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Background To review the practice patterns for the acceptance of medically complex
living kidney donors (MCLKD) among the transplant providers of the international
transplant community.
Methods We distributed a survey globally, through major international transplantation societies, among nephrologists and transplant surgeons (TS). The survey contained questions regarding potential donors with microscopic hematuria, sickle cell
trait, renal cysts, kidney stones, smoking, or illegal drug use.
Results There were 239 respondents from 29 countries, including nephrologists
(42%) and TS (58%). Although most respondents would investigate microscopic
hematuria, one-third of them indicated they would decline these potential donors
without investigation. Interestingly, most respondents accepted heavy smokers,
intermittent illegal drug users (with advice to quit), and those with incidentally
identiﬁed kidney stones, remote history of renal colic or simple renal cysts. We found
multiple areas of consensus in practice with some interesting differences between
nephrologists and TS.
Conclusions This survey highlights the practice patterns of the acceptance of
MCLKDs among the international community. In the absence of clear guidelines,
this survey provides additional information to counsel kidney donors with microscopic
hematuria, sickle cell trait, renal cysts, kidney stones, heavy smoking, or illegal drug
use.
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Introduction
Potential living kidney donors (KDs) are frequently found to
have borderline medical or surgical abnormalities that complicate decision-making in kidney donation. These potential
donors are often referred to as medically complex living
kidney donors (MCLKDs). Examples include potential donors
with isolated microscopic hematuria (IMH), sickle cell trait
(SCT), simple renal cysts, kidney stones, heavy smoking, or
intermittent illegal drug use (IIDU) habit.1 The exact prevalence of MCLKDs in the entire donor pool is unknown;
however, they may constitute at least 25% of the total living
donor pool.2
Kidney donation carries potential, although small, longterm risks, especially end-stage kidney disease (ESKD), for
donors.3–6 These risks are potentially higher in MCLKDs.
Guidelines of kidney donation do not address some of the
controversial issues related to MCLKDs.7–9 Similarly, online
calculators are not designed to estimate the future risk of
ESKD after kidney donation of MCLKDs.10,11 For these reasons, centers and experts may differ in their perspectives on
the suitability and acceptance of MCLKDs.12,13
This study aimed to assess the variability of practice
patterns in the acceptance of MCLKDs.
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the participants were requested to choose the most suitable
option from the given scenarios. There was no identity
attached to the questioner or to the responses.
The inclusion criteria were as follows: practicing nephrologists and TS. In training or nonpracticing nephrologists
or TS were excluded.

Statistical Analyses
The frequency of the responses was reported as the number
and percentage of nephrologists, TS, and total number of
participants. SPSS (IBM Corp. Released 2016. IBM SPSS
Statistics for Windows, Version 24.0. Armonk, NY) was
used for data analysis. Comparisons were performed using
the χ2 test or Fisher’s exact test, as appropriate. Linear
regression was used to examine the association between
specialty, experience duration, donor and recipient assessment frequency as independent variables and the number of
questions answered “allow for transplant” or “decline for
transplant” as dependent variables. Spearman correlation
was used to test the association between the selected
countries and the rate of acceptance of patients with SCT.
Two-sided p-values of less than 0.05 were considered statistically signiﬁcant.

Results
Materials and Methods

Participant Demographics

The survey was formulated based on a thorough literature
review,1,2,12–14 group discussions, and controversies
highlighted in conferences.
Our survey consisted of 30 questions. The ﬁrst 5 questions
gathered demographic data of the participants. The next 17
questions are discussed in our concurrent submission. Here,
we discuss the 8 remaining core questions, which are
grouped into the following four domains: (1) isolated microscopic hematuria (1 question), (2) SCT (1 question), (3) active
heavy smoking or IIDU (2 questions), and (4) potential
donors with urological issues including kidney stones (2
questions), simple renal cysts (1 question), and/or abnormal
nuclear renal scan ﬁndings (1 question).
After obtaining institutional review board (IRB) approval
(RC19/149/R), the cross-sectional survey was deployed using
SurveyMonkey. Six international transplant societies were
approached to distribute the survey to their member nephrologists and transplant surgeons (TS). However, only the
American Society of Transplantation (AST), the American
Society of Transplant Surgeons (ASTS), and the European
Renal Association-European Dialysis and Transplant Association (ERA-EDTA) responded. The other three transplant
societies did not participate.
The survey was distributed between June 2019 and
February 2020 by the societies according to their policies
(AST: through the society email and directly to the members
of living donor and kidney and pancreas communities with 5
subsequent reminders; ERA-EDTA: by publishing the survey
on its website; and ASTS: through the “survey rental” of the
society by emailing the members with 5 subsequent
reminders). Appropriate web consent was obtained, and
Avicenna Journal of Medicine

Vol. 11

No. 4/2021

A total of 239 nephrologists and TS from 29 countries
responded to the survey. Nephrologists comprised 42%
(n ¼ 100) of the respondents, while 58% (n ¼ 139) were TS.
The majority of the respondents were from the United States
(64%, n ¼ 154). Most of the respondents (77%) had signiﬁcant
experience (> 6 years in practice) and were closely involved
in donor evaluation (►Table 1).
Among the respondents of this survey, TS were more
involved in donors’ evaluations, and their country of practice
was more likely in the United States (►Table 1). However,
after adjustment for the number of years in practice
or degree of involvement in pretransplant evaluation of
donors and recipients, multivariate regression analysis did
not show any signiﬁcant attributable differences in the
survey responses. The overall views of nephrologists and
TS on the suitability and acceptance of MCLKDs were the core
subject of this study, and they have been presented in detail
below (►Tables 1-6).
The response rates were as follows: 5.5% of the AST
community, 10.4% of ASTS and unknown percentage of
ERA-EDTA (46 responses were received after the web
posting by ERA-EDTA, as mentioned above). The completion
rate was 99% (i.e., 99% of those who started the survey
completed it).

Medically Complex Medical Conditions in Living
Kidney Donors
Isolated Microscopic Hematuria
Interestingly, only 12.2% of the respondents permitted donation without further investigation in potential donors with

© 2021. Syrian American Medical Society. All rights reserved.
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Table 1 Participant demographics
Characteristic

Practice

Do you assess
donors for
pretransplant
workup?

Do you assess
recipients for
pretransplant
workup?

Country

n (241)

Answers

p-Value

Nephrologists

Transplant surgeons

Total

100
(41.5%)

139
(57.7%)

239
(100%)

< 1 year

3
3%

2
1.4%

1–5 years

29
29%

19
13.7%

48
20.1%

6–10 years

14
14%

24
17.3%

38
15.9%

more than 10 years.

54
54%

94
67.6%

148
61.9%

On a weekly basis.

50
50%

77
55.4%

On a monthly basis.

15
15%

36
25.9%

51
21.3%

Not on a regular basis.

21
21%

21
15.1%

42
17.6%

I do not do donor assessment.

14
14%

5
3.6%

19
7.9%

On a weekly basis.

55
55%

113
81.9%

On a monthly basis.

16
16%

15
10.9%

31
13%

Not on a regular basis.

11
11%

8
5.8%

19
8%

I do not do a pre-transplant assessment, but I
see postrenal transplant patients.

6
6%

1
0.7%

7
2.9%

I do not do a pretransplant assessment and I
do not follow renal transplant patients.

12
12%

1
0.7%

13
5.5%

United States

42
42.4%

112
81.8%

Saudi Arabia

9
9.1%

4
2.9%

13
5.5%

Pakistan

10
10.1%

2
1.5%

12
5.1%

Sudan

8
8.1%

1
0.7%

9
3.8%

Canada

4
4%

4
2.9%

8
3.4%

Other

26
26.3%

14
10.2%

40
15.9%

mild IMH (presence of 4 red blood cells on repeated urine
analysis and trace hematuria using the dipstick method). The
majority of the respondents (57%) suggested kidney biopsy
prior to proceeding to the next step. Many respondents
(30.7%) chose to consider alternative donors to avoid the
hassle of kidney biopsy, which may be inconclusive and not
affect the end result.
There was no difference between the responses of TS and
nephrologists in requesting kidney biopsy (64.0% vs. 52.2%,
respectively) or in rejecting such potential donors (29.0% vs.
Avicenna Journal of Medicine

0.022

0.006

< 0.001

<0.001

5
2.1%

127
53.1%

168
70.6%

154
65.3%

31.9%, respectively; p ¼ 0.06). ►Table 2 presents the suitability and acceptance of MCLKDs with IMH.

Sickle Cell Trait
The presence of SCT was considered a contraindication for
donor nephrectomy by nearly half of the respondents (48%).
However, 52% of the respondents accepted such donors in
the following cases: (a) after counselling about the risks
involved (28%) or (b) if no alternative donor was available
(24%). There was no statistically signiﬁcant difference
Vol. 11
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Table 2 The acceptance of the MCLKDs with microscopic hematuria
Question

Answer choices

Nephro

TS

p-Value

Total

Q1. The donor is a 35-yearold nonsmoking man
with IMH (4 RBC on
repeated UA and trace
hematuria on
dipstick) and negative
imaging.

I will allow this donor to donate without
further testing.

7
7%

22
15.9%

0.068

29
12.2%

I will ask for a renal biopsy.

64
64%

72
52.2%

136
57.1%

I will ask for an alternative donor to avoid
the hassle of kidney biopsy which may not
change the management.

29
29%

44
31.9%

73
30.7%

Abbreviations: IMH, isolated microscopic hematuria; Nephro, nephrologists; TS, transplant surgeon; UA, urine analysis.

Table 3A The acceptance of the MCLKD with SCT
Question

Answer Choices

Nephro

TS

p-Value

Total

Q2. A donor with SCT

I will clear him for donation after counselling.

25
25%

41
29.9%

0.183

66
27.8%

I will advise him against donation. However, I
will allow the donation if no alternative donor
is available.

30
30%

27
19.7%

57
24.1%

I will not clear him.

45
45%

69
50.4%

114
48.1%

Abbreviations: MCLKD, medically complex living kidney donor; Nephro, nephrologists; SCT, sickle cell trait; TS, transplant surgeon.

Table 3B The rate of decline of SCT donors and the prevalence of SCT in their countries
Country

Rate of decline of SCT

Prevalence of SCT

United States

53.30%

1.5%

Canada

62.50%

Unknown

Kingdom of Saudi Arabia

23.10%

2–27%

Sudan

33.30%

11–30%

Pakistan

25.00%

4%



p-Value
p ¼ 0.005

Abbreviation: SCT, sickle cell trait.
A signiﬁcant negative correlation (a Spearman Rho of r ¼ – 0.202 and p ¼ 0.005 values).

References14–17

between the responses of nephrologists and TS regarding
donors with SCT. The rejection rate of donors with SCT varied
among countries (Canada: 62.50%; the United States: 53.30%;
Sudan: 33.30%; Pakistan: 25.00%: and Kingdom of Saudi
Arabia: 23.10%) and negatively correlated with the prevalence of SCT in these countries (p ¼ 0.005)14–19 (►Tables 3A
and 3B).

Active Heavy Smoking or Intermittent Illegal Drug Use
Notably, most of the respondents permitted donation from
active heavy smokers, with advice to quit, especially in cases
of nonavailability of other donors (accept: 61.9%; reject:
38%). TS rejected active smokers more than nephrologists
(46% vs. 26%, respectively; p < 0.0001).
Of the respondents, 55% ultimately accepted potential
donors who intermittently used illegal drugs (after counselling) in cases of nonavailability of alternative donors, whereas 45% rejected such donors. There was no statistically
Avicenna Journal of Medicine
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signiﬁcant difference between TS and nephrologists regarding the acceptance or rejection of potential donors who
intermittently used illegal drugs.
On comparison of IIDU with heavy smoking, a smaller
number of respondents more readily accepted potential
donors who used illegal drugs (after psychiatric counselling)
than donors who were active heavy smokers (29.7% vs. 43.9%,
respectively; p ¼ 0.006).
►Table 4 presents the suitability and acceptance of
MCLKDs with active heavy smoking habit or intermittent
drug abuse.

Urological Issues
Donors with simple renal cysts: The majority of respondents
accepted such potential donors (94%) after counselling.
Furthermore, 90% of the respondents selected the cystbearing kidney. Nephrologists and TS reported a similar
approach toward such potential donors (p ¼ 0.111).

© 2021. Syrian American Medical Society. All rights reserved.
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Table 4 The acceptance of the MCLKD with heavy smoking or IIDU
Question

Answer choices

Nephro

TS

p-Value

Total

Q3. The donor is an active
smoker (2 PPD)

I will allow him to donate
however he needs to quit
smoking later.

62
62%

43
30.9%

< 0.0001

105
43.9%

I will advise him not to
donate but I will allow the
donation if no alternative
donor is available.

12
12%

31
22.3%

43
18%

I will DECLINE this donor.

26
26%

65
46.8%

91
38.1%

I will allow him to donate
after psychiatric
counselling.

29
29%

42
30.2%

I will advise him not to
donate but I will allow the
donation if no alternative
donor and only after
psychiatric counselling.

25
25%

36
25.9%

61
25.5%

I will DECLINE this donor.

46
46%

61
43.9%

107
44.8%

Q4. If the donor admits
the use of illegal
drugs intermittently
(last use 2 months
ago)

0.949

71
29.7%

Abbreviations: IIDU, intermittent illegal drug use; MCLKD, medically complex living kidney donor; Nephro, nephrologists; PPD, packs per day; TS,
transplant surgeon.

Table 5 The acceptance of the MCLKD regarding urological issues
Question

Answer choices

Nephro

TS

p-Value

Total

Q5. A 40-year-old donor
with a stable 5-cm
simple cyst of the left
kidney:

I will allow him to donate
his left kidney after
counselling.

85
85%

131
94.2%

0.111

216
90.4%

I will allow him to donate
his right kidney after
counselling.

5
5%

3
2.2%

8
3.3%

I will advise him against
donation. However, I will
clear him if no alternative
donor.

6
6%

3
2.2%

9
3.8%

I will DECLINE this donor.

4
4%

2
1.4%

6
2.5%

I will allow him to donate
his left kidney after
counselling.

72
72%

122
88.4%

I will allow him to donate
his right kidney after
counselling.

5
5%

0
0%

5
2.1%

I will advise him against
donation. However, I will
clear him if no alternative
donor.

14
14.0%

7
5.1%

21
8.8%

I will DECLINE this donor.

9
9%

9
6.5%

18
7.6%

I will allow him to donate
his left kidney after
counselling.

85
85%

120
87.6%

I will allow him to donate
his right kidney after
counselling.

2
2%

1
0.7%

Q6. Donor with 2-mm
stone in the lower
pole of the left kidney
seen on CT scan
otherwise
asymptomatic:

Q7. A 30-year-old man with
a history of a single
episode of left renal
colic 5 years ago. His
current CT scan and
urine collection are
negative:

0.002

0.820

194
81.5%

205
86.5%
3
1.3%
(Continued)

Avicenna Journal of Medicine

Vol. 11

No. 4/2021

© 2021. Syrian American Medical Society. All rights reserved.

189

190

Practice Patterns for the Acceptance of Medically Complex Living Kidney Donors

Arabi et al.

Table 5 (Continued)
Question

Q8. A donor with normal
ultrasound but
nuclear renogram
showed a
discrepancy of renal
functions (split GFR of
30% in the right and
70% in the left):

p-Value

Answer choices

Nephro

TS

I will advise him against
donation. However, I will
clear him if no alternative
donor.

9
9%

10
7.3%

19
8.0%

I will DECLINE this donor.

4
4%

6
4.4%

10
4.2%

I will allow him to donate
his left kidney after
counselling.

2
2%

3
2.2%

will allow him to donate
his right kidney after
counselling.

20
20%

62
45.3%

82
34.6%

I will advise him against
donation. However, I will
allow the donation if no
alternative donor is
available.

9
9%

8
5.8%

17
7.2%

I will DECLINE this donor.

69
69%

64
46.7%

133
56.1%

0.001

Total

5
2.1%

Abbreviations: CT, computed tomography; GFR, glomerular ﬁltration rate; Nephro, nephrologists; TS, transplant surgeon.

Incidentally identiﬁed small (2–3 mm) renal stones: 81%
of the respondents permitted donation of the stone-bearing
kidney. Only 7% of the respondents rejected such donors. TS
were more likely to accept such potential donors than
nephrologists (88% vs. 77%, respectively; p ¼ 0.002).
Remote history of a single episode of renal colic: 86% of the
respondents permitted donation of the stone-bearing kidney
after counselling, whereas 8% permitted donation only in the
absence of substitutes.
Most of the participants (56%) chose to reject potential
donors with signiﬁcant discrimination of kidney function, as
determined by a nuclear isotope scan, whereas 35% permitted donation with nephrectomy of the less functioning
kidney. TS were equally divided between choosing the less
functioning kidney versus rejecting the donation (45% vs.
46%, respectively). However, TS were less likely to reject such
candidates than nephrologists (47% vs. 69%, respectively;
p ¼ 0.001).
►Table 5 presents the suitability and acceptance of
MCLKDs with urological issues.

Discussion
Isolated Microscopic Hematuria
IMH is deﬁned as 3 or more red blood cells per high-power
ﬁeld on microscopic evaluation of urinary sediments from at
least two properly collected urine specimens.20 A study
conducted in 2017 reported that transplantation programs
equally diagnosed IMH based on the presence of 3 or 5 red
blood cells.20 The urine dipstick method alone is inadequate
for establishing a diagnosis of isolated microscopic hematuria, and microscopic evaluation of the urinary sediment
should be performed to conﬁrm the results. IMH was
Avicenna Journal of Medicine
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reported to be present in up to 8% of the total number of
potential KDs.21
IMH can be caused by extraglomerular bleeding due to the
presence of stones, hemoglobinopathy (SS/SA hemoglobin),
cystic kidney disease, benign prostatic hyperplasia, or malignancy (bladder, kidney, or prostate). Exclusion of these
conditions warrants proper urological evaluation by computed tomography (CT) and/or cystoscopy. Glomerular
causes of IMH include thin basement membrane nephropathy (TBMN), IgA nephropathy (IgAN), or early stage Alport
syndrome (AS) or Alport carrier. A kidney biopsy is indicated
to clarify the glomerular origin of IMH.
Kidney biopsy ﬁndings in MCLKDs with IMH vary based
on the age of the donor, the population, and family history of
kidney disease.22–24 A study involving 54 donors with IMH
reported normal biopsy ﬁndings in up to 60% of the cases.22
Potential pathological ﬁndings reported in studies include
TBMN (50%), nonspeciﬁc ﬁndings (mild mesangiopathy or
nonspeciﬁc interstitial changes) (30%), IgAN (14%), unexpected form of glomerular disease (5%), AS, or Alport carrier
status.22–24
Differentiation of TBMN from early AS or Alport carrier
status is crucial but can be challenging, even with the use of
electron microscopy and immunostaining.25 Genetic testing
has been reported to be helpful in such cases.26
Donors with AS or IgAN are not potential candidates for
donation. Potential donors with TBMN are typically accepted
for donation.27 However, TBMN has been reported to be
associated with an increased risk in chronic kidney disease
(CKD), in cases of positive family history of CKD,28 evidence
of extrarenal manifestations, or presence of glomerular
basement membrane lamellation.25,29 A study conducted
in 2007 reported that 43% of the transplantation programs

© 2021. Syrian American Medical Society. All rights reserved.
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in the United States routinely excluded donor candidates
with thin basement membrane disease.20
Kidney biopsy is an invasive procedure, and postbiopsy
ﬁndings frequently preclude kidney donation. Donors with
medical conditions should be counselled about these facts
prior to committing to kidney biopsy. A survey of transplantation programs in the United States conducted in 2017
revealed that only 1% of the programs rejected a kidney
donor with hematuria without further investigations,20
whereas 30% of the respondents from the United States in
our survey reported rejecting such donors. We feel, based on
the futility of work up in many cases, that the 30% rejection
rate of donors with microscopic hematuria may represent
the actual percentage of the clinical scenario.
In our survey, young potential KDs with persistent IMH
(including mild degree) were required to undergo further
evaluation involving kidney biopsy before donation. However, up to one-third of the nephrologists and TSs considered
alternative donors to avoid the hassle of kidney biopsy,
which can be borderline or inconclusive.

Sickle Cell Disease
Sickle cell disease (SCD) affects millions of people worldwide.18,30 SCT is associated with fewer renal complications
than SCD; nonetheless, it may increase the risk to donors
after donation. Sickle cell trait is associated with microhematuria (up to 30%), microalbuminuria (8%), impairment
of urinary concentration, and, less commonly, papillary
necrosis and gross hematuria.30,31 Severe dehydration or
hypoxia can expose patients with SCT to acute sickling
episodes. Renal medullary carcinoma is a rare tumor
reported in patients with SCT. The actual incidence of the
carcinoma among patients with SCT is unknown; however, it
comprises < 0.5% of all renal carcinomas.32 The association
between SCT and CKD deserves careful review.33 A study
conducted in the Democratic Republic of Congo reported that
SCT accounted for 19% of the study population; however, it
was not an independent determinant of CKD. In contrast, the
traditional risk factors were the main determinants of CKD.34
However, a study by Derebail et al showed that SCT was twice
as common in African Americans with ESKD than in those
without ESKD (15% vs. 7%, respectively; p < 0.001).35 In a
more recent study by Olaniran et al, patients with SCT
demonstrated rapid decline in the estimated glomerular
ﬁltration rate (eGFR) by 0.45 ml/min/1.73 m2/year compared
with adult Black patients with normal hemoglobin phenotype (p < 0.01).36,37
Policies regarding potential living donors with SCT are
lacking.33 A survey conducted by Reese et al in the United
States in 2008 reported that 83% of the transplantation
centers did not have any policy for screening donors with
SCT; 37% indicated that they excluded donors with SCT; and
19% reported that they would consider donors with SCT.38
The likelihood of the acceptance of such donors was higher
among centers with a high volume of living donor transplantations (> 100/year) (p ¼ 0.03).38 Interestingly, our survey also showed a signiﬁcant negative correlation between
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the prevalence of SCT in the countries of the respondents and
their tendency to reject such potential donors.
One study reported on kidney transplantation from a donor
with SCD.39 However, such donations may be associated with a
higher risk than kidney donations from donors with SCT.
In our survey, the transplantation community was divided
about the acceptance and suitability of donors with SCT. It is
possible that centers with a higher volume of donors with
SCT would be less likely to decline such individuals. Due to
the high prevalence of SCT, further investigation of the
relationship between this common condition and the development of CKD is warranted. The acceptance of donors with
SCT would be impacted if the condition was associated with
an increased risk of CKD.

Active Heavy Smoking or Intermittent Illegal Drug Use
“Heavy smoking” (smoking more than 25 cigarettes/day)40,41
is likely to have poorer cumulative effects and more challenges in quitting than “light smoking.”40,41 In 2017, only 7%
of the transplantation programs in the United States excluded donors if they were current smokers.39 However, our
respondents said that they would reject potential donors
who are heavy smokers (2 packs per day “2PPD”) at a much
higher rate (38%).
In addition to the negative effects of smoking on the
general health of donors, several studies have reported
negative effects of the smoking habit of kidney donors on
the graft function and the survival of the recipient.42–44
Regarding the use of illicit drugs among potential
donors: many centers have policies against the acceptance
of such donors. This includes periodic use of drugs such as
marijuana in any form (in countries where the drug is
illegal).45 These policies are more likely due to psychosocial
concerns about the donors, since studies have shown comparable medical outcomes between donors in both groups
(drug users vs. nonusers). In a study by Ruckle et al, there
was no difference in renal function between donors who
used marijuana and those who did not at 12 months.46 In
another study by Lin et al, using UNOS data on deceased
donor kidney transplantation, donor history of cigarette
smoking, but not intravenous drug use, was a risk factor
for both graft and recipient survival.47 Data on the effects of
drug use among living donors is limited because such
individuals are typically excluded from donation. It is
important to point out that public and health care professionals view each drug differently. As an example, there are
fewer restrictions on the use of cannabis in potential KDs
than on the use of cocaine.48
In a study conducted in 2017, 52% of the transplantation
programs accepted kidney donations from candidates after a
speciﬁed abstinence period, as determined by a mental
health professional on an individual basis.39 In our survey,
there was no difference between the attitude of nephrologists and TS toward donors who intermittently used illegal
drugs, although nephrologists appeared more conﬁdent in
accepting actively smoking donors after advising them to
quit the habit.
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Urological Issues
Urological issues, such as incidental renal cysts, asymptomatic kidney stones, remote history of renal colic, or discrepancy in the split function on nuclear renogram, are
frequently encountered among living KDs.
Studies have assured that the presence of a simple renal
cyst had no serious long-term (2 years) hazards49 and that a
simple renal cyst or stage I renal cyst should not preclude
kidney donation.50 In our survey, an incidentally identiﬁed
solitary simple renal cyst was not considered a contraindication for kidney donation by the respondents.
Stones are not uncommon among KDs. Kidney stones may
be identiﬁed incidentally in 10% of potential donors during
imaging. Similarly, a study reported that 3% of the donors had
a history of renal colic.51
Several guidelines permit donations from individuals
with kidney stones.52 In general, kidney donations are
accepted from asymptomatic potential donors with one
small stone and negative results of metabolic investigations.52 However, only 33 to 48% of the centers accept
kidneys from donors who have stones present bilaterally.20
There are several important factors to consider when
evaluating donors with asymptomatic kidney stones, including the size of the stone (2–3 mm),53–55 the duration from
last renal colic,20,45,53,54,56 and the results of metabolic
evaluations.57 Donors are typically left with the stone-free
kidney.
Online calculators may be useful for calculating the risk of
recurrence of stones in the general population.58 However,
the risk of recurrence in donors with small asymptomatic
stones (2–3 mm) may be even lower (0–2%) at 2 and 7 years’
follow-up.53,54 Younger patients are at higher risk of recurrence of stones due to their longer life expectancy.55
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In our survey, incidentally identiﬁed kidney stones or a
history of renal colic was not considered contraindications
for kidney donation by the majority of the respondents.
Renography is routinely performed as a part of donor
assessment at some transplantation centers. Discrepancy of
function between the two kidneys is common and usually
minor (within 10–15%) in up to 40% of the donors.59,60
However, CT renal volumetry provides a comparable speciﬁcity of 88% for discriminating split renal function at a
threshold that could inﬂuence the choice of the kidney to be
removed.61–63 In addition, CT renal volumetry is a more
readily available test and provides additional information
on renal and vascular anatomy. For these reasons, many
transplant centers have replaced routine nuclear renogram
with CT renal volumetry as part of living donor
evaluation.62
Our question in this survey aimed to understand the
approach of the transplantation community in cases of
signiﬁcant discrepancy in kidney function (e.g., 70% in the
right kidney vs. 30% in the left kidney), as determined by
nuclear renography. We observed a signiﬁcant difference in
the interpretation of split renal function by nuclear renogram between nephrologists and TS, even when the test was
clearly abnormal. Literature suggests the use of CT renal
volumetry as a more favorable screening modality.
►Table 6 summarizes the survey ﬁndings.
There are several strengths and limitations in our study.
The survey was answered by 239 respondents, including
100 nephrologists and 139 TS, from 29 countries through
three major international transplant societies (AST, ASTS,
and ERA-EDTA). The number of participants in our survey
was much larger than that of previous surveys distributed
through UNOS in 2007 and 2017 (for instance, the survey

Table 6 Summary of the survey ﬁndings
Young potential KDs with persistent IMH (even at mild degree) are required to undergo further evaluation with kidney biopsy
before donation, according to responders to this survey. However, up to one-third of the nephrologist and TS will ask for an
alternative donor to avoid the hassle of kidney biopsy, which can be borderline or inconclusive.
The transplant community is divided about the acceptance and utility of donors with SCT. It is possible that centers with a higher
prevalence of donors with SCT to be less likely to decline these donors.
Due to the high prevalence of SCT, further investigation of the relationship between this common condition and the
development of CKD is warranted. If SCT does confer a risk of developing CKD, this will deﬁnitely impact the suitability and the
acceptable of donors with SCT.
Active heavy smoking and intermittent illegal drug use alone are not viewed as contraindications for kidney donation by most
physicians.
Nephrologists and TS did not differ in attitude regarding donors with IIDU. Nephrologist seems more conﬁdent to accept donors
who are actively smoking with advice to quit afterward while TS would accept them more if no alternative donor available or
would decline them completely.
Incidentally found kidney stone, old history of renal colic, and solitary simple renal cyst are not viewed per se as
contraindications for kidney donation by the study population.
There is a signiﬁcant difference in the interpretation of split renal function by nuclear renogram between nephrologists and
transplant nephrologist even when the test is clearly abnormal. CT renal volumetry provides better screening modality.
Abbreviations: CKD, chronic kidney disease; CT, computed tomography; IIDU, intermittent illegal drug use; IMH, isolated microscopic hematuria;
KD, kidney donor; SCT, sickle cell trait; TS, transplant surgeon.
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distributed through UNOS in 2017 had 72 responses, with
44 medical directors and 28 surgical directors). This was
due to the multinational nature of our study and the fact
that we did not restrict participation to the directors of the
transplant units.
Our survey also covered several challenging areas that had
not been addressed by previous guidelines or surveys.
Potential living donors and recipients are typically assessed
by separate health care teams to avoid any conﬂict of interest.64 Our survey was unique in exploring the difference
between nephrologists and TS. The main objective of our
survey was exploring the opinions of nephrologists and TS
as a uniﬁed group, since the decisions of accepting MCLKDs are
typically addressed through a multidisciplinary approach.
One of the limitations of our study is that respondents
practicing in the United States were overrepresented (65% of
the total respondents were from the United States, whereas
only 25% of worldwide renal transplantations occurred in the
United States in 2019).65,66 This is because we did not have
ofﬁcial access to directly approach the renal transplant units
globally, and the respondents were reached through the
international societies, many of which did not have any
means to distribute the external studies.
Other potential limitations of the survey are the unknown
response rates of the members of ERA-EDTA. This was due to
the distribution of our survey through the transplant societies
by web posting. The survey also did not account for multiple
replies from the same unit. These do not critically affect the
validity of our study, since the responses from ERA-EDTA
constituted only19% of the total responses and the fact that
our survey was designed to explore the general opinions of the
transplant providers in the international community and not
the formal policies of the transplant units. Other assuring
factors include the high completion rate of 99% and the
comparisons made between our results and previous surveys,
as outlined throughout the discussion.
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