kidney donation. New England Journal of Medicine 2016;374:479–80.
 4.  Segev D, Muzaale A, Caffo B, Mehta S, Singer A, Taranto S, et al. Perioperative mortality and long-

term survival following live kidney donation. Journal of the American Medical Association 2010; 
303:959–66. See also Ibrahim H, Foley R, Tan L, Rogers T, Bailey R, Guo H, et al. Long-term conse-
quences of kidney donation. New England Journal of Medicine 2009;360:459–69; Muzaale A, Massie A, 
Wang M-C, Montgomery R, McBride M, Wainwright J, et al. Risk of end-stage renal disease follow-
ing live kidney donation. JAMA 2014;311:579–86; and Gill J, Tonelli M. Understanding rare adverse 
outcomes following living kidney donation. JAMA 2014;311:577–8.

 5.  Steiner R. Addressing the ESRD risks of the young living kidney donor: Putting “normal for now” 
into practice. Current Transplantation Reports 2016;3:15–23. See also note 3, Steiner 2016, at 479; and 
Steiner R. A very different paradigm for living kidneydonor risk. American Journal of Transplantation 
2017;17:1701–2.

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

09
63

18
01

17
00

03
78

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0963180117000378


The Risk in Living Kidney Donation

35

 6.  Grams M, Sang Y, Levey A, Matsushita K, Ballew S, Chang A, et al. Kidney-failure risk projection 
for the living kidney-donor candidate. New England Journal of Medicine 2016;374:411–21.

 7.  See note 3, Steiner 2016, at 479; and note 5, Steiner 2016, at 20.
 8.  Beauchamp T, Childress J. Principles of Biomedical Ethics, 7th ed. New York: Oxford University 

Press; 2012; chap. 4 and 5. See also Radcliffe Richards J, The Ethics of Transplantation: Why Careless 
Thought Costs Lives. Oxford: Oxford University Press; 2012; and Veatch R, Ross L. Transplantation 
Ethics, 2nd ed. Washington, DC: Georgetown University Press; 2015.

 9.  See note 5, Steiner 2016, at 20.
 10.  Glannon W. Is it unethical for doctors to encourage healthy adults to donate a kidney to a stranger? 

Yes. BMJ 2011;343:1040–1.
 11.  Erin C, Harris J. An ethical market in human organs. Journal of Medical Ethics 2003;29:137–8. 

Also, Matas A. The case for living kidney sales: Rationale, objections and concerns. American 
Journal of Transplantation 2004;4:2007–17. See also note 8, Veatch, Ross 2015, at chap. 11.

 12.  Bingaman A, Wright F, Murphey C. Kidney paired donation in live-donor kidney transplantation. 
New England Journal of Medicine 2010;363:1091–2. Also, Montgomery R. Living donor exchange pro-
grams: Theory and practice. British Medical Bulletin 2011;98:21–30.

 13.  Orandi B, Luo X, Massie A, Garonzik-Wang J, Lonze B, Ahmed R, et al. Survival benefit with 
kidney transplants from HLA-incompatible live donors. New England Journal of Medicine 2016; 
374:940–50.

 14.  See note 5, Steiner 2016, at 20.

 

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

09
63

18
01

17
00

03
78

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0963180117000378

