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 ABSTRACT
During the past decade, the number of transplantation from living kidney donors has substantially increased 
worldwide. The rate of increase varies from one country to another. The risk of unilateral nephrectomy to 
the donor includes perioperative mortality and morbidity plus the long-term risk of living with a single 
kidney. The rate of perioperative mortality and morbidity is about 0.03% and 10%, respectively. More at-
tention is required to prevent serious complications of laparoscopic donor nephrectomy. A grading system 
in recording perioperative complications is necessary for making it available to each potential donor. The 
number of studies on long-term outcome of living donors is very limited. The overall evidence suggests that 
the risk of end-stage kidney disease is not increased in donors, however, mild renal failure, hypertension 
and proteinuria are not uncommon in living donors. There is also concern that the incidence of cardiovas-
cular disease may be higher in kidney donors. Establishing living donor registry and follow-up is extremely 
important. Only through these registries the long-term risk of kidney donation will become more apparent. 
Because of severe shortage of transplantable kidneys, some transplant centers are now using donors with 
comorbidities and few centers are involved in transplant tourism with inadequate donor screening and 
follow-up. Prevention of these unacceptable practices in living kidney donors was emphasized in Amster-
dam Forum in 2004 and Istanbul Summit in 2008.

KEYWORDS: Kidney transplant; Kidney donor; Living donor; Donor outcome

Correspondence: Ahad J. Ghods, MD, FACP, Professor of 
Medicine, Iran University of Medical Sciences, Hashemi 
Nejad Kidney Hospital, Vanak Square, Tehran 19697, 
Iran.
Tel: +98-21-2200-9988
Fax: +98-21-2200-6561
E-mail: ghods@iums.ac.ir

INTRODUCTION

The first successful living donor kidney 
transplant was performed between 
identical twins by Dr. Joseph Murray 

at the Peter Bent Brigham Hospital in Boston, 
USA, in 1954. Now, after over half  a century, 
living donor kidney transplantation has be-
come the treatment of  choice for the major-
ity of  patients with end-stage kidney disease. 
Only in 2006, about 27,000 kidney transplants 
from living donors were performed world-

wide; 1615 (0.6%) of  these transplants were 
carried out in Iran. Because of  his prominent 
contribution to the advances in medicine, Dr. 
Joseph Murray was awarded the Nobel Prize 
in December 10, 1990. 

The living kidney donation for transplanta-
tion is unique among major surgical opera-
tions in that a perfectly healthy person is ex-
posed to the risk of  surgery not for his own 
benefit but entirely for the benefit of  another 
individual. The risk of  unilateral nephrec-
tomy to the donor includes perioperative or 
short-term mortality and morbidity, plus the 
long-term risk of  living with a single kidney. 

In this article; first, I will very briefly, review 
the fact that during the last decades the num-
ber of  living kidney donations for transplan-
tation has substantially increased worldwide. 
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In the second part, I will discuss the short-
term complications in living kidney donors 
reviewing the perioperative donor mortality 
and morbidity. In the third section, I will re-
view several studies on long-term outcome 
of  living kidney donors with emphasize on 
the impact of  unilateral nephrectomy on the 
development of  proteinuria, hypertension, 
reduced renal function and end-stage kidney 
disease. Another issue is the long-term risk 
of  developing cardiovascular disease in liv-
ing kidney donors. Because lower glomerular 
filtration rate (GFR), proteinuria and hyper-
tension that are known risk factors of  cardio-
vascular disease are not uncommon in living 
kidney donors, especially in long-term. Fi-
nally, I will briefly discuss two other relevant 
topics: The need for living kidney donor reg-
istry for long-term follow-up and the impact 
of  severe shortage of  transplantable kidneys 
on the outcome of  living kidney donors.

I- THE NUMBER OF TRANSPLANTATION 
FROM LIVING KIDNEY DONORS 
CONTINUES TO INCREASE WORLDWIDE 
During the last decades, the number of  living 
kidney donations for transplantation in al-
most all regions of  the world has substantial-
ly increased and it is expected that it will con-
tinue to rise in upcoming decades. The main 
reason is that, as the prevalence of  end-stage 
renal disease steadily rises in each country, the 
rate of  living kidney donation in the world 
continuously increases. In a recent study on 
“global trends in the rate of  living kidney do-
nation,” Horvat and coauthors showed that 
over the last decade, the number of  living 
kidney donor transplants have grown at least 
50%.[1] According to that study, the greatest 
number of  living donor kidney transplants 
on a yearly bases (2006) have been performed 
6435 in the United States, 3207 in India, 1768 
in Brazil, 1615 in Iran, 1459 in Mexico, 1186 
in Pakistan and 939 in Japan. These are the 
crude number of  living kidney donor trans-
plants. The authors provided data in the form 
of  rate per million population (pmp) to allow 
for a better comparison of  living kidney do-
nor transplantation activity among countries. 

In those data, Saudi Arabia had the highest 
living kidney donor transplant rate of  32 
pmp followed by Jordan (29 pmp), Iceland (26 
pmp), Iran (23 pmp) and the United States (21 
pmp). The data of  Saudi Arabia should be in-
terpreted carefully because only one-third (10 
pmp) of  all these living donor kidney trans-
plants had been performed inside Saudi Ara-
bia and the remaining two-thirds were car-
ried out abroad by transplant tourism. Iran 
was ranked fourth worldwide because it is the 
only country in the world that has adopted 
a paid and regulated living unrelated kidney 
donation program. This ethically controver-
sial system, known as the Iranian model, has 
eliminated the waiting list for kidneys. About 
75% of  all kidney transplants in Iran are be-
ing performed by paid volunteering kidney 
donors.[2] 

The current proportion of  all kidney trans-
plants from living and deceased donors shows 
a significant geographical difference in liv-
ing donor transplant activity among various 
countries. In most European countries such 
as Poland, Spain, Italy, France and Germany 
the rate of  living kidney donor transplanta-
tion is small (2%–18%), because the major-
ity of  renal transplantations in these coun-
tries are being performed from deceased 
donor sources. In some other countries such 
as Sweden, Switzerland, United Kingdom, 
United States and Canada in addition to hav-
ing a large deceased donor transplantation 
program, increasing number of  renal trans-
plantation from living donors are also being 
performed (26%–42%). In the third group of  
countries such as Brazil, Korea, Turkey, Japan 
and Iran the majority of  kidney transplants 
are from living donors (55%–80%). This is 
because of  cultural problems as in the case of  
Japan, and because of  cultural problems plus 
infrastructural deficiencies as in Brazil, Tur-
key and Iran. Finally, in some other countries 
such as Egypt, Jordan, Pakistan, Oman and 
Iceland there is no deceased donor transplant 
program and all (100%) of  kidney transplants 
are carried out from living donors.[1]

Currently, more patients with end-stage kid-
ney disease prefer to receive a renal trans-
plant than to remain on dialysis, because since 
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long time ago, it has been shown that a renal 
transplant significantly prolongs survival and 
provides better quality of  life compared with 
dialysis.[3,4] But those patients opting for a 
renal transplant must decide whether to have 
a living donor transplant or to register to the 
waiting list for a deceased donor transplanta-
tion.

Because of  the following reasons, the major-
ity of  patients with end-stage renal disease 
prefer to receive living donor transplants 
from either a related or an unrelated donor. 
It has been documented that recipients of  liv-
ing donor kidneys have a better graft survival 
than recipients of  deceased donor kidneys. 
This is true for living related donor and also 
for living unrelated donor transplantation. In 
addition, it has been shown that the outcome 
of  living unrelated donor renal transplants is 
superior to deceased donor renal transplants 
and similar to one haplomatch living related 
donor transplants. This is one of  the main 
reasons why the number of  living unrelated 
donor transplantations are steadily increasing 
around the world.[5] Another reason is the 
recognition that the outcome of  renal trans-
plantation is inversely related to the duration 
of  pretransplant dialysis.[6] In other words, 
the shorter the period on dialysis the better 
graft survival. As a result, many patients are 
willing to undergo living donor kidney trans-
plant sooner in the course of  their disease as 
preemptive transplantation with expected su-
perior outcome rather than waiting to receive 
a deceased donor transplantation. The other 
cause of  increasing number of  living kidney 
donations for transplantation is the introduc-
tion of  laparoscopic donor nephrectomy. This 
procedure is associated with less pain and 
faster recovery of  donor compared with the 
conventional open donor nephrectomy. As a 
result of  this attractive approach, more and 
more potential living donors accept kidney 
donation. 

A very important piece of  information that 
became very useful for members of  transplant 
community and transplant policy makers is 
the findings came from the study of  Sheehy 
and coworkers. In that study, authors predict-
ed the annual number of  brain-dead potential 

donors in the United States and showed that 
even if  the organs of  all brain-dead potential 
donors could have been procured the supply 
of  kidneys would still be inadequate to meet 
the escalating demand of  patients in need. In 
other words, the number of  kidneys available 
from deceased donor sources will never be 
enough and living kidney donation for trans-
plantation is needed to comply with the de-
mand.[7]

II- SHORT-TERM COMPLICATIONS OF 
LIVING KIDNEY DONATION
In this section, perioperative donor mortal-
ity and morbidity will be reviewed. There are 
also two related issues to be mentioned. The 
first is about the laparoscopic donor nephrec-
tomy technique. This less invasive approach 
has increased the number of  living kidney 
donations. However, since introduction of  
laparoscopic donor nephrectomy, questions 
have been raised on the impact of  this pro-
cedure on the rate of  perioperative compli-
cations and whether it has increased donor 
mortality and morbidity rates compared with 
open donor nephrectomy? Because there is no 
consensus agreement and no clear answer to 
this question, several reports that compare 
these two kidney donation techniques will be 
reviewed. Another issue is the lack of  a grad-
ing system or standardized classification for 
reporting perioperative complications. Cur-
rent reporting system makes comparison 
of  the complication rates among transplant 
centers difficult and most importantly, makes 
obtaining an ethically acceptable informed 
consent from living donors unsatisfactory. 
According to ethical principles, all relevant 
information about kidney donation should be 
clearly disclosed so that any potential donor 
can understand all the information that has 
been disclosed. So a grading system that has 
been proposed by some authors to eliminate 
this problem will be mentioned.[8]

PERIOPERATIVE LIVING KIDNEY DONOR 

Living Kidney Donors Outcome
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MORTALITY
It is obvious that the death of  a living kidney 
donor is a terrible disaster for members of  
every transplant center and most transplant 
teams are not willing to report the death of  
their living donors. This is why obtaining a 
reliable data on donor death is not easy and 
it should be done by a kind of  study that 
surveys a number of  transplant centers but 
keeps the name of  centers confidential. The 
first of  such studies was published by Najari-
an and his group in 1992. To asses the periop-
erative mortality in living kidney donors, the 
authors surveyed all members of  the Ameri-
can Society of  Transplant Surgeons about 
donor death at their institutions. They docu-
mented 17 perioperative donor deaths in the 
United States and Canada and estimated the 
living kidney donor mortality to be 0.03%.
[9] To find out the rate of  donor mortality 
in Iran, we surveyed at least one staff  from 
each transplant center about donor death. By 
the end of  2004 that over 18,000 live donor 
nephrectomies had been performed through-
out the country we documented four periop-
erative donor deaths, making donor mortality 
rate 0.02%.[10] Unfortunately, one of  these 
four donor deaths happened in our transplant 
center. The donor died of  severe internal 
bleeding within 24 hours after nephrectomy. 
In our transplant center, over 2500 live do-
nor kidney transplantation have been per-
formed. Donor mortality rate of  our center 
was calculated to be 0.04%. In one compre-
hensive study, Matas and coworkers surveyed 
234 UNOS listed transplant programs in the 
United States to determine the living kid-
ney donor mortality and morbidity for open 
and laparoscopic donor nephrectomy. The 
171 respondent transplant centers had per-
formed 10,828 live donor nephrectomies. In 
this survey, two donors had died of  surgical 
complications (donor death rate of  0.02%). 
One donor was also in a persistent vegetative 
state. Both donor deaths and development of  
persistent vegetative state in another donor 
all were complications of  laparoscopic donor 
nephrectomy.[11]

PERIOPERATIVE LIVING KIDNEY DONOR 
MORBIDITY
Many transplant centers have published their 
experience on perioperative complications in 
living kidney donors. In 2004, we reported 
perioperative donor morbidity in 1625 open 
donor nephrectomies performed in Hashemi 
Nejad Kidney Hospital, Tehran, Iran. There 
was a total of  162 (10%) perioperative com-
plications that we arbitrarily divided into 24 
(1.5%) major and 138 (8.5%) minor complica-
tions. Reoperation was necessary in 15 donors 
for bleeding in four, retained drain in two and 
infectious complications in five. In 22 donors 
readmission was required; two of  them were 
reoperated—one for a retained surgical for-
ceps and another for hernia. The remaining 
20 were treated medically and recovered. The 
rate of  major and minor complications in our 
center was very similar to the perioperative 
complication rates reported by other conven-
tional transplant centers. 

Open donor nephrectomy is very safe, both 
for the donor and for the kidney, however, it 
is associated with pain and increased risk of  
wound-related complications. These disincen-
tives prompted surgeons to the advent of  lap-
aroscopic donor nephrectomy that was used 
for the first time in 1996.[12] Since then, this 
approach rapidly gained popularity. Current-
ly, the majority of  transplant centers world-
wide are performing living donor nephrecto-
mies laparoscopically. But laparoscopic donor 
nephrectomy also is associated with surgical 
risks of  injury to the renal pedicle resulting 
in internal hemorrhage. So concerns still ex-
ist as to the safety and efficacy of  the lapa-
roscopic approach. Tooher, et al, performed 
a systematic review of  laparoscopic live do-
nor nephrectomy comparing with open do-
nor nephrectomy.[13] In this meta-analysis, 
44 published studies were included. In terms 
of  safety for donors, there did not seem to 
be any significant difference between open 
and laparoscopic approaches. The complica-
tion rates were similar; although the types 
of  complications differed between the two 
donation techniques. Donor postoperative re-
covery appeared too superior for laparoscopic 
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donor nephrectomy, making it more attrac-
tive for living donors. A large single center 
experience with laparoscopic donor nephrec-
tomy also was reported by Jacobs, et al, who 
described their six-year experience with 738 
consecutive laparoscopic donor nephrecto-
mies from the University of  Maryland.[14] 
Major intraoperative complications occurred 
in 6.8% and major postoperative complica-
tions occurred in 17.1% of  cases. Conversion 
to open nephrectomy was in 1.6% of  cases 
and blood transfusion was required in 1.2%. 
They concluded that the risks of  laparoscopic 
donor nephrectomy to the donor must not 
be minimized. However, although the surgi-
cal technique and complication management 
have improved, it still requires an intense 
level of  attention to prevent complications. 
Simforoosh, et al, from Iran conducted a com-
parative trial between 100 open donor ne-
phrectomy and 100 laparoscopic donor ne-
phrectomy.[15] They reported perioperative 
complication rate of  27% in open and 21% in 
laparoscopic donor nephrectomy cases. Au-
thors concluded that compared to open donor 
nephrectomy, laparoscopic approach was as-
sociated with greater donor satisfaction and 
less morbidity. As mentioned earlier, Matas, et 
al, surveyed 234 UNOS-listed transplant pro-
grams to determine living donor morbidity 
and mortality for open nephrectomy, hand-
assisted laparoscopic nephrectomy and non-
hand-assisted laparoscopic nephrectomy. Of  
the 234 centers, 171 (73%) responded that had 
performed 10,828 living donor nephrectomies 
between 1999 and 2001—52.3% open, 20.7% 
hand-assisted and 27% non-hand-assisted 
laparoscopic donor nephrectomies. Morbidity 
after each donation technique was assessed by 
the rate of  readmissions, complications and 
complications requiring reoperation.[11] In 
this survey, they found readmission and reop-
eration rates all higher for laparoscopic donor 
nephrectomy compared with open donor ne-
phrectomy (P=0.001). Although the authors 
concluded that their survey provide current 
data from which comprehensive informed 
consent can be obtained from donors, others 
emphasize that establishing a grading system 
or standardized classification for these poten-
tial complications is necessary for presenting 

more understandable data to potential living 
donors.

Clavien, et al, were first to propose a classifica-
tion to stratify negative outcomes in surgery.
[16] Subsequently, their grading system has 
been modified to be applicable to outcomes in 
liver transplant recipients.[17] Kocak, et al, 
have modified Clavien classification and have 
proposed a grading system for complications 
of  living kidney donation. Complications are 
graded in four groups as in the original clas-
sification. Grade one complications include all 
events which if  left untreated have a sponta-
neous resolution or need a single bedside pro-
cedure. Grade two complications differ from 
grade one in that they are potentially life-
threatening and usually require some form 
of  intervention. Grade three complications 
produce lasting or residual disability and the 
grade four events are resulting in renal fail-
ure or death. The development of  a grading 
system is an essential step in recording peri-
operative complications in a better and un-
derstandable way and in making it available 
to each potential donor as part of  donors’ in-
formed choice process.[8] 

III- LONG-TERM OUTCOME OF LIVING 
KIDNEY DONORS
In contrast to the large number of  papers 
published on perioperative complications, 
the number of  studies reporting on long-
term outcome of  living kidney donors is very 
limited. Considering the life expectancy, the 
long-term outcome of  living kidney donors 
should determine the outcome of  donors at 
least after 20 to 30 years of  kidney donation. 
The main concern is to see whether kidney 
donation has any long-term impact on sur-
vival or on development of  renal and cardio-
vascular disease.[18] 

IMPACT OF KIDNEY DONATION ON 
LONG-TERM DONOR SURVIVAL
Fehrman-Ekholm, et al, from Sweden con-
ducted a study almost 10 years ago and found 
that kidney donors live longer.[19] By using 
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national registry, they traced all 430 living 
donors residing in Sweden. All nephrecto-
mies had been performed in one center from 
1964 until the end of  1994. Donor survival 
was analyzed using the Kaplan-Meier sur-
vival analysis. The expected survival was 
computed using national mortality data. Af-
ter 20 years of  follow-up, 85% of  the donors 
were alive, whereas the expected survival rate 
was 66%. Survival was much better in donor 
group. The better survival rates of  kidney 
donors in this study does not mean that kid-
ney donation per se increases life expectancy, 
but rather it reflects the careful selection of  
healthy individuals suitable for kidney dona-
tion and this data contradict the concept that 
donor longevity may be decreased by kidney 
donation. Twenty years after kidney dona-
tion, one-third of  the donors had hyperten-
sion. Proteinuria was found in 11 donors; 
only four had a protein excretion of  more 
than 1 g/24 hrs. There was a deterioration in 
the renal function with increasing age, similar 
to what is seen among healthy subjects.

Ibrahim, et al, studied donor survival in 3,698 
kidney donors who donated kidneys during 
the period from 1963 through 2007.[20] They 
showed that the survival of  kidney donors 
was similar to that of  controls selected from 
the general population who were matched for 
age, sex, race or ethnicity. This study, howev-
er had a selection bias since all kidney donors 
were carefully screened for disease, whereas 
the control subjects selected from the general 
population were not screened.

IMPACT OF KIDNEY DONATION ON 
DEVELOPMENT OF RENAL DISEASE IN 
LONG-TERM
Reduction in GFR, development of  hyperten-
sion and/or proteinuria are not uncommon in 
living kidney donors. However, the overall 
evidence suggests that the risk of  end-stage 
kidney disease is not increased. Ibrahim, et 
al, studied a subgroup of  255 living kidney 
donors at a mean±SD of  12.2±9.2 yrs after 
kidney donation. They showed that 14.5% 
of  donors had a GFR lower than 60 mL/
min/1.73 m2 body surface area; 32.1% had 

hypertension and 12.7% had albuminuria. 
Older age and higher body mass index, but 
not a longer time since donation, were as-
sociated with both a GFR less than 60 mL/
min /1.73 m2 body surface area and hyperten-
sion. A longer time since donation, however, 
was independently associated with albumin-
uria. Female sex was a risk factor for a low 
GFR—surprisingly, smoking status was not. 
Albuminuria was also less likely to develop 
in woman.[20] End-stage renal disease that 
necessitated dialysis or transplantation devel-
oped in 11 of  3,698 donors 22.5±10.4 years 
after donation. Of  11 donors who developed 
end-stage kidney disease seven were women 
and eight were white. The estimated inci-
dence of  end-stage renal disease in donors 
appeared to be 180 per million persons per 
year which is comparable to the overall ad-
justed incidence rate of  268 per million per-
son per year in the white population of  the 
United States. The authors concluded that ac-
cording to their study, kidney donors have a 
normal life span, and a health status that is 
similar to that of  the general population, and 
that donors do not have an excessive risk of  
developing end-stage kidney disease in long-
term. Authors also showed that the majority 
of  kidney donors had a preserved GFR in 
long-term, and that their rate of  albumin-
uria and hypertension were similar to those 
of  matched controls.[20] But this study has 
certain limitations: First, kidney donors who 
were carefully screened for disease were com-
pared with controls from the general popula-
tion who were not screened. Davis, et al, have 
argued that the good survival and lower rate 
of  end-stage renal disease in this study may 
have been due to the optimal condition of  the 
donors at the time of  donation. According 
to them, the ideal control group would not 
be selected from the general population; they 
should be selected from a group of  people liv-
ing in the same area who have been evaluated 
as candidates for donation but have not do-
nated.[21] Secondly, because the majority of  
kidney donors were white, the finding of  this 
study cannot be taken as the final word for 
all races. Potential donors of  nonwhite eth-
nic groups such as Afro-Americans need to 
be very carefully screened and counseled for 
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kidney donation.

Gibney, et al, found an indirect way of  study-
ing the question of  excess risk in Afro-Ameri-
can kidney donors.[22] They used the United 
Network for Organ Sharing/Organ Procure-
ment Transplantation Network (UNOS/
OPTN) database and searched for patients 
who previously donated a kidney and were 
subsequently placed on the kidney transplant 
waiting list. Then, they compared the race 
of  donors listed for kidney transplant to the 
race of  all living donors during the same time 
period. Although Afro-Americans comprised 
14.3% of  all living kidney donors, they con-
stituted 44% of  donors reaching the waiting 
list (P<0.001). These data provided indirect 
evidence that the risk of  renal failure may be 
higher in Afro-American donors.

IMPACT OF KIDNEY DONATION ON 
DEVELOPMENT OF CARDIOVASCULAR 
DISEASE IN LONG-TERM
Currently, long-term outcome of  living kid-
ney donors is only evaluated by renal mor-
bidity and mortality measured by factors 
such as reduced renal function (low GFR), 
occurrence of  proteinuria, hypertension, and 
development of  end-stage renal disease and 
even death. During the last decade, a num-
ber of  papers have been published indicat-
ing that elevated serum creatinine (low GFR) 
and proteinuria are independent predictors 
of  cardiovascular mortality.[23-25] Because 
mild renal failure, proteinuria and hyperten-
sion which are risk factors for cardiovascular 
disease are not uncommon in living kidney 
donors; there is concern that the incidence 
of  cardiovascular disease may be higher in 
kidney donors. As a result, there is a sugges-
tion that some well-designed studies need to 
be conducted to see if  kidney donation per se 
predisposes some donors to cardiovascular 
disease. To conduct this study a large pool of  
data (registry) from living donors is needed.

IV- THE NEED FOR ESTABLISHING 
LIVING KIDNEY DONOR REGISTRY AND 

LONG-TERM FOLLOW-UP
Many experts believe that living donors 
should be offered life-long medical follow-
up. This regular long-term follow-up will be 
for the benefit of  donors because it identifies 
medical conditions that are risk factors for 
donors’ health such as hypertension, protein-
uria and reduced GFR which are not uncom-
mon in kidney donors. Currently, because of  
severe shortage of  transplantable kidneys, 
some transplant centers are accepting do-
nors who are older, who are obese, who have 
hypertension or who have other comorbidi-
ties. Regular follow-up of  these donors is ex-
tremely important. Another benefit of  long-
term follow-up of  living donors is reporting 
their data to a national or supranational reg-
istry. Only through establishing kidney donor 
registries the long-term risk of  kidney dona-
tion will become more apparent. The value of  
living kidney donor registries will be similar 
to the major kidney recipient registries as 
UNOS/OPTN, CTS, SRTR and ANZDATA.
[26] Currently, there are some national liv-
ing kidney donor registries in Switzerland, 
Sweden and the United Kingdom. Since 1999, 
UNOS has required transplant programs to 
report information about living kidney do-
nors at postoperative discharge, six months, 
and 12 months. In 2007, this reporting re-
quirement has been extended to 24 months. 
As can be seen, US transplant centers are re-
quired to report follow-up of  living donors 
only for two years post-donation. In a recent 
study, Mandelbrot, et al, clearly showed that 
this follow-up and reporting is also associ-
ated with some barriers.[27] In that study, 
the authors surveyed US transplant centers 
to asses practices and barriers in providing 
follow-up care to living donors. They showed 
that the adherence of  donors to recommen-
dation of  programs for donor follow-up de-
creases sharply from 91% in six weeks to 7% 
in five years post-donation. The main bar-
rier to collecting more complete information 
were donor inconvenience (84%), and lack of  
reimbursements to the transplant center for 
providing follow-up care (50%). This services 
were paid mainly by donors—58% by donors 
health insurance and 25% donors paid out 

Living Kidney Donors Outcome



 Int J Org Transplant Med 2010; Vol. 1 (2)    www.ijotm.com 

of  pocket. They concluded that significant 
changes are required to improve long-term 
follow-up of  living donors by US transplant 
centers. 

V- IMPACT OF SEVERE SHORTAGE OF 
TRANSPLANTABLE KIDNEYS ON THE 
OUTCOME OF LIVING KIDNEY DONORS
Severe shortage of  transplantable organs in-
cluding kidneys is the most serious problem in 
transplantation medicine today. Shortage of  
transplantable kidneys is associated with sev-
eral undesirable consequences. As an exam-
ple, many patients are dying each year while 
waiting for a deceased-donor kidney. But two 
of  several consequences of  kidney shortage 
have some negative impact on the outcome 
of  living kidney donors. The first problem 
is that currently some transplant centers are 
accepting kidney donors with comorbidities. 
It is obvious that kidney donation by a donor 
who is old or obese or have mild hypertension 
or mild diabetes may result in serious medical 
conditions in kidney donor in the future. The 
second unacceptable consequence of  severe 
shortage of  transplantable kidneys is the in-
creasing number of  commercial transplants 
and transplant tourism. According to World 
Health Organization (WHO), about 10% of  
all kidney transplants performed around the 
world are commercial transplants.[28] In 
commercial transplantations and transplant 
tourism, the main purpose is to restore a 
healthy life for the recipient. Unfortunately 
donors are not carefully screened for disease 
before kidney donation and have no appropri-
ate follow-up after the surgery. As a result, 
the rates of  post-kidney-donation morbidities 
are higher in this group of  donors. 

To eliminate many problems present in liv-
ing kidney donation including these two un-
acceptable consequences of  severe kidney 
shortage, two international meetings were 
organized by Dr. Francis Delmonico, Direc-
tor of  Medical Affairs of  The Transplanta-
tion Society. The first meeting was held in 
Amsterdam in April 2004, focused on the care 
of  living kidney donors; the second meeting 
was held in Istanbul in May 2008, focused on 

organ trafficking and transplant tourism. 

In Amsterdam Forum, over 100 experts and 
leaders in transplantation, representing over 
40 countries across the world participated. 
One of  the Consensus Statements of  this Fo-
rum was that “Because of  the need for more 
transplantable kidneys, persons with condi-
tions that may increase the health risks for 
the donor are currently being considered and 
used as donors. The international transplant 
community recommends that acceptance of  
such individuals as kidney donors be conduct-
ed in an ethical manner, accounting for the 
autonomy and safety of  the donor and with 
rigorous attention to clinical outcome.”[29] 
In Istanbul Summit on Organ Trafficking and 
Transplant Tourism, also over 150 represen-
tatives of  scientific and medical bodies from 
both developed and developing countries at-
tended. One of  the statements of  the Decla-
ration of  Istanbul is that “Organ trafficking 
and transplant tourism violate the principle 
of  equity, justice and respect for human dig-
nity and should be prohibited.”[30]

REFERENCES
1.	 Horvat LD, Shariff SZ, Garg AX. Global trends in 

the rates of living kidney donation. Kidney Int 
2009;75:1088-98.

2.	 Ghods AJ. Incentives in non-Western countries: 
The Iranian model. In: Gruessner RWG, Bonedetti 
E, eds. Living donor organ transplantation. New 
York: McGraw Hill; 2008. pp. 75-80.

3.	 Schnuelle P, Lorenz D, Trede M, et al. Impact of 
renal cadaveric transplantation on survival in end- 
stage renal failure: Evidence for reduced mortality 
risk compared with hemodialysis during long-term 
follow-up. J Am Soc Nephrol 1998;9:2135-41.

4.	 Evans RW, Manninen DL, Garrison LP Jr., et al. The 
quality of life of patients with end-stage renal dis-
ease. N Engl J Med 1985;312:553-9.

5.	 Gjertson DW, Cecka JM. Living unrelated donor 
kidney transplantation. Kidney Int 2000;58:491-9.

6.	 Meier-Kreische HU, Port FK, Ojo AO, et al. Effect of 
waiting time on renal transplant outcome. Kidney 
Int 2000;58:1311-7.

7.	 Sheehy E, Conrad SL, Brigham LE, et al. Estimating 
the number of potential organ donors in the Unit-
ed States. N Engl J Med 2003;349:667-74.

8.	 Kocak B, Leventhal JR. Donor morbidity and mor-
tality. In: Gruessner RWG, Benedetti E, eds. Living 
donor organ Transplantation. New York: Mc Graw 

A. J. Ghods



www.ijotm.com    Int J Org Transplant Med 2010; Vol. 1 (2) 

Hill; 2008. pp. 200-4. 

9.	 Najarian JS, Chavers BM, McHugh LE, et al. 20 
years or more of follow- up of living kidney donors. 
Lancet 1992;340:807-10.

10.	 Ghods AJ, Savaj S. Iranian model of paid and regu-
lated living- unrelated kidney donation. Clin J Am 
Soc Nephrol 2006;1:1136-45.

11.	 Matas AJ, Bartlett AT, Leichtman AB, et al. �������Morbid-
ity and mortality after living kidney donation in 
1999-2001: A survey of United States transplant 
centers. Am J Transplant 2003;3:830-4.

12.	 Ratner LE, Ciseck LJ, Morre RG, et al. �������Laparo-
scopic live donor nephrectomy. Transplantation 
1995;60:1047-9.

13.	 Tooher RL, Rao MM, Scott DR, et al. A systematic 
review of laparoscopic live donor nephrectomy. 
Transplantation 2004;78:404-14.

14.	 Jacobs SC, Cho E, Foster C, et al. Laparoscopic 
donor nephrectomy: The University of Maryland 
6-year experience. J Urol 2004;171:47-51. 

15.	 Simforoosh N, Basiri A, Tabibi A, et al. Comparison 
of laparoscopic and open donor nephrectomy: A 
randomized controlled trial. BJU Int 2005;95:851-
5.

16.	 Clavien PA, Sanabria JR, Strasberg SM. Proposed 
classification of complications of surgery with 
examples of utility in cholecytectomy. Surgery 
1992;111:518-26.

17.	 Clavien PA, Camargo CA Jr., Croxford R, et al. �����Defi-
nition and classification of negative outcomes in 
solid organ transplantation. Application in liver 
transplantation. Ann Surg 1994;220:109-20.

18.	 Matas AJ, Ibrahim HN. Long-term outcome. In: 
Gruessner RWG, Benedetti E, eds. Living donor or-
gan transplantation. New York: McGraw Hill; 2008. 
pp. 205-12.

19.	 Fehrman- Ekholm I, Elinder CG, Stenbeck M, et 
al. Kidney donors live longer. Transplantation 

1997;64:976-8.

20.	 Ibrahim HN, Foley R, Tan LP, et al. Long-term 
consequences of kidney donation. N Engl J Med 
2009;360:459-69.

21.	 Davis CL, Cooper M. Long-term consequences of 
kidney donation. N Engl J Med 2009;360:2370.

22.	 Gibney EM, King AL, Maluf DG, et al. Living kidney 
donors requiring transplantation: focus on African 
Americans. Transplantation 2007; 84: 647-649. 

23.	 Weiner DE, Tighiouart H, Stark PC, et al. ����Kid-
ney disease as a risk factor for recurrent cardio-
vascular disease and mortality. Am J Kidney Dis 
2004;44:198-206.

24.	 Manjunath G, Tighiouart H, Ibrahim H, et al. Level 
of kidney function as a risk factor for atheroscle-
rotic cardiovascular outcomes in the community. J 
Am Coll Cardiol 2003;41:47-55.

25.	 Culleton BF, Larson MG, Wilson PW, et al. Cardio-
vascular disease and mortality in a community-
based cohort with mild renal insufficiency. Kidney 
Int 1999;56:2214-9.

26.	 Rudge CJ. Long-term follow-up of living donors. 
Transplantation 2009;88:861-2.

27.	 Mandelbrot D, Pavlakis M, Karp S, et al. Practices 
and barriers in long-term living kidney donor fol-
low-up: A survey of U.S. transplant centers. Trans-
plantation 2009;88:855-60.

28.	 Budiany-Saberi DA, Delmonico FL. ��������������� Organ traffick-
ing and transplant tourism: A commentary on the 
global realities. Am J Transplant 2008;8:925-9.

29.	 The Ethics Committee of the Transplantation Soci-
ety. The consensus statement of the Amsterdam 
Forum on the care of the live kidney donor. Trans-
plantation 2004;78:491-2.

30.	 The declaration of Istanbul on organ traffick-
ing and transplant tourism. Exp Clin Transplant 
2008;6:171-9.

Living Kidney Donors Outcome


