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Introduction
The rate of living kidney donation has decreased by 13% over the last 

decade [1,2]. Many potential live donors are often deemed unsuitable. 
Clinical guidelines indicate that individuals with a body-mass index 
(BMI) >35 kg/m2 should be ineligible or strongly discouraged [3]. 
Mandelbrot et al. reported that of the transplant centers surveyed, 52% 
have a BMI cutoff of 35 kg/m2 [4]. Others have suggested that 22% of 
potential live donors were ineligible due to high BMI [5]. Currently, 
more than one-third of adults in the United States are obese [6]. 
Morbid obesity is not only a barrier to live donation, but is also related 
to a number of medical conditions [6,7]. 

Bariatric surgery (BS) is a proven and cost-effective treatment for 
morbid obesity. Reports have indicated that it is an effective method 
for inducing sustained weight loss, resulting in type-2 diabetes mellitus 
remission or avoidance, improving glycemic control, and lowering 
blood pressure [8-10]. It has also been shown to decrease the risk of 
end-stage renal disease (ESRD) by more than half [11].

Morbid obesity can be a barrier toward increasing live donation. 
Yet, an effective treatment for morbid obesity exists in BS. There have 
been reports of obese live kidney donors (OLKDs) undergoing BS prior 
to live donation. However, little research has been performed on this 
practice, and while it is potentially promising, it is unclear whether 
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Abstract
Background: Obesity can be a barrier to live donor selection and there are reports of obese live kidney donors (OLKDs) undergoing bariatric surgery prior to 
donation. While this practice has potential promise, the risks associated with it are unclear. Thus, our aim was to evaluate the advantages and disadvantages of this 
practice. 

Design: Risks and benefits were ascertained from the literature. Analysis of costs and benefits was performed to provide objective data for each scenario. 

Results: Live kidney donation is associated with superior outcomes compared to deceased donation. However, live donors are at risk of complications that could 
be exacerbated by obesity. Higher donor body mass index (BMI) has been associated with inferior recipient outcomes. Bariatric surgery (BS) results in decreased 
mortality and can induce sustained weight loss. Our cost-benefit analysis revealed a benefit-to-cost ratio of 3.64 for BS prior to live donation by OLKDs. We found 
ratios of 3.19 and 0.97 for live donation with an obese donor and a deceased donor, respectively. 

Conclusions: Our results suggest that BS for an OLKD has the potential to increase the number of live donors and improve outcomes. However, more data is 
required; thus we recommend a registry of patients who have undergone both procedures. 

or not the benefits outweigh the risks. National databases such as the 
United Network for Organ Sharing and the National Surgical Quality 
Improvement Program do not capture patients who have undergone 
BS with subsequent live donation. Given that the frequency of this 
scenario will likely rise with the increasing rate of obesity and a greater 
need for live donors, we sought to clarify the risk factors associated 
with it in order to maximize live donor safety and better inform the 
transplant community. Furthermore, we aimed to determine the costs 
and benefits such a strategy would have compared to donation from an 
obese live donor, and a deceased donor. 

Methods
In addition to a review of literature regarding the advantages and 

disadvantages associated with each scenario, a cost-benefit analysis 
was performed to provide objective data on the benefits and costs 
associated with each scenario. Considerations for costs and benefits 
along with their sources are listed in Table 1. The nature of the cost-
benefit analysis is such that every single scenario cannot be accounted 
for. Thus it is meant as an approximate representation that focuses on 
the average patient in each category. When presented with a range of 
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values for costs or benefits we chose conservatively (that is, values that 
would decrease benefits) and also performed sensitivity analyses to 
present ranges of potential benefits and costs. 

Regarding the cost of kidney transplantation, graft failure, and 
care for a functioning graft, we utilized the work of Held et al. from 
their cost-benefit analysis of government compensation of kidney 
donors [12]. The cost of dialysis per year and the disability weights for 
life after kidney transplantation and life on dialysis were also gathered 
from Held et al. We performed sensitivity analyses for the cost of 
dialysis using $90,000/year, $100,000/year and $121,000/year. We also 
performed sensitivity analyses for time on dialysis while awaiting a 
deceased donor kidney. We chose 2 years, 5 years, and 7 years since 5 
years was the average quoted by Held et al. 

The average price of BS and the cost of obesity per year were cited 
from Maciejewski and Arterburn. They reported the estimated cost 
of BS to be between $15,000 and $30,000. Given this wide range, we 
felt it prudent to choose the highest cost cited for use in our analysis, 
thus making our final benefits more conservative measures. Regarding 
the cost of BS itself, it is also important to note that health insurance 
often covers these costs for the patient. Despite this, it still represents 
an economic cost that must be included in the analysis. There are many 
reports referencing the increased healthcare costs associated with 
obesity per year. Maciejewski and Arterburn reported these costs to 

range from $3,000-$10,000 [13-15]. Cawley et al. suggested the average 
additional cost of healthcare for an obese individual compared to one 
of normal BMI is $3,500 and that it rises exponentially for class II 
and III obese individuals [16]. We chose a cost of $7,000/year as an 
intermediate estimate [13]. For our initial analysis we used averages of 
18 and 13 for years of life left after living and deceased donor transplant, 
respectively. We made the assumption that donation from an obese live 
donor would result in worse graft survival compared to a non-obese 
live donor and better graft survival compared to a deceased donor. 
Thus, for our initial analysis we used 15 years as the number of years 
of life left after transplantation with a graft from an OLKD. Since this 
assumption is loosely based on published reports we also performed 
sensitivity analyses in which all recipients had the same number of 
years of life left after transplantation (10 years, 13 years, 15 years, 18 
years, and 20 years). 

In order to calculate the value of a year of life we utilized the work of 
David Cutler which suggests that the value of a year of life in a particular 
country can be calculated as (2.5 x GDP/capita) [14]. For the United States 
this calculation yields a value per person per year of life of $132,000. 
We performed sensitivity analyses for this value as well ($100,000 and 
$200,000). The value of each year was weighted by the disability weights 
for each scenario. All benefits were discounted yearly at 3%. 

Regarding the benefits of BS, we employed the findings of Peeters 
et al who suggested that an obese individual who undergoes BS gains 7 
years of life expectancy compared to an obese individual who attempts 
traditional weight loss measures [16]. Given that outcomes after BS can 
be variable, we performed sensitivity analyses on the number of years 
of life gained from BS (1 year, 3 years, 5 years, 7 years, and 10 years). 

The considerations and results of our initial analysis can be found in 
Table 2. For the BS scenario it was considered that the recipient would 
spend one year on dialysis. During that same year, the potential OLKD 
would undergo BS for weight loss. In year 2, kidney transplantation 
would occur. We also analyzed a scenario in which live donation would 
occur after 6 months, however, there was not a substantial difference in 
the results. In each subsequent year, the recipient would incur the costs 
associated with care of a functioning graft and receive the benefits, of 
a year of life after kidney transplantation. The last year of graft survival 
would incur the cost of graft failure and dialysis. Benefits for that year 
would be weighted at the dialysis weight. The potential OLKD would 
incur the cost of obesity and BS for the first year. In subsequent years, 
it was originally considered that the donor who underwent BS would 
incur no costs relative to the obese donor. However, we also analyzed 
scenarios in which the donor would incur costs of $3,000/year, $4,355/

Assumption Reference
Cost kidney transplant $145,000 12
Cost graft failure $88,000 12
Cost of care for functioning 
graft/year $32,000 12

Cost of dialysis/year $121,000 12
Cost of bariatric surgery (BS) $30,000 13
Cost of obesity/yr compared 
to non-obese $7,000 13

Normal life expectancy 78 46
Years of life left after non-
obese live donor transplant 18 Extrapolated from 2

Years of life left after 
deceased transplant 13 Extrapolated from 2

Years of life left after obese 
live donor transplant 15 Extrapolated from 30

Years of life left for obese 
individual 26 Years left = life expectancy - years 

lost - age at donation
Years of life lost for obese 
individual 7 16

Years of life gained after BS 7 16
Years of life left for BS 
recipient 33 Years left = life expectancy - years 

lost - age at donation
Value of a year of life for 
healthy individual $132,000 (2.5*GDP) 15

Disability weight for obese 0.83 47
Disability weight for normal 0.9 47
Disability weight after Ktx 0.75 12
Diability weight on dialysis 0.52 12
Value of a year: Obese (Year 
value*disabiltiy weight) $109,560 15,47

Value of a year: Normal (Year 
value*disabiltiy weight) $118,800 15,47

Value of a year: After Ktx 
(Year value*disability weight) $99,000 15,47

Value of a year: On dialysis 
(Year value*disabiltiy weight) $68,640 15,47

Assumed age of donor 45 years

Table 1. Assumptions of the initial cost-benefit analysis.

 Donation after 
BS Obese donor Deceased donor

Year of transplantation Year 2 Year 1 Year 5
Cost of transplantation ($) 177000 177000 177000
Years with functioning 
graft 18 15 13

Year of graft failure Year 20 Year 16 Year 18
Cost of graft failure ($) 209000 209000 209000
Cost of BS ($) 30000 0 0
Cost of obesity/year ($) 0 7000 0
Total costs ($) 1088000 1016000 1254000
Discount rate for benefits/
year ($) 3% 3% 3%

Total benefits ($) 3957760 3245793 1221479
Benefit to Cost Ratios 3.64 3.19 0.97

Table 2. Results of the initial cost-benefit analysis.
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year, and $4,700/year. These estimates were derived from studies that 
reported post-BS costs from $970/year to $4,355/year [17,18]. The 
benefits for the donor who underwent BS were weighted at the normal 
disability weight of 0.9 since the individual would be no longer obese. 
The donor who underwent BS was considered to have a life expectancy 
longer than that of an obese donor. Analyses were performed for 1-, 3-, 
5-, 7-, and 10-years of life gained from BS. 

For the obese donor scenario, the recipient was considered to have 
received a kidney transplant in the first year, thus incurring the cost 
of transplantation and care for a functioning graft. Each subsequent 
year the recipient would incur the costs associated with care of a 
functioning graft and receive the benefits of a year of life after kidney 
transplantation. The last year would incur the cost of graft failure and 
dialysis. Benefits for that year would be weighted at the dialysis weight. 
The OLKD would incur the costs associated with obesity relative to 
a non-obese individual each year. This was estimated to be $7,000. 
The benefits per year of the obese donor were weighted at the obese 
disability weight of 0.83. The obese donor would be expected to have a 
life expectancy that was shorter than the BS donor. 

Finally, for the deceased donor scenario, the recipient was assumed 
to be on the waitlist and dialysis for 2-, 5-, or 7-years. During each 
year the recipient would incur the cost of dialysis and accrue benefits 
weighted for a year on dialysis. On the year of transplantation, the 
recipient would incur the cost of kidney transplantation along with 
that for care of a functioning graft. Each subsequent year, the recipient 
would incur the fee of care for a functioning graft, and accrue benefits 
for a year of life after kidney transplantation. The final year would incur 
the cost of graft failure and dialysis. Benefits for the same year would 
be weighted at the dialysis weight. The deceased donor was assumed to 
accrue neither benefits nor costs. 

Benefit-to-cost ratios were calculated for each scenario. Benefit-to-
cost ratios are listed in Table 2. Results of the entire cost benefit analysis 
are included in Table 3. 

Results
Transplantation after donor bariatric surgery

It has been well-documented that recipients of living donor 
transplants experience superior graft survival rates, lower rates of 
delayed graft function (DGF), and improved quality of life [2,19]. 
Regarding the donor, Sjostrom et al. found that BS was associated with 
an overall reduction of mortality compared to conventional weight-
loss methods [20]. BS results in sustained weight loss and improves 
hyperinsulinemia, hyperglycemia, dyslipidemia, and hypertension 
even after 6 months [8-10,21]. Douglas et al. suggested that BS is 
associated with protective hazard ratios for type-2 diabetes mellitus, 
hypertension, angina, and myocardial infarction [22]. Furthermore, 
a 40,000 patient observational study suggested that BS was associated 
with a 46% reduction in heart failure compared to lifestyle interventions 
[23]. BS is also associated with improvement in estimated glomerular 
filtration rate (eGFR) and decreased risk of ESRD [11]. Chang et al. also 
indicated that weight loss in individuals who have undergone bariatric 

surgery is up to 30-times greater than those who have not had BS [11]. 
When combined with intensive medical therapy, BS has been shown to 
be more effective in achieving glycemic control compared to medical 
therapy alone [24]

There are patients who do not garner these benefits from BS. For 
example, one report found that 15% of individuals who undergo BS fail 
to lose weight. Failure to lose weight was associated with older patient 
age and increased starting BMI [25]. On top of that, there would be 
some number of individuals who are unable to donate following BS due 
to sustained renal insufficiency.

There are risks associated with BS and live donation. The mortality 
rate following laparoscopic sleeve gastrectomy was 0.11% after 30-
days and 0.21% after 1-year [26]. This rate indicates that laparoscopic 
sleeve gastrectomy is safer than gastric bypass (30-day mortality: 
0.14%; 1-year mortality: 0.34%) [26]. OPTN data indicates that there 
were only five donation-related deaths within a year of donation in live 
donors in 2012 [2]. A recent meta-analysis reported that the mortality 
rate after live donor nephrectomy was 0.01% [27]. However, it remains 
unclear what percentage of previously obese individuals who undergo 
BS followed by live-donor nephrectomy will subsequently develop 
renal failure. 

Regarding costs, the price of BS can range from $15,000 for 
laparoscopic adjustable gastric banding (LAGB) to $30,000 for Roux-
en-Y gastric bypass (RYGB) [13]. In a review of hospital charges for 
bariatric procedures, Livingston reported a median fee of $22,000 
[28,29]. Laparoscopic gastric sleeve is now the most commonly 
utilized bariatric procedure [30]. Hyperoxaluria is less of a problem 
in this procedure. However, a potential down side of other bariatric 
procedures is the risk of the development of kidney stones. 

Transplantation with an obese, live donor kidney

Many guidelines discourage donation by living donors with a BMI 
>35 kg/m2 [30-33]. This is because of risks to both the recipient and the 
donor. Elevated donor BMI is associated with an increased risk of all-
cause graft loss [34]. Additionally, recipients of transplants from obese 
donors are more likely to experience DGF [35]. 

Locke et al. recently demonstrated the risk of chronic kidney 
disease is higher among potential live donors who are obese [36]. 
Additionally, recipients of allografts from donors who subsequently 
developed ESRD are at increased risk of graft loss and mortality [37]. 
Obese individuals also have reduced life expectancy relative to non-
obese individuals [16]. Obesity is also associated with hypertension, 
diabetes, cardiovascular disease, cancer, and chronic kidney disease 
[6,7]. Furthermore, compared to patients with a normal BMI, it has 
been demonstrated that obese individuals have over a 500% increased 
risk of ESRD [38]. Moreover, living donors are at an increased risk 
of developing hypertension and experiencing reduced post-donation 
renal function both of which could be exacerbated by obesity [39-41]. 

For obese donors, surgery is more difficult to perform and obese 
patients are expected to have more complications. Laparoscopic 
surgery is preferred since it is associated with fewer complications 
and quickened post-surgical ambulation. However, laparoscopic 
nephrectomy in obese (BMI > 35kg/m2) donors takes an average of 40 
minutes longer compared to normal weight donors, and is more likely 
to be converted to an open nephrectomy procedure [42,43]. Obese 
donors also experience higher intraoperative blood loss [44]. OLKDs are 
also at significantly greater risk of experiencing Clavien grade II, III, IV, or 
higher complications compared to donors of normal BMI [45,46]

 Value of a year of life (before weighting)
Scenario $100,000 $132,000 $200,000

Bariatric surgery 2.73 3.64 5.45
Obese, live donor 2.42 3.19 4.84
Deceased donor 0.73 0.97 1.46

Table 3. Benefit-to-Cost Ratios After Sensitivity Analysis for the Value of a Year of Life.
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Transplantation with a deceased donor kidney

In 2014, over 8,000 people died or became too ill to receive a 
transplant while on the waitlist [1]. Waitlisted patients on dialysis have 
a mortality rate that is twice as high as those who are transplanted 
[42]. Expected 5-year survival for a 55-year old person on dialysis is 
approximately 10 years less than that of an individual of the same age 
who receives a transplant [47]. Dialysis is associated with a number 
of complications including anemia, depression, access site infections, 
etc. Quality of life is also reduced while on dialysis [12]. Dialysis is also 
associated with a considerable cost. In 2013, Medicare costs for ESRD 
amounted to $30.1 billion [48]. Estimated per person cost of dialysis 
per year is $83,000-$121,000 [12,48]. 

For those who receive a kidney, death-censored graft failure 
within 90 days of transplantation and DGF were higher in individuals 
who received deceased donor transplants compared to living donor 
transplant recipients [2]. Incidence of acute rejection was higher 
in recipients of deceased donor transplants relative to living donor 
recipients [2]. Deceased donor allografts also have a long-term survival 
rate that is 5-12 years shorter than a living donor allograft [2]

Cost-benefit analysis

Assumptions for costs and benefits are outlined in the Methods 
section and listed in Table 1. Results of the initial cost-benefit analysis 
are listed in Table 2. Benefit-to-cost ratios are listed in Table 2. 
Sensitivity analysis for the value of a year of life demonstrated a range 
of benefit-to-cost ratios for each scenario (Table 3). The values for a 
year of life analyzed were: $100,000, $132,000, and $200,000. Sensitivity 
analysis for time on dialysis (two, five, and seven years) for recipients 
of deceased donor kidneys yielded a range of benefit-to-cost ratios for 
the deceased donor scenario. Two years on dialysis yielded a ratio of 
1.26. Five years on dialysis indicated a ratio of 0.97, and seven years 
yielded a ratio of 0.84. Sensitivity analysis for years of life gained by 
bariatric surgery (one, three, five, seven, and ten years) yielded different 
benefit-to-cost ratios for the BS scenario ranging from 3.37 for one year 
gained to 3.75 for ten years gained. Different costs of dialysis per year 
($90,000, $100,000, and $121,000) also resulted in a range of benefit-
to-cost ratios (Table 4). Benefit-to-cost ratios varied dramatically based 
on time of graft survival (10-, 13-, 15-, 18-, and 20-years) (Table 5). The 
initial analysis included zero post-operative costs for the donor who 
underwent BS. However, we also analyzed costs of $3,000/year and 
$4,355/year based on reports in the literature. The ratio was 3.34 when 
donor costs were $3,000/year post-BS. When costs were $4,355/year 
the benefit-cost ratio was 3.22. The highest approximate cost at which 
the BS scenario had a higher benefit-to-cost ratio than the OLKD 
scenario was $4,700/year post-operatively (ratio = 3.20). 

Discussion
There are numerous barriers to live donation. Morbid obesity is 

projected to have a significant impact on the number of suitable live 
donors available in the future [4-6]. Case reports of BS for a potential 
OLKD prior to donation have only been published two times to our 
knowledge but has likely been performed many more times [49,50]. 
Nguyen et al. recently presented their experience with live kidney donors 
who have undergone BS prior to donation at the American Society of 
Transplant Surgeons Winter Symposium [51]. In the past 5 years, 11 
of their live donors had a history of BS. They reported no significant 
complications or impact on outcomes of the subsequent laparoscopic 
donor nephrectomy in patients who have had BS [51]. These reports 
indicate that BS for potential OLKDs could be an effective means 
of improving outcomes for both the recipient and donor following 
transplantation. However, these claims are controversial since little 
research has been done on the practice and bariatric surgical and live 
donation registries do not capture this information. In the interest of 
maximizing live donor safety, we sought to clarify the risks and benefits 
associated with this practice. 

The results of our preliminary report indicate that there are 
potential benefits for the donor, recipient, and society if potential 
OLKDs underwent BS prior to donation. The cost-benefit analysis 
we performed hinges on the assumption that a potential OLKD who 
undergoes BS is then equivalent, economically, to a non-obese live 
donor. BS is not a panacea for all the medical comorbidities that make 
an OLKD a riskier donor than a non-obese live donor. However, for 
the sake of the cost-benefit analysis, this assumption had to be made. 
In reality, there would likely be a spectrum of results. Those potential 
donors who show the most improvement in comorbidities as a result 
of BS would reap the most economic and clinical benefit, while those 
potential donors who show little to no improvement would likely be 
unable to donate. 

Recipients of live donor kidneys have superior patient and graft 
survival compared to recipients of deceased donor kidneys [2]. 
Although the recipient would need to remain on dialysis while the 
donor recovered from surgery and lost weight, the wait would be shorter 
in duration than that for a recipient of a deceased donor transplant. 
It is also possible that primary care physicians and nephrologists 
would alert the potential recipient to the fact that they will require 
transplantation or dialysis months to years before it is actually initiated. 
Thus, a potential donor could be instructed to undergo BS for weight 
loss in anticipation of future renal failure thereby obviating the one 
year wait on dialysis. 

Additionally, BS provides the donor and society significant clinical 
and economic benefits. Sustained weight loss, reduced mortality, 
and improved hyperglycemia and hypertension are all advantages 
of BS [8-10, 20-22]. As with any procedure there are risks associated 
with BS. One important consideration is the increased frequency of 
hyperoxaluria that can occur following BS especially given that BS is 
being followed by nephrectomy in this scenario. Laparoscopic gastric 
sleeve procedures, however, are not associated with hyperoxaluria 
[52,53]. Given that this procedure is the most common type of BS in the 
United States, hyperoxaluria would not likely prove to be a substantial 
barrier to BS prior to live donation. 

Following BS, society would no longer carry the extra costs incurred 
by a morbidly obese individual [13]. Furthermore, because the potential 
recipient would be on dialysis for less time, Medicare costs would be 
lower. For example, for every 50 recipients taken off the waitlist due to 

Cost of dialysis/year
Scenario $90,000 $100,000 $121,000

Bariatric surgery 3.9 3.78 3.64
Obese, live donor 2.29 3.26 3.19
Deceased donor 1.1 1.05 0.97

Table 4. Benefit-to-Cost Ratios After Sensitivity Analysis for the Cost of Dialysis.

Graft survival
Scenario 10 years 13 years 15 years 18 years 20 years

Bariatric surgery 5.33 4.91 4.68 3.64 3.48
Obese, live donor 3.43 3.3 3.19 3.01 2.9
Deceased donor 1.08 0.97 0.96 0.96 0.95

Table 5. Benefit-to-Cost Ratios After Sensitivity Analysis for Years of Graft Survival.
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formerly obese live-donor kidneys now being available Medicare could 
save between $6.05 million and $24.2 million depending on how many 
years of dialysis were obviated for each individual. Most importantly, 
use of a live donor decreases the number of candidates on the waitlist 
for deceased donors and increases the likelihood that those individuals 
will receive a transplant. 

The cost-benefit analysis highlights the economic benefits of 
potential OLKDs undergoing BS prior to donation. A benefit–to-cost 
ratio of 3.64 from our calculations indicates moderate effectiveness, 
especially given that many of the cost assumptions we utilized 
were relatively high. The difference in benefit-to-cost ratio was not 
substantially greater for the BS scenario compared to donation with an 
obese live donor (3.64 vs. 3.19, respectively). However, the benefit-to-
cost ratio for the BS before living donation varies based on the number 
of years of life that are gained from BS. Even with only one year of life 
gained from BS, this scenario is still more beneficial compared to the 
use of an OLKD (3.37 vs. 3.19), and with 10 years of life gained from 
BS it is even more effective (3.75 vs. 3.19). Furthermore, we found that 
BS prior to living donation is still superior than the use of an OLKD 
even after assuming equal graft survival. Our results indicate that with 
10-, 13-, 15-, 18-, and 20-years of graft survival, the BS scenario is 
associated with a higher benefit-to-cost ratio than the use of an OLKD 
with equal graft survival. The assumption of equal graft survival was 
made as a conservative estimate. As outlined, a recipient of an allograft 
from a living donor will likely have superior graft survival compared to 
a recipient of an allograft from an OLKD or a deceased donor. Thus, 
the assumption of equal graft survival highlights the superior outcomes 
for the BS scenario and suggests the outcomes could be better still, if 
less conservative assumptions are made regarding graft survival. It is 
also possible that the disability weight for an obese individual would 
be lower which would result in a greater difference between the 
two. Additionally, according to our analysis the BS scenario is only 
associated with a higher benefit-to-cost ratio than the OLKD scenario 
up to a certain point. As the healthcare costs for a donor undergoing 
BS rise above $4,700, the ratio becomes inferior to that of the OLKD. It 
should be noted, however, that this is partially due to the fact that, in our 
model, the donor who undergoes BS has a longer life expectancy and 
thus accumulates more costs. Additionally, it was assumed that these 
costs would be constant year by year when in reality they likely vary. 
Some reports show that costs remain high in the first year after BS and 
then decrease significantly by the third year [18]. while others suggest 
the cost is relatively constant each year [17]. We could have discounted 
the cost each year to mimic the reported decreases, however, there was 
no consistent evidence on the appropriate rate, nor do many studies 
have follow-up periods as long as our model. Thus, in order to again 
maintain conservative estimates, we chose to keep the cost constant. 

Despite these benefits, there are risks that are unaccounted for 
by the nature of this analysis. Given that the cost-benefit analysis 
represents a view of an average kidney transplant recipient and an 
average obese donor who undergoes BS there is potential for a wide 
spectrum of results. For example, 15% of individuals who undergo BS 
will not have sufficient weight loss, 9% will have unresolved diabetes, 
and 15% will have hypertension and dyslipidemia remission post-
BS therefore increasing the risk associated with them undergoing 
live-donor nephrectomy [23,54]. In addition, it is possible that some 
potential OLKDs will undergo BS and subsequently choose to forego 
live donation. 

Increasing the utilization of OLKDs has become more common as 
physicians strategize innovative ways to expand the donor pool in the 

United States. Our report suggests that an OLKD would probably be a 
better option than a deceased donor as far as patient and graft survival 
are concerned [2]. However, donation from an OLKD is associated 
with substantial peri- and post-operative risks for both the recipient 
and donor [43-45]. Furthermore, an obese individual is at a much 
higher risk of developing ESRD, and, therefore, potentially requiring 
kidney transplantation in the future. 

Donation from an OLKD could benefit the recipient and society. 
The recipient does not need to spend as much time on dialysis and 
the waitlist, thereby limiting the potential for morbidity and mortality 
and saving money. However, given that an OLKD would still likely 
be obese following donation and also be at an increased risk of ESRD 
there are significant, possible, future costs. The risks associated with 
donation from an OLKD are likely greater than those incurred due to 
BS. However, without improved tracking of each of these scenarios, it is 
impossible to know for sure whether BS prior to donation is associated 
with superior outcomes. 

Deceased donor transplantation is associated with superior 
outcomes compared to dialysis [12,46,47]. However, patient and graft 
outcomes are inferior when compared to live donation.16 Additionally, 
time spent on the waitlist is associated with an increased mortality rate, 
inferior quality of life, and substantial costs [2,12,47]. Our analysis 
suggests that a live donor, even one that is obese, is preferable to a 
deceased donor.

The cost-benefit analysis indicated that transplantation from a live 
donor who has undergone BS is associated with a benefit-to-cost ratio 
about three times greater than transplantation with a deceased donor 
(benefit-to-cost ratios of 3.64 vs. 0.97, respectively). Thus, our results 
suggest that an OLKD who has undergone BS, and an OLKD are both 
preferable, financially, to deceased donor transplantation. 

Our analysis has a number of strengths. First, it represents an 
overview of the relevant kidney transplantation and BS research. 
Additionally, it provides an objective cost-benefit analysis to quantify 
our findings. Finally, it explores an issue that has the potential to 
increase the number of live kidney donors and decrease waitlist times. 
One weakness is the limited number of cases reporting outcomes for 
OLKDs who have undergone BS. Without these reports, it is difficult to 
draw strong conclusions about our results. Additionally, without these 
reports it is impossible to know definitively whether or not offering 
BS to potential OLKD prior to donation would compromise donor 
welfare. Furthermore, there are inherent limitations to a cost-benefit 
analysis. A number of assumptions must be made in order to attempt 
to provide objective data on the potential of having OLKDs undergo 
BS prior to donation. These assumptions are based on published 
literature and are strengthened by the number of sensitivity analyses 
performed. Despite the fact that such assumptions are an unavoidable 
weakness, we believe this report provides a promising, preliminary 
framework for a provocative idea. In that light, it should be made clear 
that the data we have presented here offer encouraging insight, but no 
definitive conclusions can be made at this time given the lack of long 
term outcomes. 

Conclusion
BS for potential OLKDs is a controversial strategy for increasing 

the number of live kidney donors. We believe that it is being done with 
increasing frequency. There are no databases to capture patients who 
have undergone both procedures. Therefore, at this time, we can only 
calculate what we believe are potential risks and benefits. The main 
objective of this report was to evaluate those risks and benefits in order 
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to maximize patient safety. Our results seem to indicate that the benefits 
of such a strategy outweigh the risks. Furthermore, we demonstrated 
that it could be a cost-efficient approach compared to donation from 
an OLKD or a deceased donor. In light of these results, we recommend 
further investigations to evaluate outcomes in OLKD who undergo 
BS prior to donation compared to a control population. Additionally, 
a registry of such patients and their outcomes would help us further 
evaluate the clinical and economic feasibility of such a practice.
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