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Appendix A. Search Strategy 
 
Database: Embase <1974 to 2013 October 03> Search Strategy: 
-------------------------------------------------------------------------------- 
1     retracted article/ (6992) 
2     (random$ or placebo$ or single blind$ or double blind$ or triple blind$).ti,ab. (964464) 
3     (animal$ not human$).sh,hw. (3892889) 
4     (book or conference paper or editorial or letter or review).pt. not exp randomized controlled 
trial/ (4026686) 
5     1 or 2 (971306) 
6     5 not (3 or 4) (788381) 
7     exp cohort analysis/ (159852) 
8     exp longitudinal study/ (65122) 
9     exp prospective study/ (251233) 
10     exp follow up/ (749090) 
11     cohort$.tw. (363883) 
12     7 or 8 or 9 or 10 or 11 (1281760) 
13     exp case-control study/ (90165) 
14     (case$ and control$).tw. (421076) 
15     13 or 14 (455349) 
16     (case$ and series).tw. (156704) 
17     exp review/ (2051725) 
18     (literature adj3 review$).ti,ab. (210224) 
19     exp meta analysis/ (76123) 
20     exp "Systematic Review"/ (64783) 
21     17 or 18 or 19 or 20 (2235229) 
22     (medline or embase or pubmed or cinahl or amed or psychlit or psychinfo or scisearch or 
cochrane).ti,ab. (99517) 
23     retracted article/ (6992) 
24     22 or 23 (106462) 
25     21 and 24 (78850) 
26     (systematic$ adj2 (review$ or overview)).ti,ab. (66304) 
27     (meta?anal$ or meta anal$ or metaanal$ or metanal$).ti,ab. (75185) 
28     25 or 26 or 27 (159362) 
29     (ae or si or to or co).fs. (3025512) 
30     (safe or safety).ti,ab. (597602) 
31     side effect$.ti,ab. (238444) 
32     ((adverse or undesireable or harm$ or serious or toxic) adj3 (effect$ or reaction$ or event$ 
or outcome$)).ti,ab. 
(406794) 
33     exp adverse drug reaction/ (358463) 
34     exp drug toxicity/ (77722) 
35     exp intoxication/ (328776) 
36     exp drug safety/ (221042) 
37     exp drug monitoring/ (40454) 
38     exp drug hypersensitivity/ (49258) 
39     exp postmarketing surveillance/ (22410) 
40     exp phase iv clinical trial/ (1496) 
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41     (toxicity or complication$ or noxious or tolerability).ti,ab. (1146485) 
42     exp postoperative complication/ (478856) 
43     exp peroperative complication/ (19583) 
44     or/29-43 (4747913) 
45     retracted article/ (6992) 
46     (random$ or placebo$ or single blind$ or double blind$ or triple blind$).ti,ab. (964464) 
47     (animal$ not human$).sh,hw. (3892889) 
48     (book or conference paper or editorial or letter or review).pt. not exp randomized 
controlled trial/ (4026686) 
49     45 or 46 (971306) 
50     49 not (47 or 48) (788381) 
51     exp cohort analysis/ (159852) 
52     exp longitudinal study/ (65122) 
53     exp prospective study/ (251233) 
54     exp follow up/ (749090) 
55     cohort$.tw. (363883) 
56     (51 or 52 or 53 or 54 or 55) not (47 or 48) (1147686) 
57     exp case-control study/ (90165) 
58     (case$ and control$).tw. (421076) 
59     (57 or 58) not (47 or 48) (387052) 
60     (case$ and series).tw. (156704) 
61     60 not (47 or 48) (136432) 
62     exp review/ (2051725) 
63     (literature adj3 review$).ti,ab. (210224) 
64     exp meta analysis/ (76123) 
65     exp "Systematic Review"/ (64783) 
66     62 or 63 or 64 or 65 (2235229) 
67     (medline or embase or pubmed or cinahl or amed or psychlit or psychinfo or scisearch or 
cochrane).ti,ab. (99517) 
68     retracted article/ (6992) 
69     67 or 68 (106462) 
70     66 and 69 (78850) 
71     (systematic$ adj2 (review$ or overview)).ti,ab. (66304) 
72     (meta?anal$ or meta anal$ or metaanal$ or metanal$).ti,ab. (75185) 
73     (70 or 71 or 72) not (47 or 48) (79223) 
74     kidney donor/ (6363) 
75     living donor/ (16693) 
76     kidney/ (259788) 
77     (74 or 76) and 75 (3011) 
78     (liv$ and kidney and don$).ti. (2260) 
79     77 or 78 (4371) 
80     73 and 79 (14) 
81     50 and 79 (139) 
82     56 and 79 (853) 
83     59 and 79 (83) 
84     61 and 79 (46) 
85     80 or 81 or 82 or 83 or 84 (1032) 
86     44 and 79 (2185) 
87     86 not (3 or 4) (1680) 
88     87 not 85 (1027) 
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Database: Ovid MEDLINE(R) <1946 to October Week 1 2013> Search Strategy: 
-------------------------------------------------------------------------------- 
1     meta analysis as topic/ (14064) 
2     meta-analy$.tw. (57155) 
3     metaanaly$.tw. (1274) 
4     meta-analysis/ (51068) 
5     (systematic adj (review$1 or overview$1)).tw. (46408) 
6     exp Review Literature as Topic/ (7621) 
7     or/1-6 (114404) 
8     cochrane.ab. (33039) 
9     embase.ab. (29462) 
10     (psychlit or psyclit).ab. (1189) 
11     (psychinfor or psycinfo).ab. (8174) 
12     or/8-11 (47806) 
13     reference list$.ab. (11604) 
14     bibliograph$.ab. (11732) 
15     hand search.ab. (865) 
16     relevant journals.ab. (895) 
17     manual search$.ab. (2220) 
18     or/13-17 (25483) 
19     selection criteria.ab. (26028) 
20     data extraction.ab. (10019) 
21     19 or 20 (33588) 
22     review/ (1912544) 
23     21 and 22 (25897) 
24     comment/ (533153) 
25     letter/ (803396) 
26     editorial/ (334975) 
27     animal/ (5486090) 
28     human/ (13631608) 
29     27 not (28 and 27) (3957888) 
30     7 or 12 or 18 or 23 (143113) 
31     randomized controlled trials as topic/ (102017) 
32     randomized controlled trial/ (387734) 
33     random allocation/ (81475) 
34     double blind method/ (131321) 
35     single blind method/ (19455) 
36     clinical trial/ (503981) 
37     clinical trial, phase i.pt. (16097) 
38     clinical trial, phase ii.pt. (26744) 
39     clinical trial, phase iii.pt. (10077) 
40     clinical trial, phase iv.pt. (985) 
41     controlled clinical trial.pt. (89736) 
42     randomized controlled trial.pt. (387734) 
43     multicenter study.pt. (181196) 
44     clinical trial.pt. (503981) 
45     exp Clinical trials as topic/ (295298) 
46     or/31-44 (954164) 
47     (clinical adj trial$).tw. (210053) 
48     ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw. (129006) 
49     placebos/ (33702) 
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50     placebo$.tw. (161007) 
51     randomly allocated.tw. (15955) 
52     (allocated adj2 random$).tw. (18445) 
53     47 or 48 or 49 or 50 or 51 or 52 (415598) 
54     46 or 53 (1119857) 
55     case report.tw. (183596) 
56     case report.tw. (183596) 
57     letter/ (803396) 
58     historical article/ (299710) 
59     55 or 56 or 57 or 58 (1275472) 
60     54 not 59 (1096065) 
61     exp cohort studies/ (1361688) 
62     cohort$.tw. (260919) 
63     controlled clinical trial.pt. (89736) 
64     epidemiologic methods/ (30937) 
65     limit 64 to yr=1971-1983 (5365) 
66     61 or 62 or 63 or 65 (1535709) 
67     exp case-control study/ (660962) 
68     (case$ and control$).tw. (312502) 
69     67 or 68 (885537) 
70     epidemiologic studies/ (6242) 
71     (follow up adj stud$).tw. (36469) 
72     longitudinal.tw. (132878) 
73     (observational adj stud$).tw. (40485) 
74     retrospective.tw. (251881) 
75     cross sectional.tw. (156469) 
76     cross-sectional studies/ (179104) 
77     or/70-76 (663510) 
78     exp Living Donors/ (10898) 
79     exp Kidney/ (301075) 
80     Kidney Transplantation/ (80731) 
81     kidney.ti. (105471) 
82     79 or 80 or 81 (403205) 
83     78 and 82 (4883) 
84     (liv$ and kidney and don$).ti. (1566) 
85     83 or 84 (5223) 
86     30 and 85 (52) 
87     85 and 60 (418) 
88     66 and 85 (1899) 
89     85 and (69 or 77) (1415) 
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Peri/Post Nephrectomy Outcomes: Eligible Studies-Not extracted 
1. Aboutaleb E, Herbert P, Crane J, et al. Mini-incision donor nephrectomy techniques: a systematic review. Experimental & 
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20716035. PP-OR-NO Extract 

2. Adiyat KT, Tharun BK, Shetty A, et al. Comparison of three different techniques of extraction in laparoscopic donor 
nephrectomy. Indian Journal of Urology. 2013 Jul;29(3):184-7. PMID 24082437. PP-OR-NO Extract 
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randomized trial comparing pain, safety, and quality of life. Clinical Transplantation. 2007 Mar-Apr;21(2):269-76. PMID 
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PP-OR-NO Extract 
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Appendix C. Peri/Post-Surgical Outcomes: Supporting Tables 

Table C1. Peri/Post-Surgical Outcomes: Characteristics of Included Systematic Reviews 

Study 
 

 
Donor Population  

 
Literature 

Search 

 
Comparison 
Population  

No of 
participants 

(studies) 

Length of 
Follow-

up, years 
(range) 

Age (mean) 
Sex 
(% 

women) 
Outcomes 

Fonouni 
2014 

Donors undergoing open donor 
nephrectomy. 

PubMed Donors 
undergoing 
laparoscopic 
nephrectomy. 

N= NR 
(15 studies) 

NR NR NR Warm ischemia 
time, operative 
blood loss, 
operative time, 
perioperative 
complications 

Lafranca 
2013 

All studies that focused on outcomes of 
laparoscopic living donor nephrectomy 
by Body Mass Index of the donors. 

MEDLINE, 
EMBASE 
and 
CENTRAL 
databases 
were 
searched 
from 
inception to 
Jan 2011 

Living donors 
from 
alternative 
BMI 
categories 

N=7338 donors 
(14 studies) 

1 week – 
11 years 

NR NR Operation duration, 
conversion risk, 
estimated blood 
loss, length of stay, 
perioperative 
complications, 
difference in serum 
creatinine, 
decrease in GFR 

Liu 2014 Donors undergoing left laparoscopic 
nephrectomy 

PubMed, 
Embase, 
Cochrane, 
Web of 
Science 
from 
inception to 
July 2013 

Donors 
undergoing 
right 
laparoscopic 
nephrectomy 

N=32,426 (29 
studies) 

NR NR NR Intra and Post-
operative 
complications, 
delayed renal 
function, 
conversion, warm 
ischemia time, 
operative time, 
length of hospital 
stay 

Wilson 
2011 

Donors undergoing laparoscopic donor 
nephrectomy 

MEDLINE 
(Jan 1966 
– Jan 
2010), 
EMBASE 
(Jan 1980 
– Jan 
2010),, and 
CENTRAL  
(The 

Donors 
undergoing 
open donor 
nephrectomy 

N= 596 donors 
(6 studies) 

NR NR NR Analgesia 
requirements, 
duration of 
procedures, blood 
loss, perioperative 
complications, 
reoperations, warm 
ischaemia time, 
hospital stay 
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Study 
 

 
Donor Population  

 
Literature 

Search 

 
Comparison 
Population  

No of 
participants 

(studies) 

Length of 
Follow-

up, years 
(range) 

Age (mean) 
Sex 
(% 

women) 
Outcomes 

Cocherane 
Library 
2010, 
Issue 2) 
diatabases. 

Young 
2008 

 Literature 
search in 
MELINE 
1950-Jan,  
2008; 
EMBASE 
1980-Jan, 
2008; 
CINAHL 
(1982-Jan, 
2008; 
BIOSIS 
1969-Jan, 
2008, 
Cochrane 
Library. 

   
 
< 1 year 

NR NR Perioperative 
outcomes,      
reported clinical 
and intermediate 
outcomes 

Yuan 
2013 

Donors undergoing open donor 
nephrectomy or standard laparoscopic 
nephrectomy. 

MEDLINE, 
EMBASE 
and 
CENTRAL 
databases 
were 
searched 
from 
inception to 
Oct 2011 

Donors 
undergoing 
standard 
laparoscopic 
nephrectomy 
or hand-
assisted 
laparoscopic 
nephrectomy. 

N=2243 donors 
(30 studies) 

NR NR NR Operative time, 
warm ischemia 
time, intraoperative 
blood loss, hospital 
stay and time to 
return to work 

BMI= Body Mass Index; ClCr= creatinine clearance; CMS= Center for Medicare and Medicaid Services; CV = Cardiovascular; ESRD = End-stage renal 
disease; GFR = Glomerular Filtration Rate; HTN = hypertension; IFG = Impaired Fasting Glucose; MetS = Metabolic Syndrome defined according to 
NCEP ATP III guidelines as the presence of 3 or more criteria: waist ci (1) waist circumference >88 cm in women and >102 cm in men; (2) 
hypertriglyceridemia 
(>150 mg/dL [_1.69 mmol/L] or treatment); (3) low high-density lipid in– cholesterol (HDL_C) (<50 mg/dL [_1.29 mmol/L] in women and <40 mg/dL [1.04 
mmol/L] in men); (4) hyperglycemia (>100 mg/dL [_5.6 mmol/L]); and (5) hypertension (>130/85 mm Hg or treatment).; NDI= National Death Index; NR = 
Not reported; National Health and Nutrition Examination Survey (NHANES III) conducted between 1988 and 1994; OPTN= Organ Procurement and 
Transplantation Network; SBP = systolic blood pressure; SSDI= Social Security Death Master File 
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DvD= donor versus donor; DvND=donor versus non-dono
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Table C2. Peri/Post-Surgical Outcomes: AMSTAR Assessments of Included Systematic Reviews 
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Fonouni 
2014 

No No No No Included: 
Yes 
 
Excluded: 
No 

No No No Yes No Yes Low This is a review of RCTs 
and meta-analyses 
attempting to assess the 
efficacy and safety of 
laparoscopic versus open 
live donor nephrectomy. It 
is unclear if this was a 
systematic review, since 
details of the review 
methods are very limited. 
The results seem to be 
summarized appropriately 
and the conclusions are 
based on findings that 
appeared largely consistent 
across the included studies. 

Lafranca 
2013 

No Yes Yes Yes included - 
Yes 
excluded - 
No 

Yes Yes Yes yes Yes Yes Moderate/
High 

This is a recent systematic 
review of observational 
studies attempting to 
assess the impact of BMI 
on laparoscopic live kidney 
donation. The evidence 
base is weak, but 
reasonable methods were 
used in the review. 
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Liu 2014 Yes Yes Yes Yes Included: 
Yes 
 
Excluded: 
No 

Yes Yes Yes Yes Yes Yes High This is a systematic review 
of left vs right laparoscopic 
live donor nephrectomy (1 
RCT and 28 observational 
studies). The evidence 
base was weak but the 
methods of review are well 
documented and of high 
quality. 

Wilson 
2011 

Yes Yes Yes Yes included - 
Yes 
excluded - 
Yes 

Yes Yes Yes Yes No Yes High This is a recent Cochrane 
systematic review of RCT 
and CCT studies attempting 
to assess the impact of 
laproscopic vs open live 
kidney donation. The 
evidence base and 
methods of the review are 
both well documented and 
of high quality. 

Young 
2008 

No Yes Yes Yes included - 
Yes 
excluded - 
No 

Yes No Can't 
Answer 

Yes No Yes Moderate This is a systematic review 
of observational studies 
attempting to assess the 
impact of live kidney 
donation among donors 
with isolated medical 
abormalities. The 
manuscript states that high 
quality methods were used 
but details are difficult to 
confirm regarding how 
study bias was incorporated 
into the review. 
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Yuan 
2013 

No Yes Yes Yes included - 
Yes 
excluded - 
No 

Yes Yes Yes Yes 
 

 

 

 

No No Moderate/
High 

This is a recent systematic 
review of RCT and CCT 
studies attempting to 
assess the impact of 
laproscopic vs open 
livekidney donation. The 
evidence base and 
methods of the review are 
reasonable  to answer the 
research question. Authors 
may have conflicts of 
interest and publication bias 
was suspected. 
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Table C3. Open versus Laparoscopic Nephrectomy: Peri/Post Surgical 
Outcomes (1a) 
Systematic 
Review 

Intervention Results AMSTAR 
Assessment Arm 1 Arm 2 Arm 1 Arm 2

PeriOperative Complications   

Fonouni 2014 
 

Open Donor 
Nephrectomy 
(NR) 

Laparoscopic Donor 
Nephrectomy 
(NR) 

No quantitative synthesis 
reported. Data presented 
includes trials and systematic 
reviews including those trials. 

Low/Moderate 

Yuan 2013 
12 studies 

Open Donor 
Nephrectomy 
(569) 

Laparoscopic Donor 
Nephrectomy (792) 

OR (95% CI) 
0.80 (0.56-1.14) 

Moderate/High 

Wilson 2011 
5 trials 
 

Open Donor 
Nephrectomy 
(264) 

Laparoscopic Donor 
Nephrectomy (292) 

RR (95% CI) 
0.87 (0.47-1.59) 

High 

Operative Time 

Fonouni 2014 
 

Open Donor 
Nephrectomy 
(NR) 

Laparoscopic Donor 
Nephrectomy 
(NR) 

No quantitative synthesis 
reported. Data presented 
includes trials and systematic 
reviews including those trials. 

Low/Moderate 

Yuan 2013 
19 studies 

Open Donor 
Nephrectomy 
(807) 

Laparoscopic Donor 
Nephrectomy(1093)  

MD (95% CI) 
50.54 (32.66 to 68.41) 

Moderate/High 

Wilson 2011 
6 trials 

Open Donor 
Nephrectomy 
(284) 

Laparoscopic Donor 
Nephrectomy 
(312) 

No quantitative synthesis 
reported. Six trials show 
significantly longer operative 
time with laparoscopic. 

High 

Intraoperative Blood Loss 

Fonouni 2014 
 

Open Donor 
Nephrectomy 
(NR) 

Laparoscopic Donor 
Nephrectomy 
(NR) 

No quantitative synthesis 
reported. Data presented 
includes trials and systematic 
reviews including those trials. 

Low/Moderate 

Yuan 2013 
8 trials 

Open Donor 
Nephrectomy 
(352) 

Laparoscopic Donor 
Nephrectomy (371) 

MD (95% CI) 
-101.23 (-153.52 to -48.94) 

Moderate/High 

Wilson 2011 
5 trials 

Open Donor 
Nephrectomy 
(NR) 

Laparoscopic Donor 
Nephrectomy 
(NR) 

No quantitative synthesis 
reported. Four of five trials show 
similar blood loss. 

High 

Reoperation 
Fonouni 2014 Open Donor 

Nephrectomy 
(NR) 

Laparoscopic Donor 
Nephrectomy 
(NR) 

No quantitative synthesis 
reported. Data presented 
includes trials and systematic 
reviews including those trials. 

Low/Moderate 

Wilson 2011 
6 trials 

Open Donor 
Nephrectomy 
(284) 

Laparoscopic Donor 
Nephrectomy 
(312) 

RR (95% CI) 
0.57 (0.09 to 3.64) 
ARI (laparoscopic)=1.5% 

High 

Length of Hospital Stay (days) 
Fonouni 2014 
 

Open Donor 
Nephrectomy 
(NR) 

Laparoscopic Donor 
Nephrectomy 
(NR) 

No quantitative synthesis 
reported. Data presented 
includes trials and systematic 
reviews including those trials. 

Low/Moderate 

Yuan 2013 
16 trials 

Open Donor 
Nephrectomy 
(709) 

Laparoscopic Donor 
Nephrectomy (972) 

MD (95% CI) 
-1.27 (-1.72 to -0.82) 

Moderate/High 
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Wilson et al 
5 trials 

Open Donor 
Nephrectomy 
(292) 

Laparoscopic Donor 
Nephrectomy 
(237) 

No quantitative synthesis 
reported. Three of five trials 
report shorter hospital stay with 
laparoscopic. 

High 

Time to Return to Work (days) 
Yuan 2013 
16 trials 

Open Donor 
Nephrectomy 
(435) 

Laparoscopic Donor 
Nephrectomy (581) 

WMD (95% CI) 
-16.35 (-23.00 to -9.71) 

Moderate/High 

ARI=absolute risk increase: ARR=absolute risk reduction; RR=relative risk; WMD=weighted 
mean difference; 
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Table C4. Standard Laparoscopic versus Hand-Assisted Laparoscopic 
Nephrectomy: Peri/Post Surgical Outcomes (1b) 

Systematic 
Review 

Intervention Results AMSTAR 
Assessment Arm 1 Arm 2 Arm 1 Arm 2 

Peri-/post-operative Complications   

Yuan 2013 
7 trials 

Standard 
Laparoscopic 
Nephrectomy 
(183) 

Hand-Assisted 
Laparoscopic 
Nephrectomy 
(159) 

OR (95% CI) 
0.62 (0.27 to 1.39) 

Moderate/High 

Operative Time 
Yuan 2013 
9 trials 
 

Standard 
Laparoscopic 
Nephrectomy 
(221) 

Hand-Assisted 
Laparoscopic 
Nephrectomy 
(221) 

WMD (95% CI) 
-24.55 (-50.81 to 1.71) 

Moderate/High 

Intraoperative Blood Loss  
Yuan 2013 
6 trials 

Standard 
Laparoscopic 
Nephrectomy 
(160) 

Hand-Assisted 
Laparoscopic 
Nephrectomy 
(134) 

WMD (95% CI) 
-20.65 (-43.88 to 2.57) 

Moderate/High 

Length of Hospital Stay (days) 

Yuan 2013 
6 trials 

Standard 
Laparoscopic 
Nephrectomy 
(170) 

Hand-Assisted 
Laparoscopic 
Nephrectomy 
(150) 

MD (95% CI) 
0.33 (0.10 to 0.56) 

Moderate/High 
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Table C5. Left versus right laparoscopic live donor nephrectomy (1c) 
Systematic 
Review 

Intervention Results AMSTAR 
Assessment Arm 1 Arm 2 Arm 1 Arm 2

Peri-/post-operative Complications   

Liu 2014  
21 studies 

Left (1872) Right (728) OR (95% CI) 
1.31 (0.89 to 1.94) 

Moderate/High 

Liu 2014  
16 studies 

Left (1792) Right (675) OR (95% CI) 
1.27 (0.86 to 1.88) 

Moderate/High 

Operative Time 
Liu 2014  
14 studies  

Left (2193) Right (463) WMD (95% CI) 
1.35 (-11.73 to 14.44) 

Moderate/High 

Intraoperative Blood Loss 
Liu 2014  
15 studies  

Left (2356) Right (677) WMD (95% CI) 
4.36 (-19.83 to 28.55) 

Moderate/High 

Length of Hospital Stay (days) 

Liu 2014  
11 studies  

Left (1370) Right (360) WMD (95% CI) 
0.05 (-0.08 to 0.19) 

Moderate/High 
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Table C6. Peri/Post-Surgical Outcomes: Older versus Younger Donors (2a) 
Systematic 
Review 

Intervention Results AMSTAR 
Assessment Arm 1 Arm 2 Arm 1 Arm 2

Operative Time (minutes) 

Young 2008 
3 studies 

Older Donors 
(91) 

Younger Donors 
(248) 

WMD (95% CI) 
11 (-3 to 25) 
 

Moderate 

Blood Loss (milliliters) 
Young 2008 
2 studies 

Older Donors 
(56) 

Younger Donors 
(90) 

WMD (95% CI) 
6 (-91 to 103) 
 

Moderate 

Length of Hospital Stay (days) 

Young 2008 
3 studies 

Older Donors 
(91) 

Younger Donors 
(248) 

WMD (95% CI) 
0 (-1 to 1) 
 

Moderate 

OR=odds ratio; RR= Risk ratio; WMD=weighted mean difference 
a-Donors with pre-existing isolated medical abnormalities including older age, obesity, 
hypertension, reduced glomerular filtration rate, proteinuria, microscopic hematuria and 
nephrolithiasis. 
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Table C7. Peri/Post-Surgical Outcomes: Obese versus Overweight and 
Normal Weight 
Systematic 
Review 

Intervention Results AMSTAR 
Assessment Arm 1 Arm 2 Arm 1 Arm 2

Peri/post-operative Complications   

Lafranca 2012 
Systematic 
Review 

Donors with high 
BMI= >30.0 
(1442) 

Donors with low 
BMI= <29.9 
(4427) 

RR (95% CI) 
1.01 (0.75-1.36) 

Moderate/High 

Operative Time (minutes) 
LaFranca 2012 
8 studies 

High BMI (380) Low BMI (725) WMD (95% CI) 
16.91 (9.06 to 24.76) 

Moderate/High 

Blood Loss (milliliters) 

Lafranca 2012 
7 studies 
 

High BMI (284) Low BMI (655) WMD (95% CI) 
34.46 (-6.73to 75.66) 

Moderate/High 

Length of Hospital Stay (days) 

Lafranca 2012 
10 studies 
 

High BMI (1487) Low BMI (4532) WMD (95% CI) 
0.18 (-0.02 to 0.39) 

Moderate/High 

RR= Risk ratio; WMD=weighted mean difference 

a-Donors with pre-existing isolated medical abnormalities including older age, obesity, 
hypertension, reduced glomerular filtration rate, proteinuria, microscopic hematuria and 
nephrolithiasis. 
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Appendix D. Long-Term Outcomes: Supporting Tables 

Table D1. Long-Term Outcomes: Characteristics of Included Systematic Reviews 

Study 
 

 
Donor Population  

 
Literature 

Search 

 
Comparison 
Population  

No of 
participants 

(studies) 

Length of 
Follow-

up, years 
(range) 

Age (mean) 
Sex 
(% 

women) 
Outcomes 

Ahmadi 
2014 
 

Extended criteria live donors with the 
following characteristics:  

1. older age,  
2. overweight and obesity,  
3. hypertension,  
4. vascular 

anomalies/multiplicity,  
5. women of childbearing age, 

and  
6. minors as donors  

Literature 
search 
through 
November 
2013 

Donors 
without the 
listed 
characteristics 
or matched 
non-donors 

Older donor age 
N=90,027 (38 
studies) 
 
Obesity N=5924 
(22 studies) 
 
HTN N=81,497 
(7 studies) 
 
Vascular 
multiplicity 
N=14,878 (48 
studies) 
 

0-10 
 
 
 
0-5 
 
 
1-20 
 
 
0-10 
 
 
 

NR 
 

NR All clinically 
relevant outcomes 
by age, BMI, 
hypertension, 
vascular multiplicity 
are discussed but 
not summarized. 

Boudville 
2006 
 

Included studies involving 10 or more 
normotensive adults who donated a 
kidney and in whom blood pressure 
was assessed at least 1 year later. 48 
studies from 28 countries followed 
5145 donors. 

Literature 
search 
Medline 
and 
EMBASE 
1966-Nov 
2005 

Healthy non-
donor controls 
in 12 studies 

N=5145 donors  
(48 studies) 

Mean 7 
(median 6, 
range = 1-
25 years) 

41 (at 
donation) 

58% SBP, use of 
antihypertensives, 
HTN 

Clemens 
2006 

Included any English language study 
where psychological function was 
assessed using questionnaires in 10 or 
more donors after nephrectomy. 

Literature 
search in 
Medline, 
EMBASE, 
Web of 
Science, 
Psych 
INFO, 
Sociological 
Abstracts 
and CIAHL 
databases 
from 1969 

Non-donor 
controls 
(general 
population, 
medical 
outpatients, 
potential 
donors, 
healthy 
individuals, 
family 
members of 
the recipients  

N=5139 donors  
(51 studies) 

Mean 4 
years 
(range 1 
week to 37 
years from 
donation) 

Mean 42 
years 

61%  Social function  
 
Self-concept  
 
Body image 
 
Psychological 
function  
 
Quality of life 
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Study 
 

 
Donor Population  

 
Literature 

Search 

 
Comparison 
Population  

No of 
participants 

(studies) 

Length of 
Follow-

up, years 
(range) 

Age (mean) 
Sex 
(% 

women) 
Outcomes 

through 
July 2006 

in 29 studies 

Garg 
2006 
 

Included studies with 10 or more 
healthy adults donated a kidney, and 
proteinuria, or glomerular filtration rate 
(GFR) was assessed at least 1 year 
later. 48 studies from 27 countries 
followed 5048 donors. 

Literature 
search 
Medline 
and 
EMBASE 
1966-Nov 
2005 

Healthy non-
donor controls 
in 11 studies  

N=5048 donors 
(48 studies) 

Mean 7 
(median 6, 
range 1-
25) 

41 (at 
donation) 

NR  GFR, proportion of 
donors with GFR< 
60 ml/min, 
proteinuria 

Young 
2008 

    (30 studies) 
from 13 
countries  

    

BMI= Body Mass Index; ClCr= creatinine clearance; CMS= Center for Medicare and Medicaid Services; CV = Cardiovascular; ESRD = End-stage renal 
disease; GFR = Glomerular Filtration Rate; HTN = hypertension; IFG = Impaired Fasting Glucose; MetS = Metabolic Syndrome defined according to 
NCEP ATP III guidelines as the presence of 3 or more criteria: waist ci (1) waist circumference >88 cm in women and >102 cm in men; (2) 
hypertriglyceridemia (>150 mg/dL [_1.69 mmol/L] or treatment); (3) low high-density lipid in– cholesterol (HDL_C) (<50 mg/dL [_1.29 mmol/L] in women 
and <40 mg/dL [1.04 mmol/L] in men); (4) hyperglycemia (>100 mg/dL [_5.6 mmol/L]); and (5) hypertension (>130/85 mm Hg or treatment).; NDI= 
National Death Index; NR = Not reported; National Health and Nutrition Examination Survey (NHANES III) conducted between 1988 and 1994; OPTN= 
Organ Procurement and Transplantation Network; SBP = systolic blood pressure; SSDI= Social Security Death Master FileDvD= donor versus donor; 
DvND=donor versus non- 
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Table D2. Long-Term Outcomes: AMSTAR Assessments of Included Systematic Reviews  
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Ahmadi 
2014 

No Yes Yes NA included - 
No 
excluded - 
No 

No Yes Can't 
Answer 

Can't 
Answer 

Can't 
Answer 

Yes Moderate This is a recent systematic 
review of observational 
studies attempting to 
assess the impact of 
individually applying a 
number of extended criteria 
for living kidney donation 
(i.e. older age, obesity, 
hypertension, vascular 
anomalies and women of 
childbearing age). The 
manuscript states that high 
quality methods were used, 
but it is very brief on both 
methods and results so it is 
difficult to confirm. 

Boudville 
2006 

No Yes Yes Yes included - 
Yes 
excluded - 
No 

Yes Som
e 
asse
ssm
ent, 
but 
not 
docu
ment
ed 

Yes Yes No Yes Moderate This is a systematic review 
of observational studies 
attempting to assess the 
impact of live kidney 
donation on hypertension. 
The evidence base is weak, 
but reasonable methods 
were used in the review. 
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Clemens 
2006 

No Yes Yes Yes included - 
Yes 
excluded - 
No 

Yes Yesa Can't 
Answer 

Can't 
Answer 

No No Moderate/
Low 

This is a systematic review 
of observational studies 
attempting to assess the 
impact of  live kidney 
donation on psychosocial 
health. The quality of the 
evidence base for this 
review was low and there is 
limited information about 
how the potential bias in 
these studies was handled. 

Garg 
2006 

No No Yes Yes included - 
Yes 
excluded - 
No 

Yes No Can't 
Answer 

Yes No No Moderate This is a systematic review 
of observational studies 
attempting to assess the 
impact of live kidney 
donation on donor kidney 
function. The evidence 
base is weak, but 
reasonable methods were 
used in the review. 

Young 
2008 

No Yes Yes Yes included - 
Yes 
excluded - 
No 

Yes No Can't 
Answer 

Yes No Yes Moderate This is a systematic review 
of observational studies 
attempting to assess the 
impact of living kidney 
donation among donors 
with isolated medical 
abnormalities. The 
manuscript states that high 
quality methods were used 
but details are difficult to 
confirm regarding how 
study bias was incorporated 
into the review. 

a Some assessment, but not documented  
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Table D3. Long-Term Outcomes: Study Characteristics of Included Studies 

Study 
Design 
Country 

 
Donor Population  

Data Source 
(n=number analyzed) 

Comparison(s) 
Comparison Population 

Data Sources  
(n=number analyzed) 

Length of 
Follow-up mean 
or median years 

(range) 

Attrition-% 
who did not 
participate), 

(n 
participants/ 

N total) 

Age (mean) 
Sex 

(% women) 
Outcomes 

Berger 2011 
United States 
 

LKDs from OPTN 
database aged >70 
donating between 1990 
and 2010 linked to SSDI 
for death 
(n=219) 

DvND: NDs are NHANES-III 
participants without 
contraindications to donation, 
matched on age, BMI, SBP, 
education, ethnicity and 
smoking history. 
(n=219) 

1, 5, and 10 years 0 D:72.1 
ND:NR 

45 Mortality (survival at 
5 and 10 years)  

Chandran 
2014 
UCSF, United 
States 

Living donors who 
donated at UCSF from 
11994-12/2007 with 
impaired fasting 
glucose> 100 mg/dl who 
were alive and agreed to 
participate (n=45) 

Living donors with normal 
fasting glucose matched to 
inpaired glucose donors for 
age, sex, race and year of 
donation who agreed to 
participate (n=45). 

10.4 years 31% of 
donors with 
impaired 
fasting 
glucose 
participated 
in the study 

47 58% Estimated GFR, 
albumin/creatinine, 
diabetes. 

Cherikh 2011 
United States 
 

Living donors with ESRD 
identified through OPTN 
and CMS ; 1987-2003 
(n=126) 

All living donors identified 
through OPTN (n=56,458) 

9.8 NR D with ESRD: 
38.4 
D controls : 
38.8 (at 
donation) 

D with 
ESRD post 
donation: 
42  
All 
LKD:57.2 

ESRD by sex, race 

Clemens 
2011 
Australia, 
Canada, 
Scotland 
 

Living donors recruited 
from 9 transplant centers 
in Canada, Australia and 
Scotland; 1970-2007 
(n=203) 

Healthy non-donors 
suggested by donor 
participants, no renal 
disease, HTN, diabetes, 
CVD, pulmonary disease, 
cancer (104) 

5.5 median (3.8-
8.4) 

D: 52% 
(203/421)  
C:39.6% 
(104/172) 

D: 44 
C: 40 

D: 62 
C: 63 

Psychosocial (SF-
36), 15 D and feeling 
thermometer 

Cuevas-
Ramos 2011 
 

Living donors with 
Metabolic Syndrome 
(MetS) (n=28) 

DvD: Living donors without 
MetS (112) 

MetS: 4(2.1-5.8) 
w/o MetS: 12(8.2-
15.7) 

61.9% 
(140/358) 

D with 
MetS:41.2 
D without 
MetS:36.0 

D with 
MetS:46.4 
D without 
MetS:58.9 

GFR, proteinuria 

Dols 2011 
Netherlands 
 

Living donors aged > 60; 
1994-2006 (n=117)   
 

Living donors aged <60 (422) 5.5 NR D >60: 65 
D<60: 46 

D >60: 59 
D<60: 56 

Mortality, CV 
Mortality, HTN, 
proteinuria, GFR 

Doshi 2013 
 
United States 

African American donors 
in Detroit, MI 1993-2006 
(n=103)  

Matched controls from 
CARDIA study (235) without 
contraindications to donation 
matched by age, gender, 

D: 6.8 (2.3) 
C: 6.4 (2.2) 

39.8% 
(103/171) 

D:35(8) 
C:34(6) 

D: 63% 
C:63% 

HTN, GFR, 
proteinuria 
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Study 
Design 
Country 

 
Donor Population  

Data Source 
(n=number analyzed) 

Comparison(s) 
Comparison Population 

Data Sources  
(n=number analyzed) 

Length of 
Follow-up mean 
or median years 

(range) 

Attrition-% 
who did not 
participate), 

(n 
participants/ 

N total) 

Age (mean) 
Sex 

(% women) 
Outcomes 

SBP, and duration of follow-
up 

El-Agroudy 
2007 
Egypt 
 

Living related kidney 
donors who donated 
1976-2002 (n=339) 
Age groups  
Sex (male vs female) 

Egyptian general population 10.7 (4.9) (5-30 
years) 

75.5% 
(339/1400) 

47.8 61.9% HTN, GFR, 
proteinuria, diabetes 

Fehrman-
Ekholm 2011  
Sweden 

Living kidney donors; 
1965-2005 (n=573) 

Present multiple regression 
with age as an independent 
variable with SBP and GFR 
as outcomes. 

14(2-43) 48.4% 
(573/1110) 

47.4  59 SBP, GFR, mortality 

Garg 2012 
(fractures) 
Canada 
 

Adult Ontario donors; 
1992-2009 (n=2015) 

Non-donors from 
administrative healthcare 
dataset without medical 
conditions that would 
preclude donation. 
Matched on age, sex, rural or 
urban residence, income at 
time of nephrectomy and 
assigned index date. 
(N=20150) 

D: 6.9 (3.8-11.0) 
C: 6.6 (3.5-10.7) 

NR (0.8% of 
donors with 
history of 
fragility 
fracture 
before 
donation. 

43 60 Fractures (lower and 
upper extremities)   

Garg 2008 
(CV) 
Canada 
 

Living donors between 
1993-2005 in Ontario, 
Canada. (n=1278) 

DvD: age, sex 
Non-donors from 
administrative healthcare 
dataset without medical 
conditions that would 
preclude donation. 
Matched on age, sex, rural or 
urban residence, income at 
time of nephrectomy and 
assigned index date. 
(N=20280) 

Mean 6.2 (SD 
3.2) (range 1-13)  

37.1% 
(1278/2033) 

41 60 Mortality, CV events, 
HTN 

Garg 2012 
Canada 

Living donors between 
1992-2009 in Ontario, 
Canada. (n=2028) 

DvD: age, sex 
DvND: overall, age, sex 
Matched on age, sex, rural or 
urban residence and income 
at time of nephrectomy. 

Median 6.5 (max 
17.7 years) 

NR 43 at donation 
50 at follow-up 
start 

60 Mortality, CV events 

Gibney 2007 Searched UNOS for All living donors:  African 17.6 (time NA 32 at donation 36 ESRD 
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Study 
Design 
Country 

 
Donor Population  

Data Source 
(n=number analyzed) 

Comparison(s) 
Comparison Population 

Data Sources  
(n=number analyzed) 

Length of 
Follow-up mean 
or median years 

(range) 

Attrition-% 
who did not 
participate), 

(n 
participants/ 

N total) 

Age (mean) 
Sex 

(% women) 
Outcomes 

United States patients who had 
donated a kidney and 
were now on the waiting 
list for a kidney. (102); 
1993-2005 
African American (45 
(44%), Caucasian 41 
(40%), Hispanic 
11(12%), Asian 2 (2%), 
Native American 1(1%)  
donors on transplant 
waiting list 

American 8889(14%), 
Caucasian 42,419(68%), 
Hispanic  7375(12%), Asian 
1879(3%), Native American 
487(0.8%) . 

between donation 
and wait list) 

Gibney 2008 
United States 
 

Searched UNOS for 
patients who had 
donated a kidney and 
were now on the waiting 
list for a kidney. (n=126) 
; 1988-2006 

DvD: African American (50) 
donors who need kidney 
transplant versus White (54) 
donors. 

NR NA 31  35 ESRD 

Gracida 2003 
Mexico 

Living donors between 
1992 and 2001, “normal” 
donors (n=422)  

Donors  with HTN (16) 
(defined as under control 
with diet and or 1 
medication), high cholesterol 
(62), obesity (BMI >30) (81), 
age > 60 (6) 

6.7 NR 34.5 49 HTN,  kidney 
function (creatinine, 
GFR) 

Gross 2013 
United States 
 

Living donors (n=2455) 
at three major transplant 
centers in the United 
States; 1963-2005 

National Health 
Measurement Survey 
(NHMS) results 
African American Health 
Project 

17 29.3% 
(2455/3470 
donors who 
were 
contacted) 

58  61 Psychosocial 

Ibrahim 2009 
Pregnancy 
Minnesota, 
USA 

Women  who donated a 
kidney  at UofMN 1963-
2007 (n=2102), 1589 
responded, 1085 
reported 3213 
pregnancies.  
Post-donation pregnancy 
only 317 in 141 D with 
post donation pregnancy 

Pre-donation pregnancies  
(n=92519) in 846 D with pre-
donation pregnancy only + 
204 in 98 D with pre and post 
donation pregnancies 
 
Post-donation pregnancies 
317 in 141 D with post-
donation pregnancies only + 

Women donated 
1963-2007, 
questionnaires 
sent 2003-2007 

2102 women 
donated, 180 
did not 
respond, 333 
were not 
contacted  

39  100 Pregnancy 
outcomes: Adverse 
maternal outcomes 
(HTN, diabetes, 
preeclampsia), fetal 
loss, prematurity 
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Study 
Design 
Country 

 
Donor Population  

Data Source 
(n=number analyzed) 

Comparison(s) 
Comparison Population 

Data Sources  
(n=number analyzed) 

Length of 
Follow-up mean 
or median years 

(range) 

Attrition-% 
who did not 
participate), 

(n 
participants/ 

N total) 

Age (mean) 
Sex 

(% women) 
Outcomes 

only + 173 in 98 D with 
pre and post donation 
pregnancies. 

173 in 98 D with pre and post 
donation pregnancies. 

Ibrahim 2009 
United States 

Living kidney donors 
from the U of M 1963-
2007 (N=3698) linked to 
death master file. For a 
random sample (n=255) 
from 2003-2007 other 
outcomes (HTN, GFR, 
albumin/cr) were 
collected 

NHANES sample matched to 
donors by age, sex, race, 
ethnic group, BMI, at the time 
of the measurement of GFR. 
 
US population norms served 
as control for SF-12 and 36 
results. 
 
Donors of opposite sex and 
other BMI categories served 
as references for comparison 
between groups.   

For GFR 
subgroup 
12.2(9.2) 

14.3% of the 
1785 
contacted 
donors 
presented for 
iohexol GFR 
measurement 

52.9 62.1 Mortality and ESRD 
rate for all donors, 
GFR, HTN, 
proteinuria, quality of 
life for subset 

Johnson 1999 
United States 

Living kidney donors at 
the University of 
Minnesota;1984-
1996(N=524) 

General US population 
scores 
 
Scores of patients who have 
CHF and patients who are 
depressed 

NR 40 41 61 Psychosocial 

Karakayali 
1998 
Turkey 

Living kidney donors 
(n=102) 
 

DvD: Female donors (57) 
Male donors (45) 

Mean 10.2 (range 
8mos. – 22 years) 

32 41 55.9 GFR, CKD 

Lam 2012 
Canada 
 

All Ontario LKD 1992-
2009 linked to 
administrative database 
for outcomes of acute 
dialysis  
 (n=2027) 

DvND: Ontario database, 
healthiest non-donors without 
claims for conditions that 
preclude donation prior to 
assigned index date. 
Matched1;10 on age, sex, 
rural or urban residence and 
income at time of 
nephrectomy. 
N=20227 

Median 6.6 (max 
17.7 years) 
D:6.6 
ND: 6.5 

7.1% (5.5% 
left Ontario, 
1.5% on non-
donors and 
0.6% of 
donors died,) 

43 60 Acute dialysis during 
any hospital stay 

Lee 2007 
Korea 

Living kidney donors 
who donated 1990-2001 
and had GFR data after 

Compares LKDs with GFR 
>60 (normal)  (78) to those 
with GFR <60 (CKD-GFR) 

Median 7.4 (range 
4.5-14.3) years  

86.2 % 
(104/756 
participated) 

42.5 42 GFR, HTN, 
Proteinuria 



 

Appendix‐ 57 
 

Study 
Design 
Country 

 
Donor Population  

Data Source 
(n=number analyzed) 

Comparison(s) 
Comparison Population 

Data Sources  
(n=number analyzed) 

Length of 
Follow-up mean 
or median years 

(range) 

Attrition-% 
who did not 
participate), 

(n 
participants/ 

N total) 

Age (mean) 
Sex 

(% women) 
Outcomes 

50 months of follow-up 
(n=104) 
 
Donors Age >50 (n=29) 
Donors with HTN (n=6) 
1st degree relatives 
(n=28) 

(26) at last follow-up.  
 
 
Donors Age <50 (75) 
Donors w/o HTN (98) 
Non 1st degree relatives (76) 

Lentine 2010 
United States 

Living donors 1987-2007  
from OPTN who had 
post-donation 
nephrectomy benefits 
with a private US health 
insurer at some point 
from 2000 to 2007 
(n=4650) 

Black donors (13.1%) 
White donors (76.3%) 
Hispanic donors (8.2%) 
 
Also unselected NHANES 
2005-2006 participants 
stratified by race and 
ethnicity 

Median time from 
donation to end  
data file for 
individual 7.7 
years 

NR 
Study sample 
N=4650, all 
donors in 
OPTN=86107 

37.2 54.6 ESRD, HTN, 
Diabetes, CKD 
diagnosed from 
insurance claims 

Lentine 2012 
United States 

Living donors 1987-2007  
from OPTN who had 
post-donation 
nephrectomy benefits 
with a private US health 
insurer at some point 
from 2000 to 2007 
(n=4650) 

General insurance 
beneficiaries matched by 
gender and age, follow-up 
limited to the shortest 

Median time from 
donation to start 
of insurance 4.9 
years and to the 
end of insurance 
7.7 years 

Study sample 
N=4650 

37.2 54.6 Depression 

Lentine 2014 
United States 

Living donors 1987-2008  
from OPTN who had 
post-donation 
nephrectomy Medicare 
billing claims 2000-2008 
(n=4,007) 

Living donors 1987-2007  
from OPTN who had post-
donation nephrectomy 
benefits with a private US 
health insurer at some point 
from 2000 to 2007 (4650) 
from prior study 

Median time from 
donation to end of 
insurance 6.0 
years 

NR 54.8 60 HTN, Diabetes, 
CKD, proteinuria 
diagnosed from 
insurance claims 

Mac Donald 
2014 
UMN, USA 

Living donors at the Uof 
Minnesota 1963-2012 
who were < 18 years of 
age at donation (n=39) 

Living donors at the Uof 
Minnesota 1963-2012, 18-30 
years of age at donation, 
matched to to adolescent 
donors on gender, relation to 
the recipient, BMI at 
donation, MDRD eGFR, year 
of donation (128) 

Mean Adolescent 
D follow-up: 
31.8+8.0 years 
 
Mean Adult D 
follow-up: 
29.2+10.3 years 

NR, 39/42 
adolescent 
donors 
included in 
the analyses 

Adolescent D: 
17.1+0.7 
Adult D: 
24.2+3.6 

Adolescent 
D: 43.6 
Adult D: 
51.6 

Mortality, eGFR, 
proteinuria, HTN, 
Diabetes 
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Study 
Design 
Country 

 
Donor Population  

Data Source 
(n=number analyzed) 

Comparison(s) 
Comparison Population 

Data Sources  
(n=number analyzed) 

Length of 
Follow-up mean 
or median years 

(range) 

Attrition-% 
who did not 
participate), 

(n 
participants/ 

N total) 

Age (mean) 
Sex 

(% women) 
Outcomes 

Mjoen 2011 
Norway 

Living kidney donors 
1963-2007 in Norway 
who responded to 
questionnaires (n=1508), 
responses from 1414 
used in analyses 

Unselected non-
institutionalized population 
16-80 years from Akershus 
county in Norway (6800)   

Median 12.6 
years 

24% 
(1508/2269 
responded) 

46 60.5 Quality of Life 

Mjøen 2013 
Norway 

Living kidney donors 
who donated 1963-2007 
in Norway after exclusion 
of donors with 
BP>140/70, BMI>30, 
age >70 or <20, 
microalbuminuria, or 
eGFR<70 ml/min (n= 
1,901).  
 

Matched to healthy 
participants from the HUNT 
population study, only 
subjects with BP<140/90, 
BMI<30, those without 
diabetes, CVD, or HTN (use 
of BP meds) were included 
(32,621) 

D: median 15.1 
(range 1.5-43.9) 
years 
C: median 24.9 
(range 0.1-26.0) 
years 

0 (no loss to 
follow-up) 

D: 46.0  
 
C: 37.6 

D: 59 
C: 53.1 
 

Mortality 
CV Mortality 
ESRD 
 

Muzaale 2014 
 

OPTN Donors 
(n=96,217)who donated 
4/1/1994-11/30/2011  
linked to CMS to 
ascertain ESRD status 
(maintenance dialysis, 
placement on waiting list 
or receipt of transplant) 

NHANES III participants after 
excluding those with 
contraindications to kidney 
donation matched on age, 
sex, race, education, BMI, 
smoking, SBP (20,024) 
linked to CMS to ascertain 
ESRD status.  

D:7.6 (3.9-11.5) 
C:15 (13.7-15) 

NA 40.2 59 ESRD 

Okamoto, 
2010 
Cross-
sectional 
Japan 

Glucose intolerant 
donors who donated 
1985-2008, n= 71 
(diabetic n=21, impaired 
glucose tolerance m=44) 

Non-glucose intolerant 
donors (373) 

DM D: 7.3 +5.9 
GIT D: 8.4+6.8 
No GIT D: 
10.7+6.8 

7.9% 54 63 Mortality 

Reese 2014 
Retrospective 
United States  

OPTN /UNOS donors > 
55 years at donation, 
who donated 1996-2006 
and had a matched non-
donor (3368) used for 
death outcome analysis, 
donors with Medicare 
used for CVD outcome 

Participants in the Health and 
Retirement Study (NIH, 
nationally representative 
sample of adults > 50 years 
of age in the US) without 
HTN, diabetes, CVD, 
pulmonary disease, 
psychological or neurological 

Median 7.8(IQR 
5.1-10.2) 

3368/5152 
(65.4%) 
donors were 
matched 
3368/7319 
(46.0%) 
eligible non-
donors were 

51 59 Death, death or CVD 
event (ischemic 
cardiac disease, 
congestive heart 
failure, stroke, PVD), 
diabetes 
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Study 
Design 
Country 

 
Donor Population  

Data Source 
(n=number analyzed) 

Comparison(s) 
Comparison Population 

Data Sources  
(n=number analyzed) 

Length of 
Follow-up mean 
or median years 

(range) 

Attrition-% 
who did not 
participate), 

(n 
participants/ 

N total) 

Age (mean) 
Sex 

(% women) 
Outcomes 

analysis (1312) condition, BMI <40 who rated 
their health as good, very 
good or excellent who were 
matched to donors by index 
date, race, sex, 
neighborhood poverty level, 
BMI (3368). 

matched for 
death 
outcomes  

Reisaeter 
2009 
Cross-
Sectional 
Norway 

Linked the Norwegian 
Renal Registry with the 
Medical Birth Registry of 
Norway to identify 326 
donors with 726 
pregnancies, 106 post-
donation 
pregnancies;1967-2002 

Medical Birth Registry of 
Norway 
Pre-donation pregnancies 
N=620 
Random sample of birth 
registry 1% (N=21511) 
 

NR 0 27 100 Chronic 
hypertension, 
gestational 
hypertension, 
preeclampsia, 
Mortality (stillbirths) 

Segev 2010 
United States 

OPTN Donors who 
donated 1994-2009 
linked to Social Security 
Death Master File 
(n=80,347) 
 

NHANES III participants after 
excluding those with 
contraindications to kidney 
donation matched on age, 
sex, race, educational 
background, history of 
cigarette smoking, pre-
operative body mass index 
(BMI), and preoperative 
systolic blood pressure 
(SBP) (n=9364) 

6.3 0.001% NR 58.5 Mortality 

Storsley 2010 
Canada 
 

Aboriginal donors 
donating 1970- 2007( 
n=38) 
 

Randomly selected white  
donor controls (n=76). 

AD:14.6+9.3 
WD:13.4+9.5 

9% AD: 32.0 
WD: 40.0 

Ad:61 
WD:52 

Death, ESRD, HTN, 
GFR 

Thomas 2013 
Canada 

All Ontario LKD 1992-
2009 linked to 
administrative database 
for outcomes of kidney 
stones (n=2019) 
 

DvND: Ontario database, 
healthiest non-donors without 
claims for conditions that 
preclude donation prior to 
assigned index date and no 
h/o kidney stones. 
Matched1;10 on age, sex, 
rural or urban residence and 

Median 8.4  (max 
19.7years) 
D: 8.8 
ND: 8.4 

<7% 43 60 Kidney stones 
(claims for surgical 
interventions) 
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Study 
Design 
Country 

 
Donor Population  

Data Source 
(n=number analyzed) 

Comparison(s) 
Comparison Population 

Data Sources  
(n=number analyzed) 

Length of 
Follow-up mean 
or median years 

(range) 

Attrition-% 
who did not 
participate), 

(n 
participants/ 

N total) 

Age (mean) 
Sex 

(% women) 
Outcomes 

income (n=20190) 
Thomas 2014 
Canada 
 

All Ontario LKD 1992-
2009 linked to 
administrative database 
for outcomes of GI 
bleeding  (n=2009) 

DvND: Ontario database, 
healthiest non-donors without 
claims for conditions that 
preclude donation or GI 
bleeding episodes prior to 
assigned index date. 
Matched1;10 on age, sex, 
rural or urban residence and 
income at time of 
nephrectomy. 
(n=20090) 

8.4, max 19.7 
D: 8.8 
ND:8.4 

8.5% 
6.5% moved 
from Ontario, 
2% died. 

42 60 GI bleed 

Tsai  2013 
Taiwan 

105 LKDs; 1983-2011 in 
Taiwan 

Donors with lower eGFR at 
donation (n=NR) 
Female donors (n=60) 
Male donors (n=45) 

5.4+4.9 NR 46.3 60 ESRD, CKD, 
proteinuria 

Von Zur-
Muhlen 2014 
Sweden 

455 LKDs; 1974-2008 in 
Sweden, 395 LKDs who 
agreed to participate in 
the study 

Female vs male donors 
Pre-donation GFR, age, BMI 

11+7 18.5%  49 58 eGFR, HTN, 
proteinuria 

Wafa, 2011 
Egypt 

Consecutive live donors 
between 1976 and 2008 
(n=2000) 

8 donors who developed 
ESRD 

NR NR 30.9 25 ESRD 

BMI= Body Mass Index; ClCr= creatinine clearance; CMS= Center for Medicare and Medicaid Services; CV = Cardiovascular; D= Donors; ESRD = End-
stage renal disease; GFR = Glomerular Filtration Rate; GI= Gastrointestinal; HTN = hypertension; IFG = Impaired Fasting Glucose; MetS = Metabolic 
Syndrome; ND= Non-Donors; NDI= National Death Index; NR = Not reported; National Health and Nutrition Examination Survey (NHANES III) conducted 
between 1988 and 1994; OPTN= Organ Procurement and Transplantation Network; SBP = systolic blood pressure; SSDI= Social Security Death Master 
File; DvD= donor versus donor; DvND=donor versus non-donor
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Table D4. Long-Term Outcomes: Risk of Bias Assessments of Included Studies 

Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

Berger 2011 
Retrospectively 
ided prospective 
registry cohort 
with matched 
non-donor 
controls mortality 

Moderate (all 
older donors 
were included, 
controls were 
matched based 
on NHANES 
data) Low Low 

Differential follow-up start - at donation for D 
vs at data collection for non-donors. Also, 
despite matching, donors likely are more 
carefully selected compared to non-donors. 

Moderate risk 
of bias. This 
study has 
better design 
than many, 
matched 
healthy 
controls.  
Despite the 
effort, control 
population 
likely differs 
from donor 
pool. 

Berger 2011, 
retrospective, 
USA Mortality 

Comparison 
group 
appropriately 
selected and 
matched to 
study group; 
significant 
difference in 
baseline 
characteristics 
on some 
parameters (no 
of females, 
BMI>30, and 
prevalence of 
HTN). (high) 

Statistical 
analysis 
appropriate 
though study 
not powered 
for subgroup 
interaction 
effect. (high) 

Very low percentage 
(<5%) of attrition. 
(low)   

Moderate risk 
of bias due to 
differences in 
baseline 
characteristics
, and lack of 
power for 
subgroup 
interaction 
effect. 

Chhandran 2014 
Retrospective 
matched cohort 

eGFR, 
albuminuria, 
diabetes, HTN 

Moderate 
(donors who 
participated 
differed from 
those who 
didn’t) Low High 

Mached donors differed from impaired 
glucose donors (lower BMI, lower BP 
predonation). 

High to 
moderate risk 
of bias 

Cherikh 2011 
(AJT). 
Retrospective ESRD 

moderate to 
high. 
Comparison to 

Relatively 
short follow up 
of avg 9.8 yrs. low 

Avg duration of follow up 9.8 yrs. May be 
short to completely assess ESRD risks. 

moderate to 
high risk of 
bias. No 



 

62 
 

Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

cohort of donors 
between 1987 
and 2003. Affect 
of age and 
ethnicity.  

USRDS 2009 
annual data 
report 

appropriate 
control group. 

Cherikh 2011 
Restrospective 
cohort study of 
LKDs and risk for 
ESRD ESRD 

Low (Single 
arm study 
including only 
LKDs as 
defined by 
known registry 
data) 

Low (Robust 
measurement
s for ESRD 
from multiple 
data sources, 
manual 
confirmation 
of data in 
some 
instances) 

Low (No 
documentation of 
the extent of 
missing data, 
however likely low 
as patients cannot 
be "lost to follow-up" 
in these government 
datasets) No 

Low risk of 
bias. This 
retrospective 
study utilized 
multiple data 
sources with 
robust 
methods and 
did not 
attempt a 
comparison to 
a healthy non-
donor 
population due 
to issues with 
selection bias. 

Clemens 2011, 
Canada, 
Scotland, 
Australia, 
retrospective 
cohort 

Psychosocial 
outcomes 
based on SF 
36, 15D, feeling 
thermometer 

High (17% of all 
donors 
participated), 
controls 
suggested by 
donors but 
were not able to 
donate 

High, donors 
who 
responded 
might have 
been better of 
than the rest High 

There was correlation between D and ND 
controls were suggested by donors and are 
likely their family members.  

High risk of 
bias, high 
attrition, 
outcomes are 
subjective. 

Clemens, 2011 
Retrospective 
cohort in 
Canada, 
Australia and 
Scotland 

SF-36 and 
Feeling 
Thermometer 

High - 44% of 
eligible donors 
participated, 
Controls were 
suggested by 
the donors 
themselves. Moderate    

Unclear - attrition is 
tough to assess in a 
one-time survey Retrospective nature = potential recall bias 

High - 
responders 
aren't likely 
entirely 
reflective of 
the entire 
sample, not all 
validated 
instruments 
used. 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

Cuevas-Ramos 
2011 
Retrospective 
Cohort 
Mexico 

eGFR, 
Albuminuria 

High - interim 
report only, but 
>20% of full 
sample 
included and no 
way of knowing 
how they 
compare to the 
full cohort. 

Moderate - 5 
year f/u High - 40%   

Moderate to 
high - 
selection bias, 
high attrition 

Cuevas-Ramos 
2011 
Retrospective Low eGFR 

Moderate to 
high - age and 
gender possible 
confounding 
factors, 
enrollment bias 

Unclear/high - 
not clear if 
statisticians 
were blinded 
to data Low   

Moderate risk 
of selection 
bias between 
the two groups 
due to 
confounding 
factors, 
enrollment 
bias 

Dols 2011 
Retrospective 
cohort study of 
the impact of age 
and LKD 

eGFR, 
proteinuria 

Unclear (No 
documentation 
of baseline co-
morbidities 
between each 
group, could 
older patients 
have more 
chronic illness, 
less strict 
selection 
criteria?) Low 

Unclear (16% lost to 
follow-up at 1 year 
in both groups, no 
formal disclosure of 
lost to follow-up for 
later years) 

Surgical technique differences by time 
period, more younger patients were included 
from earlier years before laparoscopic 
donation was standard of care 

Moderate risk 
of bias. This 
retrospective 
study was a 
single center 
cohort and did 
not disclose if 
there were 
differential co-
morbidities 
between 
groups that 
could explain 
their results 
aside from 
age alone. 

Dols 2011 (AJT). 
Prospective 
cohort of 
consecutive 
donors 
compared by 
age.Compared 
donors older or Estimated GFR 

High. Not 
comparing 
elderly donors 
to age matched 
controls.  

Moderate-
high. Short 
term follow up 
(median 
5.5yrs) 

low. Data on 539 
consecutive donors.  

Renal function based on estimated GFR. 
May be less accurate in elderly compared to 
younger population (MDRD used).  

High risk of 
bias. No age 
matched 
comparison 
group. 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

younger then 60.  

Doshi, 2013 
Retrospective 
cohort 

eGFR, albimin, 
creatinine 

High - matching 
not entirely 
successful, 
eGFR  and 
insurance 
status not well 
matched 

Moderate - 
short follow-up 
at 6.8 years 

High - only 69% of 
eligible donor 
participated   

Moderate - 
high attrition, 
matching not 
entirely 
successful 

Doshi, 2013 
United States 

Renal function, 
HTN, diabetes, 
proteinuria 

Low (best 
possible 
selection from a 
prospective 
cohort, 
comorbidities 
excluded and 
non-donors 
matched by 
age, gender, 
BP, time of 
follow-up. Low  Moderate Low 

Low to 
Moderate Risk 
of Bias. 

El-Agroudy 2007 
Egypt 
Retrospecitve 
study 

HTN by sex 
groups; serum 
creatinine, 
proteinuria, 
HTN, diabetes 
by age group; 
diabetes, CV 
events for the 
general cohort. 

High, only 
24.2% of the 
cohort had 
prospective 
follow-up.  Unclear High 

High, general population comparison, only 
age and sex matched.  

High risk of 
bias (high 
attrition, 
possible 
selective 
outcome 
reporting, 
poorly 
matched 
control 
population). 

El-Agroudy, 2007 
Egypt 
Retrospective 
cohort 

HTN, serum 
creatinine and 
proteinuria, by 
age 

High - 25% of 
potential 
participants    High (75%) High 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

Fehrman-Ekholm 
2011 (NDT). 
Cross-sectional 
retrospective 
sutdy in sweden. 

GFR, measured 
and estimated  

High. Donor 
function 
compared to 
previous 
studies of 
donors.  low 

No data on 
deceased donors. 
10% of donors with 
no data 

Some donors deceased and 10% lost not 
included. Participation of 70% potential 
donors.  

High risk of 
bias. No 
reported data 
of comparison 
group.  

Fehrman-Ekholm 
2011 Cross 
sectional study of 
LKDs and renal 
function over 
time eGFR 

High (Cross 
sectional study, 
survival bias 
given they 
excluded 
deceased 
patients from 
analysis, non-
participation 
rate is 
moderately 
high) Low Low No 

Moderate to 
high risk of 
bias. This is a 
cross 
sectional 
study with a 
potential for a 
high degree of 
selection bias 
and immortal 
time bias 
which may 
tremendnously 
impact their 
results. 

Garg 2008 
(Transplantation)
. Retrospective 
cohort sutdy of 
living donors in 
Ontario Canada. 
Donors between 
1993 and 2005.  

Composite of 
time to death or 
first major 
cardiovascular 
event. 

moderate to 
high. Non-
donors from 
general 
population. 

Donors more 
frequently 
followed then 
general 
population low Short follow up of 6.2 years (range of 1-13).  

moderate risk 
of bias. 
General 
population 
control group.  

Garg 2008 
Retrospective 
cohort study of 
LKDs and risk of 
cardiac disease 

Time to death 
or major CV 
event 

Unclear 
(Excellent study 
design with 5:1 
matched 
controls on age, 
sex, income, 
and healthcare 
utilization but 
no information 
on control co-
morbidities) Low Low No 

Low to 
moderate risk 
of bias. This is 
an excellently 
designed 
registry study 
using multiple 
data sources 
and decent 
controls, 
although they 
lacked co-
morbidity 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

information on 
controls. The 
comparison 
group could 
include 
patients that 
could have 
conditions that 
would 
excluded them 
from being a 
donor. 

Garg 2012 
Retrospective 
cohort study of 
LKDs and risk of 
cardiac disease 

Time to death 
or major CV 
event 

Low (Excellent 
study similar to 
previous 2008 
study, but 
higher sample 
size and more 
variables used 
in matching 
controls to 
donors) Low Low No 

Low risk of 
bias. This 
study added 
on the 
previous study 
by making the 
controls more 
robust and 
comparable to 
the health of 
someone who 
would be a 
candidate for 
donation. 

Garg 2012 
(BMJ). 
Retrospective 
population based 
matched cohort 
study of donors 
in Ontario 
Canada. Donors 
between 1992 
and 2009.  

Composite of 
time to death or 
first major 
cardiovascular 
event. 

moderate: 
matched 
donors from 
"the healthiest 
segment of the 
general 
population". 

Follow up 
mean 6.5 yrs. 
May be to 
short for 
detection of 
composite 
primary end 
point low Poor reliability mentioned in cause of death 

Moderate risk 
of bias. 
General 
population 
control group.  

Garg 2012 
Retrospectively 
ided prospective  
administrative 
database donor 
cohort with 

Lower and 
upper extremity 
fragility 
fractures 

Moderate  (all 
donors in 
Ontario were 
included and 
controls were 
matched based 

Authors state 
that database 
codes for 
fractures are 
sensitive. Both 
D and ND had Moderate. 

Non-donor characteristics are defined by 
claims (some have low sensitivity) 

Moderate risk 
of bias due to 
claim - based 
definition of 
non-donor 
characteristics 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

matched non-
doner controls. 

on claims) similar criteria 
for fracture 
diagnosis. 
Non-blinded.  
High. 

(unknown 
other 
predictors of 
fractures, such 
as smoking, 
fitness, falling 
tendency etc). 

Garg 2012, 
retrospective, 
Canada. Fractures 

Comparison 
group 
appropriately 
selected and 
matched to 
study group; no 
significant 
difference in 
baseline 
characteristics. 
(low) 

Statistical 
analysis 
appropriate; 
sample size 
significantly 
large detect 
effect. 
Subgroups 
specified a 
priori (low) 

Study based on 
database containing 
all the variables 
needed by the 
researchers so no 
missing data issues. 
(low) 

Yes. Outcomes mainly assessed from claims 
data which may not reflect true clinical 
outcomes. Also a single center study 

Moderate 
bias, mainly 
due to study 
based on 
claims data 
which may or 
may not reflect 
true clinical 
outcome. 

Gibney, 2007 
United States 

 GFR, ESRD by 
race 

Uncertain – no 
between group 
comparisons by 
characteristics. Moderate 

Difficult to say in a 
chart review design 

Outcomes are assessed entire through 
registry data. 

 Moderate to 
high 

Gibney 2007  
United States 
Retrospective 

Low 
eGFR/ESRD 
(Race of donors 
on wait list for 
transplantation  
advanced 
CKD/ESRD in 
donors) 

High/unclear - 
not entirely 
clear whether 
AA donor group 
and Caucasian 
donor group 
were well 
matched in 
terms of 
confounding 
factors High Unclear   

Moderate to 
high risk of 
bias - 
probable 
significant 
confounding 
factors 
between the 
two outcomes 
groups 

Gibney 2008 
(Trans Pro). 
Retrospective 
study of donors 
with ESRD 
compared to all 
donors between 
1988 and 2006 

Characteristics 
of donors with 
ESRD 

moderate. Both 
groups as 
donors but no 
baseline 
characteristic 
comparisons 
beyond age 
and race. 

High. No 
information 
reported on 
donors with 
ESRD who 
were not listed 
or deceased 
with ESRD. moderate.  Comparison groups of different time frames.  

high risk of 
bias. May be 
differences in 
baseline 
characteristics 
between 
donors with 
and without 
ESRD. 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

Gibney 2008 
Descriptive study 
of LKDs and 
age/sex/race and 
risk of ESRD 

Frequencies of 
age/sex/race for 
LKDs on waitlist 
versus all LKDs Low Low 

Unclear (see next 
comment) 

The inclusion of LKDs from differential time 
periods (waitlist only assessed from 1996-
2006) and not having any other data to 
control for possible confounding makes 
interpretation of the results of this study very 
challenging. 

Moderate risk 
of bias. The 
study design 
is descriptive 
in nature and 
the groups 
were chosen 
in very 
arbitrary way. 
A correlation 
was observed 
with no control 
for 
confounding 
factors. 

Gracida, 2003   Low Low  Unclear 
F/u time 6.7 years, SDs not reported. 
Authors mention   High 

Gross 2013 
(AJT). 
Observational 
cross sectional 
survey of living 
donors between 
1963-2005 at 3 
centers 

Quality of life 
based on SF-36 
survey 

high. Control 
group 
unselected from 
US population. 
Not medically 
matched.  

moderate. 
Poor response 
rate 

moderate. Only 50% 
of eligible donors 
contacted, of these 
2/3rd's returned 
questionnaire 

Non-participants in survey differed from 
participants.  

Moderate risk 
of bias due to 
missing 
eligible 
donors, 
comparison to 
general 
population in 
US which are 
not medically 
matched. 

Gross 2013 
Cross-sectional 
study examining 
health related 
QOL in LKDs 

Health-related 
QOL 

High (Cross 
sectional 
design with only 
27% of all 
donors 
enrolled, high 
initial exclusion 
rate with 
potential of 
survival bias) Low 

Low (survey 
participation rate 
was high at 97% of 
those who 
consented) No 

High (results 
could be 
entirely 
explained by 
selection bias 
given the 
sheer number 
of donors who 
were initially 
excluded). 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

Ibrahim 2009 
(NEJM). Single 
center 
retrospective 
cohort, donors 
between 1963 
and 2007.  

Survival and 
ESRD 

Moderate to 
high, 
comparison to 
general 
population. 
Survival 
compared to life 
tables.  low low no 

moderate to 
high risk of 
bias. No 
appropriate 
control group. 

Ibrahim 2009 
Long term 
consequences of 
kidney donation 

Death, ESRD, 
eGFR, 
hypertension, 
QOL 

Low (random 
selection of 
contacted 
donors within a 
stratified 
scheme lowers 
impact of 
selection bias, 
NHANES 
controls) Low Low No 

Low (well-
designed 
study with 
random 
subpopulation 
from 
thousands of 
known donors, 
robust 
NHANEs 
controls) 

Ibrahim 2009 
Retrospective 
cohort of women 
who donated at 
the U of MN  

Pregnancy 
outcomes such 
as maternal 
complications, 
fetal loss, 
prematurity 

High, 75% 
responded to 
questionnaires 

High, based 
on recall High 

Pre-donation pregnancies were more remote 
than post-donation (16. yrs vs 2.5 yrs from 
survey) 

High risk of 
bias, though 
response rate 
is high, there 
were non-
responders. 
Also, 
outcomes 
were based on 
recall many 
years later.  

Ibrahim 2009, 
retrospective, 
USA. 

Pregnancy 
outcomes. 

Unclear if 
comparison 
group 
appropriate; no 
significant 
difference in 
baseline 
characteristics. 
(unclear) 

Statistical 
analysis 
appropriate 
though many 
confounders 
not adjusted 
for, and ack of 
an internal 
control 
group.(high) 

Missing data 
handled by 
imputation; 
responders differed 
from non-
responders on some 
parameters.(unclear
) 

Yes. Possibility of both response and recall 
bias. (high) 

High, due to 
inappropriate 
selection of 
comparison 
group, and 
high possibility 
of response 
and recall 
bias). 

Johnson 1999 
Cross sectional 

Quality of 
life/psychosocia

Unclear - 
comparison High 

High - survey - 
cross sectional -   

High risk of 
bias - survey 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

l outcomes group (?) ~60% response rate with only 60% 
response rate 

Karakayali, 1998 
Hypertension 
by age 

Low - Within 
donor 
comparisons Unclear Unclear  Moderate 

Lam 2012 
Retrospectively 
ided prospective 
administrative 
database donor 
cohort with 
matched non-
doner controls. 

Acute dialysis 
(procedure 
codes) 

Moderate(all 
donors in 
Ontario were 
included and 
controls were 
matched based 
on claims) 

High. 
Database 
codes for AKI 
are not very 
sensitive, 
though 
dialysis is 
easier to 
identify 

Moderate, higher 
proportion of non-
donors died. 

Non-donor characteristics are defined by 
claims (some have low sensitivity) 

Moderate risk 
of bias. Acute 
dialysis is a 
rare event, 
might not have 
the power to 
see the 
difference. 
Also bias due 
to claim-based 
definition of 
non-donor 
characteristics
.  

Lam 2012, 
retrospective, 
Canada. Acute dialysis 

Comparison 
group 
appropriately 
selected and 
matched to 
study group; no 
significant 
difference in 
baseline 
characteristics. 
(low) 

Statistical 
analysis 
appropriate; 
sample size 
significantly 
large detect 
effect. 
However, 
study not 
powered for 
subgroup 
interaction 
effect though 
this could be 
negated by 
the large 
sample 
size(low) 

Study based on 
database containing 
all the variables 
needed by the 
researchers so no 
missing data issues. 
(low) 

Yes. Outcomes mainly assessed from claims 
data which may not reflect true clinical 
outcomes. Also a single center study 

Moderate 
bias. Good 
study design 
and statistical 
analysis, but 
significant bias 
might result if 
claims data do 
not match 
significantly 
with clinical 
outcome. 
Also, study not 
powered for 
subgroup 
interaction 
effect. 

Lee 2007 
Retrospective 

Low eGFR 
(eGFR <60 
mL/min) 

Moderate - low 
eGFR group 
with 
significantly 
greater age High Unclear   

Moderate to 
high - 
significant age 
difference 
between the 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

two groups 
being 
compared 

Lentine, 2010 
Retrospective 

 Cardiovascular 
disease, 
Hypertension, 
diabetes, CKD 

 Moderate – 
administrative 
database 
comparison 
group  Moderate      Moderate 

Lentine, 2012 
Retrospective  Depression 

 Moderate – 
administrative 
database 
comparison 
group  Moderate      Moderate 

Lentine, 2014 
Retrospective 

HTN, CKD, 
Diabetes 

Moderate, 
donots with 
insurance were 
selected 

Moderate, 
CKD claims 
have low 
sensitivity Low  Moderate 

Mac Donald, 
2014 

Mortality, 
eGFR, 
proteinuria, 
HTN, diabetes 

Moderate, 
younger donors 
were compared 
to older donors, 
longer follow-up 
of younger 
donors 

Moderate, not 
all donors had 
creatinine 
measurement
s and 
proteinuria 
measurement
s thought the 
follow-up 

High for lab 
outcomes: 23/39 
and 88/128 donors 
had creatinine and 
HTN data available 
in 109 donors 
(subgroup 
distribution not 
given) None Moderate 

Mjoen 2011 
Cross-sectional 
study of LKDs 
and QOL QOL 

Low (high 
participate rate 
overall, limited 
survival bias) 

Unclear 
(control group 
was a US 
population 
norm 
compared to a 
Norwegian 
donor 
population) Low No 

Low (high 
participation 
rate given it’s 
a cross-
sectional 
survey design, 
possible bias 
from using a 
US control 
population) 

Mjoen 2011 
(AJT). Cross 
sectional study of 
donors between 
1963 and 2007 

Quality of life 
based on SF-36 
survey 

high. Control 
group 
unselected from 
Norwegian 
population. Not 

moderate: 76 
% response 
rate from 
donors in 
collection low to moderate 

No pre-donation comparison to see change 
with donation in SF-36 

moderate-
high. 
Comparison 
group not 
matched. 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

compared to 
general 
population in 
Norway. 

medically 
matched.  

period Donors may 
be more 
healthy then 
comparison 
general 
population 
group 

Mjoen 2013 (KI). 
Retrospective 
study of events 
1963-2007 in 
Norwegian 
donors 
compared to 
potentially 
eligible kidney 
donor control 
group 

ESRD, 
cardiovascular 
and all-cause 
mortality 

moderate. Age 
of controls 
younger (46 vs 
37.6 yrs). Also 
slightly lower 
BMI and 
systolic BP. low low 

All donors and controls from single country. 
No data on renal function. 

low to 
moderate: 
Study has in 
general longer 
follow up 
times and 
large number 
of events then 
others 

Mjoen 2013 
Retrospective 
cohort study of 
LKDs and long 
term outcomes death, ESRD 

High (Inclusion 
of donors prior 
to 1985, control 
population was 
not matched 
with donors to 
any variable, ie 
age/sex) Low 

Unclear (use of 
imputation for 
missing data) No 

Moderate 
(Lack of 
matching by 
key variables 
between 
donors and 
controls is a 
key limitation 
of this study; 
attempts to 
control this 
with 
regression, 
but matching 
would have 
been a better 
study design) 

Muzaale 2014 
(JAMA). 
Retrospective 
cohort matched 
to NHANES III 
healthy non-
donors 

Cumulative 
incidence and 
risk of ESRD 

Moderate: 
screened non-
donor 
population 
derives from 
NHANES III. 
May not all 

moderate: 
Short follow 
up, mean of 
7.6 years low 

Compared groups not of concurrent years. 
Donors were 1994-2011 and matched 
controls between 1988-1994. 

Moderate risk 
of bias: 
moderate. 
Control 
population 
may differ 
from donor 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

have been 
approved 
donors. 

pool. 

Muzaale 2014 
Retrospective 
registry study of 
LKDs and risk of 
ESRD ESRD 

Low (Matched 
control 
population from 
NHANES, 
donors are from 
registry data) Low Low No 

Low (Well-
designed 
study that took 
into account 
differential 
follow-up 
when 
comparing 
donors to non-
donors, 
matched 
NHANES 
population, 
large N with 
enormous 
power). 

Okamoto 2010 
Cross sectional  

Mortality and  
ESRD 

Moderate - age 
difference 
between to 
groups High 

High - survey - 
cross sectional    

Moderate to 
high risk of 
bias - age 
difference 
between the 
two groups, 
responder 
bias 

Okamoto, 2010 
Japan 
Cross-sectional 
survey 

Survival, ESRD, 
HTN 

GI group is 
older, non-GI 
group is more 
female High Moderate Not detected 

 High risk of 
bias 

Reese 2014, 
USA 

Survival, Death 
or CVD, 
diabetes 

Moderate – 
65% of eligible 
donors and 
46% of eligible 
non-donors 
were matched 
and used in 

Low for death 
High for CVD 
as they used 
Medicare 
claims 

Low – all donors 
included in the 
analysis were 
followed for 
outcomes Not detected 

Low to 
moderate risk 
of bias for 
death; 
Moderate to 
high risk of 
bias for CVD 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

analysis of 
mortality. 
Matched 
donors were 
younger, less 
likely to be AA, 
more likely to 
come from 
neighborhoods 
with less 
poverty  

outcomes. 

Reisaeter 
2009,Norway 

Pregnancy 
outcomes such 
as maternal 
complications, 
fetal loss, 
prematurity Low Low  Low 

Women who have deliveries after donation 
are older at delivery, increasing probability of 
complications. 

High risk of 
bias. 
Comparison 
between 
pregnancies 
pre-and post- 
donation is 
biased by 
difference in 
mother 
characteristics
, with older 
age at post-
pregnancy 
being a 
predictor of 
poor 
pregnancy 
outcomes. 
Comparison of 
donor 
outcomes to 
non-donor is 
biased by 
selection: 
donors are 
healthier than 
random 
sample of 
women and 
should have 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

better 
outcomes.  

Reisaeter 2009, 
retrospective, 
Norway. 

Pregnancy 
outcomes. 

Appropriate 
selection of 
comparison 
group, though 
description of 
baseline 
characteristics 
not 
extensive.(High
) 

Statistical 
analysis test 
used 
(Fisher's) did 
not allow for 
adjusting of 
confounding, 
though a more 
sophisticated 
test GLMM 
(regression 
analysis) 
employed but 
ony used for 
two groups in 
this regard. 
(high) 

No mention of 
missing data or 
attrition. (unclear) 

Yes. Possible selective reporting of 
outcomes. (high) 

High due to 
baseline 
characteristics 
of mothers not 
described 
thoroughly 
enough to 
explore 
possible 
differences 
that might 
affect 
pregnancy 
outcomes. 

Segev, 2010  Death, ERSD 

 Administrative 
comparison 
group  Low  Low   

 Low-
Moderate 

Storsley, 2010 

Mortality, renal 
function, HTN, 
diabetes, 
proteinuria     High    High 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

Storsley 2010, 
Canada, 
Manitoba 

Death, ESRD, 
renal function, 
HTN, diabetes, 
proteinuria 
among 
Aboriginal 
donors and 
white donors 
(controls) 

High (data 
available 31/38 
AD and 64/76 
WD) Low High 

High, white donors were chosen other than 
matched Aboriginal non-donors, gen 
population outcomes are also different 
between A and W individuals. Unclear if 
donation modifies this risk.  

High risk of 
bias 

Thomas 2013 
Canada 
Retrospectively Stones 

High, donors 
screened for 
donation. 
Controls were 
screened likely 
due to 
symptoms 

Low to 
Moderate Moderate 

Moderate, non-donor's characteristics are 
defined by claims. 

Moderate Risk 
of Bias 

Thomas 2013 
Canada 
Retrospectively 
ided prospective  
administrative 
database donor 
cohort with 
matched non-
donor controls. 

Kidney stones 
requiring 
surgical 
procedures and 
hospital 
encounters for 
kidney stones 

High, donors 
had greater 
screening for 
history of prior 
kidney stones 
(in clinic) vs 
controls were 
screened based 
on claims over 
a certain time 
frame 

Moderate, 
Claims for 
kidney stones 
requiring 
procedures or 
hospital visit 
not validated. Moderate None detected. Moderate 

Thomas 2014 
Retrospectively 
ided prospective 
administrative 
database donor 
cohort with 
matched non-
donor controls. 

GI bleeding risk 
(ICD-9 codes) 

Moderate(all 
donors in 
Ontario were 
included and 
controls were 
matched based 
on claims) 

High, GI B 
identified 
based on ICD-
9 codes, 
though they 
have PPV of 
86% Moderate 

Non-donor characteristics are defined by 
claims (some have low sensitivity) 

Moderate risk 
of bias due to 
claim - based 
definition of 
non-donor 
characteristics 
as well as 
claim based 
definition of 
the outcomes, 
though should 
not be 
differential 
between 
donors and 
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

non-donors. 

Thomas 2014, 
retrospective, 
Canada GI bleeding 

Comparison 
group 
appropriately 
selected and 
matched to 
study group; no 
significant 
difference in 
baseline 
characteristics. 
(low) 

Statistical 
analysis 
appropriate; 
sample size 
significantly 
large detect 
effect (low) 

Study based on 
database containing 
all the variables 
needed by the 
researchers so no 
missing data issues. 
(low) 

Yes. Outcomes mainly assessed from claims 
data which may not reflect true clinical 
outcomes. Also a single center study 

Low to 
moderate 
bias. Good 
study design 
and statistical 
analysis, but 
significant bias 
might result if 
claims data do 
not match 
significantly 
with clinical 
outcome. 

Tsai, 2013 
Taiwan 
Retrospective  GFR, ESRD 

 Low – includes 
their entire 
cohort of 
donors 

Low - 
Statistical 
methods 
appear 
appropriate 

Low – attrition not 
an issue with a 
retrospective chart 
review.  Small sample size, short f/u time 

Low to 
moderate  

Tsai 2013 
Retrospective Low eGFR Moderate Low Unclear   

Moderate risk 
of bias - 
probable 
confounding 
factors 
between the 
two outcomes 
groups which 
were not 
measured 

Von Zur-Muhlen 
2014, 
Retrospective, 
Sweden eGFR, BP, 

proteinuria Moderate Low Moderate 
No control group, donors compared to 
donors  Moderate  
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Author Year 
Study Design Outcomes Selection Bias 

Detection 
Bias Attrition Bias Other Sources of Bias 

Overall Risk 
of Bias 

Wafa 2011 (exp 
and clin Tx). 
Retrospective 
cohort of donors 
at single center 
in Egypt. NO 
COMPARISON 
GROUP. Did 
make comment 
on no added 
risks over 
general 
population.  ESRD  Moderate 

low. Easily 
define end 
point of ESRD 

low. Data on 2000 
consecutive donors Moderate  

Wafa 2011 
Cross-sectional 
descriptive study 
of LKDs who 
developed ESRD 

Descriptive 
study (rate of 
ESRD may not 
be accurate as 
no data on lost-
to-follow up) 

Low (not 
applicable) 

Low (not 
applicable) 

High (Measurement 
on ESRD rate 
depends on 
complete follow-up 
data for ESRD 
development on all 
donors, unclear if 
they actually have 
that as they don't 
disclose their lost-
to-follow up rate. 
Authors claim they 
saw all of their 
donors, but do they 
see 2000 post-
donor patients 
annually?) No 

High (Serious 
concern about 
how they 
measured 
ESRD in their 
population--
while the 
authors claim 
they have 
follow-up data 
on all their 
patients, how 
do they know 
they captured 
all the ESRD 
in the donor 
population? 
No linkage to 
ESRD 
registries is a 
huge problem) 
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Table D5. Long-term Outcomes of Living Kidney Donation: Living Kidney Donors compared to healthy 
non-donors 

Study, Year, 
Country 

Mean 
Follow-Up 

(years) 

Intervention/Control (n) Results ROB 
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 

Mortality 

Mjoen, 2013 
Norway 

D: 15.1 
N-D: 24.9 

Donors 
(1,901) 

Non-Donors 
(32,621) 

 n/N (%) 
224/1901 (11.7) 

n/N (%) 
2425/32621 (7.4) 

 Low-Moderate 

HRa(95% CI) 
1.30 (1.11 to 1.52) 

p=0.001 
Garg, 2012 
Canada 

Median 6.5 
 

Donors 
(2,028) 

Non-Donors 
(20,800) 

 n/N (%) 
16/2,028 (0.8) 

n/N (%) 
365/20,280 (1.8) 

 Low 

RR:0.44 
95% CI: 0.26 to 0.72 

Segev, 2010 
United States 

Up to 12 
years 

Donors (at 12 
years: 

10,436) 

Non-Donors 
(at 12 years: 

127) 

 Kaplan-Meir curves suggest mortality higher 
in matched controls at 5-12 years follow-up. 

No values provided, difference may be 1% at 
12 years. 

Log-rank P<.001 

Low-Moderate 

Cardiovascular Events 

Mjoen, 2013 
Norway 

D: 15.1 
N-D: 24.9 

Donors 
(1,901) 

Non-Donors 
(32,621) 

 Cardiovascular Deaths 
n/N (%) 

68/1901 (3.6) 

Cardiovascular 
Deaths 
n/N (%) 

688/32621 (2.1) 

 Low - Moderate 

HR*(95% CI) 
1.40 (1.03 to 1.91) 

p=0.03 
Garg, 2012 
Canada 

Median 6.5 
 

Donors 
(2,028) 

Non-Donors 
(20,280) 

 Major cardiovascular 
events 
n/N (%) 

26/2,028 (1.3) 

Major 
cardiovascular 

events 
n/N (%) 

287/20,280 (1.4) 

 Low 

RR (95% CI) 
0.91 (0.61 to 1.35) 

ESRD 

Muzaale, 2014 
United States 

At 15 years 
post-

donation 

Donors 
(8,781) 

Non-Donors 
(50,124) 

 30.8 per 10,000  
(CI: 24.3-38.5) 

p<.001 

3.9 per 10,000 (CI: 
0.8-8.9) 

 Low - Moderate 

Mjoen, 2013 D: 15.1 Donors Non-Donors  n/N (%) n/N (%)  Low-Moderate 



 

80 
 

Study, Year, 
Country 

Mean 
Follow-Up 

(years) 

Intervention/Control (n) Results ROB 
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 

Norway N-D: 24.9 (1,901) (32,621) 9/1,901 (0.5) 22/32,621 (.06) 
HRa(95% CI) 

11.38 (4.37 to 29.63) 
p<0.001 

Renal Function 
Garg, 2006  
SR 

7  Donors (239) Non-Donors 
(189) 

 eGFR (mL/min)b 
WMD (95% CI) 
-10 (-15 to -6) 

 Low 

Acute Kidney Injury  
Lam, 2012 
Canada 

D: median 
6.9 
 
ND: Median 
6.5 

Donors 
(2,027) 

Non-Donors 
(20,270) 

 Acute Dialysis 
1/2,027 (0.05%) 

6.5/100,000 person-
years 

Acute Dialysis 
14/20,270(0.07%) 

9.4/100,000 person-
years 

 
 

Moderate 

RR (95% CI) 
0.58(0.08-4.47) 

Proteinuria 
Garg, 2006  
SR 

7  Donors (129) Non-Donors 
(59) 

 24 hour Urine Protein (mg/day) 
WMD (95% CI) 
66 (2 to 108) 

 Low 

Donors  
(67) 

Non-Donors 
(51) 

Microlabuminuria  n/N 
(%) 

14/67(20.9) 

Microlabuminuria  
n/N (%) 

2/52(3.9) 
RR (95% CI) 

3.9 (1.2 to 12.6) 
Hypertension 
Boudville, 2006  
SR 

Min 5  Donors (157) Non-Donors 
(128) 

 Systolic Blood Pressure 
WMD(95% CI) 

6 (1.6-10.5) 

 Moderate 

Psychosocial 
Clemens,2011 
Canada, 
Scotland, 
Australia 

Median 5.5  Donors (203) Non-Donors 
(104) 

 SF-36 component scores reported graphically 
(no SDs) 

p= NS 

 High 

15D QOL score Mean 
(SD): 

0.93 (0.09) 
p=0.55 

15D QOL score 
Mean (SD) 
0.94 (0.06) 

Feeling Thermometer 
score Mean (SD) 

84 (16) 

Feeling 
Thermometer score 

Mean (SD) 
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Study, Year, 
Country 

Mean 
Follow-Up 

(years) 

Intervention/Control (n) Results ROB 
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 

p= 0.46 85 (10) 
Other: Fragility fractures 
Garg, 2012 
Canada 

Median 6.5 
 

Donors 
(2,015) 

Non-Donors 
(20,150) 

 Rate/10,000 person-
years (95% CI) 

16.4 (11.1 to 24.2) 

Rate/10,000 
person-years (95% 

CI) 
18.7 (16.5 to 21.1) 

 Moderate 

Model-based Rate Ratio (95% CI):  
0.88(0.58 to1.32) 

Other : GI Bleeding 
Thomas, 2014 
Canada 

Median 8.4 
 

Donors 
(2,009) 

Non-Donors 
(20,090) 

 Rate/10,000 person-
years (95% CI) 

18.5/10,000 person-
years 

Rate/10,000 
person-years (95% 

CI) 14.9/10,000 
person-years 

 Moderate 

Model-based Rate Ratio (95% CI) 
1.24(0.85-1.81) 

 

Time to first event (hospitalization with GI 
bleed) 

HR (95% CI) 
1.25(0.87-1.79) 

 

Other: Kidney Stones 
Thomas, 2013 
Canada 
 

Median:8.4  Donors 
(2,019) 

Non-Donors 
with no 
evidence of 
kidney stones 
(20,190) 

 Kidney Stones with 
surgical intervention 
8.3/10,000 person-

years 

Kidney Stones with 
surgical 

intervention 
9.7/10,000 person-

years 

 Moderate 

Kidney Stones with surgical intervention 
RR (95% CI) 

0.85 (0.47 to 1.53) 

 

Kidney stones with 
hospital encounters 
12.1/10,000 person-

years 

Kidney stones with 
hospital encounters 

16.1/10,000 
person-years 

Kidney stones with hospital encounters 
RR (95% CI) 

0.75 (0.45 to 1.24) 

CI= Confidence Interval; HR= Hazard Ratio; NS= Not statistically significant; QOL= Quality of Life; RR=Risk Ratio; SD= Standard 
Deviation; SR= Systematic Review; WMD= Weighted Mean Difference 
aHazard ratio adjusted for age, gender, year of inclusion, systolic BP, smoking, and BMI after multiple imputation. 
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b-Studies in this SR described method of GFR estimation as timed urine creatinine clearance, use of inulin or radioisotopes or a 
predictive equation for GFR. 
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Table D6. Long Term Living Kidney Donation Outcomes – Older donors versus Older Healthy Non-donor 
Controls 

  Intervention/Control (n) Results
Study, Year, 

Country 
Mean 

Follow-
Up 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Mortality 

Mjoen, 2013 
Norway 

D: 15.1 
year 
N-D 24.9 
years 

Donors (1,901) Non-Donors 
(32,621) 

 HR (95% CI) 
Age, years 

1.10 (1.10 to 1.11) 

Low to Moderate 

Reese, 2014 
United States 

7.84 
years  

Donors  
age >55 (3368) 

Non-Donors  
age >55  
(3368) 

 n/N (%) 
115/3368(3.4%) 
4.9 deaths per 

1000 
person/years, 

p=0.21 

n/N (%) 
152/3368(4.5%) 

5.6 deaths per 1000 
person/years 

 Low to Moderate 

HR (95% CI) 
0.90 (0.71-1.15) 

Donors  
age >60 (1648) 

Non-Donors  
age >60 
(1648) 

HR (95% CI) 
0.68 (0.49-0.95), p=0.03 

Berger, 2011 
United States 

5 years Donors age >70 
(219) 

Non-donors age >70 
(219) 

 Survival 
n/N (%) 

(95% CI) 
209/219 (95.8) 

(91.4-98.1) 

Survival 
n/N(%) 

(95% CI) 
201/219 (91.8) 

(87.3-94.7) 

 Moderate 
 

10 years Survival 
n/N(%) 

(95% CI) 
22/219 (90.0) 
(83.5-94.0) 

Survival 
n/N(%) 

(95% CI) 
160/219 (73.0) 

(65.6-79.0) 

 

HR (95% CI) 
0.37 (0.21-0.65) 

Segev, 2010 
United States 

Up to 12 
years 

Donors (80,347) Non-Donors 
(80,347) 

 Kaplan-Meir curves suggest mortality higher in matched 
controls at 5-12 years follow-up. 

No numerical values provided, difference at 12 years: 
>60: matched controls have higher death rate until 12 
years, then curves intersect 
50-59: Donors have higher mortality until 9 years, then 
matched controls have higher death rate 

Moderate 
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  Intervention/Control (n) Results
Study, Year, 

Country 
Mean 

Follow-
Up 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

40-49: matched controls have higher death rate 5-12 
years 
18-39: matched controls have higher death rate at 5-12 
years 
Log-rank P<.001 (due to very large sample size) 

Cardiovascular Outcomes  

Reese, 2014 
United States 

7.84 
years  

Donors  
age >55 

(1312/3368) 
with Medicare 

Non-Donors  
age >55 

(1312/3368) with 
Medicare 

 CVD or death HR (95% CI) 
1.02 (0.87-1.20), p=0.70 

 Low- Moderate 

Donors  
age >60 
(?/1648) 

Donors 
age >60 
(?/ 1648) 

Similar risk of CVD events or death, 
p=0.72 

Garg, 2012 Median 
6.5 (max 
17.7) 

Donors age <55 
(1741) 

Non-Donors age 
<55 (17410) 

 Death censored 
CV event n/N 

(%) 
18/1741(1.4) 

 

Death censored 
CV event n/N (%) 
181/17410(1.4) 

 

P for 
interaction 

0.48 

Moderate 

HR (95% CI) 
0.90 (0.60-1.5) 

Donors age >55 
(287) 

Non-Donors age 
>55 (2870) 

Death censored 
CV event n/N (%) 

8/287(4.4) 
 

Death censored 
CV event n/N (%) 

106/2870(6.4) 
 

HR (95% CI) 
0.70(0.3-1.4) 

Psychosocial 
Clemens, 2011 
Australia, 
Canada, Scotland 

5.5 years 
(median) 

Donor Age >43 
(NR) 

Non-Donors Age 
>43 (NR) 

 SF-36 Mental 
component 
summary 

Mean (SD) 
54 (8) 
p=NS 

SF-36 Mental 
component 
summary  

Mean (SD) 
56 (6) 

 High 

Other: Diabetes   
Reese, 2014 
United States 

7.84 
years  

Donors 
age > 55 

(1312/3368) 
with Medicare 

Non-Donors  
age > 55 

(1312/3368) with 
Medicare 

 HR (95% CI) 
1.05 (0.83-1.32), p=0.80 

 Low-Moderate 
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  Intervention/Control (n) Results
Study, Year, 

Country 
Mean 

Follow-
Up 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Other: Fragility Fractures 
Garg, 2012 
Canada 

6.9 years  Donors  
age >55 (285) 

Non –Donors 
age >55 
(2,850) 

 n/N (%) 
8/285 
Event 

rate/10,000 
person years 

43.2  

n/N (%) 
70/2850 
Event 

rate/10,000 
person years 

39.5 

 Moderate 

RR (95% CI) 
1.14 (0.56 to 2.35) 

Age did not influence association 
between donation and fractures 

P for interaction 0.5 
AHR (95%) CI for a fragility fracture 
for every 5 year increase in age at 

donation: 
1.28(1.05-1.54) 

Other: GI Bleeding 
Thomas, 2014 
Canada 

Median 
8.4 years  

Donors  
age >40 (1,190) 

Non-Donors  
age >40 
(11,900) 

 n/N (%) 
25/1190 
Event 

rate/10,000 
person years 

23.4 

n/N (%) 
209/11900 

Event 
rate/10,000 

person years 
20.3 

 Low to Moderate 

RR (95% CI) 
1.19 (0.79 to 1.80) 

Other: Kidney Stones 
Thomas, 2013 Median 

8.4 years  
Donors 
age >40 
(1203) 

Non-Donors  
age >40 (12,030) 

 Kidney stones 
with surgical 

intervention n/N 
(%) 

10/1203 
Event rate per 
10,000 = 9.4 

Kidney stones 
with surgical 
intervention  

n/N (%) 
107/12,030 

Event rate per 
10,000 – 10.4 

 Moderate 

RR (95% CI) 
0.93 (0.49 to 1.78) 

RR (95% CI) for kidney stone with 
surgical intervention per 5 years 

older age: 
1.15(0.90-1.50) 
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  Intervention/Control (n) Results
Study, Year, 

Country 
Mean 

Follow-
Up 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Kidney Stones 
with Hospital 

Encounters n/N 
(%) 

12/1203 
Event rate per 
10,000 = 11.1 

Kidney Stones 
with Hospital 

Encounters n/N 
(%) 

176/12,030 
Event rate per 
10,000 = 17.0 

RR (95% CI) 
0.68 (0.38 to 1.22) 

RR (95% CI) for kidney stone 
hospitalization per 5 years older 

age: 1.02(0.82-1.26) 

CI= ; OR=Odds Ratio; RR= Risk Ratio; SBP= Systolic Blood Pressure; SD= Standard Deviation 
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Table D7. Long Term Living Kidney Donation Outcomes – Older versus Younger Donors 
  Intervention/Control (n) Results

Study, Year, 
Country 

Mean 
Follow-

Up 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Mortality 

Dols, 2011 
Netherlands 

Median: 
5.5 

Donors 
>60 (117) 

Donors 
age<60 
(422) 

 n/N (%) 
3/117 (2.5) 

n/N (%) 
9/422 (2.1) 

 Moderate 

RR (95% CI) 
1.20 (0.33 to 4.37) 

Garg, 2012 
Canada 

6.8 Donors 
>55 (287) 

Donors age 
<55 (1741) 

 n/N (%) 
13/287 (4.5) 

n/N (%) 
29/1741(1.6) 

 Moderate 

RR (95% CI) 
2.72 (1.43 to 5.17) 

MacDonald 2014 
United States 

D<18: 
31.8+8 
D 18-30: 
29.2+10.
3 

Donors 
<18 (39) 

Donors 18-
30 (128) 

 n/N (%) 
2/39 (5.1) 
P>0.99 

n/N (%) 
8/128 (6.2) 

 Moderate 

Segev, 2010 
United States 

Median: 
6.3  
 

Donors 
age>60 
(3017) 

Donors age 
50-59 

(13439) 

Donors age 
40-49 

(24375) 

12 year mortality  
9.4% 

HR (95% CI) 
9.4 (7.3 to 12.1) 

12 year mortality  
3.5% 

HR (95% CI) 
3.3 (2.6 to 4.1) 

12 year mortality  
1.3% 

HR (95% CI) 
1.6 (1.2-2.0) 

Low-Moderate 

Donors age 
18-39 

(39516) 

reference 

Cardiovascular Events 

Garg, 2012 
Canada 

Median 
6.5  

Donors 
age >55 

(287) 

Donors age 
<55 (1741) 

 Event rate. 10,000 
person years 

4.4 

Event rate. 10,000 
person years 

1.4 

 Moderate 

Lentine, 2010 
United States 

Median 
7.7 

Donors (4650) Adjusted HR (95% CI) 
Age (per year) 
Medical Claims 

1.09 (1.07 to 1.19) 

 

ESRD 

Muzaale, 2014 
United States 

Median 
7.6 years  

Donors 
age >60 
(4,039) 

Donors age 
50-59 

(16,840) 

Donors age 
40-49 

(28,994) 

Cum Incidence of 
ESRD at 15 years per 

10,000 (95%CI) 
70.2(30.4-161.8) 

Cum Incidence of 
ESRD at 15 years per 

10,000 (95%CI) 
54.6 (34.8-85.4) 

Cum Incidence of 
ESRD at 15 years per 

10,000 (95%CI) 
17.4(10.1-30.0) 

Moderate 
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  Intervention/Control (n) Results
Study, Year, 

Country 
Mean 

Follow-
Up 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Donors age 
18-39 

(46,344) 

Cum Incidence of 
ESRD at 15 years per 

10,000 (95%CI) 
29.4(21.4-40.2) 

Gibney, 2008 
United States 

NR White 
Donors 
age <35 
(17,281) 

White 
Donors age 

>35 
(38,463) 

 Donors on Transplant 
Wait-List 
n/N (%) 

35/17,281 (0.2) 

Donors on Transplant 
Wait-List 
n/N (%) 

19/38,463 (.05) 

 High 

RR (95% CI) 
4.10 (2.35 to 7.16) 

AA 
Donors 
age <35 
(5,061) 

AA Donors 
age >35 
(5,268) 

Donors on Transplant 
Wait-List 
n/N (%) 

44/5,061 (0.6) 

Donors on Transplant 
Wait-List 
n/N (%) 

6/5,268 (.11) 

RR (95% CI) 
7.68 (3.25 to 17.89) 

Renal Function 
Tsai, 2013 
Taiwan 

Mean: 
5.4 years 

 

Donors (105) Multivariate Cox regression model predicting CKD: HR (CI) a 
Initial age: 0.999 (0.965-1.033) 

Low-moderate 

Dols, 2011 
Netherlands 

5.5 years Donors 
>60 (117) 

Donors 
<60 (422) 

 MDRD eGFR 
<60mL/min  

n/N (%) 
94/117 (80) 

p<0.001 

MDRD eGFR 
<60mL/min  

n/N (%) 
131/422 (31) 

 Moderate 

Fehrman-Ekholm, 
2011 
Sweden 

14 years Donors (573) Multiple regression predicting eGFR: β, SE 
Current age: -0.6559 (0.0571) 

High 

Lentine, 2010 
United States 

Median 
7.7 years 

Donors (4650) Chronic Kidney Disease 
Adjusted hazard ratio (95% CI) 

Age (per year) 
Medical Claims 
1.04 (1.03-1.06) 

p<0.05 

Moderate 

MacDonald 2014 
United States 

D<18: 
28.4 
years 

Donors 
<18 (23) 

Donors 18-
30 (88) 

 eGFR  
66.7+10.9 

ml/min/1.73m2 

eGFR 
66.5+16.8 

ml/min/1.73m2 

 Moderate 
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  Intervention/Control (n) Results
Study, Year, 

Country 
Mean 

Follow-
Up 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

D 18-30: 
30.4 
years 

eGFR<60 (%) 
26.1 

P=0.19 

eGFR<60 (%) 
40.9 

eGFR<45 (%) 
4.3 

P=0.97 

eGFR<45 (%) 
4.5 

 
OR (95% CI) of eGFR <60 adol vs adult: 
0.53(0.21-1.34) adjusted for age, gender, 
ethnicity, BMI, eGFR and BP at donation. 

Ibrahim, 2009 
United States 

12.2 
years 

Donors (255) Iohexol GFR <60 mL/min/1.73m2 
Odds Ratio (95% CI) 

Age, per year: 1.15 (1.08-1.21) 

Moderate 

El-Argoudy, 2007 
Egypt 

10.7 
years 

Donors 
age 51-69 

(44) 
 

Donors age 
36-50 (120) 

Donors age 
21-35 (175) 

Serum Creatinine 
mg/dL 

Mean (SD) 
0.8 (1.2) 

Range: 0.6-5.4 
p=0.01 

Serum Creatinine 
mg/dL 

Mean (SD) 
1.0 (1.1) 

Range: 0.6-4.0 

Serum Creatinine 
mg/dL 

Mean (SD) 
1.0 (3.0) 

Range: 0.5-1.2 

High 

Lee, 2007 
Korea 

Median: 
5.4 years 
 

Donors (104) MDRD eGFR<60 mL/min per 1.736 m2 
Odd Ratio (95% CI) 

Age, per year 1.06 (1.01-1.10) 

High 

Gracida, 2003 
Mexico 

6.7 years 
 

Donors 
age >60 

(81) 

Normal 
donorse 
(422) 

 GFR (mL/min)b  

71 
GFR (mL/min)b 

78.5 
 High 

Von Zur-Muhlen 
2014 
Sweden 

11+7 Donor Age  Higher donor age was correlated with lower eGFR 
at follow-up (p<0.0001) 

 Moderate 

Proteinuria 
Dols, 2011 
Netherlands 

5 years Donors 
age >60 

(64) 

Donors 
age<60 
(206) 

 n/N (%) 
3/64 (4.7) 

n/N (%) 
8/206(3.9) 

 Moderate 

RR (95% CI) 
2.27 (0.63 to 8.14) 

10 years Donors 
age>60 

(15) 

Donors 
age<60 

(94) 

 n/N (%) 
0/15 

n/N (%) 
6/94 (6.4) 

 

RR (95% CI) 
0.46 (0.03 to 7.72) 

El-Argoudy, 2007 
Egypt  

10.7 Donors 
age 51-69 
(44) 

Donors age 
36-50 (120) 

Donors age 
at 21-35 
(175) 

Proteinuria mg/24h, 
mean (SD) 

141(53)  

Proteinuria mg/24h, 
mean (SD) 

133(49) 

Proteinuria mg/24h 
mean (SD) 

127(48) 

High 
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  Intervention/Control (n) Results
Study, Year, 

Country 
Mean 

Follow-
Up 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

 p=0.5 
MacDonald 2014 
United States 

D<18: 
31.8 
D 18-30: 
29.2 

Donors 
<18 (39) 

Donors 18-
30 (128) 

 Proteinuria (>1+ on 
random dipstick) (%): 

15.4, 
P=0.80 

 

Proteinuria (>1+ on 
random dipstick) (%): 

14.1 

 Moderate 

OR (95% CI) of proteinuria adol vs adult: 
1.32(0.57-3.03)c 

Hypertension 
Dols, 2011 
Netherlands 

5.5 years Donors 
>60 (117) 

Donors 
<60 (422) 

 n/N (%) 
12/117 (10%) 

p=0.56 

n/N (%) 
25/422 (6%) 

 Moderate 

RR (95% CI) 
1.73 (0.90 to 3.34) 

Fehrman-Ekholm, 
2011 
Sweden 

14 years Donors (573) Multiple regression predicting SBP: β (SE), p ? 
Current age: Systolic BP 0.527 (0.068) p=0.0000 

Diastolic BP 0.033(0.041)   p=0.42 

High 

Lentine, 2010 
United States 

Median 
7.7 years 

Donors (4,650) Adjusted HR (95% CI) Age (per year) 
Medical Claims 

1.06 (1.06-1.07) p<0.05  
Drug-Treated 

1.06 (1.05-1.07) p<0.05 

Moderate 

Ibrahim 2009 
United States 

12.2 
years 

Donors (255) Hypertension requiring medication 
OR (95% CI) Age, per year: 1.09 (1.04-1.13) 

Moderate 

El-Argoudy, 2007 
Egypt  

10.7 
years 

Donors 
age 

51-69 44 

Donors age 
36-50  
120 

Donors age 
21-35  
175 

Hypertension requiring 
medication 

1med: N=15 
2med: N=7 
3med: N=1 

RR (95% CI) 
6.09 (3.48-10.68) 

Hypertension requiring 
medication 

1med: N=28 
2med: N=11 
3med: N=1 

RR (95% CI) 
3.89 (2.25–6.71) 

Hypertension 
requiring medication 

1med: N=8 
2med: N=6 
3med: N=1 

 

High 

MacDonald 2014 
United States 

D<18: 
31.8 
D 18-30: 
29.2 

Donors 
<18 (39) 

Donors 18-
30 (128) 

 Hypertension requiring 
medication (%): 

35.9, 
P=0.70 

 

Hypertension requiring 
medication 39.4 

 
 

Moderate 

OR (95% CI) of HTN adol vs adult: 
1.36(0.71-2.61)c. 
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  Intervention/Control (n) Results
Study, Year, 

Country 
Mean 

Follow-
Up 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Psychosocial 
Gross, 2013 
United States 

17 years Donors (2,455) Mental Health HRQoL Impairment 
10 year increase in age at donation  

OR (95%CI) 
0.74 (0.65 to 0.85) 

High 

Lentine, 2012 
United States 

Median 
7.7 years 

Donors (4650) Depression diagnosis by claims HR(95% CI) 
Age at donation: 1.02(1.01-1.03), p: 0.04 

Moderate 

Clemens, 2011 
Australia, 
Canada, Scotland 

Median 
5.5 

Donor Age 
>43 

Donor Age 
<43 

 SF-36 Mental 
component summary 

Mean (SD) 
54 (8) 
p=NS 

SF-36 Mental 
component summary  

Mean (SD) 
52 (9) 

 High 

Total N = 203 

Mjoen, 2011 
Norway 

Median 
15.1 

Donors (71/1,377) Older age at donation associated with decreased risk of having doubt 
towards donation 

OR (95% CI) 
0.98 (0.95 – 1.00)  

Moderate 

Johnson, 1999 
United States 

NR Donors 
age >40 

Donors age 
<40 

 SF-36 Mental health 
scored 

Mean (SD) 
81 (NR) 

SF-36 Mean Mental 
health score 
Mean (SD) 

80 (NR) 

 High 

Total N =  524 

Diabetes 
Lentine, 2010 
United States 

Median 
7.7 

Donors (4,650) Adjusted HR (95% CI) 
Age (per year) 
Medical Claims 
1.05 (1.03-1.06) 

Drug-Treated 
1.05 (1.03-1.07) 

Moderate 

MacDonald 2014 
United States 

D<18: 
31.8 year  
D 18-30: 
29.2 
years  

Donors 
<18 (39) 

Donors 18-
30 (128) 

 Diabetes Requiring 
Medication (%): 

5.1, 
P=0.19 

Diabetes requiring 
Medication  

12.5 

 
 

Moderate 

OR (95% CI) of diabetes adol vs adult: 
0.61(0.15-2.60)c. 

Other – Fragility Fractures 
Garg, 2012 
Canada 

6.9  Donors 
age >55 
years 
(285) 

Donors age  
<55 years 
(1,730) 

 No. of events/ No. at 
risk 

8/285 
Event rate/10,000 

No. of events/ No. at 
risk 

17/1730 
Event rate/10,000 

 Low 
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  Intervention/Control (n) Results
Study, Year, 

Country 
Mean 

Follow-
Up 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

person years 
43.2  

person years 
12.7 

RR (95% CI) 
2.85 (1.24 to 6.55) 

Other – GI Bleed 
Thomas, 2014 
Canada 

Median 
8.4 years  

Donors 
>40 
(1190) 

Donors <40 
years (819) 

 n/N (%) 
25/1,190 (2.1) 

Event rate/10,000 
person years 

23.4 

n/N (%) 
10/819 (1.2) 

Event rate/10,000 
person years 

11.9 

 Moderate 

RR (95% CI) 
1.72 (0.83 to 3.56) 

Other – Kidney Stones 
Thomas, 2013 Median 

8.4  years  
Donors 
>40 
(1203) 

Donors <40 
years (816) 

 Kidney Stones with 
Surgical Intervention 

n/N (%) 
10/1,203 (.83) 

Event rate/10,000 
person years 

9.4 

Kidney Stones with 
Surgical Intervention 

n/N (%) 
6/816 (.73) 

Event rate/10,000 
person years 

6.8 

 Moderate 

RR (95% CI) 
1.13 (0.41 to 3.09) 

Kidney Stones with 
Hospital Encounters 

n/N (%) 
12/1,203 (.99) 

Event rate/10,000 
person years 

11.1 

Kidney Stones with 
Hospital Encounters 

n/N (%) 
11/816 (1.3) 

Event rate/10,000 
person years 

13.5 
     RR (95% CI) 

0.74 (0.33 to 1.67) 
  

CI= ; NR= Not Reported; NS= Not statistically different; OR=Odds Ratio; RR= Risk Ratio; SBP= Systolic Blood Pressure; SD= 
Standard Deviation 
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Table D8. Long Term Living Kidney Donation Outcomes – Male versus Female Comparisons in Donors 
versus Healthy Non-Donors  

Study, Year, 
Country 

Mean 
Follow-Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Mortality 

Mjoen, 2013 
Norway 

Median 
D: 15.1 
years 
C: 24.9 
years 

 Male sex predicting all-cause mortality in a cohort of 
donors (1901) and controls (32,621) 

Adjusted HR (95% CI)a 
1.52 (1.41-1.65) 

Moderate 

Segev, 2010 
United States 
 

Up to 12 
years 

Male Donors 
(33,380)  

Male Non-Donors 
(33,380) 

 Kaplan-Meir curves suggest mortality higher in 
matched controls at 5-12 years follow-up. 

No numerical values provided, difference at 12 
years around 1% 
Log-rank P<.001  

Low-Moderate 

Up to 12 
years 

Female Donors 
(46,967)  

Female Non-
Donors (46,967) 

 Kaplan-Meir curves suggest mortality higher in 
matched controls at 5-12 years follow-up. 

No numerical values provided, difference at 12 
years around 1% 
Log-rank P<.001  

Cardiovascular Outcomes  

Garg, 2012 
Canada 

Median 6.5 
(max 17.7) 

Male Donors 
(812) 

Male Non-Donors 
(8120) 

 Death 
censored CV 
event n/N (%) 
20/812(3.3) 

 

Death 
censored CV 
event n/N (%) 
367/8120 (6.2) 

P for 
interaction 

0.1 

Low-Moderate 

HR (95% CI) 
0.50 (0.30-0.80) 

Female Donors 
(1216) 

Female Non-Donors 
(12160) 

Death 
censored CV 
event n/N (%) 
22/1216(2.4) 

 

Death 
censored CV 
event n/N (%) 

243/12160 
(2.8) 

HR (95% CI) 
0.90 (0.60-1.40) 

ESRD 
Mjoen, 2013 Median  Male sex predicting ESRD in donors (1901) versus Adjusted Hazard Ratio (95% CI)a Moderate 
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Study, Year, 
Country 

Mean 
Follow-Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Norway D: 15.1 
C: 24.9 

controls (32,621) 0.90 (0.43-1.88) 

Psychosicial 
Lentine, 2012 
US 
 

7.7 years 
 

Male donors 
(2111) 

Male non-donors  
(2111) 

 Depression 
diagnosis per 
100 person-

years 
3.1 

Depression 
diagnosis 
per 100 
person-
years 
4.7 

 Moderate 

Female donors 
(2539) 

Female Non-
donors  
(2539) 

 Depression 
diagnosis per 
100 person-

years 
6.6 

Depression 
diagnosis 
per 100 
person-
years 
9.2 

 

Fragility Fractures 
Garg, 2012 
Canada 

Median 6.5 
 

Male Donors (805) Male Non-Donors 
(8050) 

 n/N (%) 
8/805 
Event 

rate/10,000 
person years 

12.9  

n/N (%) 
79/8050 
Event 

rate/10,000 
person 
years 
13.1 

P for 
interaction 

0.7 
 

Moderate 

RR (95% CI) 
1.0 (0.5 to 2.0) 

Female Donors 
(1210) 

Female Non-
Donors (12100) 

n/N (%) 
17/1210 
Event 

rate/10,000 
person years 

18.8 

n/N (%) 
197/12100 

Event 
rate/10,000 

person 
years 
22.4 

RR (95% CI) 
0.8 (0.5 to 1.4) 

GI Bleeding  
Thomas, 2014 
Canada 

Median 8.4 
years  

Male Donors (808) Male Non-Donors 
(8080) 

 n/N (%) 
12/808 
Event 

rate/10,000 

n/N (%) 
135/8080 

Event 
rate/10,000 

P value for 
interaction 

0.2 
 

Moderate 
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Study, Year, 
Country 

Mean 
Follow-Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

person years 
15.7  

person 
years 
17.9 

 
Female Donors 

(1201) 
Female Non-

Donors (12010) 
n/N (%) 
23/1201 
Event 

rate/10,000 
person years 

20.1 

n/N (%) 
140/12010 

Event 
rate/10,000 

person 
years 
12.9 

 
Kidney Stones 
Thomas, 2013 
Canada 

Median 8.4 
years  

Male Donors (806) Male Non-Donors 
(8060) 

 n/N (%) Kidney 
stones with 

surgical 
intervention 

7/806 
Event 

rate/10,000 
person years 

9.1  

n/N 
(%)Kidney 
stones with 

surgical 
intervention 

72/8060 
Event 

rate/10,000 
person 
years 
13.7 

P for 
interaction 
0.4 
 
 
 
 
 
 
 
 
 
 
 
P for 
interaction 
0.03 

Moderate 

n/N (%) 
Hospitalizations 

for Kidney stones 
7/806 
Event 

rate/10,000 
person years 

9.1 

n/N (%) 
Hospitalizat

ions for 
Kidney 
stones 

178/8060 
Event 

rate/10,000 
person 
years 
14.2 

Female Donors 
(1213) 

Female Non-
Donors (12130) 

n/N (%) Kidney 
stones with 

surgical 
intervention 

n/N 
(%)Kidney 
stones with 

surgical 
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Study, Year, 
Country 

Mean 
Follow-Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

9/1213 
Event 

rate/10,000 
person years 

7.7  

intervention 
77/12130 

Event 
rate/10,000 

person 
years 
7.0 

n/N (%) 
Hospitalizations 

for Kidney stones 
16/1213 
Event 

rate/10,000 
person years 

7.7 

n/N (%) 
Hospitalizat

ions for 
Kidney 
stones 

122/12130 
Event 

rate/10,000 
person 
years 
7.0 

CI=Confidence Interval ; ESRD= End-Stage Renal Disease; HR= Hazard Ratio 

a adjusted for age, sex, year of inclusion, blood pressure, BMI and smoking status   
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Table D9. Long Term Living Kidney Donation Outcomes – Male versus Female Donors  
Study, Year, 

Country 
Mean 

Follow-Up 
(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Mortality 

Tsai 2013 
Taiwan 

Mean: 5.4 
years  

 

Male Donors 
(45) 

Female 
Donors (60) 

 n/N (%) 
1/45(2.2) 

n/N (%) 
1/60 (1.7) 

 Low-moderate 

Segev 2010 
United States 

Median: 6.3 
years  
 

Male Donors 
(33,380) 

Female 
donors 

(46,967) 

 12 year mortality 2.7%  12 year mortality 1.9% Low-Moderate 

HR (95% CI)a: 
Male Sex 

1.7 (1.5 to 2.0) 
Cardiovascular Events 

Lentine 2010 
United States 

Median 7.7 
years 

Donors (4650) Adjusted HR (95% CI)b 
Male sex 

Medial Claims 
2.11 (1.43-3.10) p<0.05 

Moderate 

Garg 2012 
Canada 

Median 6.5 
(max 17.7) 

Female Donors 
(1216) 

Male Donors (812) 
 

Death censored CV event n/N 
(%) 

22/1216(2.4) 
 

Death censored CV event n/N 
(%) 

20/812(3.3) 
 

Low-Moderate 

HR of dath censred major cardiovascular event HR(95% CI): 
0.57(0.26-1.23) 

ESRD 

Tsai 2013 
Taiwan 

Mean: 5.4 
years  

 

Male Donors 
(45) 

Female 
Donors (60) 

 n/N (%) 
1/45(2.2) 

n/N (%) 
1/60 (1.7) 

 Low-moderate 

Cherikh 2011 
United States 

9.8 years Male Donors 
(24,146) 

Female 
Donors 
(32,312) 

 n/N (%) 
73/24,146 (0.30) 

n/N (%) 
53/32,312 (0.16) 

 High 

RR (95% CI) 
2.24 (1.30 to 3.86) 

Wafa 2011 
Egypt 

NR (>5 
years) 

Male Donors 
(953) 

Female 
Donors 
(1047) 

 n/N (%) 
6/953 (.62) 

n/N (%) 
2/1047 (.19) 

 Moderate- High 

RR (95% CI) 
3.29 (0.67 to 16.29) 

Gibney 2008 
United States 
 

NR White Male 
Donors 
(23,413) 

White Female 
Donors 
(32,331) 

 White Male Donors 
on transplant waiting 

list 
n/N (%) 

42/23,413 (.18) 

White Female 
Donors on 

transplant waiting 
list 

n/N (%) 

 Moderate-High 
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Study, Year, 
Country 

Mean 
Follow-Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

12/32,331 (.04) 
RR (95% CI) 

4.83 (2.54 to 9.18) 
  

NR African 
American 

Male Donors 
(4,545) 

African 
American 
Female 
Donors 
(5,784) 

 AA Male Donors on 
Transplant Wait-List  

n/N (%) 
29/4,545 (.63) 

AA Female Donors 
on Transplant Wait-

List  
n/N (%) 

21/5,784 (.36) 

 Moderate-High 

RR (95% CI)  
1.76 (1.00 to 3.08) 

Muzaale 2014 
United States 

15 years 
post-

donation 

Male Donors 
(39449) 

Female 
Donors 
(56768) 

 Cumulative 
Incidence of ESRD 

at 15 years per 
10,000 (95% CI) 
44.1(22.9-59.1) 

Cumulative 
Incidence of ESRD 

at 15 years per 
10,000 (95% CI) 
21.1(14.9-29.9) 

 Low-Moderate 

Renal Function 
Tsai 2013 
Taiwan 

Mean: 5.4 
years  

 

Male Donors 
(45) 

Female 
Donors (60) 

 eGFR<60 n/N (%) 
20/45(44.4) 

eGFR<60 n/N (%) 
16/60 (26.7) 

 Moderate 

RR (95% CI) 
1.67 (0.98 to 2.84) 

 

Lentine 2010 
United States 

Median 7.7 
years 

Donors (4650) Adjusted Hazard Ratio (95% CI) 
Male sex 

Medical Claims for CKD 
1.64 (1.16-2.34)p<0.05 

 

Ibrahim 2009 
United States 

Mean 12.2 
years 
 

Donors (255) Iohexol GFR <60 mL/min/1.73m2

Female sex 
OR (95% CI) c 

3.11 (1.11-8.67) p=0.003 

Moderate 

Lee 2007 
Korea 

Median: 5.4 
years 
 

Donors (104) MDRD eGFR<60 mL/min per 1.736 m2

Male sex 
OR (95% CI) 

0.65 (0.17-2.45) p=0.52 

Moderate-High 

Karakayali 1998 
 

10.2 years Male Donors 
(45) 

Female 
Donors (57) 

 GFR  
81.6+10.2 

P not provided 

GFR 
79.4+12.3 

 Moderate 
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Study, Year, 
Country 

Mean 
Follow-Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Von Zur-Muhlen 
2014 
Sweden 

11+7 years Male Donors 
(166) 

Female 
Donors (229) 

 MDRD 
eGFRml/min/1.73m2 

 69+13 
P<0.01 

MDRD 
eGFRml/min/1.73m

2 
 65+12 

 Moderate 

Proteinuria 
Tsai 2013 
Taiwan 

Mean: 5.4 
years 
 

Male Donors 
(45) 

Female 
Donors (60) 

 >150 mg/day or >1+ 
on UA 

n/N (%) 
7/45(15.6) 

>150 mg/day or 
>1+ on UA 

n/N (%) 
5/60(8.3) 

 Moderate 

RR (95% CI) 
1.87 (0.63 to 5.50) 

Ibrahim 2009 
United States 

Mean 12.2 
years 
 

Female sex predicting Albuminuria (255) Albuminuria 
Odds Ratio (95% CI) 

0.31 (0.12-0.79) p=0.01 

Moderate 

Hypertension 
Tsai 2013 
Taiwan 

Mean: 5.4 
years  

 

Male Donors 
(45) 

Female 
Donors (60) 

 >140/90 mgHg  
n/N (%) 

6/45(13.3) 

>140/90 mgHg n/N 
(%) 

4/60(6.7)  

 Moderate 

RR (95% CI) 
2.00 (0.60 to 6.67 

Lentine 2010 
United States 

Median 7.7 Donors (4650) Male sex predicting HTN 
Adjusted Hazard Ratio (95% CI) 

Medial Claims 
1.13 (0.98-21.31) 

Drug-Treated 
1.21 (1.03-1.43) p<0.05 

Moderate 

El-Argoudy 2007 
Egypt 

10.7 years Male Donors 
(129) 

Female 
Donors (201) 

 HTN (>140/90) 
17.8% P=0.03 

HTN (>140/90) 
24.7% 

 
 

High 

Psychosocial 
Johnson 1999 
United States 

NR Male Donors 
(204) 

Female 
Donors (320) 

 Female donors were more likely to find the overall experience of 
donation more stressful. (SF-36) 

OR (95% CI) 
1.8 p=0.1 

High 

Mjoen 2011, 
Norway 

12.6 years Male Donors 
544 (39.5%) 

Female 
Donors 
833(60.5%) 

 Male donors were not more likely to have 
doubt towards donation 
Adjustedd OR (95% CI) 

 Moderate 
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Study, Year, 
Country 

Mean 
Follow-Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

1.1 (0.7-1.8) 
Lentine 2012 
US 

4.9 years Male donors 
(2111) 

Female 
donors (2539) 

 Depression diagnosis 
per 100 person-years 

3.1 

Depression 
diagnosis per 100 

person-years 
6.6 

 Moderate 

Diabetes 
Lentine 2010 
United States 

Median 7.7 
years 

Donors (4650) Male sex predicting Diabetes 
Adjusted HR (95% CI) 

Medial Claims 
0.91 (0.68-1.22) 

Drug-Treated 
1.10 (0.73-1.66) 

Moderate 

Other – Fragility Fractures 
Garg 2012 
Canada 

6.9 years  Male Donors 
(805) 

Female 
Donors 
(1210) 

 n/N (%) 
8/805 (.99) 

Event rate/10,000 
person years 

12.9 

n/N (%) 
17/1,210 (1.4) 

Event rate/10,000 
person years 

18.8 

 Moderate 

RR (95% CI) 
0.71 (0.31 to 1.63) 

Other – GI Bleed 
Thomas 2014 
Canada 

Median 8.4 
years  

Male Donors 
(808) 

Female 
Donors 
(1,201) 

 n/N (%) 
12/808 (1.5) 

Event rate/10,000 
person years 

15.7 

n/N (%) 
23/1,201 (1.9) 

Event rate/10,000 
person years 

20.1 

 Moderate 

RR (95% CI) 
0.78 (0.39 to 1.55) 

CI=Confidence Interval ; HTN= Hypertension ; OR=Odds Ratio; RR= Risk Ratio 

a adjusted for sex, time since donation, current BMI, creatinine level at donation, smoking status and systolic and diastolic blood 
pressure. 
b calculated by means of multivariate Cox regression 
c adjusted for age, sex, year of inclusion, blood pressure, BMI and smoking status 
dAdjusted for age, time since donation, relationship, medical problems, graft loss in recipient. 
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Table D10. Long Term Living Kidney Donation Outcomes: African American Donors versus Healthy 
African American Non-Donors 

Study, Year, 
Country 

Follow-
Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB 

Mortality 
Segev 2010 
United States 

Median: 
6.3  
 

African American 
Donors 

African American 
Non-donors 

Kaplan-Meir curves suggest mortality higher in 
matched black non-donors compared to black 
donors starting at 2 years of follow-up, Log-

rank P<0.001 
 

Low-Moderate 

White Donors White Non-
donors 

Kaplan-Meir curves suggest mortality higher in 
matched white non-donors compared to white 
donors starting at 2 years of follow-up, Log-

rank P<0.001 
ESRD 
Muzaale 2014 
United States 

Median 
7.6 years  

African American 
Donors 

12,387 (13) 

African American 
Non-donors 

12,387 (13) 

Absolute risk of 
ESRD  per 10,000 

(95% CI) 
74.7 (47.8-105.8) 

Absolute risk of 
ESRD  per 10,000 

(95% CI) 
23.9 (1.6-62.4) 

RR (95% CI) 
3.0 (1.9 to 4.7) 
Absolute risk 
increase per 

10,000 
50.8(p<0.001) 

Low-Moderate 

Hispanic Donors  
12,061 (13) 

Hispanic Non-
Donors  

12,061 (13) 

Absolute risk of 
ESRD  per 10,000 

(95% CI) 
32.6 (17.9-59.1) 

Absolute risk of 
ESRD  per 10,000 

(95% CI) 
6.7 (0.0-15.0) 

RR (95% CI) 
4.7 (2.1 to 10.7) 

Absolute risk 
increase per 

10,000 
25.9 (p=0.002)

White Donors 
71,769 (75) 

White Non-
Donors 

71,769 (75) 

Absolute risk of 
ESRD  per 10,000 

(95% CI) 
22.7 (15.6-30.1) 

Absolute risk of 
ESRD per 10,000 

(95% CI) 
0(0.0-0.0) 

RR (95% CI) 
45.0 (2.7 to 

741.8) 
Absolute risk 
increase per 

10,000 
22.7 (p<0.001) 

Renal Function 
Doshi 2013 
USA 

6.8 African American 
Donors  
(103) 

African American 
Non-donors  
(235) 

Change in creatinine 
0.9 ± 0.2 to 
1.2 ± 0.3 mg/dL 
 
Change in eGFR 
109 ± 20 to 77 ± 19 
mL/min/1.73 m2

Change in creatinine 
(stable) 
0.9 ± 0.2 mg/dL 
 
Change in eGFR 
(stable) 
109 ± 17 mL/min/1.73 

eGFR 
<60 
mL/min/1
.73 m2 
RR (95% 
CI) 75 
(4.5 to 

Moderate 
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Study, Year, 
Country 

Follow-
Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB 

m2 1236) 

Proportion with eGFR 
<60 mL/min/1.73 m2 
16 (15.5%)  
eGFR<45 
mL/min/1.73 m2 
6(6%) 
eGFR<30 
mL/min/1.73 m2 
0 

Proportion with eGFR 
<60 mL/min/1.73 m2 
0 
eGFR<45 
mL/min/1.73 m2 
0 
eGFR<30 
mL/min/1.73 m2 
0 

Proteinuria 
Doshi, 2013 
United States 

Mean  
D: 6.8 
years  
ND: 6.4 
years  

African American 
Donors  (103) 

African American 
Non-donors  
(235) 

 Urinary Albumin 
mean (SD) 

15lg/mg (41) 
p= 0.06 

Urinary Albumin 
Mean (SD) 
7lg/mg (11) 

 Moderate 

Microalbuminuria 
n/N (%) 

6/103 (5.8) 

Microalbuminuria 
n/N(%) 

9/235 (3.8) 
RR (95%CI) 

1.52 (0.55 to 4.16) 
Hypertension 
Doshi, 2013 
United States 

Mean  
D: 6.8  
ND: 6.4  

African American 
Donors 
(103) 

African American 
Non-donors 

(235) 

 HTN (BP>140/90 or 
medications) 
n/N (95% CI) 
42/103(40.8) 

HTN (BP>140/90 or 
medications) 

n/N(95%) 
42/235(17.9) 

 Moderate 

Absolute difference  
22.9% (12.2 to 33.6%) 

RR of HTN: 2.3(1.6 to 3.3) 
ARR: 2.4 (1.7-3.4)a 

Diabetes 
Doshi, 2013 
United States 

Mean  
D: 6.8  
ND: 6.4  

African American 
Donors 
(103) 

African American 
Non-donors 

(235) 

 Diabetes 
2 (1.9%) 

Diabetes 
4 (1.7%) 

 Moderate 

RR (95% CI) 
1.14 (0.21 to 6.13) 

        

BP= Blood Pressure; D= Donors; HTN= Hypertension; ND=Non‐Donors 
aadjusted for baseline differences in medical insurance and eGFR.   
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Table D11. Long Term Living Kidney Donation Outcomes: Comparison between Donor Racial Subgroups 
Study, Year, 

Country 
Follow-

Up 
(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB 

Mortality 

Segev 2010 
United States 

Median: 
6.3 years 
 

Black donors 
(10,505) 

Hispanic donors 
(9,846) 

White donors 
(9,846) 

HR (95% CI) 
1.3 (1.0-1.6) 

12 year mortality 
2.8% 

HR (95% CI) 
0.6 (0.4-0.9) 

Reference 
 

12 year 
mortality 

1.7% 

Low-Moderate 

Storsley 2010 
Canada 
 

14 years Aboriginal Donors 
(38) 

White Donors 
(76) 

 n/N (%) 
4/38 (10.5) 

p= NS 

n/N (%) 
6/76 (7.9) 

 High 

RR (95% CI) 
1.33 (0.40 to 4.44) 

Cardiovascular Events 

Lentine 2010 
United States 

Median 
7.7 years 

Black Donors (609) Hispanic Donors 
(381) 

White (non-
Hispanic) 

Donors (3548) 

Cardiovascular 
Disease 

Adjusted RRa 
(95%CI) 

Medical Claims 
1.15(0.63-2.11) 

Cardiovascular 
Disease 

Adjusted RRa 
(95% CI) 

Medical Claims 
0.91(0.37-2.26) 

Reference Moderate 

ESRD 

Cherikh 2011 
United States 

9.8 years Black donors 
(7,333) 

White donors 
(40,398) 

 n/N (%) 
59/7,333 (0.8) 

n/N (%) 
54/40,398 (.13) 

 Moderate 

RR (95% CI) 
6.02 (4.16 to 8.70) 

Muzaale 2014 
United States 

Median 
7.6years  

Black Donors 
n (%) 

12,387 (13) 

Hispanic Donors 
n (%) 

12,061 (13) 

White Donors 
N (%) 

71,769 (75) 

Cum Incidence of 
ESRD at 15 years per 

10,000 (95% CI) 
74.7 (47.8-105.8) 

Cum Incidence 
of ESRD at 15 

years per 10,000 
(95% CI) 

32.6 (17.9-59.1) 

Cum 
Incidence of 
ESRD at 15 

years per 
10,000 (95% 

CI) 
22.7 (15.6-

30.1) 

Low-Moderate 

Lentine 2010 
United States 

Median 
7.7 years 

Black Donors (271) Hispanic Donors 
(179) 

White (non-
Hispanic) 

Donors (1,786) 

CKD requiring 
dialysis 
n/N (%) 

2/271 (0.7) 
p=0.02 

CKD requiring 
dialysis 
n/N (%) 

1/179 (0.5) 
p=0.10 

CKD 
requiring 
dialysis 
n/N (%) 

0/1786 (0) 

Moderate 

RR(95% CI)b RR(95% CI)b  
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Study, Year, 
Country 

Follow-
Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB 

13.19 (1.20 to 
144.95) 

29.78 (1.22 to 
728.47) 

Storsley 2010 
Canada 
 

14 years Aboriginal Donors 
(38) 

White Donors 
(76) 

 n/N (%) 
1/38 (2.6) 

n/N (%) 
0/76 (0) 

 High 

RR (95% CI) 
5.92 (0.25 to 142.06) 

Gibney 2007 
United States 

Mean 
17.6 
years   

African American 
Donors*  

n (%) 
8889 (14) 

Hispanic Donors 
n (%) 

7375 (12) 

White Donors n 
(%) 

42,419 (68) 

On Transplant Wait-
list  

n/N(%) 
45/8,889 (0.5)  

On Transplant 
Wait-list  
n/N(%) 

11/7,375 (.14) 

On 
Transplant 

Wait-list n(%) 
41(.09) 

Moderate-High 

RR (95% CI)a

5.24 (3.43 to 7.99) 
RR (95% CI)a

1.54 (0.79 to 3.0) 
Renal Function 
Lentine 2010 
United States 

Median 
7.7 years 

Black Donors  
Medicare Insured 

(271) 

Hispanic Donors 
Medicare Insured 

 (179) 

White (non-
Hispanic) 
Donors 

Medicare 
Insured 
 (1,786) 

AHR (95% CI) of 
Medical Claims for 

CKD 
2.32(1.48-3.62) 

AHR (95% CI) of 
Medical Claims 

for CKD 
1.90(1.05-3.43) 

Reference Moderate 

Lentine 2014 
United States 

Median 
7.7 years 

Black Donors (325) 
Medicare-Insured 

Hispanic Donors 
(228) 

Medicare Insured 

White (non-
Hispanic) 

Donors (3,342) 
Medicare 
Insured 

CKD 
Adjusted HRa (95% 

CI) 
1.84 (1.37-2.47) 

CKD 
Adjusted HRa 

(95% CI) 
1.13 (0.75-1.70) 

Reference Moderate 

Black Donors (609) 
Privately Insured 

Hispanic Donors 
(381) 

Privately Insured 

White (non-
Hispanic) 

Donors (3548) 
Privately  
Insured 

CKD 
Adjusted HRa (95% 

CI) 
2.32 (1.48-3.62) 

CKD 
Adjusted HRa 

(95% CI) 
1.90 (1.05-3.43) 

p<0.001 

Reference 

Storsley 2010 
Canada 
 

14 years Aboriginal Donors 
(31) 

White Donors 
(64) 

 eGFR (MDRD) 
ml/min, mean (SD) 

77 (17) 

eGFR (MDRD) 
ml/min, mean 

(SD) 
67 (13) 

 High 

Adjusted mean 
difference (95% CIc 

5.9(-0.6-12.5) 

 
 

Ref 
Proteinuria 
Lentine 2014 Median 

6.0 years 
Black Donors (325) 
Medicare-Insured 

Hispanic Donors 
(228) 

White (non-
Hispanic) 

Adjusted HRa (95% 
CI) 

Adjusted HRa 
(95% CI) 

Reference Moderate 
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Study, Year, 
Country 

Follow-
Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB 

Medicare Insured Donors (3342) 
Medicare 
Insured 

2.44 (1.45-4.11) 0.98 (0.40-2.44) 

Black Donors (609) 
Privately Insured 

Hispanic Donors 
(381) 

Privately Insured 

White (non-
Hispanic) 

Donors (3548) 
Medicare 
Insured 

Adjusted HRa (95% 
CI) 

2.27 (1.32-3.89) 

Adjusted HRa 
(95% CI) 

1.47 (0.67-3.26) 

Reference 

Storsley 2010 
Canada 
 

14 years Aboriginal Donors 
(29) 

White Donors 
(57) 

 >0.3g/day or 
abnormal alb/cr 

n/N (%) 
6/29(21) 

>0.3g/day or 
abnormal alb/cr 

n/N(%)  
2/57(4) 

 High 

RR (95% CI) 
5.89 (1.27 to 27.41) 

Hypertension 
Lentine 2014 Median 

6.0 years 
Black Donors (325) 
Medicare-Insured 

Hispanic Donors 
(228) 
Medicare Insured 

White (non-
Hispanic) 
Donors (3342) 
Medicare 
Insured 

Adjusted HRa (95% 
CI) 

1.41 (1.17-1.70) 

Adjusted HRa 
(95% CI) 

1.11 (0.95-1.46) 

Reference Moderate 

Black Donors (609) 
Privately Insured 

Hispanic Donors 
(381) 
Privately Insured 

White (non-
Hispanic) 
Donors (3548) 
Medicare 
Insured 

Adjusted Hazard 
Ratioa (95% CI) 
1.52 (1.23-1.88) 

Adjusted Hazard 
Ratioa (95% CI) 
1.36 (1.04-1.78) 

Reference 

Lentine 2010 
United States 

Median 
7.7 years 

Black Donors (609) Hispanic Donors 
(381) 

White (non-
Hispanic) 
Donors (3548) 

Adjusted RRa (95% 
CI) 

Drug-Treated 
1.31 (1.02-1.68) 

Adjusted RRa 
(95% CI) 

Drug-Treated 
1.03 (0.73-1.46) 

Reference Moderate 

Storsley 2010 
Canada 
 

14 years Aboriginal Donors 
(31) 

White Donors 
(64) 

 HTN (>140/90) 
13(42%) 

Adjusted OR 
6.3 (1.8-22.1) 

HTN (>140/90) 
12(18%) 

 
Ref 

 High 

HTN >10 yrs post 
donation 

13/21 (62%) 
P=0.001 

HTN >10 yrs 
post donation 

7/38(18%) 

HTN >20 yrs post 
donation 

HTN >20 yrs 
post donation 
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Study, Year, 
Country 

Follow-
Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB 

11/11 (100%) 
P<0.0001 

3/16(19%) 

  
# of meds 
1: 9 (29%) 
2: 2 (6.5%) 
3: 2 (6.5%) 

P= NS 

# of meds 
1: 6 (9.3%) 
2: 4 (6.2%) 
3: 2 (3.1%) 

Psychosocial 
Gross 2013 
United States 

17 years White Donors 
(2282) 

Black/African 
American Donors 

(113) 

 Whites reported higher level of social functioning than 
Black/African American. (p=0.0007). White donors likely to 
report good health than African Americans (p=0.0034) and 
other races (p=0.0004). Americans scored higher on the 

General Health Perceptions domain of the SF-36 
compared to participants of the AAHP (African American 

Health Project).(p<0.0001). 

High 

Lentine 2012 
United States 

Median 
7.7 years 

Donors (4650) Depression diagnosis by claims HR(95% CI) 
White, non-Hispanic (reference: non-white race or Hispanic 

ethnicity): 2.07(1.50-2.86), p<0.0001 

Moderate 

Diabetes 
Lentine 2014 
United States 

Median 
6.0 years 

Black Donors (325) 
Medicare-Insured 

Hispanic Donors 
(228) 

Medicare Insured 

White (non-
Hispanic) 

Donors (3342) 
Medicare 
Insured 

Adjusted HRa (95% 
CI) 

1.57 (1.16-2.12) 

Adjusted HRa 
(95% CI) 

2.13 (1.56-2.92) 

Reference Moderate 

Black Donors (609) 
Privately Insured 

Hispanic Donors 
(381) 

Privately Insured 

White (non-
Hispanic) 

Donors (3548) 
Pirvately Insured 

Adjusted HRa (95% 
CI) 

1.64 (1.07-2.51) 

Adjusted HRa 
(95% CI) 

1.86 (1.12-3.10) 

Reference 

Lentine 2010 
United States 

Median 
7.7 years 

Black Donors (609) Hispanic Donors 
(381) 

White (non-
Hispanic) 

Donors (3548) 

Adjusted HRa  
(95% CI) 

Medical Claims 
1.52 (1.00-2.30) 

Drug-Treated 
2.31 (1.33-3.98) 

Adjusted HRa 
(95% CI) 

Medical Claims 
1.65(1.00-2.74) 
Drug-Treated 

2.94(1.57-5.51) 

Reference Moderate 

Storsley 2010 
Canada 
 

14 years Aboriginal Donors 
(31) 

White Donors 
(64) 

 Overall 
6(19%) 
p=0.005 

Overall 
1(2%) 

 High 

>20 yrs of follow-up >20 yrs of follow-
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Study, Year, 
Country 

Follow-
Up 

(years) 

Intervention/Control (n) Results
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB 

5/11(45%) 
P=0.007 

up 1/15(6%) 

BP= Blood Pressure; CI=Confidence Interval; ESRD= End-Stage Renal Disease; GFR= Glomerular Filtration Rate; HR= Hazard 
Ratio; MDRD= Modification of Diet in Renal Disease, OR=Odds Ratio; RR= Risk Ratio, SD= Standard Deviation 

a adjustment method unclear 

bRisk Ratio is calculated with White donors as the comparison. 
c Sample size for other races too small. No statistical differences. 
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Table D12. Long Term Living Kidney Donation Outcomes – Obese Donors versus non-obese donors 
Study, Year Mean 

Follow-
Up 
(Years)  

Intervention/Control (n)
Pre-Donation BMI 

Results ROB

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3

Mortality 
Mjoen 2013 
Norway 

D: 15.1 
year 
N-D 24.9 
years 

Donors 
(1,901) 

Non-Donors 
(32,621) 

 HR (95% CI) 
BMI, kg/m2 

1.01 (0.99 to 1.03), p=0.21d 

Moderate 

Cardiovascular Events 
Mjoen 2013 
Norway 

D: 15.1 
year 
N-D 24.9 
years 

Donors 
(1,901) 

Non-Donors 
(32,621) 

 HR (95% CI) 
BMI, kg/m2 

1.03(1.00-1.07), p=0.03d 

Moderate 

ESRD 
Mjoen 2013 
Norway 

D: 15.1 
year 
N-D 24.9 
years 

Donors 
(1,901) 

Non-Donors 
(32,621) 

 HR (95% CI) 
BMI, kg/m2 

1.13 (0.96 to 1.32), p=0.14d 

Moderate 

Renal Function 
Gracida 2003 
Mexico 

Mean 6.7 
 

Obese (BMI 
>30 kg/m2) 
Donors (81) 

Normal 
Donorsa 

(422) 

 GFR (mL/min)a: 
83.9 

SD: NR 

GFR 
(mL/min)a: 

78.5 
SD: NR 

 High 

Ibrahim 2009 
United States 

Mean 
12.2 
 

Donors (255) Iohexol GFR <60 mL/min/1.73m2 
OR (95% CI) 

BMI, per unit: 1.12 (1.02-1.23) 
p=0.02 

Moderate 

Von Zur_Muhlen 
2014 
Sweden 

11+7 Donors (375) Higher BMI at donation was correlated with lower 
eGFR at follow-up (P<0.0001) 

Moderate 

Hypertension 

Ibrahim 2009 
United States 

Mean 
12.2 
 

Donors (255) Hypertension requiring medication 
OR (95% CI) BMI, per unit:  

1.12 (1.04-1.21) 
p=0.003 

Moderate 

Gracida 2003 
Mexico 

Mean 6.7 
 

Obese (BMI 
>30 kg/m2) 
Donors (81) 

Normal 
Donors (422) 

 Mean Arterial 
Pressure 

(MAP) 
 91.2 mmHg 

Mean Arterial 
Pressure 

(MAP) 
88.2 mmHg 

 High 
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Psychosocial 

Gross 2013 
United States  

Mean 17 
 

Donors with 
BMI >=35 b 
(102) 

Donors with 
BMI 30 – 
34.9 (329) 

Donors with 
BMI 25 – 
29.9 (883) 

Physical 
HRQoL 

impairmentc: 
OR (95% CI): 

4.32 
(2.37-7.87)  

Physical HRQoL 
impairmentc: OR 

(95% CI): 
2.85 

(1.84-4.42) 

Physical 
HRQoL 

impairmentc: 
OR (95% CI): 

1.84 
(1.31-2.65) 

Moderate-High 

BMI= Body Mass Index; CI=Confidence interval; GFR= Glomerular Filtration Rate; HRQoL= Health-Related Quality of Life (higher 
score=higher quality); OR=Odds Ratio 

a method of GFR estimation of measurement not reported 
b reference group BMI <25 
c Physical HRQoL impairment defined as PCS > - 1 SD below sex-by-age norms 
dAdjusted for age, gender, year of inclusion, systolic BP, smoking and multiple imputations for missing values performed 

  



 

110 
 

Table D13. Long Term Living Kidney Donation Outcomes – Donors with lower renal function versus 
donors with normal renal function 

Study, Year, 
Country 

Mean 
follow-up 

(years) 

Intervention/Control (n)
Pre-donation GFR 

Results ROB

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3

Renal Function 

Lee 2007 
Korea 

Median: 
5.4 years 

Range: 
4.5-14.25 

Donors (104) MDRD GFR <60 
Per unit change in CG-mGFR (ml/min per 1.73 m2) 

OR (95% CI): 
1.00 (0.98-1.03) 

Moderate to High 

Von Zur_Muhlen 
2014 
Sweden 

11years Donors (375) Lower measured GFR at donation was correlated with lower 
eGFR at follow-up (P<0.0001) 

High 

Tsai 2013 
Taiwan 

Mean: 5.4 
years 

 

MDRD eGFR 
(ml/min per 1.73 m2)> 

<90 

MDRD eGFR (ml/min 
per 1.73 m2)>90  

Median time to CKD 3.55 
years 

Median time to CKD  
>7 years  

 
Low to Moderate 

AHR (95% CI) of developing CKD (eGFR<60 ml/min/1.73m2) 
per 1ml/min/1.73m2 if eGFR at donation: 0.95(0.92-0.99), 

p=0.021 
AHR (95% CI) of developing CKD (eGFR<60 ml/min/1.73m2) 
per 1 mg/dL of serum creatinine at donation: 0.044(0.0-4.36), 

p=0.183 
Proteinuria 

Von Zur_Muhlen 
2014 
Sweden 

11years Donors (375) Lower measured GFR at donation was not correlated to urine 
albumin creatinine ratio at follow-up. 

Moderate 

Hypertension 

Von Zur_Muhlen 
2014 
Sweden 

11years Donors (375) Lower measured GFR at donation was correlated to Mean 
Arterial Pressure at follow-up.  

Moderate 

CG= Cockcroft-Gault; CI= Confidence Interval; CKD= Chronic Kidney Disease; eGFR= estimated Glomerular Filtration Rate; MDRD= 
Modification of Diet in Renal Disease; OR= Odds Ratio; SD= Standard Deviation  
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Table D14. Long Term Living Kidney Donation Outcomes – Donors with impaired glucose tolerance 
versus donors with normal glucose tolerance 

Study, 
Year, 

Country 

Mean 
Follow-

Up 
(Years) 

Intervention/Control (n) Results ROB 
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3

Mortality 

Okamoto 
2010 
Japan 

7.3 
years  

Glucose Intolerant 
Donorsa (65) 

Normal glucose 
tolerance Donors 

(330) 

 n/N(%): 
3/65 (4.6) 

n/N(%): 
14/330 (4.1%) 

 Moderate to 
High 

RR (95% CI) 
1.09 (0.32 to 3.68) 

ESRD 

Okamoto 
2010 
Japan 

7.3 
years  

Glucose Intolerant 
Donorsa (65) 

Normal glucose 
tolerance Donors 

(330) 

 n/N (%) 
0/65 (0) 

n/N (%) 
2/330 (0.6) 

 Moderate to 
High 

RR (95% CI) 
1.00 (0.05 to 20.65) 

Renal function 
Chandran 
2014 
United 
States 

Mean: 
10.2  

Impaired fasting 
glucose Donorsb 
(45) 

Normal fasting 
glucose Donors (45) 

MDRD eGFR 
(mL/min/1.73m2) 

mean (SD): 
70.7 (16.1) 

p=.21 

MDRD eGFR 
(mL/min/1.73m2) 

mean (SD): 
67.3 (16.6) 

Moderate 

Okamoto 
2010 

7.3 Glucose Intolerant 
Donorsc (65) 

 

Normal glucose 
tolerance Donors 

(330) 

Renal Dysfunction 
self-report 
n/N(%): 

5/65(7.7%) 

Renal Dysfunction  
self-report n/N(%): 

22/330(6.7%) 
P=0.690 

Moderate to 
High 

Proteinuria 
Chandran 
2014 
United 
States 

Mean: 
10.2  

Impaired fasting 
glucose Donorsb 
(45) 

Normal fasting 
glucose Donors (45) 

Albumin/creatine 
ratio (mg/g) mean 

(SD): 
9.76 (23.6) 

p=.29 

Albumin/creatine 
ratio (mg/g) mean 

(SD): 
5.91 (11) 

Moderate 

Diabetes   
Chandran 
2014 
United 
States 

Mean: 
10.2  

Impaired fasting 
glucose Donorsb 
(45) 

Normal fasting 
glucose Donors (45) 

Diabetes 
n/N(%): 
7/46(15.6%) 
p=.06 

Diabetes 
n/N(%): 
1/45 (2.2%) 

Moderate  

Okamoto 
2010 

Mean: 
7.3  

Glucose Intolerant 
Donorsc (65) 

 

Normal glucose 
tolerance Donors 
(330) 

Diabetes by self-
report n/N(%): 
14/65(21.5%) 

 
Diabetes on meds 

Diabetes by self-
report n/N(%): 
8/330 (2.4%) 

P<0.0001 
Diabetes on meds 

 Moderate- 
High 
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Study, 
Year, 

Country 

Mean 
Follow-

Up 
(Years) 

Intervention/Control (n) Results ROB 
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3

n/N(%): 
17/65(26.2%) 

 
 

 

n/N(%): 
0/330(0%) 

P=NR 

Hypertension 
Chandran 
2014 
United 
States 

Mean: 
10.2  

Impaired fasting 
glucose Donorsb 
(45) 

normal fasting 
glucose Donors (45) 

HTN- 
n/N(%): 

16/45 (35.6%) 
p=.16 

HTN 
n/N(%): 
10/45 

(22.2%)

Moderate 

Okamoto 
2010 
Japan 
 

7.3 
years  

Glucose Intolerant 
Donorsa (65) 

Normal glucose 
tolerance Donors 

(330) 

 BP>140/90 
n/N(%): 

19/65 (29.2%) 

BP>140/90 
n/N(%): 

73/330 (22.1%) 

 Moderate to 
High 

RR (95% CI) 
1.32 (0.86 to 2.03) 

Glucose Intolerant 
Donorsa (65) 

Normal glucose 
tolerance Donors 

(330) 

HTN-(on 
medication) 

n/N(%): 
9/65 (13.8%) 

HTN-(on 
medication) 

n/N(%): 
37/330 (11.2%) 

RR (95% CI) 
1.23 (0.63 to 2.43) 

CI= Confidence Interval; HTN= Hypertension; RR= Risk Ratio  
a Glucose Intolerant Donors were those with fasting blood sugar= >110 mg/dL and 120-min blood sugar= >140 mg/dL; and/or 
diagnosed Diabetes.   
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Table D15. Long Term Living Kidney Donation Outcomes – Donors with metabolic syndrome versus 
donors without metabolic syndrome 

Study, Year, 
Country 

Mean 
Follow-

Up 
(Years) 

Intervention/Control (n) Results ROB
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3

Renal Function 
Cuevas-Ramos 
2011 
Mexico 

Median 5 
years 

 

Donors with 
MetSa (28) 

Donors 
without MetS 

(112) 

 MDRD eGFR 
(mL/min/1.73 

m2) Mean (SD): 
66.3 (12.7) 

MDRD eGFR 
(mL/min/1.73 m2) 

Mean (SD): 
71.8 (16.2) 

 Moderate to High 

Proteinuria 
Cuevas-Ramos 
2011 
Mexico 

Median 5 
years 

 

Donors with 
MetS (28) 

Donors 
without MetS 

(112) 

 Albuminuria 
mg/d 

mean( SD): 
0.5 (0.6) 

Albuminuria mg/d 
mean( SD): 

0.2 (0.5) 

 Moderate to High 

MetS= Metabolic Syndrome; SD= Standard Deviation 
a MetS defined as having 3 or more of three criteria 1) waist circumference of >88 cm in women or >102 cm in men; 2) 
hypertriglyceridemia; 3) hyperdemia; 4) hyperglycemia; and 5) hypertension (>130/85). 
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Table D16. Long Term Living Kidney Donation Outcomes – Hypertensive donors versus normotensive 
donors  

  Intervention/Control (n) Results
Study, Year, 

Country 
Follow-

Up 
(years) 

Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB

Mortality 
Mjøen 2013 

Norway 
D:15.1 
years 
ND: 
24.9 
years 

 

Donors (1,901) Non-Donors 
(32,621) 

SBP 
Adjusted HRf (95% CI) per 1 mmHg  SBP 

1.00 (1.00-1.01) 

Low to Moderate 

Cardiovascular Mortality 
Mjøen 2013 

Norway 
D:15.1 
years 
ND: 
24.9 
years 

Donors (1,901) Non-Donors 
(32,621) 

SBP 
Adjusted HRf (95% CI) per 1 mmHg SBP 

1.01 (1.00-1.02) 

Low to Moderate 

ESRD
Mjøen 2013 

Norway 
D:15.1 
years 
ND: 
24.9 
years 

Donors (1,901) Non-Donors 
(32,621) 

SBP 
Adjusted HRf (95% CI) per 1 mmHg SBP 

1.01 (1.00-1.06) 

Low to Moderate 

Renal Function  
Gracida 2003 
Mexico 

Mean: 
6.7  

Hypertensive 
Donorsa (16) 

Normal 
Donorsb (422) 

 GFR 
(mL/min)c 

mean (SD): 
78.1 (NR) 

GFR (mL/min)c

mean (SD): 
78.5(NR) 

 High 

Lee 2007 
Korea 

Median: 
5.4 
years 
 

Hypertensive 
Donorsd (6) 

Normotensive 
Donors (98) 

 CKDe 
n/N(%): 

4/6 (67%) 

CKDe 
n/N (%) 

22/98 (22%) 

 Moderate to High 

RR (95% CI) 
2.97 (1.51 to 5.83) 

Donors (104) Predicting CKD among donors with HTN 
OR (95% CI) 

7.88 (1.14-54.45) 

Moderate to High 

CKD=Chronic Kidney Disease; GFR= Glomerular Filtration Rate; HTN= Hypertension; SD= Standard Deviation 
a-readily controlled with diet or one drug 
b-normal donors were those under 60, non-obese without hypertension, elevated uric acid or ‘high cholesterol’. 
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c - method of GFR measurement or estimation not reported 
d- blood pressure >140/90 
e - MDRD-GFR of less than 60 mL/min per 1.73 m2 

f - After adjustment for age, gender, year of inclusion, smoking, BMI 
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Table D17. Long Term Living Kidney Donation Outcomes – Donors Related to Recipients versus Not-
Related 

  Intervention/Control (n) Results
Study, Year, 

Country 
Mean Follow-

Up (years) 
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB 

Death or cardiovascular events 

Garg 2008 
Canada 

6.2 years Genetically related 
living donors (1,261) 

Unrelated 
living donors 

(767) 

 1.2% 
HR (95% CI) 
0.9 (0.5-3.0) 

1.6% 
Reference 

 Low to Moderate 

Garg 2012 
Canada 

Median 6.5 
years  

Genetically related 
living donors (1,261) 

Unrelated 
living donors 

(767) 

 Event rate 
1000 person 

years 
1.6 

HR (95% CI) 
0.8 (0.5-1.4) 

Event rate 1000 
person years 

1.9 
HR (95% CI) 
0.9 (0.4-1.8) 

P for interaction= 
0.87 

 Low to Moderate 

ESRD 
Muzaale 2014 
United States 

Median 7.6 
years  

Biological 
relationship to 

recipient 

Non-biological 
relationship to 

recipient 

 Cum Incidence 
of ESRD at 15 

years per 
10,000 (95% 

CI) 
34.1 (26.9-

43.3) 

Cum Incidence of 
ESRD at 15 

years per 10,000 
(95% CI) 

15.1 (8.7-26.3) 

 Low to Moderate 

Renal Function 
Lee 2007 
Korea 

Median: 7.4 
years 

 

Donors 1st degree 
relatives (28) 

Donors non 1st 
degree 

relatives (76) 

 MDRD 
eGFR<60 

mL/min per 
1.736 m2 
n/N(%) 

5/28(18%) 
P=0.31 

 

MDRD eGFR<60 
mL/min per 1.736 

m2 n/N(%) 
21/76(28%) 

 

 Moderate-High 

Hypertension 
Garg 2008 
Canada 

6.2 years Genetically related 
living donors (1,261) 

Unrelated 
living donors 

(767) 

 15.9%  
HR (95% CI) 
1.0 (0.7-1.3) 

17.3% 
Reference 

 Low to Moderate 

Psychosocial 
Gross 2013 
United States 

17 years Donor first degree 
relative of a recipient 

Donor not a  
first degree 

 Being a first degree relative of a recipient was 
associated with OR(95% CI) 0.54(0.36-0.80), 

Moderate-High 
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  Intervention/Control (n) Results
Study, Year, 

Country 
Mean Follow-

Up (years) 
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 ROB 

(1,768) relative of a 
recipient (687) 

p<0.0025 of physical HRQOL impairment. 

Johnson 1999 
United States 

NR Relatives other than 
first degree (26) 

First degree 
relatives (398) 

 Relatives other than first degree were 3.5 times 
more likely to say they regretted donating compared 

to 1st degree relatives 
P=0.06 

High 

Mjoen 2011, 
Norway 

12.6 years Donors (71/1377) Being an unrelated donor is associated with 
increased risk of having doubt towards donation 

Adjusted* OR (95% CI) 
2.2 (1.2 to 3.9) 

Moderate 
 

Lentine 2012 
US 

4.9 years Biologically 
related to 
recipient 
(3780) 

Spouse/partner 
of recipient 

(353) 

Not biologically 
related or spouse 

to recipient 
(520) 

Depression 
diagnosis per 
100 person-

years 
4.9 

Depression 
diagnosis per 
100 person-

years 
5.0 

Depression 
diagnosis per 
100 person-

years 
5.8 

Moderate 

Reference 1.16(0.79-1.71) 1.30(0.93-1.81) 

*Adjusted for age, time since donation, gender, medical problems, graft loss in recep.
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Table D18. Long Term Living Kidney Donation Outcomes – Post Donation Pregnancy-related Outcomes 
Study, Year, 

Country 
Population Intervention/Control (n) Results ROB 

Arm 1 Arm 2 Arm 1 Arm 2
Miscarriage 

Ibrahim 2009 
United States 

Donors with pre or 
post 
pregnancies(987) 

Post-donation 
pregnancy (317)  

Pre-donation pregnancy 
(2,519) 

n/N (%) 
42/317 (13.2) 

n/N (%) 
207/2,519 (8.2) 

High 

RR (95% CI) 
1.61 (1.18 to 2.20) 

Donors with pre 
and post donation 
pregnancy (98) 

Post-donation 
pregnancy (173)  

Pre-donation pregnancy 
(204) 

n/N (%) 
36/173 (21) 

n/N (%) 
33/204 (16) 

RR (95% CI) 
1.29 (0.84 to 1.97) 

Stillbirth/Fetal Death 

Ibrahim 2009 
United States 

Donors with pre or 
post 
pregnancies(987) 

Post-donation 
pregnancy (317)  

Pre-donation pregnancy 
(2,519) 

n/N (%) 
1/317 (.32) 

n/N (%) 
13/2,519 (.52) 

High 

RR (95% CI) 
0.61 (0.08 to 4.66) 

Donors with pre 
and post donation 
pregnancy (98) 

Post-donation 
pregnancy (173)  

Pre-donation pregnancy 
(204) 

n/N (%) 
1/173 (.58) 

n/N (%) 
2/204 (1.0)) 

RR (95% CI) 
0.59 (0.05 to 6.45) 

Reisaeter 2009 
Norway 

Donors with pre- or 
post- donation 
pregnancy (326) 

Post-donation 
pregnancy (106) 

Pre-donation pregnancy 
(620) 

n/N (%) 
3/106 (2.8) 

n/N (%) 
7/620 (1.1) 

High 

RR (95% CI) 
0.40 (0.10 to 1.52) 

Prematurity 

Ibrahim 2009, 
United States 

Donors with pre or 
post pregnancies 
(987) 

Post-donation 
pregnancy (317)  

Pre-donation pregnancy 
(2,519) 
 

n/N (%) 
20/317 (6) 

n/N (%) 
95/2,519 (3.7) 

High 

RR (95% CI) 
1.67 (1.05 to 2.67) 

Donors with pre 
and post donation 
pregnancies (98) 

Post-donation 
pregnancy (173)  

Pre-donation pregnancy 
(204) 

n/N (%) 
15/173 (8.7) 

n/N (%) 
15/204 (7.4) 

RR (95% CI) 
1.18 (0.59 to 2.34) 

Reisaeter 2009 
Norway 

Donors with pre- or 
post- donation 
pregnancy (326) 
 

Post-donation 
pregnancy (106) 

Pre-donation pregnancy 
(620) 

<22 weeks 
n/N (%) 

1/106 (1) 

<22 weeks 
n/N (%) 

2/620 (0.3) 

High 

RR (95% CI) 
2.92 (0.27 to 31.97) 

<37 weeks 
n/N (%) 

<37 weeks 
n/N (%) 
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Study, Year, 
Country 

Population Intervention/Control (n) Results ROB 
Arm 1 Arm 2 Arm 1 Arm 2

10/106 (9.8) 44/620 (7.5) 

RR (95% ci) 
1.33 (0.69 to 2.56) 

Gestational Hypertension 

Ibrahim 2009 
United States 

Donors with pre or 
post 
pregnancies(987) 

Post-donation 
pregnancy (317)  

Pre-donation pregnancy 
(2,519) 

n/N (%) 
22/317(6.9) 

n/N (%): 
16/2,519 (0.6) 

High 

RR (95% CI) 
10.93 (5.80 to 20.58) 

Donors with pre 
and post donation 
pregnancies (98) 

Post-donation 
pregnancy (173)  

Pre-donation pregnancy 
(204) 

n/N (%) 
6/173 (3.5) 

n/N (%) 
1/204 (0.5) 

RR (95% CI) 
7.08 (0.86 to 58.20) 

Reisaeter 2009 
Norway 

Donors with pre- or 
post- donation 
pregnancy (326) 

Post-donation 
pregnancy (106) 

Pre-donation pregnancy 
(620) 

n/N (%) 
3/106 (2.8) 

n/N (%) 
11/620 (1.8) 

High 

RR (95% CI) 
1.59 (0.45 to 5.62) 

Gestational Diabetes 

Ibrahim 2009 
United States 

Donors with pre or 
post pregnancies 
(987) 

Post-donation 
pregnancy (317)  

Pre-donation pregnancy 
(2,519) 

n/N (%) 
12/317 (3.8) 

n/N (%) 
19/2,519 (0.8) 

High 

RR (95% CI) 
5.02 (2.46 to 10.24) 

Donors with pre 
and post donation 
pregnancies (98) 

Post-donation 
pregnancy (173)  

Pre-donation pregnancy 
(204) 

n/N (%): 
1/173 (0.6%) 

n/N (%) 
1/204 (0.5) 

RR (95% CI) 
1.18 (0.07 to 18.71) 

Preeclampsia 

Ibrahim 2009 
United States 

Donors with pre or 
post pregnancies 
(987) 

Post-donation 
pregnancy (317)  

Pre-donation pregnancy 
(2519) 

n/N (%) 
21/317(6.6) 

n/N (%) 
22/2519 (0.9) 

High 

RR (95% CI) 
7.58 (4.22 to 13.63) 

Donors with pre 
and post donation 
pregnancies (98) 

Post-donation 
pregnancy (173)  

Pre-donation pregnancy 
(204) 

n/N (%) 
6/173 (3.5) 

n/N (%) 
1/204 (0.5) 

RR (95% CI) 
7.07 (0.86 to 58.20) 

Reisaeter 2009 
Norway 

Donors with pre- or 
post- donation 
pregnancy (326) 

Post-donation 
pregnancy (106) 

Pre-donation pregnancy 
(620) 

n/N (%) 
6/106 (5.7)a 

p=0.026 

n/N (%): 
16/620 (2.6)a 

High 

RR (95% CI) [Unadjusted] 
2.19 (0.88 to 5.48) 

Proteinuria 
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Study, Year, 
Country 

Population Intervention/Control (n) Results ROB 
Arm 1 Arm 2 Arm 1 Arm 2

Ibrahim 2009 
United States 

Donors with pre or 
post pregnancies 
(987) 

Post-donation 
pregnancy (317)  

Pre-donation pregnancy 
(2519) 

n/N (%) 
13/317 (4.1) 

n/N (%): 
25/2519 (1.0) 

High 

RR (95% CI) 
4.13 (2.13 to 7.99) 

Donors with pre 
and post donation 
pregnancies (98) 

Post-donation 
pregnancy (173)  

Pre-donation pregnancy 
(204) 

n/N (%) 
8/173 (4.6) 

n/N (%): 
4/204 (1.5) 

RR (95% CI) 
2.36 (0.72 to 7.70) 

Low birth weight  

Reisaeter 2009 
Norway 

Donors with pre- or 
post- donation 
pregnancy (326) 

Post-donation 
pregnancy (106) 

Pre-donation pregnancy 
(620) 

<500g 
n/N (%) 

1/106 (0.9) 

<500g 
n/N (%) 

3/620 (0.5) 

High 

RR (95% CI) 
1.95 (0.20 to 18.57) 

500-2500g 
n/N (%): 

8/106 (7.5) 

500-2500g 
n/N (%) 

34/620 (5.5) 
RR (95% CI) 

1.38 (0.65 to 2.89) 
 

CI= Confidence Interval; RR=Risk Ratio 
a-adjusted for maternal age, birth order, and year of birth 


