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Abstract

There are over 325 living kidney donors who have developed end-stage renal disease (ESRD) and
have been listed on the Organ Procurement and Transplantation Network (OPTN)/United Network
for Organ Sharing (UNOS) deceased donor kidney wait list. The OPTN/UNQOS database records
where these kidney donors are listed and, if they donated after April 1994, where that donation
occurred. These two locations are often not the same. In this commentary, | examine whether a
national living donor registry should be created and whether transplant centers should be notified
when one of their living kidney donors develops ESRD. | consider and refute 5 potential
objections to center notification. | explain that transplant centers should look back at these cases
and input data into a registry to attempt to identify patterns that could improve donor evaluation
protocols. Creating a registry and mining the information it contains is, in my view, our moral and
professional responsibility to future patients and the transplant endeavor. As individuals and as a
community, we need to acknowledge the many unknown risks of living kidney donation and take
responsibility for identifying these risks. We then must share information about these risks,
educate prospective donors about them, and attempt to minimize them.
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Early Recordkeeping on Living Kidney Donation

The first successful living kidney donation was performed by Murray and colleagues on
December 23, 1954 between identical twin brothers, Ronald and Richard Herrick.[1] Murray
and colleagues coordinated a voluntary registry as an adjunct to the Human Kidney
Transplant Conference sponsored by the National Academy of Sciences-National Research
Council in September 1963. In the fourth registry update, published in 1965, data were
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tabulated regarding 672 primary transplants, 45 secondary transplants and 2 tertiary
transplants, for a total of 719 transplants in 672 patients.[2] The registry was transferred
over to the American College of Surgeons in 1970 with funding from the National Institutes
of Health.[3] At the time, the registry had data on more than 3,600 transplants. The only data
about the living donors provided in any of the reports focused on perioperative outcome
data.[3] The registry reports stopped in June 1976 with the 13th iteration, which included
voluntary data from 301 institutions, 165 of which were in the United States.[4] At the time,
registry data existed for over 25,000 kidney transplants with deceased donors as the major
source of organs.[4]

In 1971, Dr. Paul Terasaki at University of California at Los Angeles (UCLA) started
another data registry. The UCLA International Transplant Registry included data of kidney
transplants submitted voluntarily from more than 130 centers in the United States, Canada,
Europe and Japan.[5] This registry continued through the early 1990s, but did not include
any outcome data on living donors.[6]

In the United States, the National Organ Transplant Act (NOTA) was passed in 1984 and
created a national system for organ procurement and allocation.[7] Through NOTA,
Congress delegated the execution of policy to the Organ Procurement and Transplantation
Network (OPTN), which has, since its establishment, been run by the United Network for
Organ Sharing (UNOS). However, it was not until 1994 that the OPTN began collecting
social security numbers of living donors; individuals who donated prior to this are
“impossible to track.”[8] Beginning in 2000, the OPTN required transplant centers to collect
one year of follow-up data on living donors, which was expanded to 2 years in 2006.

ESRD After Living Kidney Donation

Challenges in Estimating Risk

Despite the lack of systematic long-term data collection on living donors, 2 recent
publications have examined the long-term risks of living kidney donation.[9,10] While there
are disagreements about the appropriate control group for such studies and whether risk
should be discussed in absolute or relative terms, one fact is not disputed: long-term
outcome data on the first 6 decades of living kidney donation in the US are incomplete, and
data collection for only 2 years is insufficient for understanding longer term risks.

In 2011, the UNOS database documented 325 individuals who had been living donors, had
developed end stage renal disease (ESRD), and were listed for a deceased donor kidney
transplant (for which they were given four additional wait list points). The significance of
the number 325 is complicated by the fact that neither the actual denominator (how many
individuals have served as living donors) nor the actual numerator (how many living donors
have developed ESRD) is known. The denominator is not known because until 1994, data
on living donors was not routinely collected (however, given the data that exist, a reasonable
estimate would be that 150,000 living donor transplants have occurred over the past 60 years
in the United States). The numerator is not known because the UNOS database only includes
living donors who experienced kidney failure after 1996, when the policy of giving
waitlisted living donors 4 additional points went into effect. The UNOS database does not
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include living donors who developed ESRD before 1996, donors who developed ESRD but
chose not to get wait listed for a deceased donor kidney, or those who died before getting on
the wait list. However, even if the actual number of living kidney donors with ESRD is
twice (650) or ten-fold (3,250) the number identified by UNOS, these values are still quite
low given the large number (albeit an approximation) of living kidney donors.

In a publication from 2014, Muzaale et al compared the lifetime risk of ESRD in donors,
healthy non-donors, and the general population. [10] Using data from April 1994 to
November 2011, the authors calculated the risk of developing ESRD in living donors by
linking the UNQS database to Centers for Medicare & Medicaid Services data, then
compared with NHANES (National Health and Nutrition Examination Survey) data, Living
donors had a 0.9% lifetime risk of developing ESRD, which is lower than the risk in the
general population (3.26%) but 8-fold higher than that in healthy non-donors (0.14%).
However, these data are limited, as donors were followed up for a median of only 7.6 years.

Why Transplant Centers May Be Unaware of Donors Who Have Developed ESRD

After a thorough vetting by the Health Resources and Services Administration (HRSA), my
colleagues and | obtained protected health information (PHI) about the 325 waitlisted living
donors identified by the UNOS database. For each individual, we were provided with name,
date of birth, and location of listing for a deceased donor transplant. We are now locating
these individuals and, for those who consent for our study, we are collecting health records
and blood samples to determine if there are biomarkers or genetic factors that may explain
why some living donors develop ESRD.

In talking to dozens of these individuals, we realized that often the donor wasn't listed as a
transplant candidate at same center where donation occurred. There are a variety of reasons
that this may be the case. The donor may have moved post donation; donated at a hospital
much closer to the recipient than the donor; or have insurance that only covers care from a
particular hospital. Alternatively, the donor's original transplant program may have
dissolved; a primary care physician or nephrologist may have referred the donor to a specific
program; or the patient simply may not have wanted to return to the center where donation
occurred.

Many of these living donors have not disclosed their kidney disease to the center at which
they donated. This is not surprising, since they often are no longer receiving health care at
the original facility, especially if years or decades have passed since the donation. But the
lack of follow-up data complicates the transplant community's ability to fully understand the
risks of living kidney donation. A review of these cases in light of the donors' subsequent
kidney failure can only take place if programs are aware of such a development.

This is not about blaming the centers for inadequate work-ups or for having too liberal a
donor acceptance policy. All donors undergo a medical and psychological work-up, which
has become more rigorous over time. Currently, at a minimum, all potential living donors
have to pass screening by a nephrologist, transplant surgeon, living donor advocate, and
transplant social worker. Any concerns raised by this screening must be resolved before the
candidate is approved to serve as a living donor. Most of the donors with whom | have
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spoken would donate again, even knowing their destiny. Rather than assigning blame, the
reason to make programs aware is to enable them to review the records of donors who
developed kidney failure to determine if there were factors that should have led to caution
(or if the donor's risks were truly unpredictable).[11]

Should Transplant Centers Be Informed of Donors Who Have Developed ESRD?

Given that HRSA has entrusted me and my colleagues with the PHI of these donors, | could
contact transplant programs with this information and ask them to review these records. The
rationale for this is based on our moral obligations to living donors, past and present.
Ethically, the transplant community needs to look back to understand, if possible, why some
donors develop ESRD; to determine whether the kidney donation itself may have catalyzed
or accelerated kidney disease in these individuals; and, most importantly, to learn if we can
minimize this event in the future. | believe that this can only happen if the transplant
programs know that this has happened to one of their own and join together to identify
possible red flags or recurrent patterns.

When | have proposed contacting transplant programs regarding living donors who have
developed ESRD, colleagues object on five distinct grounds. First, they point out that the
donation may have occurred decades before ESRD development, so that the transplant
teams, screening tools and protocols, and clinical understanding have entirely changed,
reducing the clinical benefit of retrospective study. | would argue that despite these changes,
medical records, consultations, and laboratory results are still worth reviewing for potential
insights.

Second, colleagues object that each center will have only a few patients that progress to
ESRD such that no single center will be able to collect enough data to find any patterns.
They are most likely correct. But while this may not be instructive for the current transplant
professionals at the site (that is, those who were not involved in the decision to proceed with
the particular donor), it may be the only way for the transplant community to collect data
from a large percentage of cases in which donors developed ESRD, and points to the need
for a longitudinal national database to which all can contribute.[12]

Third, colleagues contend that donors who change transplant programs are no longer
patients of the original program, so it would be a violation of privacy laws (Health
Information Portability and Accountability Act [HIPAA]) to contact the initial center. They
are misguided. For the vast majority of donors who have enrolled in our study, | have
permission from HRSA, the University of Chicago Institutional Review Board, and the
donors themselves to contact their previous health care providers for information. Such
requests are usually directed to a medical records office, which typically sends the
information without reviewing it. Since my proposal involves contacting the transplant
programs as well so that they can try to identify factors that might explain why donors have
developed ESRD, one might argue that such review constitutes a privacy violation. This is
not the case. The transplant team has the right (and | would add, the responsibility) to look
back at charts for quality improvement. Quality improvement studies performed by
reviewing medical records do not need informed consent of patients. Moreover, | believe
that the transplant team should make a good-faith effort to ensure that the data provided by
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their institution accurately reflect donor evaluation and assessment. For instance, some
teams may also have shadow records[13]; common in the past, these files were separate
from the hospital chart and may contain additional transplant-focused information (social,
psychological, or environmental in nature) that the team or patient did not want documented
in the clinic chart, which can be accessed by many others in the health care system.[14]
These shadow charts may have information important for understanding the donor selection
process that may not otherwise be available.

Fourth, some colleagues object that even if my proposal does not violate privacy laws,
transplant centers have no legal obligation to look back. While that may be true, centers may
have a moral obligation to re-analyze their decision to accept as a living donor a patient who
subsequently developed kidney failure. By undertaking this review, the centers could
determine if there are patterns that might be useful in future evaluations and that might help
to minimize risks to future donors.

Fifth, some colleagues may object that if centers reanalyze the PHI of former patients, they
would be obligated to report results to the donors. Expert guidelines regarding the return of
results have been developed by the genetics community.[15,16] The consensus is that not all
secondary findings (those unexpectedly discovered when performing a physical exam or
medical test for a different purpose) should be returned to patients; instead, only “actionable
information” (that which is thought to be immediately relevant to the future health of the
individual) should be relayed. [16,17] In the scenario being considered, the possible
identification of modifiable ESRD risk factors is not actionable information because the
donor has already developed ESRD. However, re-examination might reveal secondary
findings for which it may not be clear whether the information was shared with the donor at
the time of the work-up (e.g., hemoglobin electrophoresis to screen the potential donor for
the sickle cell trait might show the donor to be a carrier of hemoglobin C).[18] Alternatively,
there might be secondary findings of unrecognized significance at the time of data collection
and evaluation (e.g., low bone density determined by radiographic review). Do these
findings need to be reported to the donor? Ideally, donors would be asked during their work-
up whether they would want such information. Given that the transplant community has
never had policies regarding reexamination of PHI and re-contact of donors, it is reasonable
not to return secondary findings at this time. Moving forward, however, transplant
physicians will need to consider discussing and documenting the attitudes of prospective
living donors about the possibility of re-contact such that preferences are known and
respected even with changes in health care providers.

The Case for a National Living Kidney Donor Registry

As detailed in the preceding, my position is that the transplant community has a moral duty
to look back from a continuous quality improvement perspective to try to understand why
some donors develop ESRD. We may learn that for some donors, this adverse outcome was
just “bad luck”. Alternatively, we may learn that certain genetic variants or some
combination of clinical laboratory values (e.g., low normal glomerular filtration rate and
high normal blood pressure or familial diagnoses) place individuals at greater risk for ESRD
post-unilateral nephrectomy. The numbers at any center will be too small to identify
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recurrent patterns hitherto unappreciated. In fact, even if the data are aggregated into a
registry, the numbers may be too small to produce statistically significant results.
Nevertheless, the registry data, which will only grow with time, may suggest endpoints for
future prospective studies. We may learn about some new risk factors that would modify our
current donor evaluations. Given the widening gap between supply and demand, many
programs are now accepting less-healthy donors than was permitted in previous years,
making long-term follow-up even more important.[19,20] Only by collecting all of the
individual data and developing a national registry that contains longitudinal data about all
living donors will we be able to fully understand the long-term risks of unilateral
nephrectomy. UNOS, which already collects two-year follow up data, may be the right
organization to coordinate the registry. However, transplant centers will need to be
motivated to collect and send the data to the registry, regardless of who maintains it.

In sum, our moral and professional responsibility to future patients and to the transplant
endeavor compels us to try to discover why certain living kidney donors go on to develop
ESRD. Going forward, transplant physicians need to inform living kidney donors that their
donation may pose increased but unknown risks to long-term health and that the work-up
cannot identify risks that are currently not appreciated. As a community, transplant
professionals need to take responsibility for identifying the risks of living kidney donation,
to share and educate prospective donors about these risks, and to attempt to minimize them.
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