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Introduction

One of the most untouchable paradigms in nephrology
is that kidney transplantation is absolutely superior to
dialysis in treating patients with end-stage renal disease
(ESRD). Even a mild and prudent position saying that
»hemodialysis is not so inferior to kidney tran-
splantation« sounds like heresy. The aim of this paper is
to put some arguments behind this heresy.

My arguments (dialysis vs. transplantation) will be
restricted to adult patients. I will address survival,
pregnancy and quality of life. I will pay special
attention to living donors and related problems. At the
end of my paper, I will summarize the inherent
problems and limitations of kidney transplantation and
the achievements of hemodialysis.

Why do I believe that a critical analysis and debate on
this topic is necessary? As a nephrologist, I had the
opportunity and privilege to work and live with both
dialysis and transplant patients for 27 years, witnessing
the life and death of many of them, and following the
problems, progress, false beliefs, and limitations of both
therapies. During these years, after coming back from
scientific meetings to real patients, I always had the
impression that kidney transplantation was idealized and
hemodialysis unjustly underestimated as regards its
contribution to the well-being of patients with ESRD.
This idealization of transplantation (and
»condemnation« of hemodialysis) was present both in
the scientific and lay communities. The central premise
of many transplant meetings I have attended, including
the last one in Paris in 2009 (14™ ESOT — European
Society for Organ Transplantation Congress), was that
dialysis equals misery. The consequence of this premise
is the approach that every price paid to avoid such
misery is justified. I believe that such a premise is
wrong and may lead to the unoptimal use of the
powerful therapeutic options that we have available. In
the case of living donation, such a premise may cause
significant collateral damage.

Survival

Does kidney transplantation prolong the survival of
hemodialysis patients? Comparing survival between

Correspodence to:

dialysis and transplant patients is difficult. Younger and
healthier patients are selected as candidates for
transplantation, put through increasingly more intensive
preparation for transplantation [1], which includes
extensive diagnostic (and, if needed,  aggressive
therapeutic) interventions addressing cardiovascular,
infective, malignant, immunological and other issues,
and after completing (and surviving) all this workup, are
enrolled for transplantation. Randomized studies are not
possible and we rely on observational studies.

For many years, it was not clear whether transplantation
prolongs survival. When I studied my first chapter on
transplantation in Brenner's »The Kidney« in the 80-ies,
it stated that there is no difference in survival among
age and health-matched dialysis and transplant patients.

In 1999, Wolfe et al. published a study [2] based on
USRDS (United States Renal Data System) data,
comparing the survival of dialysis patients and patients
on the waiting list for transplantation, both transplanted
and not transplanted. They found that among patients on
the waiting list, those that were transplanted had
significantly improved survival, especially if they were
younger. For patients from the age group of 20-39 years,
they calculated an estimated 17 years of life gain
compared to staying on the waiting list.

Wolfe's study had a profound impact in nephrology.
From the moment it was published, the survival benefit
of kidney transplantation was accepted as
unquestionable, supported by the results of some other
studies [3]. Excerpts from Wolfe's study are available
to the wider community, including Wikipedia [4]). At
the same time, UpToDate describes survival on dialysis
as only slightly better than survival with lung cancer [5].
Wolfe's study is an excellent and important study.
However, like any study, it has some limitations: 1) the
patients on the transplant list are not all alike: those on
the waiting list who were not transplanted may have
reasons for that, so selection bias may play a role; 2)
the study refers to US hemodialysis, which is well
known for having the highest mortality in the developed
world, with three major problems: short dialysis, reuse
of dialysers, and nonoptimal vascular access. So, the
conclusion that transplantation prolongs survival may
work for US hemodialysis patients, but not for others. It
should be noted that Wolfe's paper contains a precise
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conclusion starting with »Our analysis of US data
demonstrated...«; 3) the data on patients studied were
from 1991-1996, so the conclusions that may have been
valid for the patients of that time may not be valid for
today's patients (hemodialysis has improved, the quality
of organs has decreased, today's patients are different).
Wolfe also demonstrated that mortality after
transplantation is significantly increased in the first 106
days after surgery, compared to staying on dialysis. This
important fact is frequently neglected. When we
approach a patient and offer him transplantation as a
life-extending procedure (as it is described in
Wikipedia) [4], it is fair to say: »According to Wolfe's
study, you will live longer if you are transplanted, but
first you must survive the first 106 days, when the
chances of dying are significantly higher than if you
stay on dialysis.«

Rao et al warned of the significant number of transplant
patients who return to dialysis after kidney transplant
failure. They have found that mortality among patients
on dialysis after primary graft failure increases
significantly relative to the mortality among patients
still awaiting primary kidney transplantation. To
simplify, if someone receives a graft that will not
function for very long, he will live for a shorter time
than if he stays on dialysis [6]. Faced with the increased
use of marginal and extended-criteria donors, this
problem may increase in future. This study also raises
the question of how death in patients with a failing
kidney graft is counted in registry data. Many critically-
ill transplant patients need dialysis before death. Their
death is usually caused by complications of
transplantation and immunosuppressive therapy.
However, in registry data such patients may be counted
as graft failure and dialysis death.

Recently, a Canadian group published a study
demonstrating that survival in nocturnal dialysis is
comparable to the survival of transplanted patients
(from a deceased donor), emphasizing the fact that
practice and quality of dialysis are to be taken into
account when comparing survival to kidney
transplantation [7]. For the first time, it was stated that
nocturnal dialysis may be a suitable alternative to
kidney transplantation in the situation of organ shortage.
Long (nocturnal) hemodialysis, 3x8 hours a week,
became famous because of the Tassin experience [8],
and is an increasingly used option in past years (in our
hemodialysis centre as well) [9]. The importance of time
as an independent factor of dialysis adequacy was
demonstrated simply and brilliantly in the experimental
study by Eloot et al [10]. The patients that benefit the
most from long (nocturnal) dialysis are actually those
who are candidates for kidney transplantation, and these
represent the minority of hemodialysis patients (the
majority of incident and prevalent hemodialysis patients
are elderly and with significant comorbidities). So,
offering long (nocturnal) hemodialysis (either at home
or in-centre) to patients who can benefit the most, and
who represent the minority of today's hemodialysis
patients, may be a task that is realistic.

If kidney transplantation improves survival, it should be
reflected in simple statistics like gross mortality rate.
The gross mortality rate of Japanese dialysis patients
was probably the lowest in the world, 9.2% in 2006 [11]
and pretty stable through the years, although these
patients are getting older. The major objection to this
impressive result was that transplant activity was very
low in Japan. Critics argued that the Japanese keep
young and healthy patients on dialysis, thus decreasing
mortality on dialysis. This bias can easily be overcome
if we calculate both dialysis and transplant mortality in
other regions. In Slovenia, both dialysis and transplant
mortality was 11.4% in 2006, with 25% of RRT (renal
replacement therapy) patients having a functioning
kidney graft, no preeemptive transplantations, and with
incident patients day 1 included [12,13]. In the USA, the
combined dialysis and transplant mortality was 16.4 %
(29.9% of all RRT patients were transplanted, incident
patients day 91 included) [14]. The proportion of graft
from living donors and preemptive transplant (because
of lead-time bias) is also important for the interpretation
of data. So, if transplantation significantly (or
dramatically, as frequently quoted) improves survival,
why is this not reflected in combined dialysis and
transplant mortality, and why is this combined mortality
not better than Japanese dialysis-only mortality?
Long-term survivors (>30 or even >40 years) are living
evidence of the achievements of RRT. The largest
cohort of long-term survivors (8275 patients
hemodialyzed for more than 25 years, 3.3% of the
prevalent hemodialysis population) is reported from
Japan, with the longest hemodialysis survival of 39
years [11]. More than 40-year hemodialysis survivors
are reported from France (Tassin) and from the USA
[15]. A forty-year transplant survivor was reported from
the University of Penn [16]. These exciting reports are
frequently found in lay and not in scientific literature,
and much easier to obtain through Google than through
Pubmed. I strongly believe that the long-term survivors
of RRT should be one of the focuses of our research — to
identify what kind of patients and what kind of therapies
are associated with and able to produce long-term
survivors. These reports have begun to accumulate in
literature in recent years [17-22].

To conclude, the survival benefit of transplantation over
dialysis is neither clear nor definite. It is very difficult to
assess, and depends on the quality and prescription of
hemodialysis and on the practice of transplantation, both
varying significantly throughout the world. This relation
is dynamic and should be reevaluated constantly.
Applying statistics to the very complex issue of an
individual patient's decision should be done with utmost
care, because, as we can see in clinical practice, many
patients may benefit, while others — and these,
unfortunately, are not so rare — may be devastated by
transplantation, despite careful selection and extensive
preparations.
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Pregnancy

For several decades, transplantation had a clear
advantage over hemodialysis regarding possibility of
successful pregnancy. A successful pregnancy in
transplanted ~women was commonplace, while
pregnancy during dialysis was a miracle. However, in
recent years there seems to be a growing enthusiasm for
dialysis pregnancy [23] and an increasing concern
regarding pregnancy after kidney transplantation, both
for the mother and for the child [24].

Reports on successful pregnancies while being on
hemodialysis are accumulating in past years [25-28]. A
report by Barua et al from Canada describes 7
pregnancies in 5 patients treated by daily nocturnal
hemodialysis, with an average gestational age of 36
weeks and an average birth weight of approximately
2400 grams [26]. The prescription of hemodialysis
during pregnancy was clarified in recent years, targeting
the physiological levels of urea and appropriate anemia
management [28,29].

The emerging problems with pregnancy in transplanted
patients are emphasized in the most recent guidelines
for kidney graft recipient care, which state: » Pregnancy
in kidney transplant recipients has a high incidence of
complications both for the mother and for the child«
[30]. Mycophenolate mophetil, now a part of almost all
immunosuppressive protocols, has to be stopped before
planning pregnancy. The same is suggested for mTOR
inhibitors, as well as ACE inhibitors and angiotensin-2
receptor blockers, a common therapy for kidney graft
recipients. There is concern about immunosuppressive
influence on the second generation (because of the
influence on the fetal germ cells). A recent
comprehensive report from the United States (based on
Medicare claim data from the first three posttransplant
years) has found that the live birth rate in transplanted
women was substantially lower than reported in
voluntary registries, and that the incidence of pregnancy
had significantly decreased from 59 in 1990 to 20 in
2000 per thousand of female transplant recipients, with
an increased proportion of pregnancies resulting in
unexpected fetal loss [31,32].

Quality of life

A better quality of life after kidney transplantation as
compared to hemodialysis is considered unquestionable.
A frequently cited study supporting this statement is that
of Jofre et al [33]. In this study, based on quality of life
indicators (Karnofsky Scale and Sickness Impact
Profile), patients served as their own controls, assessing
their quality of life before and after transplantation. The
study found significant improvement in quality of life
after transplantation, which, for unclear reasons, was
much more pronounced in men than in women.
However, being their own controls, the patients may
have been biased, because people tend to justify
decisions they have already made. In a recent review
article, Habwe VQ stressed the problem of changed

appearance caused by immunosuppresion, which can
have serious psychosocial implications [34], especially
in adolescents, probably contributing to noncompliance
[35].

Recently, a very sophisticated study was published by
Riis et al [36], comparing the quality of life in
hemodialysis patients and healthy people. In addition to
a questionnaire, the authors used a method called
»ecological momentary assessment« of mood, assessing
mood in real-time and in real life. The authors failed to
find evidence that dialysis patients are less happy than
healthy nonpatients, suggesting that they have largely, if
not completely, adapted to their condition. In a
forecasting task, healthy people failed to anticipate this
adaptation. That can mean that we as nephrologists may
believe our patients are less happy than they really are.
In Slovenia, 17% of hemodialysis patients <65 years
refuse to be transplanted [12,13]. At first it may seem
that these patients refuse to live longer and better. In a
discussion on this topic, some nephrologists argued that
these patients are not adequately informed or educated
about transplantation. I have talked to some of these
patients and was impressed at how deep and broad their
knowledge of kidney transplantation is. And I realized
this might not be as surprising after all. These patients
are fighting for their own lives. They will carry the
consequences of their choices, right or wrong. So, why
should they refuse transplantation if it is so good?
Kidney transplantation in Slovenia is of high quality.
Graft and patient survival rates are higher than the
Eurotransplant average [12]. We believe this is due to
several reasons: 1) we do not transplant over a positive
historical cross-match; 2) our acceptance of marginal
donors is limited; 3) the recipients are strictly selected
and prepared thoroughly; 4) all recipients are strictly
and actively followed after transplantation in one centre,
at our Department; 5) our immunosuppressive protocol
is relatively »mild« (basiliximab induction, low dose
steroids, low dose cyclosporin, diltiazem to diminish
cyclosporine  nephrotoxicity, and, of course,
mycophenolate mophetil). Despite the relatively mild
protocol, our incidence of biopsy-proven acute rejection
in the first posttransplant year is only 8.3%.

Hence, those dialysis patients who refuse to be
transplanted are not refusing because the results of
kidney transplantation in Slovenia are bad; on the
contrary, they are very good. But for a particular patient
who is well-adapted to hemodialysis (dialysing in-centre
overnight, 3x8 hours per week, a strategy shown to
dramatically improve survival), working full-time,
active in a demanding sport, and living a life that is
stable and predictable over the decades, transplantation
can represent an unacceptable risk. He may gain a great
deal (independence of dialysis), but he may lose even
more: not being able to walk because of hip problems,
Achilles tendon problems, he may lose a significant
amount of muscle mass, may no longer be as good-
looking as he currently is, not to mention standard
complications like infections, increased incidence of
malignant diseases, posttransplant diabetes etc. Of
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course, many dialysis patients desperately want to be
transplanted, and they should be, especially those with
vascular access problems, but one size doesn't fit all,
and kidney transplantation is not the best treatment for
every patient with ESRD who fulfils the criteria for it.
Complications and risks are an unavoidable part of
medical practice. Why are complications after kidney
transplantation so frustrating not only for patients, but
also for nephrologists, especially dialysis doctors?
Because we send the best dialysis patients to
transplantation. The rest (who are the majority) stay on
dialysis. And when it turns out wrong — and it does,
unfortunately not so rarely — we are faced with the fact
that we have done harm to the patient. For a doctor, it is
easier to live with that if the patient really wanted to or
insisted on being transplanted. It is much harder if the
patient was reluctant or afraid, and we pushed him to get
a transplant (promising him he would live many years
longer and better).

Living donors and related problems

Owing to the organs shortage, we are being pressured
by society to increase the number of all kinds of living
donors. In a recent report, it was estimated that
approximately 27,000 legal transplantations from living
donors were performed worldwide in 2006, representing
39% of all kidney transplantations performed that year
[37]. Another argument used to increase the pressure is
that kidneys from living donors are better than from
deceased donors. All organs from living donors,
including the heart, are probably better than organs from
the brain-dead. However, emphasizing the better quality
of living organs has the unintentional consequence of
increasing pressure for donating kidneys from young
persons and for organ trading, as described by Nancy
Scheper-Hughes [38].

I am not in principle against living organ donation. I
would be prepared myself to give a kidney (and not only
a kidney) to my child without hesitation. However, the
strategy of social pressure on living donors as an
increasingly more important or even main source of
organs bears and creates many problems we are facing
today, and can expect to face in future. I will address the
most important among them.

1) Harm to living donors and the »donor paradox« in
nephrology

As a nephrologist, I've always found it difficult to ac-
cept that removing half of the nephron mass is not
harmful, even if such conclusion comes from the highest
ranked journal [39]. However, this study was retrospec-
tive, with only a small proportion of donors (less than
10%) having assessed kidney function. Hyperfiltration
is harmful in any setting (diabetes, single kidney from
birth, pregnancy, etc.), except if you are a kidney donor.
If hyperfiltration is not harmful, then nephropathophysi-
ology should be revised.

A recent prospective study by Prasad et al has shown
that GFR decreases significantly, by more than 30%, 6

months after donation [40]. The majority of donors were
women (another problem of living donation — the major-
ity of living donors are women, except in organ trading),
45 years old on average. Some of them ended up in
GFR 35ml/min, close to CKD (chronic kidney disease)
stage 4. According to some guidelines [1], these donors
are very close to starting to prepare themselves as poten-
tial recipients of a kidney graft. However, the conclu-
sion of the main study was that kidney donation is safe
in the short term.

This can be referred to as the donor paradox. On the one
side, the nephrology community warns the world that
CKD Kkills, and we are nowadays facing a lot of 80+
patients urgently referred to our practice with a stable
creatinine of 160-180 micromol/l (CKD 4, close to 5),
while on the other side we create CKD in young persons
and claim it to be safe.

Two recent studies have warned of the increased risk of
eclampsia in living donors who become pregnant after
donating a kidney [41-43]. This finding is not surpris-
ing, and is in harmony with our classical knowledge of
nephropathophysiology.

2) Tyranny of the gift

Nancy Scheper-Hughes argues that paid kidney sellers
and related donors are often responding to family pres-
sures and a call to sacrifice [38]. She comments on the
increase in kidney donation from children and grand-
children to their parents and grand-parents, citing an
ethnographic study from UC San Francisco that identi-
fied a subtle practice through which children were re-
cruited by transplant professionals to donate a kidney to
their elders. She also describes how elderly wealthy
Americans sometimes start to feel distaste for organs
from deceased donors (which are of increasingly more
marginal quality), and prefer to go abroad to get a
»fresh« kidney from a young and healthy person. And
she concludes: »Ethical solutions are not always palat-
able. Rather than find new ways to compensate or hon-
our living donors, we need to continue to struggle to
increase deceased donation«. I would add: »And we are
lucky to have dialysis already«.

Not surprisingly, the above-mentioned paper was heav-
ily criticized in a subsequent issue of the American
Journal of Transplantation, but the arguments of
Scheper-Hughes sounded more than convincing [44].
Samaritan donors were one of the important topics at the
14™ ESOT Congress in Paris 2009, with the awarded
presentation describing how happy and fulfilled all these
donors are after donation.

However, in an oral presentation by Mazari EM from
the UK, entitled »Attitudes of health care professionals
and patients towards non-directed donation and com-
mercialisation of live donor kidney transplantationx, it
was presented (not surprisingly) that the wisest voice on
samaritan donors came from the patients — future recipi-
ents. The patients raised 4 issues on this topic: 1) Why
should someone submit himself to major surgery with-
out obvious benefit? 2) If someone wants to enjoy the
emotion of altruism, why not donate money or other
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valuable to the humanitarian organisation or individual
in need? 3) Why doesn't the donor preserve his organs
for his own family members or friends when they will
be in need? 4) A more extensive psychiatric evaluation
than is standard should be performed on samaritan do-
nors.

3) Organ trading

In 2007, the World Health Organization estimated that
organ trafficking accounted for 5-10% of all kidney
transplants performed annually throughout the world
[45]. The rate may be even higher. The international
movement of potential recipients is often arranged or
facilitated by intermediaries and health-care providers
who make travel arrangements and recruit donors. Sev-
eral websites offer all-inclusive »transplant packages«
featuring wide price ranges. Some US citizens travel to
their regions of ethnicity, undergo transplantation, and
come back to the US, being taken care of thereafter by
US nephrologists [46]. Such a practice is becoming part
of our reality.

I do not believe that declarations, consensus conferences
and regulations will abort organ trading, a the tragic,
unintended consequence of transplantation development
in which poor people are serving as spare parts for the
rich [47,48]. As long as there is demand and supply,
individuals will always find a way to engage in such
transactions. The most effective way to win the war on
organ trading is the presence of a competitive alterna-
tive, such as artificial organs. In the case of ESRD and
dialysis, this is a very real option.

4) Preeemptive transplantation, lead-time bias, and
other problems

In preemptive transplantation, the kidney is transplanted
into a patient who requires neither dialysis nor trans-
plantation. The indication for transplantation is based on
arbitrary criteria, like GFR 20 ml/min, without any real
clinical problem requiring the introduction of RRT. The
argument given for this is that, besides avoiding dialy-
sis, there is a clear patient survival advantage [49].
However, the papers advocating this did not address the
lead-time bias [50] for preemptively transplanted pa-
tients. When a kidney is put into a patient with GFR 20
ml/min, survival is counted from the day of transplanta-
tion and compared to the survival time of patients who
started dialysis at the level of GFR 5 ml/min, or who
were transplanted after they began dialysis. It is not sur-
prising that the Kaplan-Meier curve looks nicer with
such statistics. It would look even nicer if the kidney
were transplanted even earlier, in patients with GFR 30
or 40 ml/min.

The idea of early dialysis and its potentially beneficial
influence on survival, fashionable some time ago, was
abandoned after addressing lead-time bias [51,52]. Ad-
dressing lead-time bias may be very demanding or
hardly possible [53]. So, when to start RRT? I believe
that every patient has to be closely followed and treated
individually (with guidelines serving only as a re-
minder), and renal replacement therapy (dialysis for the

majority) should be started in order to address any de-
fined clinical problem(s) that may be different in every
patient, and much more complex than the GFR level
alone.

a) Besides lead time bias, there are other problems with
preemptive transplantation.

b) The lifespan of the kidney graft is limited, and in the
case of preemptive transplantation, its consumption be-
gins before it is truly needed.

c¢) The ability of patients to consume toxic immunosup-
pressive regimens is limited, and serious complications
may occur both in the short and long term, reinforcing
the point that consumption should not begin before it is
truly needed.

d) In an individual patient with GFR 20 ml/min or simi-
lar, one cannot predict how long he will live without the
need for RRT. He may be well for a long period at the
given level of kidney function. In my practice, I have
seen such cases. Furthermore, if transplantation turned
out to be less than ideal, he might end up in severe
CKD, and with a toxic immunosuppression regimen on
the top of that; potentially life-threatening antirejection
treatment, possibly leading to serious opportunistic in-
fections; the potential for malignancy and other compli-
cations in subsequent years. We have recently experi-
enced many of these problems with an adolescent, and
have lost some of our initial enthusiasm for preemptive
transplantation. And this is not even counting the fact
that a patient can simply die of (unnecessary) transplan-
tation.

e) An additional problem in the interpretation of pre-
emptive transplantation outcome is that it is not clear to
what extent the native and transplant kidney contributes
to the global kidney function after transplantation. On
the day of preemptive transplantation, the patient has a
significant own kidney function that can remain stable
or even improve after immunosuppressive therapy, hy-
dration, diuretics, etc., depending on the original kidney
disease. Interventions used to enhance graft function
may actually improve the function of the native kidneys.
However, a patient's independence of dialysis from the
day of preemptive transplantation is attributed com-
pletely (entirely) to the transplanted kidney.

Primum non nocere (First, do no harm), taken from the
Hippocratic Oath, our most important guideline, still
applies today - do no harm to any patient. When per-
forming preemptive interventions, especially such com-
plex and dangerous ones as kidney transplantation, we
are in the position of doing serious harm to a patient. I
do not believe that the utilitarian approach, in which the
benefit for the majority justifies the harm done to an
individual, is acceptable in this situation, especially
when this supposed benefit is based on statistics that can
have many problems, inherent limitations, mispremises
and misconclusions.

The main clinical situation which I would consider pre-
emptive transplantation is a patient with a failing kidney
graft. Such a patient already receives immunosuppres-
sive therapy and is often very distressed at the thought
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of going back to hemodialysis (which may be one of the
reasons why such patients start dialysis very late and in
bad clinical condition); giving him another kidney will
help him to avoid dialysis and the need for transplant
nephrectomy (which is a demanding surgical procedure)
after stopping immunosuppression.

Cost

An in-depth, comparative cost analysis of dialysis vs.
transplantation is beyond the scope of this paper and the
expertise of a nephrologist. However, some remarks on
cost can nevertheless be made. In past years, the cost
(and reimbursement) of kidney transplantation in Slove-
nia increased significantly, and the cost of dialysis re-
imbursement decreased. Dialysis patients who cost the
most are usually not candidates for transplantation. The
majority of transplanted patients are selected from
among the “healthiest” dialysis patients, whose dialysis
cost is the lowest.

Comparing the costs of both treatments is extremely
complex. There are many costs related to transplantation
that are not “visible” when calculating the cost of an
individual transplanted patient: the workup on many
dialysis patients, which is becoming increasingly more
complex and expensive, and many of these patients will
never be transplanted; the cost of unsuccessful trans-
plantation; immunological and other tests for all patients
on the waiting list, many of whom will never be trans-
planted.

Some of the factors increasing the cost of transplanta-
tion are: new immunosuppressive drugs, epoetin therapy
prescribed for increasing the number of transplant re-
cipients, expensive and increased monitoring for viral
and other infections, antiviral therapy, etc. The relation
between dialysis vs. transplantation costs is dynamic
and is changing with time, so the cost benefits of one
therapy that proved to be valid yesterday may not be
valid today or tomorrow.

Inherent problems and limitations of kidney trans-
plantation

Kidney transplantation has significant inherent problems
and limitations. Transplanted patients are often not pa-
tients with normal kidney function. A significant portion
of transplanted patients, in reality 74%, have CKD stage
3-5, while almost one third have advanced CKD stage
4-5 [54]. And there is not only CKD, but also a toxic
immunosuppressive regimen on the top of that, as well
as many additional drugs for treating complications of
immunosuppression. Many patients take more than 10,
and some more than 20 different drugs.

The lifespan of a kidney graft is limited. The actual (not
actuarial) 10-year survival rate is less than 50% [55].
Why? Because a transplanted patient gets less than one
kidney. First he gets only one kidney, and this kidney
suffers additional loss of functional nephrons because of
cold and warm ischemia, reperfusion injury, acute tubu-
lar necrosis, acute and chronic cellular and humoral re-

jection, nephrotoxicity, infections, recurrent original
kidney disease, etc. We have already extended this
“less-than-one-kidney” survival to its very limits and
even further; in reality many patients with a failing graft
start dialysis very late and in bad condition, which is
reflected in their high mortality thereafter. Because of
organ shortage, more marginal and extended-criteria
donors are being accepted, resulting in the decreasing
quality of organs (both from deceased and living do-
nors). It can therefore be expected that the long-term
survival of organs transplanted today will not be better,
but may even be worse than it is at present.

The best kidney graft recipients we see today, walking
around for more than 30 years after kidney transplanta-
tion, are from the azathioprine era. One-year graft sur-
vival was poor at that time, but mild protocols allowed
for the selection of tolerant individuals who were later
exposed to a minimally toxic immunosuppressive regi-
men. Today, all patients receive much more potent im-
munosuppression from the start, even those who might
do well with much milder immunosuppression. One
year-survival is, of course, much better, but we have yet
to face the long-term consequences of, for example,
mycophenolate mophetil, a very potent drug (as we can
see from its side effects in daily practice), and see if
therapy with this drug will permit patient survival of 30
years or more.

Lack of individualization and predictability is one of the
major problems of immunosuppressive protocols. The
majority of patients in one centre receive the same pro-
tocol, some tolerate it well, others have minor problems,
and still others are devastated by it. We do not have a
tool to predict how an individual patient will react to
these potent and toxic drugs. Some of our patients who
refuse to be transplanted have encountered these drugs
during therapy of their original kidney disease, and so
they know what to expect.

Achievements of hemodialysis

More than 40-year survival on hemodialysis is a reality.
Successful pregnancy while being on dialysis is a real-
ity. Good quality of life, full-time employment or study,
and travel around the globe while being on chronic
hemodialysis is a reality. The majority of patients who
do poorly on hemodialysis are not candidates for trans-
plantation, anyway. The individualization of prescrip-
tions, tailored to the needs and lifestyle of the patient, is
possible. Dialysis is increasing all over the world, even
in developing countries. The potential for providing
supplies for dialysis is practically unlimited. The im-
provements in technology and our knowledge of dialysis
are obvious. With increasing markets and competition,
the costs of treatment will probably decrease.

More than 1.5 million people with end-stage kidney
disease are currently alive thanks to dialysis [56], and
many more have lived thanks to it. Many others have
survived acute kidney failure supported by hemodialy-
sis. Although the mortality of critically ill patients with
acute kidney failure is high, it would probably be 100%
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without dialysis. Hemodialysis is the basis for kidney
transplantation: it offers the bulk of patients from whom
the best candidates are selected, it offers enough time to
prepare them for transplantation, and it is always there
as a back-up for acute or chronic graft failure. That is
why hemodialysis is one of the most important
achievements of medicine in the 20" century, having
already saved millions of lives and expecting to save
many more.

Conclusions

I do not claim hemodialysis to be better than kidney
transplantation, but it is not much worse, either. How-
ever, the perception of kidney transplantation in the pro-
fessional and lay communities is much better than the
reality of transplantation is. On the contrary, the percep-
tion of hemodialysis is much worse than it really is. I
believe that the achievements, limitations and problems
of both dialysis and transplantation need to be presented
to the professional and lay communities in their full
reality and clarity. Transplant professionals should not
ignore the achievements and progress made in chronic
hemodialysis. At the moment, dialysis and kidney trans-
plantation are not competitors or alternatives, but both
very valuable complementary therapies in treating our
patients with end-stage renal disease. Nephrologists
taking care of these patients should be fully aware of the
limitations and achievements of both dialysis and trans-
plantation, closely follow the progress and problems, as
well as use and combine both therapies in the best inter-
ests of the individual patient in his local environment,
fully respecting the patient’s choice.

Conflict of interest statement. None declared.
Editorial disclosure. This is solely the author's position.
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