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Abstract

Objectives: Increased aortic stiffness measured with carotid-femoral pulse wave velocity (cf-

oNOYTULT D WN =

PWYV) has been associated with adverse cardiovascular outcomes. Some studies have reported
10 increased cf-PWYV in living kidney donors after nephrectomy. This review aimed to determine the
effects of living kidney donation on cf-PWV, glomerular filtration rate (GFR), systolic (SBP),
15 diastolic blood pressure (DBP) and their differences versus non-nephrectomized healthy

17 individuals.
20 Design: Systematic review and Meta-analysis.

23 Data sources: Electronic databases (MEDLINE, EMBASE, Cochrane library, OVID, EBM

reviews, grey literature).

29 Eligibility criteria: We searched for studies that measured cf-PWV in living kidney donors before
31 and/or after nephrectomy. Non-nephrectomized healthy individuals included as controls were the

comparators. Studies that provided age-adjusted cf-PWV reference values in normotensive healthy

* (s3gv) Jnauadns juswaublosug
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36 individuals were also included.

39 Outcome measures: The mean differences in cf-PWV, GFR, and BP before and after
41 nephrectomy and their mean differences versus non-nephrectomized healthy comparators. We also
explored differences in yearly-adjusted cf-PWV changes between donors and normotensive

46 healthy individuals.

49 Data extraction/synthesis: Two independent reviewers extracted data and assessed risk of bias

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

51 (ROBINS-I) and quality of evidence (GRADE). Pooled effect estimates were calculated using the

inverse variance method and analyzed with random effect models.
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Results: Nine interventional (652 donors; 602 controls) and 7 reference studies (8,436 individuals)
were included. cf-PWYV increased at 1-year post-donation (p=0.03) and was on average 0.4 m/s
(95% CI: 0.07; 0.60) higher than in healthy controls (p=0.01). These differences were non-
significant 5 years post-nephrectomy (p=0.54). GFR decreased after nephrectomy (p<0.001) and
remained reduced compared to healthy controls (p<0.001), but SBP and DBP were not
significantly different (p>0.14). Yearly changes in cf-PWV post-nephrectomy were similar to age-

adjusted reference values in healthy normotensive individuals (p=0.76).

Conclusions: Aortic stiffness increases independent of BP one year after kidney donation, but
the long-term effects seem minimal. These findings may impact future consent of prospective

living kidney donors.

PROSPERO Registration number: CRD42020185551.

Key words: /iving kidney donors, aortic stiffness, cardiovascular disease, pulse wave velocity,
nephrectomy.
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Introduction

Living kidney donors (LKD) are exposed to perioperative and long-term risks, including
potential adverse effects on kidney health.! Although kidney hypertrophy is a recognized
physiologic response to unilateral nephrectomy, LKD ultimately lose on average 30% of their pre-
donation total glomerular filtration rate (GFR).!?> Although this reduction in GFR may be of
concern to donors and clinicians,? the absolute risk increase for kidney failure, cardiovascular

disease or death after donation is small and even lower than in the general population.>#-

Recently, several prospective studies involving measurements of carotid-femoral pulse wave
velocity (cf-PWV) have documented that LKD have increased aortic stiffness after nephrectomy
when compared to healthy controls of similar age.®'> Although most of these investigations
involved small samples and limited follow-up times,!3-'4 these findings are relevant since increased
cf-PWYV is associated with adverse cardiovascular outcomes and all-cause mortality in the general
population.!’ Since most of these studies did not detect increases in systemic blood pressure (BP)
post-nephrectomy,'* a reduction in GFR may be an independent graded risk factor for
cardiovascular remodeling in LKD.!¢ Moreover, this phenomenon may be particularly important

for young LKD who have the longest risk exposure to the effects of reduced kidney mass.

To determine the effects of living kidney donation on aortic stiffness and their differences
relative to non-nephrectomized healthy individuals, we conducted a systematic review and meta-
analysis to evaluate the progression of cf-PWV, changes in arterial BP and GFR in LKD before
and after nephrectomy. We also gathered data on differences in cf-PWV, BP and GFR between
LKD and their non-nephrectomized healthy comparators. Finally, we explored whether yearly

changes in aortic stiffness in LKD determined by cf-PWV, differed from age-adjusted reference
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values in normotensive healthy individuals. We hypothesized that living kidney donation would

decrease kidney function and increase aortic stiffness and arterial blood pressure compared to non-

oNOYTULT D WN =

nephrectomized healthy individuals.

1 Materials and Methods

14 The review was conducted in accordance with the Cochrane Collaboration Methods, Systematic
Reviews standards and PRISMA guidelines.!” The study protocol has been published'® and

19 registered in PROSPERO (CRD42020185551) (www.crd.york.ac.uk/prospero).'® The Preferred

21 Reporting items for systematic Reviews and Meta-Analysis guidelines were followed and a

23 checklist file is included.20
Data Sources, searching criteria and eligibility

30 We conducted a comprehensive search (Appendix 1) to retrieve all observational studies
32 published to December 2022 that included healthy individuals participating in a kidney donation

34 program who underwent measurements of cf-PWV before and/or after nephrectomy. The broad
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nature of our original search captured studies with additional metrics of arterial stiffness.!'®
39 However, these secondary outcomes were not considered in this review as we focused on cf-PWV.
41 The search was applied to several electronic databases including MEDLINE, EMBASE, Cochrane
Central databases, Cochrane register of controlled trials, Cochrane Methodology Register, Health
46 Technology Database, “Grey Matters Light”, Technologies in health, OVID, EBM Reviews and

48 grey literature. We also searched for studies that included cf-PWYV in healthy individuals from the

N
O
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general population that evaluated age effects and aortic stiffness. Population-based studies were
53 searched using the following key words and filters: aortic stiffness, arterial stiffness, cf-PWV,

55 PWYV, age, adults, humans, reference or normal values, healthy participants or subjects, and normal
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volunteers. There were no language restrictions in the initial search although during screening only
studies published in English, French, Spanish, Portuguese, and Italian were included. We also
identified data sources from manual searches of references in some relevant citations. All search
results were downloaded into an Excel spreadsheet and screened by title and authors to remove

duplicates.

Study inclusion and exclusion criteria

Our target population included healthy adult individuals (>18 years of age) who met standard
institutional kidney donation criteria and had aortic stiffness evaluated with cf-PWV before and/or
after nephrectomy. Non-nephrectomized healthy individuals included as healthy controls within
the same study were used as comparators. Since prospective randomized clinical trials of kidney
donation would never be possible for ethical reasons, we included prospective non-randomized
(cohort, case-control, case series, before-and-after) and retrospective studies, provided that > 10

subjects per study were enrolled.

Outcomes

The primary outcomes were the mean differences in cf-PWYV before and after nephrectomy in
LKD, and the mean differences versus their non-nephrectomized healthy comparators. Secondary
outcomes were the pre- and post-donation mean differences in systolic and diastolic BPs and GFRs
in LKD and the mean differences versus their non-nephrectomized healthy comparators.
Exploratory outcomes were the differences in the yearly-adjusted changes in cf-PWV between
LKD and a group of normotensive healthy individuals who participated in population-based

studies of aortic stiffness.

Screening and study selection
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consensus produced an overall risk of bias for each study. Since the purpose of including reference
studies was to provide normative values, their study quality was not assessed.
Quality of evidence

Quality was evaluated according to the 5 domains of the GRADE recommendations, and the
overall assessment was reported as very low, low, moderate or high.??
Statistical analyses

The weighted mean differences and their 95% confidence intervals (95% CI) were calculated
using the reported means and standard deviations (SD) from each study. In cases where different
measures of central tendency (i.e., median) and distribution (i.e., inter-quartile) were reported,
means and SD were estimated according to the algorithms described by Luo et al.?? For studies %10
that did not include pre-donation values, post-donation differences between LKD and healthy
controls were estimated using the mean absolute cf-PWV. To explore statistical heterogeneity
between studies, the Q test and the I? statistic was used (with a value of I >65 considered to be a
highly important heterogeneity). To find potential sources of heterogeneity, we stratified studies
by sub-groups according to the duration of follow up and study design. Sensitivity analyses
included examination of effect model, parameter estimates and methodological quality. If suitable,
the pooled effect estimates were calculated using the method of the inverse variance and data was
modeled according to the DerSimonian-Laird Method (random effects model) (p<0.05). To reduce
“double-counting” error on the effect estimates in LKD cohorts (before-and-after donation), we
reduced by 50% the number of study participants for each measurement. Inter-group differences
were analyzed using the Cochrane Q test with p value less than 0.10. Publication bias was
investigated by Funnel plots, and asymmetry was evaluated if the number of studies in the meta-

analysis was greater than 10. Yearly changes in cf-PWV (m/s/year) for kidney donors and healthy
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Results
Study characteristics

The search strategy found 568 citations. After screening and full-text review, 9 studies met the
final eligibility criteria (Figure 1). Five studies ¢'? compared LKD and healthy controls, but only
3 of those had measurements before-and-after donation.®%!1-12° Four additional studies included
single cohorts of LKD with measurements pre- and post-donation.?*?” We identified 3 reports
based on secondary analyses 7-%28 that were considered part of their original publication % (Figure
1). Three of our included studies %!!-1? that were published by the same research group (UK) had
participants evaluated at different time periods and some degree of overlap was assumed. In the
absence of confirmation, these studies were analyzed independently. Table 1 and Appendix 4

summarize the characteristics of studies, participants and country of origin.

Inset Table 1 here.
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Table 1. Demographic characteristics of kidney donors and healthy controls in eligible studies.

Study characteristics

Living Kidney donors

Healthy controls

Age Duration of | Females/total |Hypertensive|Current or past| Females/ total |Hypertensive| Current or
Reference ID at donation foIIow-up number of | donors/total | smokers/total number of |controls/total past
(years) [post-donation| donors (%) number of number of controls (%) | number of smokers/
Country donors (%) | donors (%) controls (%) | total number
of controls
(%)
Fesler et al.
2015 France 51.0+£10.0 12 mo 39/45 (87) 0/45 (0) NR/45 N/A N/A N/A
DeSeigneux 7/21(33.0)
et al. 2015 | Switzerland | 54.1 + 10.2 12 mo 12/21(57.1) | 5/21(23.8) NR/21 N/A N/A N/A
Moody et al. 8/68 (12.0) 8/68 (12%);
2015, 2016 UK 46.5+12.1 12 mo 45/68 (66.0) | 3/68 (5.0) | 21/68 (30.0) | 29/56 (52.0) | 3/68 (5.0) |21/68 (30%)
Bahous et al.
2006, 2015 France 41.0+11.0 | 111+42 mo | 66/101 (65.3) | 0/101 (0) NR/101 143/263 (54.4)| 0/263 (0) NR/263
Buus et al. 15/52 (29.0);
2019 Denmark | 49.5+12.0 12 mo 28/52 (54.0) [17/52 (32.0) NR/52 N/A N/A N/A
Gokalp et al.
2020 Turkey 51.0+13.0 6 mo 20/34 (59.0) NR/34 NR/34 N/A N/A N/A
38/138
Price et al. 17/169 74/168 (44.0) (28.0);
2020 UK 51.0+12.0 12 mo 90/168 (54.0) (10.0) NR/168 81/138 (59.0) | 9/138 (7.0) NR/138
98% 6 years; 6 year visit: | 6/203 (3.0) | 24/203 (11.8) | 6 year visit: |9/ 201 (4.5) 24/201
Kasiske et al. USA between 18 | and 9 years | 70/109 (64.0) 40/203 (19.7) | 34/84 (40.0) (11.9);
2020 to 64 years 9 year visit: 9 year visit: 45/201
72/113 (64.0) 40/100 (40.0) (22.4)
Price et al UK 48.0+12.5 12 mo; 27/50 (64.0) | 2/50 (4.0) 4/49 (8.1); 28/45 (62.0) | 3/43(7.0) | 2/43 (4.6);
2021 : and 60 mo 15/49 (30.6) 12/43 (28.0)

UK: United Kingdom, NR: not reported, N/A not applicable; mo: months;
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Population characteristics
Living kidney donors

A total of 652 LKD had measurements of cf-PWV after kidney donation, but only 438 LKD
(in 7 studies) 8%11.12.24-27 had examinations before and after nephrectomy. The remaining 214 LKD
(in 2 additional studies),%”-1° did not have pre-donation assessment. The cf-PWV was measured in
2 studies at 6 months after donation,®°27 in 6 studies at 12 months,3%11-12.24-26 and in 3 studies at
5 years or longer (5, 6 and 9 years) %1012 (Table 1). Amongst all studies, average age at donation
was 48.0 years (+ 5.0 years) (range: 41.0 to 54.1 years) with most organs donated by females with
an average proportion of 63.4% (range: 54% to 87%) per study. Only 3 studies 3%1%12 reported the
ethnic composition of LKD. Donors were predominantly white Caucasian (range: 90% to 94.6%)
with a minority of Asian (range: 6% to 7%) and Black heritage (range: 0% to 3%). In 7 of the 9
studies, an average of 12.5% (range: 0% to 32%) of LKD were hypertensive at the time of donation
and this rate increased to an average of 18.6% (range: 4% to 32%) after nephrectomy. Moreover,
an average of 32.9% of donors (range: 28% to 44%) were current smokers and/or individuals with
a history of previous smoking, although the duration of exposure was not reported. The most
common medications prescribed for LKD prior to organ donation were antihypertensives and lipid
reducing drugs (e.g., statins). The most common antihypertensive medications were angiotensin-
converting enzyme (ACE) inhibitors or angiotensin receptor blockers (ARB) (range: 0% to 19%
in 5 studies), calcium channel blockers (range: 2% to 5%:; in 6 studies) and beta blockers (2%; in
3 studies). Statins were reported with an average rate between 0% and 12% in 6 studies. There was
no information on cardiovascular risk assessment pre-donation and hypertension management with
diuretics.

Healthy controls
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A total of 602 healthy individuals were included as comparators in 5 studies (Table 1). Two

studies had comparative assessments at 12 months after nephrectomy,®!! one at 12 and 60

oNOYTULT D WN =

months,!? and two at 5 years or longer (5, 6 and 9 years).>”-1° The average age of healthy controls
10 in these studies was 46 years (range: 43 to 49 years) compared to 49 years (range: 46 to 51 years)
in kidney donors. The incidence of hypertension, history of cardiovascular disease and diabetes
15 mellitus was higher in kidney donors post-donation, relative to controls. The average proportion
17 of hypertension, history of cardiovascular disease and diabetes mellitus was 6.3 % (range: 0% to
19 9% in 5 studies), 16.7% (range: 0% to 28% in 3 studies) and 0.5 % (range: 0% to 2% in 4 studies)
22 in healthy controls compared to 11.0 % (range: 5% to 18.8% in 5 studies), 19.6% (range: 4.9% to
24 34% in 3 studies) and 1.6% (range: 0% to 5.9% in 4 studies) respectively in LKD. Only 3 studies
89,1112 documented the proportions of current and previous smokers between these two sub-
29 populations ranging between 2% and 28% in controls versus 6% and 44% in donors. The most
31 frequent medications prescribed to healthy controls as reported in 2 studies ''!'?> were ACE

33 inhibitors/ARBs, statins and calcium channel blockers. Their proportions at the time of initial
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recruitment ranged from 3% to 7%, 7% to 13% and 2% to 3% respectively. Ethnicity in healthy
38 controls was only reported in 3 studies.®%1%12 The ethnic distribution of these participants was
40 white Caucasian (range: 84% to 95%), Asian (9%) and black heritage (6% to 7%). None of the

studies reported cardiovascular risk in healthy controls.

46 Outcome measures

48 Aortic Stiffness
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The primary outcome analysis included 7 studies 322427 with non-adjusted cf-PWV values plus
53 2 studies!!!> whose values were adjusted according to mean BP and heart rate. Due to limited

55 information in these 2 studies, their adjusted values were not transformed. Tables 2 and 3
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summarize the unadjusted cf-PWV values in donors and controls respectively. The median
unadjusted cf-PWV prior to nephrectomy was 7.10 m/s (quartiles: 6.80, 7.52) and this value
increased to a median of 7.21 m/s (quartiles: 7.14, 7.27) at 6 months, 7.30 m/s (quartiles: 7.22,
7.68) at 12 months and 7.69 m/s (quartiles: 7.50, 8.60) at 5 years. Figure 2 shows the Forest plots
of the effect estimates for the unadjusted cf-PWV in LKD before and after nephrectomy (panel
“a”) and their differences against healthy comparators (panel “b”). The unadjusted cf-PWV in
LKD increased with time after nephrectomy (Z=3.1, p=0.002; 1>=0%). While these effects were
statistically significant at 12 months after nephrectomy (Z=2.2, p=0.03; I’=10%; 6 studies), they
were not significant at 6 months (Z=1.3, p=0.20; I>= 0%; 2 studies) or 5 years and longer (Z=1.8;
p=0.07; one study). The mean difference in the unadjusted cf-PWV before and after donation was
0.23 m/s (95% CI: -0.12; 0.58) at 6 months, 0.30 m/s at 12 months (95% CI: 0.03; 0.57) and 0.60
m/s at 5 years (95% CI: -0.04; 1.24). At 12 months post-donation, unadjusted cf-PWV values in
LKD were on average 0.4 m/s (95% CI: 0.08; 0.72) higher than in healthy controls (Z=2.43;
p=0.01; 3 studies), but this difference became non-significant (mean: 0.15 m/s; 95% CI: -0.32;
0.62) at 5 years or longer after donation (Z=0.62; p=0.54). Statistical heterogeneity between studies
was high at 12 months (I>=78%; p=0.01) and at 5 years (I>=65%; p=0.02).

Insert Tables 2 and 3 here
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Table 2. Hemodynamic characteristics in living kidney donors before and after nephrectomy.

tud LKD Pre-donation baseline LKD Post-donation follow-up
study
Citation cf-PWV GFR Systolic BP | Diastolic BP | Follow-up | cf-PWV GFR
(m/s) (ml/min/ (mm Hg) (mm Hg) post- (m/s) (ml/min/
1.73m2) donation 1.73m2) | Systolic BP | Diastolic BP
(mm Hg) (mm Hg)
Fesler et al.
2015 7.2+13 107 +19 122 +12 70+9 12mo | 6.8+1.1 73 £ 15; 122 +13 70+ 8
DeSeigneux
etal.2015 | 85+1.2 95+ 10 116.6+13 | 76.0+7.3 12mo | 9.4+1.38 61+11 N/R N/R
Moody et al.
2015,2016 | 6.8+1.1 89+ 19 121+8.0 75+6.0 12mo | 73%15 59 +13 122+12.0 76+9
Bahous et al. 111+
2006, 2015 N/R 107.5+20 | 114.0+18 | 69.1+194 | 42mo | 95+2.5| 86.2+18 | 129.6+20 | 81.6+11.8
Buus et al.
2019 75+13 | 100.6+15 | 12014 74+ 8 12mo | 7.8+1.6 | 64.7+10.6 | 119%13 74.9+9.7
Gokalp et al.
2020 7.6+1.38 99.8+19 | 120+15.6 | 74.3+9.2 6 mo 73+15 | 61.9+15.1 |122.1+20.1| 74.9+9.7
Price et al.
2020 7.0+13 91+ 15 124+ 10 79+8 12mo | 73%1.4 64+14 124+ 10 79+8
Kasiske et al. N/R 91+17.7 | 120+13.6 | 69.7+8.8 | 6years | 7.1+1.6 64+86 |[117.5+11.2| 73.1+8.6
2020 *
N/R - - - 9years | 7.7+1.7 62+89 ([117.1+13.0| 73.9+10.0
Priceetal. | 6.7%1.0 95+ 15 121+9 7317 12mo | 7.2+1.1 |658+10.3 |121.2+15.1| 74+10.2
2021 *
- - - - 60mo | 73+13 [67.4 £12.4 [123.6+11.5| 78%9.0

BP: blood pressure; cf-PWV: carotid-femoral pulse wave velocity (m/s); GFR: glomerular

filtration rate; LKD: living kidney donors; mo: months; N/R: not reported; * Kasiske et al. (6 and
9 years) and Price et al. (12 months and 60 months) used the same pre-donation baseline for each

of their 2 follow-up points after donation.
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Table 3. Hemodynamic characteristics of healthy comparators at baseline and follow-up.
Healthy comparators Healthy comparators
— Measurement at enrollment - Measurement at follow-up
cf-PWV GFR Systolic BP | Diastolic BP [Time point| cf-PWV GFR Systolic BP | Diastolic BP
(m/s) (ml/min/ (mmHg) | (mmHg) |atfollow-| (m/s) (ml/min/ (mmHg) | (mm Hg)
1.73m2) up 1.73m2)
study
Moody et al.
2015, 2016 6.7+1.1 89+ 19 122 +11 74+ 8 12 mo 6.7+1.1 86+ 19 121 +10 76+9
Bahous et al.
2006, 2015 111
(NRR group)® N/R N/R N/R N/R +42 mo | 85%15 N/R 125.2+9.5| 75.7+6.1
Bahous et al.
2006, 2015 111
(RR group)® N/R N/R N/R N/R +42 mo 89+1.3 N/R 123 +15.1 | 78.5+10.6
Price et al.
2020 7.0+1.4 94+ 16 122 +10 77+8 12 mo 7.2+1.4 96+ 17 123 £12 78+9
Kasiske et al. 6years | 7.29+25 | 86+15.7 |118.8+14.2| 73.1+86
2020 * N/R 90+16.2 |[117.1+13.0| 69.7 +8.8
9years | 7.90+2.3 | 84+135 | 120+14.9 | 73.9+10.0
Price et al. 12mo | 6.73+0.16 | 96.9+11.9 | 120.8+7.6 | 75.4+7.6
6.78 +0.17 99+ 16 122+11 75+9
2021 *
60mo | 7.54+0.22 | 94.1%16.7 |1122.7+11.8| 78.4%9.0

BP: blood pressure; cf-PWV: carotid-femoral pulse wave velocity; GFR: glomerular filtration
rate; mo: months; N/R: not reported; * Kasiske et al. (6 years and 9 years) and Price et al. (12
months and 60 months) used the same baseline at enrollment for each of their 2 follow-up points;
NRR group: not recipient related group; RR group: recipient related group; & Bahous et al. 2006,
2015, identified 2 sub-groups (NRR and RR) within their comparator group relative to the

kidney recipient.
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Kidney function

oNOYTULT D WN =

GFR in LKD was measured in one study at 6 months post-nephrectomy,?” in 6 studies at 12
10 months %11:1224-26 and in 3 studies at 5 years or longer.%7-1%12 Six studies estimated GFR using the
CKD Epidemiology Collaboration equation (CKD-EPI) based on the C¢S!EDTA
15 clearance,®%11-1224-26 one study?’ estimated GFR from 24-hour urine creatinine clearance, and 2
17 additional studies %710 used both the modification of Diet in renal disease (MDRD) and CKD-EPI
from Iohexol clearance. Supplementary Figure S-1 shows the Forest plots of the effects estimates
22 on GFR in LKD (panel “a”) and their differences against healthy controls (panel “b”). Relative to
24 before nephrectomy, GFR decreased by an average of 30 ml/min/1.73 m? (95% CI: -32; -28)
26 throughout the 5-year follow-up period (Z=27.4; p<0.001). In particular, GFR decreased by 38
29 ml/min/1.73 m? (95% CI: -49; -26) within the first 6 months after nephrectomy (one study; Z=6.5;
31 p<0.001), by 31 ml/min/1.73 m? (95% CI: -34; -27) at 12 months (6 studies; Z=19.3; p<0.0001),

33 and by 28 ml/min/1.73 m? (95% CI: -31; -25) at 5 years or longer (3 studies; Z=17.3; p<0.0001).

* (s3gv) Jnauadns juswaublosug
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When these values were compared to healthy controls, LKD had significantly lower GFRs (mean

38 differences: -26 ml/kg/1.73 m?; 95% CI: -28; -23; Z=22.1; p<0.001).

41 Systemic BP
In LKD, systolic and diastolic BP were measured non-invasively at 6 months post-donation in
46 1 study,?’ at 12 months in 4 studies, 89112326 at 1 and 5 years in another,!? and longer than 5 years

48 in 2 studies.®”10 A single study ** did not report BP post-nephrectomy. Five studies 8910111226
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reported the daily average BP derived from 24-hour BP monitoring, while four studies 67242527
53 reported BP values from the average of 3 measurements taken at the time of the office visit. Most

55 studies except one,®” measured BP in controls at initial recruitment and follow-up. The Forest
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plots of the effect estimates on the systolic and diastolic BP are represented in Supplementary
Figures S-2 and S-3 respectively. Diastolic BP (Z=2.6; p=0.009), but not systolic BP (Z=0.8;
p=0.44) increased with time after donation. This effect was only significant at 5 years post-
nephrectomy, when diastolic BP increased by an average of 5 mm Hg (95% CI: 2.1, 8.8; 1=63%;
7=3.2; p=0.001) relative to pre-donation values. When these time-related changes were compared
to healthy controls, differences in systolic (mean differences: 0.8 mm Hg 95% CI: -1.2; 2.7) and
diastolic BP (mean differences: 1.1 mm Hg; 95% CI: -0.4; 2.6) at 5 years or longer were non-
significant (systolic: Z=0.8; p=0.43; diastolic: Z=1.48, p=0.14). Overall, statistical heterogeneity
was moderate for systolic (I>=44%; y2=12.5; p=0.08) and marginal for diastolic BP (1>=53%;

v2=14.1; p=0.04).

Comparison with reference values

Supplementary Table S-1 shows the yearly changes in cf=PWV for seven reference studies that
included 8,436 normotensive healthy participants (>18 and <70 years).?*-3> Supplementary Table
S-2 shows the estimated yearly changes in non-adjusted cf-PWYV for LKD and healthy controls.
The non-adjusted cf-PWYV increased by an average of 0.174 m/s per year (= 0.720) in LKD (8
studies) and 0.090 m/s per year (£ 0.951) in healthy controls (4 studies). The yearly increases in
LKD and their controls were comparable to the 0.118 m/s per year (= 0.134) average increase from
normotensive healthy individuals (>18 to <70 years) (donors: t=0.20; p=0.84; controls: t=0.078;
p=0.93). Since previous studies have indicated a larger yearly increase in cf-PWV for older age
groups, we performed a sub-group analysis for individuals < 60 years and > 60 years. The average
yearly increase in cf-PWYV in reference studies for individuals < 60 years was 0.0754 m/s (= 0.047)

compared to 0.158 m/s (= 0.171) in those > 60 years (Supplementary Table S-1). Our analysis
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Figure S-4 shows effect estimates and sample sizes for studies with cf-PWV between LKD and
controls. A large asymmetry for both small and large sample size studies was evident and

suggested potential risk for publication bias.

Certainty of the Evidence
Supplementary Table S-4 summarizes certainty of the evidence for all outcomes according to
the GRADE methodology. Confidence on the effect estimates was low to moderate for the cf-

PWYV, low for systemic BP and moderate to high for GFR.

Discussion

In this systematic review, we pooled data from 652 LKD, 602 healthy controls and 8,436
normotensive healthy participants with standard cf-PWV measurements to evaluate the effects of
nephrectomy on aortic stiffness after living kidney donation. Based on low to moderate quality of
evidence, our findings suggest that the impact of nephrectomy on aortic stiffness at 5 years post-
donation or longer is minimal, despite a reduction in kidney function. On the other hand, cf-PWV
increases within the first year after nephrectomy, exceeding values observed in selected groups of
non-nephrectomized healthy individuals (average difference: 0.4 m/s), although these differences
are negligible at 5 years post-donation (average difference: 0.15 m/s). Additionally, the yearly
changes in cf-PWYV after donation were similar to those in healthy normotensive individuals from
the general population. Our review also suggests that 5 years after donation, systolic and diastolic
BPs increased by an average of 3- and 5-mm Hg respectively, but these changes were similar to
those identified in healthy control groups. Thus, we hypothesize that vascular remodeling occurs

within the first year post-nephrectomy, leading to discrete elevation of aortic stiffness with no
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25 238
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28 . .. . . . . 33«
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31 the increased aortic stiffness in CKD, but not after kidney donation.636:41:43 %%E
32 28
gi Studies on the progression of aortic stiffness after kidney donation have had contradictory ggg
35 S0z
36 results. While some studies have shown an increase in aortic stiffness 1226  others have a- o
37 > §
38 documented a negligible effect.?*>>?7 Varying study designs, small sample sizes and short-term S S
39 R
> ]
40 follow-ups may have contributed to the heterogeneity in results. Our findings confirm that there is f g
41 2 32
o (@]
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44 - . . 5 S
45 addition, although our meta-analysis increased the robustness of the comparisons between donors 5 <
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47 and controls, this analysis may have been underpowered to detect small differences. A difference é IS
48 RS
D
:g of 0.4 m/s (SD: 3) in cf-PWV between donors and controls would have required at least 883 e §
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53 o
54 adjusted for duration of follow-up and study quality, heterogeneity between studies was still 2
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56 S
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present. We speculate that relaxation of study inclusion criteria may have led to unbalanced
distribution of risk determinants (i.e., hypertension, smoking, diabetes, dyslipidemia) between the
two cohorts. Because these confounders may decrease comparability, baseline differences should
be minimized in future studies.

The effect of reduced kidney function, independent of increased BP, on aortic stiffness in LKD
is controversial.!4## In partially nephrectomized rats, reduced kidney function modified the
viscoelastic properties of large arteries independent of the effects of age and BP.46 However, since
serum creatinine increased more than double compared to control animals, the magnitude of
reduction in GFR may have not been similar to what is observed in LKD. Our review suggests that
except for a small increase in cf-PWYV within the first year post-donation, there were no differences
in BP between healthy donors and controls. These findings support previous studies that have
reported a reduction in the Magnetic Resonance Imaging-detected aortic distensibility in LKD but
not in healthy controls at one year post-donation,” with these differences becoming negligible at 5
years post-nephrectomy.'> Furthermore, these changes in donor’s aortic stiffness may be
associated with an increase in left ventricular mass one year post nephrectomy,’?’ which is no
longer noticeable at 5 years.!>#

Several risk factors (e.g., African American or Hispanic ethnicity, obesity, age, diabetes) may
increase the risk for elevated BP and aortic stiffness post-donation.!423-484950 However, few studies
have documented the role of genetics or ethnicity factors in the development of CKD and increased
aortic stiffness.®”1-52 Kidney donors of African ancestry with mutations in the Apolipoprotein L1

gene (APOL1) are at higher risk for developing CKD, imposing new challenges to the process of
donor selection and consent.>*-** Bahous et al®’ who explored differences in cf-PWV between

recipient and non-recipient-related healthy volunteers of Lebanese ancestry, found a significantly
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higher rate of elevated aortic stiffness in recipient-related healthy controls. Moreover, Muzaale et

al.>?>and Wu et al.>* reported marked differences in the risk for kidney failure across different types

oNOYTULT D WN =

of donor-recipient and ethnicity relationships, suggesting genetic factors. Consequently, the role
10 of genetic determinants in modifying risk of aortic stiffness post-donation cannot be ruled out.

Beyond biological effects of reduced kidney function, nephrectomy may also result in
15 alterations of the arterial network that are associated with changes in hemodynamics and functional
17 stiffness of the arterial tree.’® Although few studies have documented that compensatory growth
of the remaining kidney is commonly seen after unilateral nephrectomy,>’ the relationship of this
22 phenomenon with cardiovascular remodeling and vascular stiffness remains elusive. Interestingly,
24 several circulating growth factors released during compensatory kidney hypertrophy,>® have been
associated with myocardial and central vascular remodeling.*® In particular, growth hormone (GH)
29 and its main mediator insulin growth factor-1 (IGF-1) are implicated in the early stages of
31 compensatory renal hypertrophy ° and increase aortic wall thickness in transgenic mice models

33 without any significant change in arterial BP.®! Thus, we speculate that these circulating growth
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factors may be linked to the cardiovascular remodeling process and transient increase in aortic

38 stiffness early after nephrectomy.

Limitations
45 The strength of this review includes a rigorous systematic methodology and assessment of study

47 quality and certainty of the evidence. Nevertheless, our conclusions may be limited by the small
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number of studies and participants, and the restricted access to information for data
52 standardization.®%!1-12 Furthermore, our sensitivity analysis on studies where overlapping was

54 suspected,®%11:12 suggested a reduced mean difference in cf-PWV at 12 months post-donation.
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Thus, the likelihood that overlapping might have influenced our effect estimates cannot be
completely excluded. Since cf-PWYV is an operator-dependent technique,®? an important issue is
the comparability between medical devices and technical reproducibility of measurements. All
selected studies utilized standard devices (Supplementary Table S-1), although no information was
given on their reproducibility.**-6> Despite our efforts to detect potential sources of heterogeneity,
residual confounding was still present, and this may have impacted comparability between cohorts.
Additionally, we recognize that the different techniques utilized in the measurement of GFR
(estimated versus direct measurement), and BP (24-hour monitoring versus office) may have
contributed to the variability on these outcomes.%% Moreover, the confounding effects of anti-
hypertensive therapy on the control of BP after donation cannot be ignored. Finally, publication

bias cannot be entirely ruled out.

Conclusions

Our systematic review and meta-analysis documented that reduced kidney function after living
kidney donation is associated with a small elevation in aortic stiffness within the first year,
independent of changes in systemic BP. These effects however, become negligible 5 years post-
donation. The data suggest that vascular remodeling occurs within the first year post-nephrectomy,
but is no longer detected after 5 years. In the absence of other critical cardiovascular risk factors,
the effects of nephrectomy on aortic stiffness in LKD at least 5 years after donation is insignificant.
These results may have implications for the future evaluation and consent of prospective living

kidney donors.
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Figure Legends

Figure 1: PRISMA flow chart.

Figure 2: Pooled effect estimates on the carotid-femoral pulse wave velocity (cf-PWV) in living
kidney donors from before to after nephrectomy (Panel “a”) and on their differences relative to
healthy comparators (Panel “b”). Because pre-donation values for Bahous et al. (2006) and Kasike
et al. (2020) were not provided (Panel “b”), mean differences between living kidney donors and
controls were calculated using their mean absolute cf-PWV values. In single cohort studies with
before-and-after design (Panel “a”) and in the study by Bahous et al. 2006 (Panel “b’’), the number
of living kidney donors allocated to each measurement was reduced by 50% to decrease “double

counting” errors during the analysis. NRR: non-recipient related, RR: recipient related.
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Figure 1. Flow chart of studies identified in the systematic review.
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Figure 2 - Panel A - Pooled effect estimates on the carotid-femoral pulse wave velocity of living kidney
donors from before to after nephrectomy.
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Figure 2- Panel B: Pooled effect estimates on the differences in carotid-femoral pulse wave velocity between
living kidney donors and healthy controls.
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Table S-1 Estimated average yearly change (x SD) in cf-PWV (m/s/year) for normotensive
healthy individuals participating in population-based studies with age-adjusted values.

Arterial
stiffness’
collaboration | Farro et al Baier et al. Elias et al. Baldo et al Kozakova Gomez-Sanchez
variables 2010 2012 2018 2011 2018 et al. 2015 et al. 2020
Age (years)
(range) >30 to 270 >18 to 69 >18 to 80 40 to 90 35to 74 18t0 78 35to 75
Measurement
device SphygmoCor |SphygmoCor Vicorder SphygmoCor Complior SphygmoCor SphygmoCor
Total number of 1,455 429 3,092 502 2,158 307 493
participants
Average
cf-PWV 0.1500 0.1580 0.1000 0.105 0.1047 0.090 0.1188
(m/s/year)inall| +0.0967 (*) +0.0864 | +0.1208 (%) | +0.2913 (&) +0.0526 (*) +0.005 +0.2915
participants
Average 0.0967 N/R 0.0733 N/R 0.0763 0.088 0.0425
cf-PWV in +0.0404 (#) +0.0321 +0.0359 (*) +0.007 +0.1645 (**)
<60 years
(m/s/year)
Average cf-PWV 0.2300 N/R 0.0550 N/R 0.1615 0.150 0.1950
in > 60 years +0.1131 (" +0.0212 +0.0163 (*) +0.019 +0.418 (**)
(m/s/year)
cf-PWV in N/R N/R N/R N/R 0.0960 0.099 0.1603
Females +0.173 +0.005 +0.1472
(m/s/year)
cf-PWV in males N/R N/R N/R N/R 0.0919 0.076 0.1805
(m/s/year) +0.182 +0.005 +0.1515

(*) Estimates are based on the 95% percentile values from all males and females included in this study.

(**) Data represent average values from reported males and females sub-groups in this study. The
reported 95% CI were transformed to SD using the method of Wu et al (2018).

(%) Estimates are based on the regression coefficient (b) of the relationship between age and cf-PWV in
all participants from this study (Table 4) and adjusted by mean arterial pressure, weight, height, glucose

and creatinine. The reported standard error (SE) was converted to SD according to the formula:

SD=SE*(SQRT sample size).

(*) Estimates are based on the reported 90" percentile of the distribution in the sub-sample defined as

“normal values” in this study (Table 4)

&& Estimates are based on the 97.5" percentile values from the normotonic subgroup in this study (Table

4).
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Table S-2. Estimated average yearly change (x SD) in cf-PWV (m/s/year) for living kidney
donors and healthy comparators.
Living Kidney Donors
Buus et al. |Gokalp et al |De Seigneux|Moody et al | Fesler et al. | Price etal | Price etal. | Price et al |Kasiske et al.|g
2019 2020 et al 2015 2016 2015 2020 2021 2021 2020 §
Age at 98.6% (age: E
measurement| 51.0+11.6 | 50.97+13 | 55.1+10.2 | 47.5+12.1 52+10 52+12 49 +£12.5 54.3+12.3 (18 to 64) g
(years) o
Time frame of 8
observation 12 mo 12 mo 12 mo 12 mo 12 mo 12 mo 12 mo 60 mo 36mo O
E
=
Device SphygmoCor|SphygmoCor|SphygmoCor|SphygmoCor|Sphygmocor|SphygmoCor|SphygmoCor |SphygmoCor|Sphygmocor %
o
Number of 51 34 21 68 45 168 50 42 g
subjects 109 é"
/Average yearly c
change in o
cf-PWV +0.30 -0.24 +0.3 +0.5 -04 +0.3 +0.50 +0.108 +0.197 3
(m/s/year) +0.900 +0.401 +0.469 +0.900 +0.250 +0.821 +0.717 +0.920 +0.435 g
3
-
=
§
QD
>
Healthy comparators y
D
QD
Moody et al Priceetal | Priceetal. | Price etal |Kasiske etal.|5
2016 2020 2021 2021 2020 =)
Age at 95.6% (age |2
measurement| /5 N/A N/A 45.1+12.8 N/A 49.0+14 |453+13.07|50.3+12.91|2"ge 1810 |3
(years) 64) =
.
. >
Time frame of S
observation N/A N/A N/A 12 mo N/A 12 mo 12 mo 60 mo 36mo [©
g
o
@,
Number of 3
subjects N/A N/A N/A 56 N/A 138 45 42 84 ;—3'
Average yearly| %
change in S
cf-PWV -0.1 +0.2 -0.03 +0.16 +0.203 g
(m/s/year) N/A N/A N/A +0.700 N/A +1.190 +0.680 +1.23 +052 |o
Q
s
iz

cf-PWV: carotid-femoral pulse wave velocity; mo: months; N/A not applicable;
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Table S-3. Risk of bias assessment according to the ROBINS-I scale for eligible studies.

Definition and interpretation of individual items for the ROBINS-I scale: 2

1.- Confounding of intervention effects occurs when one or more prognostic variables (variables that
predict the outcome of interest) also predict whether an individual receives one or the other of the
interventions of interest.

2.- When exclusion or inclusion of some participants, or the initial follow up time of some participants, or
some outcome events, is related to both intervention and outcome, there will be an association between
interventions and outcome even if the effects of the interventions are identical. This type of bias is called
selection bias.

3.- Non-differential misclassification is unrelated to the outcome and will usually bias the estimated effect
of intervention towards the null. Differential misclassification however, may occur when misclassification
of intervention status is related to the outcome or the risk of the outcome, and is likely to lead to bias. It is
therefore important that, wherever possible, interventions are defined and categorized without knowledge
of subsequent outcomes. Differential misclassification can also occur if information (or availability of
information) on intervention status is influenced by outcomes.

4. Bias due to 7. Bias in
3. deviations 6. Bias in selection of
1. Bias due to | 2. Selection | Classification |from intended| 5. Bias due to outcome |[the reported| OVERALL RISK
StUdV confounding Bias Bias intervention | missing data | measurement result OF BIAS
Fesler et 6-?
al. 2015 SERIOUS LOow SERIOUS MODERATE MODERATE | MODERATE LOW SERIOUS P
De %
Seigneux Q
et al. g
2015 SERIOUS SERIOUS MODERATE MODERATE SERIOUS MODERATE SERIOUS SERIOUS 8
g
Moody et Qo
al. 2016 LOW MODERATE LOW LOW MODERATE LOW LOW MODERATE _E
g.
Bahous et =
al. 2006 SERIOUS MODERATE | MODERATE MODERATE SERIOUS MODERATE SERIOUS SERIOUS g'
Q
Buus et §
al. 2019 MODERATE LOwW MODERATE MODERATE LOW MODERATE | MODERATE| MODERATE g m
D>
Gokalp et NO oa
al. 2020 SERIOUS SERIOUS MODERATE SERIOUS |INFORMATION| MODERATE | MODERATE SERIOUS %ﬁg
Price et g ‘BD
al. 2020 LOw MODERATE LOW LOW MODERATE | MODERATE LOW MODERATE oy (‘DD
Kasiske et = "m'
al. 2020 | MODERATE | MODERATE LOW LOW MODERATE | MODERATE | MODERATE| MODERATE ﬁ_g
2
Price et 2 o
al. 2021 LOW LOW LOwW LOwW MODERATE MODERATE LOW MODERATE ,%1,;
®
w
2m
EXY)
; )
>
)
3.
@
o
>
o
@,
3
)
@
o
=0
>
=4
Q
s
Sﬂ

4.- This domain (sometimes known as “performance bias”) relates to biases that arise when there are
systematic differences between the care provided to experimental intervention and comparator groups,
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1 2
2 g
3 beyond the assigned interventions. Bias may occur when these differences arise because of knowledge of g
g the intervention applied and the expectation of finding a difference between experimental intervention y
6 and comparator consistent with the hypothesis being tested in the study. Deviations from intended §
7 interventions may arise because an intervention was not implemented successfully because participants A
) did not adhere to interventions, or because important co-interventions were not balanced between g
9 intervention and comparator groups. i
o

1(1) 5.-Reasons for missing data include attrition (loss to follow up), missed appointments, incomplete data é-? B
12 collection and participants being excluded from analysis by primary investigators. If the proportion of 3 &
13 missing data is low and the reasons for missing data are similar across intervention groups, then the risk g é’
14 of bias is likely to be low. As the proportion of missing data rises, differences in treatment response =3 %
12 between available and missing participants may increase the potential for bias. § z
< o

17 6.- This bias (referred as detection bias) may be introduced if outcomes are misclassified or measured g 0
18 with error. Differential measurement errors (those related to intervention status) will bias the estimated - %
;g effect of intervention-outcome relationship. Detection bias can arise when outcome assessors are aware of § §
21 intervention status or if different methods are used to assess outcomes in different intervention groups, or S 3
22 if measurement errors are related to intervention status or effects (or to a confounder of the intervention- e o
23 outcome relationship). S E
24 . o .Y _ . o ame
25 7.- Selective reporting will lead to bias if it is based on the direction, magnitude or statistical significance L
26 of intervention effect estimates. Selective outcome reporting occurs when an effect estimate for a eS8y
27 particular outcome measurement is selected from among multiple measurements. Selective analysis T3 §
28 reporting occurs when the reported results are selected from intervention effects estimated in multiple s30
29 ways, or in the selection of a subgroup of participants, selected from a larger cohort, for which results are T g_p%
2(1) reported on the basis of a more interesting finding. gg S
32 Sterne JAC, Herndan MA, Reeves BC, Savovié J, Berkman ND, Viswanathan M, Henry D, et al. ROBINS-I: a tool for assessing ;:Jg §
33 risk of bias in non-randomized studies of interventions. BMJ 2016; 355; i4919; doi: 10.1136/bmj.i4919 SN g
2
e g5
37 2 g
38 5 S
39 2 o
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41 g 3
42 > 3
43 3 2
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Table S-4. Assessment of the certainty of the evidence on the primary and secondary outcomes
according to the GRADE guidelines.

Outcome Study Overall Risk Inconsistency Indirectness Imprecision Publication Other Quality of
design of bias bias considerations | the body of
(ROBINS-I) evidence
Single Serious risk Not serious Not serious Not serious Serious risk Upgrade + 1
cohort (low quality) (-1) ** Due to Low
Carotid- estimaFed (1]
Femoral effect sizes
Cohort Moderate risk Serious * Not serious Not serious Not serious Upgrade +1
Pulse Wave B
. with (moderate (-1) Due to
Velocity , . Moderate
controls quality) estimated 006
(#) effect sizes
Single Serious risk Not serious Not serious Not serious Serious risk Upgrade + 1
cohort (low quality) (-1)&&& Due to Low
Systolic estimated (1]
and effect sizes
diastolic Cohort Moderate risk Serious && Not serious Serious Not serious Upgrade +1
blood with (moderate (-1) (-1) & Due to Low
pressure controls | quality) estimated
. ;1)
(#) effect sizes
Single Serious risk Not serious Not serious Not serious Not serious Upgrade + 1
cohort (low quality) Due to Moderate
estimated [: 11
Glomerular effect sizes
Filtration Cohort Moderate risk Not serious Not serious Not serious Not serious Upgrade +1
rates with (moderate Due to high
controls quality) estimated 0000
(#) effect sizes

Considerations for this assessment 2

# Best evidence in non-randomized studies of living kidney donation as randomized studies are unethically to
practice. The use of a comparator of healthy controls of comparable age enhances the confidence on the level of

evidence.

* inconsistency rated as serious due to a consistent and significant heterogeneity between studies.

** small studies with short follow ups more likely to be associated with variable results.

*** over or under-estimation of effects due to selective publication (risk of overlapping in 3 studies)

*** upgraded due to narrow 95% CI and greater than 30% estimated effect size.

& imprecision rated as serious due to wide 95% CI.

&& inconsistency rated as serious due to presence of significant heterogeneity.

&&& publication bias rated as serious due to serious reporting bias (absence of pre-nephrectomy baseline in some

studies)
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Supplementary Figures and Figure legends:
S-1:Forest Plots of the Effect estimates for Glomerular Filtration rate (Panels A and B)
S-2: Forest Plots of the Effect estimates for Systolic Blood pressure (Panels A and B)
S-3: Forest Plots of the Effect estimates for Diastolic Blood pressure (Panels A and B)

S-4: Funnel plots for cf-PWV
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Figure S1-a
Glomerular Filtration Rate
Living Kidney Donors
Post-nephrectomy Pre-nephrectomy Mean Difference Mean Difference

Study or Subgroup Mean [mUmin/m2] SO [mimin/m2] Total Mean[mUmin'm2] SD[mlmin/m2] Total Weight IV, Random, 95% CI [mimin/m2] IV, Random, 95% CI [mUmin/m2]

5 months after nephrectomy
Gokalp etal. 2020 62 15 17 100 19 17 33% -38.00 [-4951,-26.49) o
Subtotal (95% CI) 17 17 33% -38.00[-49.51, -2649] <
Heterogeneity: Not applicable
Test for overall effect Z=6.47 (P < 0.00001)

12 months after nephrectomy
Fesleretal 2015 &) 15 2 107 19 23 45% -34.00}43.89,-24.11) —
de Seigneuxetal. 2015 61 1" 1 95 10 1 5% -34.00(4279,-25.21) &
Moody et al. 2016 59 13 3 89 19 3¢ 72% -30.00(37.74,-22.26) AL
Buus etal. 2018 85 1" 26 101 15 26 84% -36.00 43.15,-28.85) o
Price etal. 2020 ) 14 8 a 15 84 21.0% -27.00131.39,-2261) -
Price etal 2021 66 10 2 95 15 25 86% -29.00136.07,-21.93) ==
Subtotal (95% CI) 203 203 55.5% -30.60 [-33.71,-27.48] ¢
Heterogeneity. Tau*= 2.50; Chi*=597, df=5 (P= 0.31), F=16%
Test for overall effect Z=19.26 (P < 0.00001)

5 years after nephrectomy
Bahous et al. 2006, 2015 0 0 0 0 0 0 Not estimable
Kasiske et al. 2020, 6 years 64 9 58 9 18 58 155% -27.00(3218,-21.82) -
Kasiske et al. 2020, 3 years 62 9 68 9 18 68 180% -2000[3378,-24.22) -
Price etal. 2021 67 12 2 9 15 25 76% -28.00}35.53,-20.47) e
Subtotal (35% CI) 151 151 41.1% -28.07[-31.25,-24.88) ¢
Heterogeneity: Tau*= 0.00; Chi*= 031, df= 2 (P = 0.86), F=0%
Testfor overall effect Z=17.27 (P < 0.00001)
Total (95% CI) n 371 100.0% -29.66 [-31.79,-27.54] []
Heterogeneity: Tau*= 0.55; Chi*=9.44, df=3 (P = 0.40), F=5% 2 25 % %

Testfor overall effect Z= 27.42 (P < 0.00001)
Testfor subaroup differences: Chi*= 3.33, 6f= 2 (P= 0.19). F= 38.9%

GFR decreases GFRincreases
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2
3 Figure S1-b
4
5
6
7
8
9 Glomerular Filtration Rate
10 Living Kidney Donors vs Healthy controls
11
12
13 Living kidney donors Healthy controls Mean Difference Mean Difference
14 Study or Subgroup Mean [mUminm2] SD [mUminm2] Total Mean [miminm2) SO [mlminim2] Total Weight IV, Random, 95% CI {mimin/m2) IV, Random, 95% CI [mUmin'm2]
12 month follow-up

15 Moody tal 2016 8 T 3 Ho% 206 250012880, 2011 -
16 Price etal. 2020 a 13168 2 13 1% 276% 20,00 31.93,-26.07 *
17 Price etal 2021 B 1050 2 146 173% 2700}31 47,1259 -
18 Subtotal (95% ) 26 20 656% 2131 (2974, 2487) '
19 Heterogeneity Tau*=1.15; Chi*= 264, df= 2 (P= 0.27), F= 4%

Testfor overall effect Z= 22,01 (P < 0.00001)
20
21 5109 years follow up
22 Kasiske etal. 2020, 6 years 2 196 4 n % 80% 2300 3043,-15.57) -
23 Kasiske etal. 2020, 9years B 18 68 5 a5 0% -2300}:2993,-16.07) =
24 Price et 2021 28 "5 5 16 175% 2300 27.43,-1857) +
25 Subtotal (95% CI) 183 157 344% 2300(-2633,1967) )
2% Heterogeneiy. Tau?= 0.00; Ch= 0.00, = 2P = 1.00); P= 0%

Testfor overaleflect Z= 1352 (P < 0.00001)
27
28 Total (95% C1) 49 396 100.0% 2577(.28.05,-2348) '
29 Heterogeneity Tau?= 266; Ch= 756, df=5 (P = 0.18) F= 34% s —
30 Testfor overall effect Z= 2212 (P < 0.00001) GFRreducion GFRincrease
31 Testfor suboroup differences: Chit= 4.18, df=1 (P= 0.04), P=76.1% o
32
33
34
35
36
37
38 - - - - - - - -
39 Figure S-1: Pooled effect estimates on Glomerular filtration rate (GFR) (ml/min/1.73 m?) in living
40
2; kidney donors from before to after nephrectomy (Panel “a”) and on their differences relative to
43 ” . . . .
44 healthy comparators (Panel “b”). In all single cohort studies with before-and-after design (Panel
45
46 “a”) and in the study by Bahous et al. 2006 (Panel b), the number of living kidney donors allocated
47
48 to each measurement was reduced by 50% to decrease “double counting” errors during the
49
g? analysis. NRR: non-recipient related, RR: recipient related.
52
53
54
55
56
57
58
59
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Systolic Blood Pressure
Living Kidney Donors

Post-nephrectomy Pre-nephrectomy Mean Difference Mean Difference

Study or Subgroup Mean [mm Hg] SD[mmHg] Total Mean[mm Hg] SO [mmHg] Total Weight IV, Random,35% CI[mm Hg] IV, Random, 95% CI [mm Hg]

6 months after nephrectomy
Gokalp etal. 2020 122 w17 120 16 17 4% 200[10.18,14.19) I
Subtotal (95% CI) 17 17 4% 200[-10.18,14.18) i
Heterogeneity. Not applicable
Testfor overall effect 2= 0.32 (P=0.75)

12 months after nephrectomy
Fesleretal 2015 122 13 2 122 12 13 84% 0.00[7.23,7.23] -
Moody etal. 2016 122 12 34 12 B M 121% 1.00[-3.85,5.85] -
Buus etal. 2019 19 13 2% 120 1 6 8% 100 [8.34,6.34) T
Price etal. 2020 124 10 60 124 10 60 144% 0.00[-3.58,3.56) -+
Price etal. 2021 1 15 15 12 9 25 89% 0.00-6.86, 6.86] -1
Subtotal (95% CI) 168 168 521% 013[-2.23,2.49] ¢
Heterogeneity. Tau® = 0.00; Chi*= 0.22, df= 4 (P = 0.99), F= 0%
Test for overall effect Z=0.11 (P=091)

5 to 9 years after nephrectomy
Bahous et al. 2006, 2015 130 0 50 114 18 50 81% 16,00 [8.54, 23.46) m—
Kasiske etal. 2020, 6 years 18 11 58 120 14 58 126% -2.00 |-6.58, 2.58) —T
Kasiske etal. 2020, 8 years "7 13 68 120 14 68 126% ~300 754,154 T
Price etal. 2021 124 12 15 1 9 25 104% 3.00[-2.88,8.89] T
Subtotal (35% CI) 0 201 437% 3.00[4.13,10.14] L
Heterogeneity. Tau® = 44.67, Chi*= 20,61, df= 3 (P = 0.0001); F= 85%
Testfor overall effect 2= 0.82 (P=0.41)
Total (5% CI) 386 386 100.0% 110[-1.72,3.93] ?

Heterogeneity. Tau®= 11.07, Chif= 21.08, df= 9 (P= 0.01), F= §7%
Testfor overall effect 2= 0.77 (P=0.44)
Testfor subaroup differences: Chi*= 062, df=2(P=0.73). F= 0%

20 40 0 10 20
BP decreases BPincreases
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1 2
) 5
3 Figure S2-b =
4 @
5 2
6 =
. (%]
7 Systolic Blood Pressure 3
2 Living Kidney Donors vs Healthy controls ?,
7]
1 O Living kidney donors Healthy controls Mean Difference Mean Difference E '5
11 Study or Subgroup Mean [mm Hg] SD[mmHg] Total Mean[mm Hg] SD[mmHg) Total Weight IV, Random,95% CI[mm Hg] IV, Random, 95% Cl [mm Hg] = |':
12 12 month follow up g g
13 Moody etal. 2016 1 128 46 -05 61 36 124% 150[-273,5.73) g g
Price etal. 2020 01 17 19 06 8 1M1 193% 050[-312,212) o o
14 Price et al 2021 02 550 125 3 45 107% 145(332,6.2]) < o
15 Subtotal (35% CI) 15 192 42.3% 0.30[-1.71,2.32) 8 %
16 Heterogeneity. Tau?= 0.00, Chi*= 0.89, df = 2 (P = 0.64); F= 0% E S
17 Testfor overall effect Z=0.30 (P=0.77) a N
S
18 5to 9 years follow-up - %
19 Bahous et al. 2006, NRR 130 MmO 125 10 134 83% 50010.74,10.74) 3 N
20 Bahous etal. 2006, RR 130 05 123 15 120 76% 7.00(0.93,13.07] g_ g'
21 Kasiske etal, 2020, 6years 18 1 128 19 14107 16.2% -1.00[-4.27,2.27) 5 S
22 Kasiske etal. 2020, 9years 17 13 136 120 15 114 151% -3.00[-6.52,052) ‘i al
Price et al. 2021 267 1250 086 12745 105% 191 292,674 s 9
23 Subtotal (95% CI) 416 59 51.T% 1.36[-2.06,4.78] c 9
24 Heterogeneity. Tau®= 9.68, Chi*=11.67, df= 4 (P=0.02), F= 66% ‘8 rjn 3
25 Testfor overall effect Z=0.78 (P = 0.44) g 8. g

—=Q
;? Total (95% ) 631 T2 1000% 078[447,273] 223
Heterageneily, Tau* = 3.34; ChiF= 1257, df= 7 (P = 0.08); F= 44% : : : : - ISEERN

8 % 0 15 8 5]
28 Testioroveral efect Z= 078 (= 0.43) SBP reduction SBP increase 829
29 Testfor subaroup differences: Chi#=0.27, df=1 (P = 0.60), F=0% 0=z
30 =53
@O
31 2z
32 s 3
33 533
34 g o3
35 EXCEY
36 @8
37 Figure S-2: Pooled effect estimates on Systolic Blood pressure (mm Hg) in living kidney donors z §
38 S

- - - ]
39 from before to after nephrectomy (Panel “a”) and on their differences relative to healthy 5 8
40 e Z
41 s - o : e 2 3
4 comparators (Panel “b”). In all single cohort studies with before-and-after design (Panel “a”) and a g
(%]

43 ) o . 5 2
44 in the study by Bahous et al. 2006 (Panel “b”), the number of living kidney donors allocated to 5 3
45 g <
. 9 . . :
46 each measurement was reduced by 50% to decrease “double counting” errors during the analysis. s 2
47 s N
48 - .. Q N
49 NRR: non-recipient related, RR: recipient related. 2 S
¢ 31
50 ]
51 P
52 %
53 o
54 ©
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56 <
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Figure S-3-a
Diastolic Blood Pressure
Living Kidney Donors
Post-nephrectomy Pre-nephrectomy Mean Difference Mean Difference
Study or Subgroup Mean [mm Hg] SD[mmHg] _Total Mean [mm Hg) SD[mm Hg] Total Weight IV,Random, 95% Cl{mm Hg) IV, Random, 95% C1 [mm Ho]
6 months after nephrectomy
Gokalp tal. 2020 7% 10 17 M 9 17 61% 1.00-5.40, 7.40]
Subtotal (95% CI) 17 17 6.1% 1.00 [-5.40, 7.40]
Heterogeneity. Mot applicable
Testfor overall effect 2= 0.31 (P=0.76)
12 months after nephrectomy
Fesleretal 2015 70 g 3 70 9 23 85% 0.00-4.92,4.92) i
Moody et al. 2016 76 9 34 75 3] 34 116% 1.00 -2.64, 4.64] -1
Buus etal 2019 75 g 26 74 g 26 98% 1.00-3.35,5.39) 1T
Price et 2020 7 & 60 79 8 B0 130% 0.00 [-2.86, 2.86] -1
Price et al. 2021 74 10 25 73 7 25 88% 1.00-3.78,5.79) -1
Subtotal (95% CI) 168 168 526% 051[1.21,224] *
Heterageneity. Tau®= 0.00; Chi*= 032, df= 4 (P =099), F=0%
Testfor veral effect Z=0.56 (P = 0.56)
1.2.3 5o 9 years after nephrectomy
Bahous et al. 2006, 2015 82 12 50 69 18 50 6.3% 13.001(6.77,19.23)
Kasiske et al. 2020, 6 years 7 9 58 70 9 58 126% 300 (0.28,6.28) —
Kasiske etal. 2020, 9 years 74 10 [ii:] 70 9 68 128% 4.001[0.80, 7.20] .
Price etal 2021 78 9 5 73 7 5 95% 5.001[0.53,9.47] —
Subtotal (95% Cl) 201 M1 413% 547[2.13,8.81) S
Heterogeneity. Taw®= 7.06, Chi*= 8.06, df= 3 (P = 0.04), F=63%
Testfor overall effect Z=3.21 (P = 0.001)
Total (95% CI) 386 386 100.0% 2.55 [0.67, 4.44] L 2
Heterogeneity: Taw®= 4.55; Chi*=18.58, df=8 (P =0.03);F=52% _:20 -1:E| 1:0 2:0

Testfor overall effect Z= 2,65 (P = 0.008)
Testfor subaroup differences: Chi®= .69, df= 2 (P = 0.04), F=70.1%

BP decreases BPincreases
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Figure S-3-b
Diastolic Blood Pressure
Living Kidney Donors vs Healthy controls
Living kidney donors Healthy controls Mean Difference Mean Difference
Study or Subgroup Mean [mmHg] SD[mmHg) Total Mean[mmHg) SO[mmHg] Total Weight IV, Random, 95% CI[mm Hg] IV, Random, 95% CI [mm Hg)
12 month follow up

Moody et al. 2016 12 10 46 21 T3 0% -0.80-4.59,2.79) -

Price et al. 2020 02 8 19 09 5 111 188% 070[-241,1.01) *

Price et al, 2021 1 10 50 05 8 45 08% 050313, 413) -

Subtotal (95% CI) 15 192 38.3% 0.54[-1.97,0.88] 4

Heterogeneity. Tau?= 0.00; Chi*=0.39, df= 2 (P = 0.82); F= 0%
Testfor overall effect Z=0.75 (P = 0.46)

510 9 years follow up
Bahous et al. 2006, NRR 82 12 51 76 6 134 105% 6.00 [255,9.45] -
Bahous et al. 2006, RR a2 17 5 79 1120 93% 3.00-0.60, 6.80] *'—
Kasiske etal. 2020, 6 years 73 66 128 73 10 107 16.0% 0.00[-221,2.21) b
Kasiske etal. 2020, 9 years 4 96 136 73 B 114 16.2% 100118, 319 ™
Price etal. 2021 5 5 40 3 9 45 08% 200[-162,562) ™
Subtotal (95% CI) 416 520 61.7% 2.09[0.42,4.07 *
Heterogeneity. Tau®= 2.76;, Chi*=9.12, df = 4 (P = 0.06); F= 56%
Testfor overall effect 2= 2.08 (P= 0.04)
Total (95% CI) 631 721 100.0% 1.10[-0.36, 2.55] ’

i 7= PR = - - E= - : - +

Heterogeneity. Tau®= 217, Chi*=14.75,df= 7 (F = 0.04), F= 53% 20 0 1

Testfor overall effect Z=148 (P=014)
Testfor subaroup differences: Chi*= 450, df=1 (P=0.03), F=77.8%

DBP reduction DBP increase
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Figure S-3: Pooled effect estimates on Diastolic Blood pressure (mm Hg) in living kidney donors
from before to after nephrectomy (Panel “a”) and on their differences relative to healthy
comparators (Panel “b”). In all single cohort studies with before-and-after design (Panel “a”) and
in the study by Bahous et al. 2006 (Panel “b”), the number of living kidney donors allocated to
each measurement was reduced by 50% to decrease “double counting” errors during the analysis.

NRR: non-recipient related, RR: recipient related.
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Figure S-4. Funnel plots of asymmetry in 5 studies who evaluated living kidney donors and
controls. Data is stratified by time of follow up (12 months and > 5 years). Vertical black line
represents the mean difference of the pooled effect estimates between kidney donors and controls
(0.3 m/s). Dotted lines represent the 95% CI of the effect estimates. Filled circles represent studies

> 5 years while non-filled circles those with measurements at 12 months.
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Appendix 1. Search strategy.

Database: Embase Classic+Embase <1947 to 2022 Dec 06>, Ovid MEDLINE(R) ALL <1946 to
Dec 06, 2022>, EBM Reviews - Cochrane Central Register of Controlled Trials <February
2020>

Search Strategy:

1 Nephrectomy/ (88255

2 nephrectom™.tw,kw. (96086)

3 Kidney Transplantation/ and Living Donors/ (14605)

4 ((renal or kidney) adj3 (donor* or donation*)).tw. (32914)

5 or/1-4 (161070)

6 Vascular Stiffness/ (25452)

7 ((vascular or arter* or aort*) adj3 (stiff* or rigid*)).tw. (39922)

8 stiffness.tw,kw. (169270)

9 exp Pulse Wave Analysis/ (30543)

10 Cardio Ankle Vascular Index.tw,kw. (1710)

11 Augmentation index.tw,kw. (10033)

12 central pulse pressure.tw,kw. (1410)

13 Ankle-brachial index.tw,kw. (12896)

14 Ankle Brachial Index/ (13675)

15 (aort* adj2 (distensibilit* or elasticit*)).tw. (2677)

16 ((pulse or pulsation) adj2 (curve* or tracing* or wave*)).tw. (42852)

17 pulse wave.kw. (5300)

18 (pwv or apwv or bapwv or cfpwv).tw,kw. (20707)

19 (pulse adj2 (analyst#s or velocit* or transit time)).tw. (37462)

20 (vascular stiff* or aortic stiff* or arter* stiff).kw. (1790)

21 ((decreased or reduced or diminished or lessened or lowered) adj3 ((vascular or aortic or
arter*) adj compliance)).tw. (1257)

22 blood flow velocity/ (101381)

23 ((blood or circulation) adj2 (flow or rate) adj velocit*).tw. (21273)

24 (central adj (pulse or aortic or arterial) adj pressure).tw. (2881)

25 (central pressure or pulse pressure or pulse tension).tw,kw. (25275)

26 (central pulse pressure or blood flow velocit*).kw. (3437)

27 aasi.tw,kw. (560)

28 applanation tonomet*.tw,kw. (10330)

29 (sphygmocor* or vicorder*).tw,kw. (3318)

30 ((assess* or measur* or determin* or evaluat*) adj3 ((vascular or aortic or arter*) adj
elasticit*)).tw. (656)

31 (Carotid adj3 intima-media thickness).tw. (23970)

32 Carotid-intima media thickness.kw. (2894)

33 Carotid artery ultrasonography.tw,kw. (292)

34 Carotid Arteries/dg (8914)

35 (Carotid arter* adj3 ultrasonograph*).tw. (1410)

36 (Ultrasonography, Doppler/ or Ultrasonography/) and Carotid Artery Diseases/ (4100)
37 calcinosis/ or exp vascular calcification/ (77074)

38 Vascular calcification.tw,kw. (11072)
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39 vascular calcinosis.tw,kw. (40)

40 Flow mediated dilatation.tw,kw. (5904)
41 Brachial Artery/ and Vasodilation/ (6138)
42 brachial artery reactivity.tw,kw. (483)

43 or/6-42 (467264)

44 5 and 43 (1078)

45 exp animals/ not exp humans/ (10091587)
46 44 not 45 (692)

47 46 use medall (302) Medline

48 46 use cctr (13) Cochrane

49 nephrectomy/ or radical nephrectomy/ (91023)
50 nephrectom*.tw. (93900)

51 kidney donor/ (11405)

52 living donor/ and kidney transplantation/ (16482)

53 ((renal or kidney) adj3 (donor* or donation*)).tw. (32914)

54 49 or 50 or 51 or 52 or 53 (165157)

55 arterial stiffness/ (27294)

56 ((vascular or arter* or aort*) adj3 (stiff* or rigid*)).tw. (39922)

57 stiffness.tw. (166817)

58 pulse wave/ (26256)

59 Cardio Ankle Vascular Index.tw. (1685)

60 augmentation index/ (5503)

61 Augmentation index.tw. (9834)

62 Augmentation index.tw. (9834)

63 pulse pressure/ (313849)

64 central pulse pressure.tw. (1389)

65 ankle brachial index/ (13675)

66 Ankle-brachial index.tw. (12479)

67 (aort* adj2 (distensibilit* or elasticit*)).tw. (2677)

68 ((pulse or pulsation) adj2 (curve* or tracing* or wave*)).tw. (42852)
69 (pwv or apwv or bapwv or cfpwv).tw. (20649)

70 (pulse adj2 (analys#s or velocit* or transit time)).tw. (37462)

71 ((decreased or reduced or diminished or lessened or lowered) adj3 ((vascular or aortic or
arter*) adj compliance)).tw. (1257)

72 blood flow velocity/ (101381)

73 ((blood or circulation) adj2 (flow or rate) adj velocit*).tw. (21273)
74 (central adj (pulse or aortic or arterial) adj pressure).tw. (2881)

75 (central pressure or pulse pressure or pulse tension).tw. (24926)
76 aasi.tw. (558)

77 applanation tonomet*.tw. (10187)

78 (sphygmocor* or vicorder*).tw. (3310)

79 ((assess* or measur* or determin* or evaluat*) adj3 ((vascular or aortic or arter*) adj
elasticit*)).tw. (656)

80 arterial wall thickness/ (21793)

81 (Carotid adj3 intima-media thickness).tw. (23970)

82 (Carotid arter* adj3 ultrasonograph*).tw. (1410)
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83 exp blood vessel calcification/ (19784)
84 vascular calcinosis.tw. (36)

85 Vascular calcification.tw. (10295)

86 dilatation/ and brachial artery/ (846)
87 Flow mediated dilatation.tw. (5753)
88 brachial artery reactivity.tw. (471)

89 or/55-88 (683344)

90 54 and 89 (3439)

91 exp animals/ not exp humans/ (10091587)
92 90 not 91 (1320)

93 92 use emczd (342) Embase

94 47 or 48 or 93 (657)

95 remove duplicates from 94 (524)

96 95 use medall (300) Medline

97 95 use emczd (221) Embase

98 95 use cctr (3) Cochrane
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Appendix 2. List of inclusion and exclusion criteria.

20

standard criteria for kidney donation,
who underwent unilateral simple
nephrectomy and consented to
measurements of carotid-femoral PWV
before and/or after nephrectomy.

PICO
definitions Inclusion criteria Exclusion criteria
Population Healthy subjects (>18 years) that met Healthy subjects that

underwent unilateral simple
nephrectomy for other reason
than kidney donation.
Children and adolescents with
solitary kidney after unilateral
nephrectomy.

Intervention

Open or laparoscopic unilateral simple
nephrectomy

Unilateral nephrectomy
combined to other surgical
procedures

(cohort, case—control, case
series and before-and-after
studies) and retrospective
studies if 10 or more
participants have been included
in the primary analysis.

e Atrticles reported in English,
French, Italian, Portuguese and

Spanish languages.

Comparator e Healthy adult subjects (>18 Kidney recipients
years) with measurements of
carotid-femoral PWV who
participated as healthy
comparative controls in kidney
donor studies.
o Healthy subjects from the
general population with
measurements of carotid-
femoral PWV included in
reference studies.
Outcome e Changes in carotid-femoral Other indices of vascular
PWV stiffness (augmentation
index, carotid-radial PWYV,
brachial-ankle PWV, cardio-
ankle vascular index, carotid-
intima media thickness,
calcification index)
Study design o Prospective non-randomised Paediatric and non-human

studies

Narrative reviews

In vitro or mathematical
modelling reports.
Duplicates

Sub-studies of previously
published trials.

PWV: pulse wave velocity
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Appendix 3. Summary of data extraction themes.

a)

b)

d)

The process of data extraction included the following themes:
Study characteristics included authors, country of origin, publication date, title, language of
publication, study design, inclusion and exclusion criteria, pre-and post-nephrectomy time
measurement points, duration of follow-up, study design, use of a control group and individual
study inclusion and exclusion criteria.
Characteristics of participants including sample size for donors and controls, proportion of
female and males, donor’s age at the time of nephrectomy and testing, control’s age at the
time of initial testing (i.e., recruitment) and at follow up, body mass index for donors and
controls. If available, we documented the participant’s clinical history (donors and controls)
including the proportion of subjects with hypertension, cardiovascular disease, diabetes,
hypercholesterolemia, obesity, history of cancer, smoking, as well as the proportion of
subjects receiving antihypertensive therapy and type of medication [i.e. Angiotensin
converting enzyme (ACE) inhibitors, angiotensin 11 receptor blockers (ARB), beta or alpha
blockers, calcium channel blockers, diuretics, statins and aspirin]. In addition, if accessible,
we estimated the proportion of recipient-related and non-recipient related donors and controls,
and the ethnicity of participants.
Renal chemistry profile including: plasma glucose, plasma creatinine, calculated creatinine
clearance (MDRD or CKD-EPI), urinary albumin/creatinine and blood urea nitrogen in kidney
donors (before and after nephrectomy) and healthy controls (recruitment and follow-up).
Carotid-Femoral PWV (cf-PWV) including instrumentation and technique of measurement,
absolute values and post-donation changes relative to their pre-donation baseline, adjusted or

non-adjusted values and type of adjusting factor (i.e., mean arterial pressure, heart rate).
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Appendix 4. Complementary summary of study characteristics and country of origin.

Most studies (n=7) were completed in Europe, one in the USA and another in the Middle East.
All studies reported that the process of screening and selection for kidney donors followed
institutional protocols. In 5 studies, participants in the control group were screened as if they would
be fit for kidney donation, but they were not actual donors.®*? Two of these studies %" reported
that 90.0% and 21.2% of healthy controls, respectively, were first-degree relatives of recipients,
but only one study® documented that 51.5% of donors were biologically related to the recipients.
Only one study provided information on clinical outcomes %’ and reported that 4.9% (5/101) of
donors developed at least one adverse cardiovascular event (coronary, cerebral, aortic or peripheral

artery disease) after nephrectomy (follow-up range: 43 to 219 months).
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Results: Nine interventional (652 donors; 602 controls) and 6 reference studies (6,278 individuals)
were included. cf-PWYV increased at 1-year post-donation (p=0.03) and was on average 0.4 m/s
(95% CI: 0.07; 0.60) higher than in healthy controls (p=0.01). These differences were non-
significant 5 years post-nephrectomy (p=0.54). GFR decreased after nephrectomy (p<0.001) and
remained reduced compared to healthy controls (p<0.001), but SBP and DBP were not
significantly different (p>0.14). Yearly changes in cf-PWV post-nephrectomy were similar to age-

adjusted reference values in healthy normotensive individuals (p=0.76).

Conclusions: Aortic stiffness increases independent of BP one year after kidney donation, but
the long-term effects seem minimal. These findings may impact future consent of prospective

living kidney donors.

PROSPERO Registration number: CRD42020185551.

Key words: /iving kidney donors, aortic stiffness, cardiovascular disease, pulse wave velocity,
nephrectomy.
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Introduction

Living kidney donors (LKD) are exposed to perioperative and long-term risks, including
potential adverse effects on kidney health.! Although kidney hypertrophy is a recognized
physiologic response to unilateral nephrectomy, LKD ultimately lose on average 30% of their pre-
donation total glomerular filtration rate (GFR).!?> Although this reduction in GFR may be of
concern to donors and clinicians,? the absolute risk increase for kidney failure, cardiovascular

disease or death after donation is small and even lower than in the general population.>#-

Carotid-femoral Pulse wave velocity (cf-PWV) is a surrogate of the intrinsic stiffness of the
arterial wall and has been reported highly predictive of cardiovascular events in high risk
populations.®’” The prognostic value of cf-PWYV has been associated to the integrated measure of
the impact of cardiovascular risk factors on the arterial wall and to the adverse hemodynamic effect
of aortic stiffness.®® Recently, several prospective studies involving measurements of cf-PWV
have documented that LKD have increased aortic stiffness after nephrectomy when compared to
healthy controls of similar age.”!> Although most of these investigations involved small samples
and limited follow-up times,'¢!7 these findings are relevant since increased cf-PWYV is associated
with adverse cardiovascular outcomes and all-cause mortality in the general population.'® Since
most of these studies did not detect increases in systemic blood pressure (BP) post-nephrectomy,'”
a reduction in GFR may be an independent graded risk factor for cardiovascular remodeling in
LKD.! Moreover, this phenomenon may be particularly important for young LKD who have the

longest risk exposure to the effects of reduced kidney mass.

To determine the effects of living kidney donation on aortic stiffness and their differences

relative to non-nephrectomized healthy individuals, we conducted a systematic review and meta-
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Cochrane Register of controlled trials, Cochrane Methodology Register, Health Technology
Database, Technologies in Health, and EBM Reviews. EMBASE, MEDLINE, EBM reviews were
searched through the OVID platform and the Cochrane Register searched via EBM. We searched
for grey literature through the “Grey Matters Light” platform from the Canadian Agency for Drugs
and Technology in Health (CADTH) and the ProQuest website for dissertations and theses. We
also searched for studies that included cf-PWYV in healthy individuals from the general population
that evaluated age effects and aortic stiffness. Population-based studies were searched using the
following key words and filters: aortic stiffness, arterial stiffness, cf-PWV, PWV, age, adults,
humans, reference or normal values, healthy participants or subjects, and normal volunteers. There
were no language restrictions in the initial search although during screening only studies published
in English, French, Spanish, Portuguese, and Italian were included. We also identified data sources
from manual searches of references in some relevant citations. All search results were downloaded
into an Excel spreadsheet and screened by title and authors to remove duplicates. Ethical approval

was not required since our study did not involve participation of human subjects.

Study inclusion and exclusion criteria

Our target population included healthy adult individuals (>18 years of age) who met standard
institutional kidney donation criteria and had aortic stiffness evaluated with cf-PWV before and/or
after nephrectomy. Non-nephrectomized healthy individuals included as healthy controls within
the same study were used as comparators. Since prospective randomized clinical trials of kidney
donation would never be possible for ethical reasons, we included prospective non-randomized
(cohort, case-control, case series, before-and-after) and retrospective studies, provided that > 10

subjects per study were enrolled.
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Outcomes

The primary outcomes were the mean differences in cf-PWV before and after nephrectomy in

oNOYTULT D WN =

9 LKD, and the mean differences versus their non-nephrectomized healthy comparators. Secondary
11 outcomes were the pre- and post-donation mean differences in systolic and diastolic BPs and GFRs
in LKD and the mean differences versus their non-nephrectomized healthy comparators.
16 Exploratory outcomes were the differences in the yearly-adjusted changes in cf-PWV between
18 LKD and a group of normotensive healthy individuals who participated in population-based

20 studies of aortic stiffness.

Screening and study selection

Two independent reviewers screened abstracts and titles. We excluded non-human, in-vitro or
29 modeling studies, narrative/systematic reviews, pediatric investigations, and letters to the editor.
31 After screening was completed, reviewers examined the study methods to confirm that cf-PWV

measurements were performed with validated automatic devices. The selected studies underwent
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36 full text review by two independent reviewers according to pre-defined inclusion and exclusion
38 criteria (Appendix 2). In case of disagreement, a third reviewer was available to achieve consensus
by discussion. We also screened for studies that included healthy individuals from the general
43 population where age-adjusted values for cf-PWV were reported (reference studies). The 2
45 reviewers selected those studies that explicitly included healthy normotensive individuals (>18

47 years) with no history of cancer, cardiovascular, neurologic, inflammatory, or kidney disease. To
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52 response if no reply was obtained after three e-mail attempts within a 4-month period.
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Data extraction

A data extraction form was prepared a priori from consensus amongst investigators and piloted
for optimization. Two reviewers independently performed full data extraction (Appendix 3).
Published secondary analyses associated with an original study were considered part of a single
study.

Study quality

The risk of bias was assessed using the Risk of Bias tool in non-Randomized studies (ROBINS-
I) and each study was independently evaluated by 2 reviewers according to seven domains
including confounding, selection, classification of the intervention, deviation from intended
intervention, missing data, outcome measurement and reporting.>* Each reviewer classified the
risk of bias for each domain as low, moderate, serious, critical or no information available. A final
consensus produced an overall risk of bias for each study. Since the purpose of including reference
studies was to provide normative values, their study quality was not assessed.

Certainty of the evidence

Quality of the certainty of the evidence was evaluated according to the 5 domains of the
GRADE recommendations, and the overall assessment was reported as very low, low, moderate
or high.?

Statistical analyses
Meta-analysis

The weighted mean differences and their 95% confidence intervals (95% CI) were calculated
using the reported means and standard deviations (SD) from each study. In cases where different
measures of central tendency (i.e., median) and distribution (i.e., inter-quartile) were reported,

means and SD were estimated according to the algorithms described by Luo et al.?® For studies *-'3
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of observation. In reference studies, the yearly changes in cf-PWV (m/s/year) were estimated
according to the age-decade average differences reported at the 90-t0-97.5 percentile of the
distribution. This cutoff would ensure that the area under the normal curve would fall within 1.282
to 1.960 SD from the mean cf-PWYV for each decade. If this data was not available, we used the
beta coefficient of the age and cf-PWV regression function. The significance of between-group
comparisons was assessed by independent t-tests (2-tailed) (p<0.05). The differences in cf-PWV
are reported as the means and their 95% CI (or their SD, if noted), while for absolute cf-PWV
values, medians and quartiles are described. Quantitative analyses utilized IBM SPSS statistics,

version 29 (Armonk, NY, USA).
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Population characteristics
Living kidney donors

A total of 652 LKD had measurements of cf-PWV after kidney donation, but only 438 LKD
(in 7 studies) !1-12:14,15,30-33 had examinations before and after nephrectomy. The remaining 214
LKD (in 2 additional studies),”!'%!13 did not have pre-donation assessment. The cf-PWV was
measured in 2 studies at 6 months after donation,!'!-1233 in 6 studies at 12 months,!1-12.14-15.30-32 gpnd
in 3 studies at 5 years or longer (5, 6 and 9 years) *!315 (Supplementary Table S-1). Amongst all
studies, average age at donation was 48.0 years (+ 5.0 years) (range: 41.0 to 54.1 years) with most
organs donated by females with an average proportion of 63.4% (range: 54% to 87%) per study.
Only 3 studies !1-1213.15 reported the ethnic composition of LKD. Donors were predominantly white
Caucasian (range: 90% to 94.6%) with a minority of Asian (range: 6% to 7%) and Black heritage
(range: 0% to 3%). Only 2 studies 3! reported a detailed definition of hypertension characterized
as SBP >140 mm Hg and/or DBP >90 mm Hg; or by the use of antihypertensive therapy due to
previously diagnosed hypertension. In 7 of the 9 studies, an average of 12.5% (range: 0% to 32%)
of LKD were hypertensive at the time of donation and this rate increased to an average of 17.2 .%
(range: 4% to 32%:; 4 studies) and 12.8% (range: 5.4% to 18.8%; 4 studies) at 12 months and 5-
to-9 years after donation respectively. Moreover, an average of 32.9% of donors (range: 28% to
44%) were current smokers and/or individuals with a history of previous smoking, although the
duration of exposure was not reported. The most common medications prescribed for LKD prior
to organ donation were antihypertensives and lipid reducing drugs (e.g., statins). The most
common antihypertensive medications were angiotensin-converting enzyme (ACE) inhibitors or
angiotensin receptor blockers (ARB) (range: 0% to 19% in 5 studies), calcium channel blockers

(range: 2% to 5%; in 6 studies) and beta blockers (2%; in 3 studies). Statins were reported with an
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Outcome measures
Aortic Stiffness

The primary outcome analysis included 7 studies '1239-33 with non-adjusted cf-PWV values
plus 2 studies'*!> whose values were adjusted according to mean BP and heart rate. Due to limited
information in these 2 studies, their adjusted values were not transformed. Supplementary Tables
S-2 and S-3 summarize the unadjusted cf-PWYV values in donors and controls respectively. The
median unadjusted cf-PWYV prior to nephrectomy was 7.10 m/s (quartiles: 6.80, 7.52) and this
value increased to a median of 7.21 m/s (quartiles: 7.14, 7.27) at 6 months, 7.30 m/s (quartiles:
7.22,7.68) at 12 months and 7.69 m/s (quartiles: 7.50, 8.60) at 5 years. Figure 2 shows the Forest
plots of the effect estimates on the unadjusted cf-PWV in LKD before and after nephrectomy and
Figure 3 illustrates their differences against healthy comparators . The unadjusted cf-PWV in LKD
increased with time after nephrectomy (Z=3.1, p=0.002; 1>=0%). While these effects were
statistically significant at 12 months after nephrectomy (Z=2.2, p=0.03; I’=10%; 6 studies), they
were not significant at 6 months (Z=1.3, p=0.20; I>= 0%; 2 studies) or 5 years and longer (Z=1.8;
p=0.07; one study). The mean difference in the unadjusted cf-PWV before and after donation was
0.23 m/s (95% CI: -0.12; 0.58) at 6 months, 0.30 m/s at 12 months (95% CI: 0.03; 0.57) and 0.60
m/s at 5 years (95% CI: -0.04; 1.24). At 12 months post-donation, unadjusted cf-PWV values in
LKD were on average 0.4 m/s (95% CI: 0.08; 0.72) higher than in healthy controls (Z=2.43;
p=0.01; 3 studies), but this difference became non-significant (mean: 0.15 m/s; 95% CI: -0.32;
0.62) at 5 years or longer after donation (Z=0.62; p=0.54). Statistical heterogeneity between studies
was high at 12 months (I>=78%; p=0.01) and at 5 years (I>=65%; p=0.02).

Insert Figures 2 and 3 here
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Kidney function

GFR in LKD was measured in one study at 6 months post-nephrectomy,? in 6 studies at 12

oNOYTULT D WN =

months 1-12.141530-32 and in 3 studies at 5 years or longer.>!%-13.15 Six studies estimated GFR using
10 the CKD Epidemiology Collaboration equation (CKD-EPI) based on the C©S'EDTA
clearance,!!:12.14.1530-32 gne study?3 estimated GFR from 24-hour urine creatinine clearance, and 2
15 additional studies %'%13 used both the modification of Diet in renal disease (MDRD) and CKD-
17 EPI from Iohexol clearance. Figure 4 shows the Forest plots of the effects estimates on GFR in
LKD and Figure 5 exhibits their differences against healthy controls. Relative to before
22 nephrectomy, GFR decreased by an average of 30 ml/min/1.73 m? (95% CI: -32; -28) throughout
24 the 5-year follow-up period (Z=27.4; p<0.001). In particular, GFR decreased by 38 ml/min/1.73
26 m? (95% CI: -49; -26) within the first 6 months after nephrectomy (one study; Z=6.5; p<0.001),
29 by 31 ml/min/1.73 m? (95% CI: -34; -27) at 12 months (6 studies; Z=19.3; p<0.0001), and by 28
31 ml/min/1.73 m? (95% CI: -31; -25) at 5 years or longer (3 studies; Z=17.3; p<0.0001). When these

33 values were compared to healthy controls, LKD had significantly lower GFRs (mean differences:
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-26 ml/kg/1.73 m?; 95% CI: -28; -23; Z=22.1; p<0.001).

38 Insert Figures 4 and 5 here

41 Systemic BP
In LKD, systolic and diastolic BP were measured non-invasively at 6 months post-donation in
46 1 study,’? at 12 months in 4 studies, 112143132 at 1 and 5 years in another,!> and longer than 5

48 years in 2 studies.®!®!3 A single study 3° did not report BP post-nephrectomy. Five studies

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

ILI12,13,1415.32 reported the daily average BP derived from 24-hour BP monitoring, while four
53 studies %-10-30:31,33 reported BP values from the average of 3 measurements taken at the time of the

55 office visit. Most studies except one,”!? measured BP in controls at initial recruitment and follow-
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up. The Forest plots of the effect estimates on the systolic BP are represented in Supplementary
Figures S-1 and S-2 and on the diastolic BP are presented in Supplementary Figures S-3 and S-4
respectively. Diastolic BP (Z=2.6; p=0.009), but not systolic BP (Z=0.8; p=0.44) increased with
time after donation. This effect was only significant at 5 years post-nephrectomy, when diastolic
BP increased by an average of 5 mm Hg (95% CI: 2.1, 8.8; 17=63%; Z=3.2; p=0.001) relative to
pre-donation values. When these time-related changes were compared to healthy controls,
differences in systolic (mean differences: 0.8 mm Hg 95% CI: -1.2; 2.7) and diastolic BP (mean
differences: 1.1 mm Hg; 95% CI: -0.4; 2.6) at 5 years or longer were non-significant (systolic:
7=0.8; p=0.43; diastolic: Z=1.48, p=0.14). Overall, statistical heterogeneity was moderate for

systolic (I’=44%; x2=12.5; p=0.08) and marginal for diastolic BP (1>=53%; y2=14.1; p=0.04).

Comparison with reference values

Supplementary Table S-4 shows the yearly changes in cf-PWV for six reference studies that
included 6,278 normotensive healthy participants (>18 and <70 years).>>-*? Supplementary Table
S-5 shows the estimated yearly changes in non-adjusted cf-PWYV for LKD and healthy controls.
The non-adjusted cf-PWV increased by an average of 0.174 m/s per year (= 0.720) in LKD (8
studies) and 0.090 m/s per year (£ 0.951) in healthy controls (4 studies). The yearly increases in
LKD and their controls were comparable to the 0.1203 m/s per year (£ 0.1486) average increase
from normotensive healthy individuals (>18 to <70 years) (donors: t=0.20; p=0.84; controls:
t=0.078; p=0.93). Since previous studies have indicated a larger yearly increase in cf-PWYV for
older age groups, we performed a sub-group analysis for individuals < 60 years and > 60 years.
The average yearly increase in cf-PWYV in reference studies for individuals < 60 years was 0.0751

m/s (£ 0.061) compared to 0.158 m/s (£ 0.143) in those > 60 years (Supplementary Table S-4).
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Our analysis showed that there was no difference in the average yearly change in cf-PWV between

LKD (t=-0.301; p=0.76) or healthy controls (t=-0.026; p=0.97) against normotensive healthy

oNOYTULT D WN =

individuals < 60 years.

Sensitivity analyses

15 The effect of overlapping on the effect estimates between LKD and healthy controls was tested
17 by sequential exclusion/inclusion of the involved studies.!!!215 Exclusion decreased the mean cf-
19 PWYV difference at 12 months (full model: 0.40 m/s, partial models: 0.34 m/s, 0.31m/s) and
22 increased statistical heterogeneity (full model: 78%; partial models: 81%, 86%), but there was no
24 effect on the overall estimates (%?=0.32; df=1, p=0.57). Our assessment of parameter estimates,
quality and effect model did not change the final analysis.

29 We evaluated the impact of adjusting our model for “double counting” errors on the effect
31 estimates in studies with before-and-after design !'1:1214.15.30-33 by investigating the differences in

33 the model with and without adjustment. The Forest plots for the non-adjusted analyses (primary
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and secondary outcomes) are illustrated in Supplementary Figures S-5, S-6, S-7 and S-8. The mean
38 differences and statistical heterogeneity for the model with and without adjustment are
40 summarized in Table S-6. The pooled mean differences and their precision were not significantly
different between the two quantitative models. Although the standard error in the non-adjusted
45 model increased only by 3% (quartiles: -5.1% to 7.4%), its statistical heterogeneity (I?> value)

47 notably increased by 35% (range: 22% to 47%) compared with the adjusted model.
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Risk of bias

Supplementary Table S-7 summarizes the assessment of the risk of bias with the ROBINS-I
tool. Four of the 5 studies that included a control group !'*!3 had moderate risk of bias (80%) and
one serious risk of bias.”!? Three single cohort studies 3%3!-33 had serious risk of bias (75%) and
one moderate risk of bias.3? No study was classified as low-risk or critical risk of bias. Risk of bias
was associated with the presence of confounding bias, selection bias due to relaxation of inclusion

criteria for donors and controls, missing data and selective reporting.

Funnel plots of asymmetry

The small number of studies (<10) in the meta-analysis and the likelihood that any test on
asymmetry would be underpowered precluded using any test for reporting bias. Supplementary
Figure S-9 shows effect estimates and sample sizes for studies with cf-PWV between LKD and
controls. A large asymmetry for both small and large sample size studies was evident and

suggested potential risk for publication bias.

Certainty of the Evidence
Supplementary Table S-8 summarizes certainty of the evidence for all outcomes according to
the GRADE methodology. Confidence on the effect estimates was low to moderate for the cf-

PWYV, low for systemic BP and moderate to high for GFR.
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Inflammation-mediated endothelial injury,'>#? increased upregulation of matrix metallo-
proteinase-2,%6 abnormal calcium/phosphorous mineral balance*’ and extracellular fluid excess*
are mechanisms of vascular injury more likely found in CKD patients, which may play a role on
the increased aortic stiffness in CKD, but not after kidney donation.?#146:48

Studies on the progression of aortic stiffness after kidney donation have had contradictory
results. While some studies have shown an increase in aortic stiffness °-1532 others have
documented a negligible effect.3%3133 Varying study designs, small sample sizes, short-term
follow-ups and differences between BP-adjusted and non-adjusted cf-PWV values may have
contributed to the heterogeneity in the results. Our findings confirm that there is a paucity of well-
designed cohort studies with large sample sizes and long-term follow ups. In addition, although
our meta-analysis increased the robustness of the comparisons between donors and controls, this
analysis may have been underpowered to detect small differences. A difference of 0.4 m/s (SD: 3)
in cf-PWYV between donors and controls would have required at least 883 participants per group
with 80% power and level of significance of 5%. Although our analysis was adjusted for duration
of follow-up and study quality, heterogeneity between studies was still present. We speculate that
relaxation of study inclusion criteria may have led to unbalanced distribution of risk determinants
(i.e., hypertension, smoking, diabetes, dyslipidemia) between the two cohorts. Because these
confounders may decrease comparability, baseline differences should be minimized in future
studies.

The effect of reduced kidney function, independent of increased BP, on aortic stiffness in LKD
is controversial.!7#4+%0 In partially nephrectomized rats, reduced kidney function modified the
viscoelastic properties of large arteries independent of the effects of age and BP.>! However, since

serum creatinine increased more than double compared to control animals, the magnitude of
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reduction in GFR may have not been similar to what is observed in LKD. Our review suggests that

except for a small increase in cf-PWV within the first-year post-donation, there were no differences

oNOYTULT D WN =

in BP between healthy donors and controls. These findings support previous studies that have
10 reported a reduction in the Magnetic Resonance Imaging-detected aortic distensibility in LKD but
not in healthy controls at one year post-donation,'? with these differences becoming negligible at
15 5 years post-nephrectomy.!> Furthermore, these changes in donor’s aortic stiffness may be
17 associated with an increase in left ventricular mass one year post nephrectomy,'?33 which is no
longer noticeable at 5 years.!>?

22 Several risk factors (e.g., African American or Hispanic ethnicity, obesity, age, diabetes) may
24 increase the risk for elevated BP and aortic stiffness post-donation.!731°35435 However, few studies
have documented the role of genetics or ethnicity factors in the development of CKD and increased
29 aortic stiffness.1%3657 Kidney donors of African ancestry with mutations in the Apolipoprotein

31 L1 gene (APOL1) are at higher risk for developing CKD, imposing new challenges to the process

of donor selection and consent.’®>° Bahous et al®!? who explored differences in cf-PWV between
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36 recipient and non-recipient-related healthy volunteers of Lebanese ancestry, found a significantly
higher rate of elevated aortic stiffness in recipient-related healthy controls. Moreover, Muzaale et
41 al.>”and Wu et al.®* reported marked differences in the risk for kidney failure across different types
43 of donor-recipient and ethnicity relationships, suggesting genetic factors. Consequently, the role
of genetic determinants in modifying risk of aortic stiffness post-donation cannot be ruled out.

48 Beyond biological effects of reduced kidney function, nephrectomy may also result in
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50 alterations of the arterial network that are associated with changes in hemodynamics and functional
52 stiffness of the arterial tree including those associated with the effect of the different types of

yuxta-aortic vascular surgeries.®’ Although few studies have documented that compensatory
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growth of the remaining kidney is commonly seen after unilateral nephrectomy,®? the relationship
of this phenomenon with cardiovascular remodeling and vascular stiffness remains elusive.
Interestingly, several circulating growth factors released during compensatory kidney
hypertrophy,®> have been associated with myocardial and central vascular remodeling.%* In
particular, growth hormone (GH) and its main mediator insulin growth factor-1 (IGF-1) are
implicated in the early stages of compensatory renal hypertrophy  and increase aortic wall
thickness in transgenic mice models without any significant change in arterial BP.%® Thus, we
speculate that these circulating growth factors may be linked to the cardiovascular remodeling

process and transient increase in aortic stiffness early after nephrectomy.

Limitations

The strength of this review includes a rigorous systematic methodology and assessment of study
quality and certainty of the evidence. Nevertheless, our conclusions may be limited by the small
number of studies and participants, and the restricted access to information for data
standardization.!!.121415 [n particular, over-representation of the Caucasian population in these
studies, prevents the applicability of our conclusions to other ethnicity groups. Furthermore, our
sensitivity analysis on studies where overlapping was suspected,!!-1%1416 suggested a reduced mean
difference in cf-PWYV at 12 months post-donation. Thus, the likelihood that overlapping might
have influenced our effect estimates cannot be completely excluded. Since cf-PWV is an operator-
dependent technique,®’ important issues in the interpretation of these results are the comparability
between medical devices,® the variation due to the different calculating algorithms®®%® and the
technical reproducibility of these measurements.®” All selected studies utilized standard devices

(Supplementary Table S-1), although no information was given on their reproducibility.>*67
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Despite our efforts to detect potential sources of heterogeneity, residual confounding was still

present, and this may have impacted comparability between cohorts. Additionally, we recognize

oNOYTULT D WN =

that the different techniques utilized in the measurement of GFR (estimated versus direct
10 measurement), and BP (24-hour monitoring versus office) may have contributed to the variability
on these outcomes.”®’! Moreover, the confounding effects of anti-hypertensive therapy on the
15 control of BP after donation and the limitations for adjusting the effects of gender and age 7>73 in
17 our analysis cannot be ignored. Age in particular, may have a differential effect on arterial stiffness
for males and females.”> Although both sexes experience an increase in arterial stiffness with
22 aging, the increase seems to be steeper in males than females.”>”We believe that an individual
24 participant data meta-analysis would have been a more appropriate way to synthesize our data and
adjust aortic stiffness according to the different risk factors. Finally, the risk of publication and

29 selection bias cannot be entirely ruled out.

33 Conclusions
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Our systematic review and meta-analysis documented that reduced kidney function after living
38 kidney donation is associated with a small elevation in aortic stiffness within the first year,
40 independent of changes in systemic BP. These effects however, become negligible 5 years post-
donation. The data suggest that vascular remodeling occurs within the first year post-nephrectomy
45 but is no longer detected after 5 years. In the absence of other critical cardiovascular risk factors,

47 the effects of nephrectomy on aortic stiffness in LKD at least 5 years after donation is insignificant.
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These results may have implications for the future evaluation and consent of prospective living

5o kidney donors.
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Figure Legends

Figure 1: PRISMA flow chart.

Figure 2: Pooled effect estimates on the carotid-femoral Pulse Wave Velocity (cf-PWV) (m/s) in
living kidney donors from before to after nephrectomy. In single cohort studies with before-and-
after design, the number of living kidney donors allocated to each measurement was reduced by

50% to decrease “double counting” errors during the analysis.

Figure 3: Pooled effect estimates on the differences in carotid-femoral Pulse Wave Velocity (cf-
PWYV) (m/s) between living kidney donors and their respective healthy comparators. Because pre-
donation values for Bahous et al. (2006) and Kasiske et al. (2020) were not provided, mean
differences between living kidney donors and controls were calculated using their mean absolute
cf-PWYV values. In the study by Bahous et al. (2006), the number of living kidney donors allocated
to each measurement was reduced by 50% to decrease “double counting errors” during the

analysis. NRR: non-recipient related, RR: recipient related.

Figure 4: Pooled effect estimates on the Glomerular Filtration rate (GFR) (ml/min/1.73 m?) in
living kidney donors from before to after nephrectomy. In all single cohort studies with before-
and-after design, the number of living kidney donors allocated to each measurement was reduced

by 50% to decrease “double counting” errors during the analysis.

Figure 5: Pooled effect estimates on the differences in Glomerular Filtration rate (GFR)
(ml/min/1.73 m?) between living kidney donors and their healthy comparators. In the study by
Bahous et al. (2006), the number of living kidney donors allocated to each measurement was

reduced by 50% to decrease “double counting errors” during the analysis.
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Figure 3: Pooled effect estimates on the differences in carotid-femoral Pulse Wave Velocity (cf-PWV) (m/s)
between living kidney donors and their respective healthy comparators.
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Figure 4: Pooled effect estimates on the Glomerular Filtration rate (GFR) (ml/min/1.73 m2) in living kidney
donors from before to after nephrectomy.
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24 Figure 5: Pooled effect estimates on the differences in Glomerular Filtration rate (GFR) (ml/min/1.73 m2)
25 between living kidney donors and their healthy comparators. In the study by Bahous et al. (2006), the
26 number of living kidney donors allocated to each measurement was reduced by 50% to decrease “double
27 counting errors” during the analysis.
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Table S-1. Demographic characteristics of kidney donors and healthy controls in eligible studies.

Study characteristics

Living Kidney donors

Healthy controls

Age Duration of | Females/total |Hypertensive|Current or past| Females/ total |Hypertensive| Current or
at donation | follow-up number of | donors/total | smokers/total number of |controls/total past
Reference ID (years) [post-donation| donors (%) number of number of controls (%) | number of | smokers/
Country donors (%) | donors (%) controls (%) | total number
of controls
(%)
Fesler et al.
2015 France 51.0+£10.0 12 mo 39/45 (87) 0/45 (0) NR/45 N/A N/A N/A
DeSeigneux 7/21(33.0)
et al. 2015 | Switzerland | 54.1 + 10.2 12 mo 12/21(57.1) | 5/21(23.8) NR/21 N/A N/A N/A
Moody et al. 8/68 (12.0) 8/68 (12%);
2015, 2016 UK 46.5+12.1 12 mo 45/68 (66.0) | 3/68 (5.0) | 21/68 (30.0) | 29/56 (52.0) | 3/68 (5.0) |21/68 (30%)
Bahous et al.
2006, 2015 France 41.0+11.0 | 111+42 mo | 66/101 (65.3) | 0/101 (0) NR/101 143/263 (54.4)| 0/263 (0) NR/263
Buus et al. 15/52 (29.0);
2019 Denmark | 49.5+12.0 12 mo 28/52 (54.0) [17/52 (32.0) NR/52 N/A N/A N/A
Gokalp et al.
2020 Turkey 51.0+13.0 6 mo 20/34 (59.0) NR/34 NR/34 N/A N/A N/A
38/138
Price et al. 17/169 74/168 (44.0) (28.0);
2020 UK 51.0+12.0 12 mo 90/168 (54.0) (10.0) NR/168 81/138 (59.0) | 9/138 (7.0) NR/138
98% 6 years; 6-year visit: | 6/203 (3.0) | 24/203 (11.8) | 6-year visit: |9/ 201 (4.5) 24/201
Kasiske et al. USA between 18 | and 9 years | 70/109 (64.0) 40/203 (19.7) | 34/84 (40.0) (11.9);
2020 to 64 years 9-year visit: 9-year visit: 45/201
72/113 (64.0) 40/100 (40.0) (22.4)
Price et al UK 48.0+12.5 12 mo. 27/50 (64.0) | 2/50 (4.0) 4/49 (8.1); 28/45 (62.0) | 3/43(7.0) | 2/43 (4.6);
2021 : and 60 mo 15/49 (30.6) 12/43 (28.0)

UK: United Kingdom, NR: not reported, N/A not applicable; mo: months;

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saIfojouyoal Jejiwis pue ‘Buiureny | ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o buipnjoul ‘1ybliAdooa Aq pai1dalold

* (s3gv) Jnauadns juswaublosug
| @p anbiydeibollqig soushy re Gzoz ‘ZT aunr uo /wod fwg uadolway/:dny wolj psapeojumod 20z 18quwadaq § Uo GZ/Z80-£20z-uadolwag/9eTT 0T Se paysiignd 1siiy :uado (NG


http://bmjopen.bmj.com/

Page 45 of 118

oNOYTULT D WN =

Rodriguez et al.

BMJ Open

Table S-2. Hemodynamic characteristics in living kidney donors before and after nephrectomy.

tud LKD Pre-donation baseline LKD Post-donation follow-up
study
Citation cf-PWV GFR Systolic BP | Diastolic BP | Follow-up | cf-PWV GFR
(m/s) (ml/min/ (mm Hg) (mm Hg) post- (m/s) (ml/min/ Systolic BP | Diastolic BP
1.73m?) donation 1.73m?) (mm Hg) (mm Hg)
Fesler et al.
2015 72+13 107 + 19 122 +12 70+9 12mo | 6.8+1.1 73 £ 15; 122 +13 70+ 8
DeSeigneux
et al. 2015 85+1.2 95+ 10 116.6+13 | 76.0+7.3 12 mo 9.4+1.8 61+11 N/R N/R
Moody et al.
2015,2016 | 6.8+ 1.1 89+ 19 121 +8.0 75+6.0 12 mo 7.3+15 59+13 122 +12.0 76t 9
Bahous et al. 111+
2006, 2015 N/R 107.5+20 | 1140+18 | 69.1+194 | 42mo | 9.5+2.5| 86.2+18 | 129.6+20 | 81.6+11.8
Buus et al.
2019 75+13 100.6 £ 15 120+ 14 74+ 8 12 mo 7.8+1.6 | 64.7+10.6 119+13 749 +9.7
Gokalp et al.
2020 7.6+1.8 99.8 + 19 120+15.6 | 74.3+9.2 6 mo 7.3+15 | 619+15.1 (122.1+20.1| 74.9%9.7
Price et al.
2020 70+13 91+15 124 +10 79+8 12 mo 73t14 64t 14 124+ 10 79+8
Kasiske et al. N/R 91+17.7 120+ 13.6 | 69.7+8.8 6 years 7.1+1.6 6486 |117.5+11.2| 73.1+£8.6
2020 *
N/R - - - 9 years 7.7+1.7 62+89 |117.1+13.0| 73.9+£10.0
Priceetal. | 6.7%1.0 95+ 15 121+9 737 12mo | 7.2+1.1 | 65.8+10.3 [121.2+15.1| 74+10.2
2021 *
- - - - 60mo | 73+13 [67.4 +12.4 [123.6+11.5| 78+9.0

BP: blood pressure; cf-PWV: carotid-femoral pulse wave velocity (m/s); GFR: glomerular

filtration rate; LKD: living kidney donors; mo: months; N/R: not reported; * Kasiske et al. (6 and
9 years) and Price et al. (12 months and 60 months) used the same pre-donation baseline for each

of their 2 follow-up points after donation.
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Table S-3. Hemodynamic characteristics of healthy comparators at baseline and follow-up.
Healthy comparators Healthy comparators
— Measurement at enrollment - Measurement at follow-up
cf-PWV GFR Systolic BP | Diastolic BP [Time point| cf-PWV GFR Systolic BP | Diastolic BP
(m/s) (ml/min/ (mmHg) | (mmHg) |atfollow-| (m/s) (ml/min/ (mmHg) | (mm Hg)
1.73m2) up 1.73m2)
study
Moody et al.
2015, 2016 6.7+1.1 89+ 19 122 +11 74+ 8 12 mo 6.7+1.1 86+ 19 121 +10 76+9
Bahous et al.
2006, 2015 111
(NRR group)® N/R N/R N/R N/R +42 mo | 85%15 N/R 125.2+9.5| 75.7+6.1
Bahous et al.
2006, 2015 111
(RR group)® N/R N/R N/R N/R +42 mo 89+1.3 N/R 123 +15.1 | 78.5+10.6
Price et al.
2020 7.0+1.4 94+ 16 122 +10 77+8 12 mo 7.2+1.4 96+ 17 123 £12 78+9
Kasiske et al. 6years | 7.29+25 | 86+15.7 |118.8+14.2| 73.1+86
2020 * N/R 90+16.2 |[117.1+13.0| 69.7 +8.8
9years | 7.90+2.3 | 84+135 | 120+14.9 | 73.9+10.0
Price et al. 12mo | 6.73+0.16 | 96.9+11.9 | 120.8+7.6 | 75.4+7.6
6.78 +0.17 99+ 16 122+11 75+9
2021 *
60mo | 7.54+0.22 | 94.1%16.7 |1122.7+11.8| 78.4%9.0

BP: blood pressure; cf-PWV: carotid-femoral pulse wave velocity; GFR: glomerular filtration
rate; mo: months; N/R: not reported; * Kasiske et al. (6 years and 9 years) and Price et al. (12
months and 60 months) used the same baseline at enrollment for each of their 2 follow-up points;
NRR group: not recipient related group; RR group: recipient related group; & Bahous et al. 2006,
2015, identified 2 sub-groups (NRR and RR) within their comparator group relative to the
kidney recipient.
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Table S-4 Estimated average yearly change (+ SD) in cf-PWV (m/s/year) for normotensive
healthy individuals participating in population-based studies with age-adjusted values.

Arterial
stiffness’
collaboration Farro et al Baier et al. Elias et al. Kozakova Gomez-Sanchez et
variables 2010 2012 2018 2011 et al. 2015 al. 2020
Age (years)
(range) >30to 270 >18 to 69 >18 to 80 40 to 90 18to 78 35to0 75
Measurement
device SphygmoCor | SphygmoCor Vicorder SphygmoCor SphygmoCor SphygmoCor
Total number of 1,455 429 3,092 502 307 493
participants
Average
cf-PWV 0.1500 0.1580 0.1000 0.105 0.090 0.1188
(m/s/year)inall| +0.0967 (¥) +0.0864 +0.1208 (3%) +0.2913 (%) +0.005 +0.2915
participants
Average 0.0967 N/R 0.0733 N/R 0.088 0.0425
cf-PWV in +0.0404 (%) +0.0321 +0.007 +0.1645 (**)
< 60 years
(m/s/year)
Average cf-PWV 0.2300 N/R 0.0550 N/R 0.150 0.1950
in > 60 years +0.1131 (¥ +0.0212 +0.019 +0.418 (**)
(m/s/year)
cf-PWV in N/R N/R N/R N/R 0.099 0.1603
Females +0.005 +0.1472
(m/s/year)
cf-PWV in males N/R N/R N/R N/R 0.076 0.1805
(m/s/year) +0.005 +0.1515

(*) Estimates are based on the 95% percentile values from all males and females included in this study.

(**) Data represent average values from reported males and females sub-groups in this study. The
reported 95% CI were transformed to SD using the method of Wu et al (2018).

(%) Estimates are based on the regression coefficient (b) of the relationship between age and cf-PWV in
all participants from this study (Table 4) and adjusted by mean arterial pressure, weight, height, glucose

and creatinine. The reported standard error (SE) was converted to SD according to the formula:
SD=SE*(SQRT sample size).

(*) Estimates are based on the reported 90" percentile of the distribution in the sub-sample defined as

“normal values” in this study (Table 4)

&& Estimates are based on the 97.5" percentile values from the normotonic subgroup in this study (Table

4).
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Table S-5. Estimated average yearly change (£ SD) in cf-PWV (m/s/year) for living kidney
donors and healthy comparators.
Living Kidney Donors
Buus et al. |Gokalp et al | De Seigneux|Moody et al | Fesler et al. | Price etal | Price etal. | Price et al |Kasiske et al.|¢
2019 2020 et al 2015 2016 2015 2020 2021 2021 2020 §
Age at 98.6% (age: %
measurement| 51.0+11.6 | 50.97+13 | 55.1+10.2 | 47.5+12.1 52+10 52+12 49 £12.5 54.3+12.3 |18 to 64) 8
(years) o
Time frame of g
observation 12 mo 12 mo 12 mo 12 mo 12 mo 12 mo 12 mo 60 mo 36 mo 3
=
=
Device SphygmoCor|SphygmoCor|SphygmoCor|SphygmoCor|Sphygmocor|SphygmoCor|SphygmoCor|SphygmoCor|Sphygmocor g
o
Number of 51 34 21 68 45 168 50 42 a
subjects 109 §”
IAverage yearly c
change in o
cf-PWV +0.30 -0.24 +0.3 +0.5 -0.4 +0.3 +0.50 +0.108 +0.197 3
(m/s/year) +0.900 +0.401 +0.469 +0.900 +0.250 +0.821 +0.717 +0.920 +0.435 g
3
5]
o
Y
QD
>
Healthy comparators y
3
QD
Moody et al Priceetal | Priceetal. | Priceetal |Kasiske etal. 5
2016 2020 2021 2021 2020 §
Age at 95.6% (age |3
measurement| N/A N/A 45.1+12.8 N/A 49.0+14 [453+13.07|50.3+12.91|2"ge 1810 |5
(vears) 64) =
D
. >
Time frame of 5
observation N/A N/A N/A 12 mo N/A 12 mo 12 mo 60 mo 36mo @
g
o
o,
Number of 3
subjects N/A N/A N/A 56 N/A 138 45 42 84 ;—J'
/Average yearly| %
change in S
cf-PWV -0.1 +0.2 -0.03 +0.16 +0.203 g
(m/s/year) N/A N/A N/A +0.700 N/A +1.190 +0.680 +1.23 +0.52 o
2.
gn

cf-PWV: carotid-femoral pulse wave velocity; mo: months; N/A not applicable;
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Table S-6. Summary of the pooled mean differences for the primary and secondary outcomes
and their statistical heterogeneity in the adjusted and full meta-analysis models (with and without
a 50% reduction in the sample size on each arm) in before-and-after design studies.

Pooled Effect estimates

9 Overall model 12 months post-donation
10 Outcome Model Mean difference 12 values Mean difference 12 values
11 variable tested (95% Cl) (95% Cl)
12 cf-PWV Adjusted- | 0.31(0.011; 0.50) 0% 0.30(0.03; 0.57) 10%
13 (m/s) model
14 Full-model 0.30(0.10; 0.51) 46% 0.30(0.02;0.59) 54%
15 GFR Adjusted- | -29.7 (-31.8; -27.5) 5% -30.6 (-33.7; -27.5) 16%
16 (ml/min/m?) model
17 Full-model | -30.3 (-32.6; -28.1) 52% -31.2 (-34.4;-28.0 58%
18 SBP Adjusted- 1.10 (-1.7; 3.9) 57% 0.13 (-2.2; 2.5) 0%
19 (mm Hg) model
20 Full-model 1.32 (-1.6; 4.2) 79% 0.13 (-1.5; 1.8) 0%
21 DBP Adjusted- 2.6 (0.7; 4.4) 52% 0.51(-1.2; 2.2) 0%
(mm Hg) model
Full-model 2.7 (0.8, 4.6) 76% 0.51(-0.7, 1.7) 0%

oNOYTULT D WN =

26 cf-PWV: carotid-femoral Pulse Wave Velocity; GFR: Glomerular Filtration rate; SBP: Systolic Blood
Pressure; DBP: Diastolic Blood Pressure; 95% CI: 95% confidence interval.
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Table S-7. Risk of bias assessment according to the ROBINS-I scale for eligible studies.
4. Bias due to 7. Bias in
3. deviations 6. Bias in selection of
1. Bias due to | 2. Selection | Classification |from intended| 5. Bias dueto| outcome |[the reported| OVERALL RISK

study confounding Bias Bias intervention | missing data | measurement result OF BIAS
Fesler et
al. 2015 SERIOUS LOw SERIOUS MODERATE MODERATE MODERATE LOW SERIOUS
De
Seigneux
et al.
2015 SERIOUS SERIOUS MODERATE MODERATE SERIOUS MODERATE SERIOUS SERIOUS
Moody et
al. 2016 LOW MODERATE LOW Low MODERATE LOW LOW MODERATE
Bahous et
al. 2006 SERIOUS MODERATE | MODERATE MODERATE SERIOUS MODERATE SERIOUS SERIOUS
Buus et
al. 2019 MODERATE LOW MODERATE MODERATE LOW MODERATE | MODERATE MODERATE
Gokalp et NO
al. 2020 SERIOUS SERIOUS MODERATE SERIOUS |INFORMATION| MODERATE | MODERATE SERIOUS

Price et

al. 2020 LOW MODERATE LOW LOwW MODERATE | MODERATE LOW MODERATE
Kasiske et

al. 2020 | MODERATE | MODERATE LOW LOW MODERATE | MODERATE | MODERATE MODERATE

Price et

al. 2021 LOW LOW LOW Low MODERATE | MODERATE LOW MODERATE

Definition and interpretation of individual items for the ROBINS-I scale: 2!

1.- Confounding of intervention effects occurs when one or more prognostic variables (variables that

predict the outcome of interest) also predict whether an individual receives one or the other of the

interventions of interest.

2.- When exclusion or inclusion of some participants, or the initial follow up time of some participants, or
some outcome events, is related to both intervention and outcome, there will be an association between
interventions and outcome even if the effects of the interventions are identical. This type of bias is called
selection bias.

3.- Non-differential misclassification is unrelated to the outcome and will usually bias the estimated effect
of intervention towards the null. Differential misclassification however, may occur when misclassification
of intervention status is related to the outcome or the risk of the outcome, and is likely to lead to bias. It is
therefore important that, wherever possible, interventions are defined and categorized without knowledge
of subsequent outcomes. Differential misclassification can also occur if information (or availability of
information) on intervention status is influenced by outcomes.

4.- This domain (sometimes known as “performance bias”) relates to biases that arise when there are
systematic differences between the care provided to experimental intervention and comparator groups,
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1 3
2 5
3 beyond the assigned interventions. Bias may occur when these differences arise because of knowledge of =
g the intervention applied and the expectation of finding a difference between experimental intervention g’
6 and comparator consistent with the hypothesis being tested in the study. Deviations from intended §
7 interventions may arise because an intervention was not implemented successfully because participants @
8 did not adhere to interventions, or because important co-interventions were not balanced between g
9 intervention and comparator groups. i
10 T ©
11 5.-Reasons for missing data include attrition (loss to follow up), missed appointments, incomplete data s B
12 collection and participants being excluded from analysis by primary investigators. If the proportion of 3 &
13 missing data is low and the reasons for missing data are similar across intervention groups, then the risk g é’
14 of bias is likely to be low. As the proportion of missing data rises, differences in treatment response < 3
12 between available and missing participants may increase the potential for bias. _§ %)
< o

17 6.- This bias (referred as detection bias) may be introduced if outcomes are misclassified or measured g 0
18 with error. Differential measurement errors (those related to intervention status) will bias the estimated - %
;g effect of intervention-outcome relationship. Detection bias can arise when outcome assessors are aware of § g
21 intervention status or if different methods are used to assess outcomes in different intervention groups, or S 3
22 if measurement errors are related to intervention status or effects (or to a confounder of the intervention- < o
23 outcome relationship). E @
24 . . \,. Yo o . o o m3
25 7.- Selective reporting will lead to bias if it is based on the direction, magnitude or statistical significance oS
26 of intervention effect estimates. Selective outcome reporting occurs when an effect estimate for a %cg' ~
27 particular outcome measurement is selected from among multiple measurements. Selective analysis T3 §
28 reporting occurs when the reported results are selected from intervention effects estimated in multiple 3 g o
29 ways, or in the selection of a subgroup of participants, selected from a larger cohort, for which results are T g_p%
;? reported on the basis of a more interesting finding. gg 3
32 Sterne JAC, Hernan MA, Reeves BC, Savovi¢ J, Berkman ND, Viswanathan M, Henry D, et al. ROBINS-I: a tool for assessing ;:Jg §
33 risk of bias in non-randomized studies of interventions. BMJ 2016, 355, i4919; doi: 10.1136/bmj.i4919 SN g
:
e g5
37 > ¢
38 5 S
39 2 o
0 g g
41 g 3
42 > 3
43 3 2
44 5 3
45 g c
46 S 3
47 ° 5
48 & N
49 3
50 2
51 &
52 g
53 3
54 2
55 E
56 =
57 3
58 g
59 o
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Table S-8. Assessment of the certainty of the evidence on the primary and secondary outcomes
according to the GRADE guidelines.

Page 52 0f 118

Outcome Study Overall Risk Inconsistency Indirectness Imprecision Publication Other Quality of
design of bias bias considerations | the body of
(ROBINS-I) evidence
Single Serious risk Not serious Not serious Not serious Serious risk Upgrade + 1
cohort (low quality) (-1) ** Due to Low
. estimated
Carotid- )
Femoral effect sizes
Pulse Wave Cohort Moderate risk Serious * Not serious Not serious Not serious Upgrade +1
. with (moderate (-1) Due to
Velocity R . Moderate
controls quality) estimated
) BIRR
(#) effect sizes
Single Serious risk Not serious Not serious Not serious Serious risk Upgrade + 1
cohort (low quality) (-1) &&& Due to Low
Systolic estimated
and effect sizes
diastolic Cohort Moderate risk Serious && Not serious Serious Not serious Upgrade +1
blood with (moderate (-1) (-1) & Due to Low
pressure controls | quality) estimated
. EE]
(#) effect sizes
Single Serious risk Not serious Not serious Not serious Not serious Upgrade + 1
cohort (low quality) Due to Moderate
estimated BRI
Glomerular effect sizes
Filtration Cohort Moderate risk Not serious Not serious Not serious Not serious Upgrade +1
rates with (moderate Due to .
. . high
controls quality) estimated
. FRER
(#) effect sizes

Considerations for this assessment 22

 Best evidence in non-randomized studies of living kidney donation as randomized studies are unethically to
practice. The use of a comparator of healthy controls of comparable age enhances the confidence on the level of
evidence.

* inconsistency rated as serious due to a consistent and significant heterogeneity between studies.

** small studies with short follow ups more likely to be associated with variable results.

*** over or under-estimation of effects due to selective publication (risk of overlapping in 3 studies)
*** upgraded due to narrow 95% CI and greater than 30% estimated effect size.

& imprecision rated as serious due to wide 95% CI.

&& inconsistency rated as serious due to presence of significant heterogeneity.

&&& pyblication bias rated as serious due to serious reporting bias (absence of pre-nephrectomy baseline in some
studies)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublosug
| @p anbiydeibollqig soushy re Gzoz ‘ZT aunr uo /wod fwg uadolway/:dny wolj psapeojumod 20z 18quwadaq § Uo GZ/Z80-£20z-uadolwag/9eTT 0T Se paysiignd 1siiy :uado (NG


http://bmjopen.bmj.com/

Page 53 of 118 BMJ Open

Rodriguez et al. 12

Supplementary Figures and Figure legends:
S-1: Pooled effect estimates on the Systolic Blood Pressure in living kidney donors from

before to after nephrectomy.

oNOYTULT D WN =

9 S-2: Pooled effect estimates on the differences in Systolic Blood pressure (mm Hg) between
11 living kidney donors and their respective healthy comparators.

13 S-3: Pooled effect estimates on the Diastolic Blood pressure (mm Hg) in living kidney donors
15 from before to after nephrectomy.

17 S-4: Pooled effect estimates on the differences in Diastolic Blood pressure (mm Hg) between
19 living kidney donors and their respective healthy comparators.

S-5: Pooled effect estimates on the carotid-femoral Pulse Wave Velocity (cf-PWV) in living

kidney donors from before-to-after nephrectomy in the unadjusted-model.

S-6: Pooled effect estimates on the Glomerular Filtration rate in living kidney donors from before-
28 to-after nephrectomy without adjusting in the unadjusted-model.

30 S-7: Pooled effect estimates on the Systolic Blood Pressure (mm Hg) in living kidney donors from
32 before-to-after nephrectomy in the unadjusted-model.

S-8: Pooled effect estimates on the Diastolic Blood Pressure (mm Hg) in living kidney donors
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37 from before-to-after nephrectomy in the unadjusted-model.

39 S-9: Funnel plots of asymmetry in 5 studies who evaluated living kidney donors and controls.
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Figure S-1
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Systolic Blood Pressure
Living Kidney Donors

Post-nephrectomy Pre-nephrectomy Mean Difference Mean Difference

Study or Subgroup Mean [mmHg] SD[mmHg] Total Mean[mm Hg] SO [mmHg] Total Weight IV, Random,95% CI[mm Hgl IV, Random, 95% CI [mm Hg]

6 months after nephrectomy
Gokalp etal. 2020 122 0 17 120 16 17 4% 200[10.18,14.19) e
Subtotal (95% CI) 17 17 4% 2.00[-10.18,14.18] B
Heterogengity. Not applicable
Testfor overall effect Z=0.32 (P = 0.75)

12 months after nephrectomy
Fesleretal 2015 122 13 2 122 12 B 84% 0.00[7.23,7.23] —r =
Moody etal. 2016 122 12 34 121 B M 121% 1.00[-3.85,5.85] = =
Buus efal, 2019 19 13 26 120 2% 83% -1.001-8.34,6.34] —
Price etal. 2020 124 10 60 124 10 60 144% 0.00[-3.58, 3.56) o o
Price etal. 2021 1 15 25 121 9 25 89% 0.00-6.86, 6.86] .
Subtotal (95% CI) 168 168 521% 013 [-2.23,249] L 4
Heterogeneity. Tau* = 0.00; ChF= 0.22, df= 4 (P = 0.99), F= 0%
Testfor overall effect Z=0.11 (P=091)

5 to 9 years after nephrectomy
Bahous et al. 2006, 2015 130 0 50 114 18 50 81% 16,00 [8.54, 23.46) S
Kasiske et al. 2020, 6 years 118 11 58 120 14 58 126% 200 |-6.58, 2.58] =T
Kasiske etal. 2020, 3 years "7 13 68 120 14 68 126% -300F7.54,1.54) =T
Price etal. 2021 124 17 5 121 3 25 104% 3.001-2.88, 8.86] -
Subtotal (35% CI) 0 01 437% 3.00[4.13,10.14] i
Heterogeneity, Tau®= 4467, Chif= 2061, df= 3 (P = 0.0001); F=85%
Testfor overall effect 2= 0.82 (P=0.41)
Total {(95% CI) 386 386 100.0% 140[-1.72,3.93] ?

Heterageneity. Tau® = 11.07, ChF= 21.08, df= 9 (P= 0.01), F=57%
Testfor overall effect 2= 0.77 (P = 0.44)
Test for subaroup differences: Chi*= 062, df=2(P=0.73).F=0%

“double counting” errors during the analysis.

20 0 0 10 20
BP decreases BPincreases

Figure S-1: Pooled effect estimates on the Systolic Blood pressure (mm Hg) in living kidney donors
from before to after nephrectomy. In all single cohort studies with before-and-after design the

number of living kidney donors allocated to each measurement was reduced by 50% to decrease
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Figure S-2
Systolic Blood Pressure
Living Kidney Donors vs Healthy controls
Living kidney donors Healthy controls Mean Difference Mean Difference
Study or Subgroup Mean [mm Hg] SD[mmHg] Total Mean[mm Hg] SD[mmHg) Total Weight IV, Random,95% CI[mm Hg) IV, Random, 95% CI [mm Hg]
12 month follow up
Moody et al. 2016 1 129 46 05 61 36 124% 150[273,573
Price et al. 2020 01 12 119 06 8 111 193% 050[-312,212)
Price et al. 2021 0.2 15 0 125 B 45 107% 145[-332,6.20
Subtotal (35% CI) 215 192 42.3% 0.30[-1.711,2.32)
Heterogeneity: Tau? = 0.00, Chi*= 0.89, df= 2 (P = 0.64); F= 0%
Testfor overall effect Z=030(P=0.77)
5to 9 years follow-up
Bahous et al. 2006, NRR 130 20 ] 125 10 134 83% 5.0010.74,10.74)
Bahous et al. 2006, RR 130 20 il 123 15 129 76% 7.00(0.93,13.07]
Kasiske etal, 2020, 6 years 118 1 128 1198 14 107 16.2% -1.00[-4.27,2.27)
Kasiske etal, 2020, 9years "7 13 13 120 15 114 151% -3.00-6.52,052)
Price et al. 2021 257 12 80 066 12 45 105% 1.91-292,6.14)
Subtotal (35% CI) 416 529 51.™% 1.36 [-2.06, 4.78]
Heterogeneity. Tau®= 9.68, Chi*=11.67, df= 4 (P= 0.02), F= 66%
Testfor overall effect 2= 0.76 (P = 0.44)
Total (95% CI) 631 721 100.0% 0.78[1.47,273]
Helerogeneity. Taw= 334 Ch*= 1257, df=7 (P= 0.08) P= 44% T+

Testfor overall effect Z=0.78 (P=043)

Testfor subaroup differences: Chi*= 027, df=1 (P = 0.60), F=0%

Figure S-2: Pooled effect estimates on the differences in Systolic Blood pressure (mm Hg)
between living kidney donors and their respective healthy comparators. In the study by Bahous et
al. 2006, the number of living kidney donors allocated to each measurement was reduced by 50%

to decrease “double counting” errors during the analysis. NRR: non-recipient related, RR: recipient

related.

SEBP reduction SBP increase
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Figure S-3
Diastolic Blood Pressure
Living Kidney Donors
Post-nephrectomy Pre-nephrectomy Mean Difference Mean Difference
Study or Subgroup Mean [mm Hg] SD[mmHg] Total Mean[mmHa] SD[mmHg] Total Weight IV, Random,95% Cl[mm Hg] IV, Random, 95% CI [mm Hg]
6 months after nephrectomy
Gokalp etal. 2020 75 w17 7 9 17 61% 1.00 (5,40, 7.40]
Subtotal {95% CI) 17 17 64% 1.00 [-5.40, 7.40)
Heterogeneity. Mot applicable
Testfor overall effect Z=0.31 (P= 0.76)
12 months after nephrectomy
Fesler etal 2015 70 8§ 70 9 13 85% 0.00 F4.92, 4.92] —
Moody et al. 2016 76 9 34 75 6 34 11.6% 1.00 [-2.64, 4.64] o
Buus et al. 2019 75 8§ % 74 8 W 98% 1.00}3.35,5.33] ——
Price et al. 2020 9 g8 60 79 8 B0 139% 0.00 [-2.86, 2.86] =
Price et al. 2021 7 1w 2% 73 7B 88% 1.00}3.78, 5.79] o
Subtotal (95% C1) 168 168 52.6% 0.51[-1.21, 2.24] @
Heterogeneity. Tau?= 0.00; Chif = 0.32, df= 4 (P = 0.98), F= 0%
Testfor overall effect Z=0.58 (P = 0.56)
1.2.3 510 9 years after nephrectomy
Bahous et al, 2006, 2015 82 12 50 9 19 50 63% 12.00[6.77,19.23)
Kasiske etal 2020, 6 years 73 g 58 70 ] 58 126% 3.0010.28,6.28 T
Kasiske et al, 2020, 9 years 7 10 68 70 9 68 128% 4,000.80,7.20] —
Price et al, 2021 78 G 73 7B 95% 5,00 [0.53,9.47] —
Subtotal (95% CI) 201 201 4M.3% 547 [2.13,8.81] ‘.
Heterogeneily. Tau®= 7.06; Chi* = 8.06, df= 3 (P = 0.04); F= 3%
Testfor overall eflect Z= 3.21 (P = 0.001)
Total (95% CI) 386 386 100.0% 2,55 [0.67, 4.44] k4
Heterogeneity. Taw® = 4.55; Chi*= 18,59, df= 9 (P = 0.03);F=52% _120 -I:EI l:u 210

Testfor overall effiect Z= 2,65 (P = 0.008)
Testfor subaroup differences: ChiF= 6.69, df= 2 (P = 0.04), F=70.1%

Figure S-3: Pooled effect estimates on the Diastolic Blood pressure (mm Hg) in living kidney
donors from before to after nephrectomy. In all single cohort studies with before-and-after design.

the number of living kidney donors allocated to each measurement was reduced by 50% to

decrease “double counting” errors during the analysis.

BP decreases BPincreases
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; 3
]
3 Figure S-4 =
4 a
° g
6 =
7 Diastolic Blood Pressure ‘%
8 Living Kidney Donors vs Healthy controls ;
9 7]
=
10 Living kidney donors Healthy controls Mean Difference Mean Difference Y S
11 Study or Subgroup Mean [mmHg] SD[mmHg) Total Mean[mmHg) SOD[mmHg] Total Weight IV, Random, 95% C![mm Hg) IV, Random, 95% C! [mm Hg] = B
12 12 month follow up 8 o
13 Moody et al. 2016 12 0 4 21 7% 96% 0901459279 = 2 g
14 Price et al, 2020 02 3 19 09 5 111 188% 070F241,1.01) * o 5
Price et al. 2021 1 10 50 05 8 45 98% 050(313,419) ¥ < 2
15 Subtotal (95% C) 5 19 383% 054(4.97,088) 4 8 5
16 Heterogeneiy Tau*= 0.0, Chi*= 0.30,df=2 (P=0.82) P= 0% S B
17 Testfor overall effect 2= 0.75 (F = 0.46) o B
18 = o
5109 years follow up = 3
19 Bahous et al 2006, NRR 82 12 s 6 b 13 105% .00 [255,0.45] - o §
20 Batious et al 2006, RR 8 2 & 9 1129 93% 3.00[-0.80,6.80) a & o
21 Kasiske et al. 2020, 6 years 7 66 128 7 10107 160% 0.00F221,221] + 3 3
22 Kasiske et al. 2020, 8 years 74 9 13 7 8 14 162% 1.0011.18,319] + > 9
23 Price et al. 2021 5 9 50 3 9 45 08% 200[62,562) ™ S &
Subtotal (95% ) 416 529 61T% 200[0.42,407) £} S 8
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Figure S-5: Pooled effect estimates on the carotid-femoral Pulse Wave Velocity (cf-PWV) (m/s)
in living kidney donors from before-to-after nephrectomy without adjusting for double counting
errors (unadjusted-model). The pooled mean differences in the unadjusted model did not differ

from the mean differences in the adjusted model where the number of living kidney donors

allocated to each measurement was reduced by 50% to decrease “double counting” errors.
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Figure S-7: Pooled effect estimates on the Systolic Blood Pressure (mm Hg) in living kidney
donors from before-to-after nephrectomy without adjusting for double counting errors
(unadjusted-model). The pooled mean differences in the unadjusted model did not differ from the

mean differences in the adjusted model where the number of living kidney donors allocated to

?

20 -0 0 10 20
BP decreases BPincreases

each measurement was reduced by 50% to decrease “double counting” errors.
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Figure S-8: Forest plots of the pooled effect estimates on Diastolic blood pressure in living kidney
donors from before to after nephrectomy without adjusting for double counting errors (unadjusted-
model). The pooled mean differences in the full model did not differ from the mean differences in

the adjusted model where the number of living kidney donors allocated to each measurement was

reduced by 50% to decrease “double counting” errors.
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Appendix 1. Search strategy.

Database: Embase ClassictEmbase <1947 to 2022 Dec 06>, Ovid MEDLINE(R) ALL <1946 to
Dec 06, 2022>, EBM Reviews - Cochrane Central Register of Controlled Trials <February
2020>

Search Strategy:

1 Nephrectomy/ (88255)

2 nephrectom™®.tw,kw. (96086)

3 Kidney Transplantation/ and Living Donors/ (14605)

4 ((renal or kidney) adj3 (donor* or donation*)).tw. (32914)

5 or/1-4 (161070)

6 Vascular Stiffness/ (25452)

7 ((vascular or arter* or aort*) adj3 (stiff* or rigid*)).tw. (39922)

8 stiffness.tw,kw. (169270)

9 exp Pulse Wave Analysis/ (30543)

10 Cardio Ankle Vascular Index.tw,kw. (1710)

11 Augmentation index.tw,kw. (10033)

12 central pulse pressure.tw,kw. (1410)

13 Ankle-brachial index.tw,kw. (12896)

14 Ankle Brachial Index/ (13675)

15 (aort* adj2 (distensibilit* or elasticit*)).tw. (2677)

16 ((pulse or pulsation) adj2 (curve* or tracing® or wave*)).tw. (42852)
17 pulse wave.kw. (5300)

18 (pwv or apwv or bapwv or cfpwv).tw,kw. (20707)

19 (pulse adj2 (analys#s or velocit* or transit time)).tw. (37462)

20 (vascular stiff* or aortic stift* or arter*® stiff).kw. (1790)

21 ((decreased or reduced or diminished or lessened or lowered) adj3 ((vascular or aortic or
arter®) adj compliance)).tw. (1257)

22 blood flow velocity/ (101381)

23 ((blood or circulation) adj2 (flow or rate) adj velocit™).tw. (21273)
24 (central adj (pulse or aortic or arterial) adj pressure).tw. (2881)

25 (central pressure or pulse pressure or pulse tension).tw,kw. (25275)
26 (central pulse pressure or blood flow velocit*).kw. (3437)

27 aasi.tw,kw. (560)

28 applanation tonomet*.tw,kw. (10330)

29 (sphygmocor® or vicorder*).tw,kw. (3318)

30 ((assess™ or measur* or determin* or evaluat®) adj3 ((vascular or aortic or arter*) adj
elasticit®)).tw. (656)

31 (Carotid adj3 intima-media thickness).tw. (23970)

32 Carotid-intima media thickness.kw. (2894)

33 Carotid artery ultrasonography.tw,kw. (292)

34 Carotid Arteries/dg (8914)

35 (Carotid arter* adj3 ultrasonograph*).tw. (1410)

36 (Ultrasonography, Doppler/ or Ultrasonography/) and Carotid Artery Diseases/ (4100)
37 calcinosis/ or exp vascular calcification/ (77074)

38 Vascular calcification.tw,kw. (11072)
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39 vascular calcinosis.tw,kw. (40)

40 Flow mediated dilatation.tw,kw. (5904)
41 Brachial Artery/ and Vasodilation/ (6138)
42 brachial artery reactivity.tw,kw. (483)

43 or/6-42 (467264)

44 5 and 43 (1078)

45 exp animals/ not exp humans/ (10091587)
46 44 not 45 (692)

47 46 use medall (302) Medline

48 46 use cctr (13) Cochrane

49 nephrectomy/ or radical nephrectomy/ (91023)
50 nephrectom*.tw. (93900)

51 kidney donor/ (11405)

52 living donor/ and kidney transplantation/ (16482)

53 ((renal or kidney) adj3 (donor* or donation*)).tw. (32914)

54 49 or 50 or 51 or 52 or 53 (165157)

55 arterial stiffness/ (27294)

56 ((vascular or arter® or aort*) adj3 (stiff* or rigid*)).tw. (39922)

57 stiffness.tw. (166817)

58 pulse wave/ (26256)

59 Cardio Ankle Vascular Index.tw. (1685)

60 augmentation index/ (5503)

61 Augmentation index.tw. (9834)

62 Augmentation index.tw. (9834)

63 pulse pressure/ (313849)

64 central pulse pressure.tw. (1389)

65 ankle brachial index/ (13675)

66 Ankle-brachial index.tw. (12479)

67 (aort* adj2 (distensibilit* or elasticit*)).tw. (2677)

68 ((pulse or pulsation) adj2 (curve* or tracing™® or wave*)).tw. (42852)
69 (pwv or apwv or bapwv or cfpwv).tw. (20649)

70 (pulse adj2 (analys#s or velocit* or transit time)).tw. (37462)

71 ((decreased or reduced or diminished or lessened or lowered) adj3 ((vascular or aortic or
arter*) adj compliance)).tw. (1257)

72 blood flow velocity/ (101381)

73 ((blood or circulation) adj2 (flow or rate) adj velocit*).tw. (21273)
74 (central adj (pulse or aortic or arterial) adj pressure).tw. (2881)

75 (central pressure or pulse pressure or pulse tension).tw. (24926)
76 aasi.tw. (558)

77 applanation tonomet*.tw. (10187)

78 (sphygmocor™® or vicorder*).tw. (3310)

79 ((assess™ or measur* or determin® or evaluat®) adj3 ((vascular or aortic or arter*) adj
elasticit™)).tw. (656)

80 arterial wall thickness/ (21793)

81 (Carotid adj3 intima-media thickness).tw. (23970)

82 (Carotid arter* adj3 ultrasonograph*).tw. (1410)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

24

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublosug
| @p anbiydeibollqig soushy re Gzoz ‘ZT aunr uo /wod fwg uadolway/:dny wolj psapeojumod 20z 18quwadaq § Uo GZ/Z80-£20z-uadolwag/9eTT 0T Se paysiignd 1siiy :uado (NG


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Rodriguez et al.

83 exp blood vessel calcification/ (19784)
84 vascular calcinosis.tw. (36)

85 Vascular calcification.tw. (10295)

86 dilatation/ and brachial artery/ (846)
87 Flow mediated dilatation.tw. (5753)
88 brachial artery reactivity.tw. (471)

89 or/55-88 (683344)

90 54 and 89 (3439)

91 exp animals/ not exp humans/ (10091587)
92 90 not 91 (1320)

93 92 use emczd (342) Embase

94 47 or 48 or 93 (657)

95 remove duplicates from 94 (524)

96 95 use medall (300) Medline

97 95 use emczd (221) Embase

98 95 use cctr (3) Cochrane
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Appendix 2. List of inclusion and exclusion criteria.

26

(cohort, case—control, case
series and before-and-after
studies) and retrospective
studies if 10 or more
participants have been included
in the primary analysis.

e Articles reported in English,
French, Italian, Portuguese and

Spanish languages.

PICO
definitions Inclusion criteria Exclusion criteria
Population Healthy subjects (>18 years) that met Healthy subjects that
standard criteria for kidney donation, underwent unilateral simple
who underwent unilateral simple nephrectomy for other reason
nephrectomy and consented to than kidney donation.
measurements of carotid-femoral PWV Children and adolescents with
before and/or after nephrectomy. solitary kidney after unilateral
nephrectomy.
Intervention | Open or laparoscopic unilateral simple Unilateral nephrectomy
nephrectomy combined to other surgical
procedures
Comparator o Healthy adult subjects (>18 Kidney recipients
years) with measurements of
carotid-femoral PWV who
participated as healthy
comparative controls in kidney
donor studies.
o Healthy subjects from the
general population with
measurements of carotid-
femoral PWYV included in
reference studies.
Outcome e Changes in carotid-femoral Other indices of vascular
PWV stiffness (augmentation
index, carotid-radial PWYV,
brachial-ankle PWV, cardio-
ankle vascular index, carotid-
intima media thickness,
calcification index)
Study design e Prospective non-randomised Paediatric and non-human

studies

Narrative reviews

In vitro or mathematical
modelling reports.
Duplicates

Sub-studies of previously
published trials.

PWV: pulse wave velocity
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Appendix 3. Summary of data extraction themes.

a)

b)

d)

The process of data extraction included the following themes:
Study characteristics included authors, country of origin, publication date, title, language of
publication, study design, inclusion and exclusion criteria, pre-and post-nephrectomy time
measurement points, duration of follow-up, study design, use of a control group and individual
study inclusion and exclusion criteria.

Characteristics of participants including sample size for donors and controls, proportion of
female and males, donor’s age at the time of nephrectomy and testing, control’s age at the
time of initial testing (i.e., recruitment) and at follow up, body mass index for donors and
controls. If available, we documented the participant’s clinical history (donors and controls)
including the proportion of subjects with hypertension, cardiovascular disease, diabetes,
hypercholesterolemia, obesity, history of cancer, smoking, as well as the proportion of
subjects receiving antihypertensive therapy and type of medication [i.e. Angiotensin
converting enzyme (ACE) inhibitors, angiotensin II receptor blockers (ARB), beta or alpha
blockers, calcium channel blockers, diuretics, statins and aspirin]. In addition, if accessible,
we estimated the proportion of recipient-related and non-recipient related donors and controls,
and the ethnicity of participants.

Renal chemistry profile including: plasma glucose, plasma creatinine, calculated creatinine
clearance (MDRD or CKD-EPI), urinary albumin/creatinine and blood urea nitrogen in kidney
donors (before and after nephrectomy) and healthy controls (recruitment and follow-up).
Carotid-Femoral PWV (cf~PWYV) including instrumentation and technique of measurement,
absolute values and post-donation changes relative to their pre-donation baseline, adjusted or

non-adjusted values and type of adjusting factor (i.e., mean arterial pressure, heart rate).
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Appendix 4. Complementary summary of study characteristics and country of origin.

Most studies (n=7) were completed in Europe, one in the USA and another in the Middle East.
All studies reported that the process of screening and selection for kidney donors followed
institutional protocols. In 5 studies, participants in the control group were screened as if they would
be fit for kidney donation, but they were not actual donors.®!'?> Two of these studies ¢7-1° reported
that 90.0% and 21.2% of healthy controls, respectively, were first-degree relatives of recipients,
but only one study'® documented that 51.5% of donors were biologically related to the recipients.
Only one study provided information on clinical outcomes %7 and reported that 4.9% (5/101) of
donors developed at least one adverse cardiovascular event (coronary, cerebral, aortic or peripheral

artery disease) after nephrectomy (follow-up range: 43 to 219 months).
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Appendix 5: List of excluded studies.
ORN ul TITLE CITATION

1 33399510 | Noninvasive Staging of Liver Fibrosis Using 5- | Radiology. 298(3):600-608,
Minute Delayed Dual-Energy CT: Comparison | 2021 Mar.
with US Elastography and Correlation with
Histologic Findings.

2 32243494 | Circulating uromodulin inhibits vascular Cardiovascular Research.
calcification by interfering with pro- 117(3):930-941, 2021 Feb
inflammatory cytokine signalling. 22.

3 31899189 | Calcification of the cavernosal bodies may be Revista Internacional de
responsible for development of erectile Andrologia. 19(1):25-33,
dysfunction in uremic apolipoprotein E 2021 Jan-Mar.
deficient (apoE-/-) mice.

4 | 33545931 | Renal tissue elasticity by acoustic radiation Medicine. 100(3):e23561,
force impulse: A prospective study of healthy 2021 Jan 22.
kidney donors.

5 | 634413230 | Effects of living kidney donation on arterial BMJ Open. 11 (3) (no
stiffness: A systematic review protocol. pagination), 2021. Article

Number: e045518. Date of
Publication: 08 Mar 2021.
6 | 200788431 | Concomitant Aorto-Caval Reconstruction for Annals of Vascular Surgery.
3 | Inferior Vena Cava Leiomyosarcoma. 70 (pp 567.e13-567.e17),
2021. Date of Publication:
January 2021.

7 Pulse pressure variation guided fluid therapy Brazilian journal of
during kidney transplantation: a randomized anesthesiology. 2020.
controlled trial

8 33367746 | The receptor activator of nuclear factor Nephrology Dialysis
kappaBeta ligand receptor leucine-rich repeat- | Transplantation. 2020 Dec
containing G-protein-coupled receptor 4 26
contributes to parathyroid hormone-induced
vascular calcification.

9 32398767 | The protective effects of renin-angiotensin Journal of Human
system componts on vascular calcification. Hypertension. 2020 May 12

10 33377886 | Kidney Hyperfiltration After Nephrectomy: A Acta Medica Indonesiana.
Mechanism to Restore Kidney Function in 52(4):413-419, 2020 Oct.
Living Donors.

11 33293769 | Effects of dietary fiber on vascular calcification | Journal of Clinical
by repetitive diet-induced fluctuations in Biochemistry & Nutrition.
plasma phosphorus in early-stage chronic 67(3):283-289, 2020 Nov.
kidney disease rats.
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12 33192538 | OGT-Mediated KEAP1 Glycosylation Frontiers in Physiology.
Accelerates NRF2 Degradation Leading to 11:1092, 2020.

High Phosphate-Induced Vascular Calcification
in Chronic Kidney Disease.

13 | 33139598 | Hyperphosphatemia Drives Procoagulant Journal of Clinical Medicine.
Microvesicle Generation in the Rat Partial 9(11), 2020 Nov 01.
Nephrectomy Model of CKD.

14 32231410 | Effects of repetitive diet-induced fluctuations in | Journal of Clinical
plasma phosphorus on vascular calcification Biochemistry & Nutrition.
and inflammation in rats with early-stage 66(2):139-145, 2020 Mar.
chronic kidney disease.

15 32004823 | Reversal of endothelial dysfunction post- Atherosclerosis. 295:38-44,
immunosuppressive therapy in adult-onset 2020 02.
podocytopathy and primary membranous
nephropathy.

16 31943334 | Melatonin alleviates vascular calcification and Journal of Pineal Research.
ageing through exosomal miR-204/miR-211 68(3):e12631, 2020 Apr.
cluster in a paracrine manner.

17 32143646 | Clinicopathologic analysis of renal cell Diagnostic Pathology.
carcinoma containing Intratumoral fat with and | 15(1):21, 2020 Mar 06.
without osseous metaplasia.

18 | 33020337 | The Effect of Hyperfiltration on Kidney Acta Medica Indonesiana.
Function in Living Donor Kidney 52(3):264-273, 2020 Jul.
Transplantation: A Prospective Cohort Study.

19 32739208 | Podocyte stress and detachment measured in | Kidney International.
urine are related to mean arterial pressure in 98(3):699-707, 2020 09.
healthy humans.

20 32173683 | Myostatin in the Arterial Wall of Patients with Journal of Atherosclerosis &
End-Stage Renal Disease. Thrombosis. 27(10):1039-

1052, 2020 Oct 01.

21 32033584 | Copeptin is independently associated with BMC Nephrology. 21(1):43,
vascular calcification in chronic kidney disease | 2020 02 07.
stage 5.

22 | 201003925 | Fatal disseminated Mycobacterium Journal of Clinical

3 | haemophilum infection involving the central Tuberculosis and Other
nervous system in a renal transplant recipient. | Mycobacterial Diseases. 21
(no pagination), 2020. Article
Number: 100197. Date of
Publication: December
2020.
23 | 201044489 | Transcatheter aortic valve replacement in a OnCOReview. 10 (1) (pp 5-
5 | patient with renal cell carcinoma. A case 7), 2020. Date of
report. Publication: 23 Jan 2020.
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24

633699243

Vascular calcification and progression of CKD.

Journal of the American
Society of Nephrology.
Conference: Kidney Week
2020. United States. 31 (pp
168), 2020. Date of
Publication: 2020.

25

200837423
1

Fatal Brain Injury Following Carbon Dioxide
Angiography.

Journal of Stroke and
Cerebrovascular Diseases.
29 (12) (no pagination),
2020. Article Number:
105350. Date of Publication:
December 2020.

26

633539523

Influence of oxidative stress on vascular
calcification in the setting of coexisting chronic
kidney disease and diabetes mellitus.

Scientific reports. 10 (1) (pp
20708), 2020. Date of
Publication: 26 Nov 2020.

27

200521327
1

Hba1c and aortic calcification index as
noninvasive predictors of pre-existing
histopathological damages in living donor
kidney transplantation.

Journal of Clinical Medicine.
9 (10) (pp 1-12), 2020.
Article Number: 3266. Date
of Publication: October
2020.

28

633422894

Modification of p16, p21 and NRF2 expression
in a model of uremic vascular calcification.

Nephrology Dialysis
Transplantation.
Conference: 57th Annual
Congress of the European
Renal Association-European
Dialysis and Transplant
Association, ERA-EDTA
2020. Italy. 35 (SUPPL 3)
(pp iii157), 2020. Date of
Publication: June 2020.

29

633422827

Vascular calcification impairs bone
mineralization.

Nephrology Dialysis
Transplantation.
Conference: 57th Annual
Congress of the European
Renal Association-European
Dialysis and Transplant
Association, ERA-EDTA
2020. Italy. 35 (SUPPL 3)
(pp iii155), 2020. Date of
Publication: June 2020.

30

633422449

Vascular stiffness estimated non-invasively
using pulse wave propagation corresponds to
vascular biopsy findings.

Nephrology Dialysis
Transplantation.
Conference: 57th Annual
Congress of the European
Renal Association-European
Dialysis and Transplant
Association, ERA-EDTA
2020. Italy. 35 (SUPPL 3)
(pp iii89), 2020. Date of
Publication: June 2020.
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31 | 633421509 | Cardiovascular effects of unilateral Nephrology Dialysis
nephrectomy in living kidney donors at five Transplantation.
years. Conference: 57th Annual
Congress of the European
Renal Association-European
Dialysis and Transplant
Association, ERA-EDTA
2020. Italy. 35 (SUPPL 3)
(pp iii117), 2020. Date of
Publication: June 2020.
32 | 200502296 | Arterial mechanics following living kidney Clinical Journal of the
7 | donation. American Society of
Nephrology. 15 (9) (pp
1237-1239), 2020. Date of
Publication: 07 Sep 2020.
33 | 200836703 | Melatonin alleviates vascular calcification and Bone Reports. Conference:
7 | ageing through exosomal miR-204/miR-211 ECTS Congress 2020. 13
cluster in a paracrine manner. (Supplement) (no
pagination), 2020. Article
Number: 100343. Date of
Publication: October 2020.
34 | 632059146 | Significance of renal artery calcification in the Journal of Urology.
unaffected kidney for functional outcomes after | Conference: 2020 Annual
radical nephrectomy. Meeting of the American
Urological Association.
United States. 203
(Supplement 4) (pp e1001-
€1002), 2020. Date of
Publication: April 2020.
35 | 200461717 | X-ray micro-computed tomography: An International Journal of
8 | emerging technology to analyze vascular Molecular Sciences. 21 (12)
calcification in animal models. (pp 1-27), 2020. Article
Number: 4538. Date of
Publication: June 2020.
36 | 200748309 | A Novel Approach for Repairing Superior Urology. 144 (pp 241-244),
2 | Mesenteric Artery Injury During Left 2020. Date of Publication:
Nephrectomy-6-year Follow-up. October 2020.
37 | 632942128 | Cardiovascular effects of living kidney Heart. Conference: 2020
donation: A five year longitudinal study. Annual Conference of the
British Cardiovascular
Society, BCS 2020. United
Kingdom. 106 (SUPPL 2)
(pp A94-A95), 2020. Date of
Publication: July 2020.
38 | 200584439 | 2019 Novel coronavirus disease (COVID-19) in | Clinical Biochemistry. 81 (pp
2 | hemodialysis patients: A report of two cases. 9-12), 2020. Date of
Publication: July 2020.
39 | 200473755 | Metabolic syndrome detection with biomarkers | Endocrine Connections. 9
7 | in childhood cancer survivors. (7) (pp 676-686), 2020. Date
of Publication: 2020.
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40 | 200448298 | Arterial stiffness predicts rapid decline in Journal of Atherosclerosis
7 | glomerular filtration rate among patients with and Thrombosis. 27 (6) (pp
high cardiovascular risks. 611-619), 2020. Date of
Publication: 2020.
41 | 200363380 | Cardiovascular rEmodelling in living kidNey Blood Pressure. 29 (2) (pp
2 | donorS with reduced glomerular filtration rate: 123-134), 2020. Date of
rationale and design of the CENS study. Publication: 03 Mar 2020.
42 | 631652962 | Magnesium but not nicotinamide prevents Nephrology Dialysis
vascular calcification in experimental uraemia. | Transplantation. 35 (1) (pp
65-73), 2020. Date of
Publication: 01 Jan 2020.
43 | 200383070 | Phenotypic features of vascular calcification in | Journal of Internal Medicine.
4 | chronic kidney disease. 287 (4) (pp 422-434), 2020.
Date of Publication: 01 Apr
2020.
44 | 631276433 | The Salutary Blood Pressure of a Solitary American Journal of
Kidney. Hypertension. 33 (3) (pp
218-219), 2020. Date of
Publication: 13 Mar 2020.
45 | 200525927 | Cardiovascular calcification in chronic kidney Toxins. 12 (3) (no
8 | disease-therapeutic opportunities. pagination), 2020. Article
Number: 181. Date of
Publication: 2020.

46 | 633768068 | Impact of oxidative stress on vascular Journal of the American
calcification in the setting of coexisting CKD Society of Nephrology.
and diabetes mellitus. Conference: Kidney Week

2019. United States. 30 (pp
849), 2019. Date of
Publication: 2019.

47 | 628769779 | Arterial tissue transcriptional profiles associate | Scientific reports. 9 (1) (pp
with tissue remodeling and cardiovascular 10316), 2019. Date of
phenotype in children with end-stage kidney Publication: 16 Jul 2019.
disease.

48 | 200708862 | Brief reports. American Surgeon. 85 (9)

4 (pp E446-E448), 2019. Date
of Publication: September
2019.

49 | 632062867 | Renal artery anastomosis to a remnant renal Transplant International.
graft artery for retransplantation with life donor | Conference: 28th Annual
kidney in a patient with severe calcification of Meeting of the German
the aorto-iliac axis. Transplantation Society.

Germany. 32 (Supplement
3) (pp 52), 2019. Date of
Publication: October 2019.

50 | 632062812 | Pericardectomy after pericarditis constrictiva Transplant International.
led to onset of transplant kidney function after | Conference: 28th Annual
13 weeks of anuric kidney graft - A case Meeting of the German
report. Transplantation Society.

Germany. 32 (Supplement
3) (pp 49-50), 2019. Date of
Publication: October 2019.
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51

628035625

Aberration methylation of miR-34b was
involved in regulating vascular calcification by
targeting Notch1.

Aging. 11 (10) (pp 3182-
3197), 2019. Date of
Publication: 25 May 2019.

52

631808227

Intraoperative fluid management in patients
undergoing renal transplant
surgery.Comparison of pulse pressure
variation with central venous pressure.

Intensive Care Medicine
Experimental. Conference:
32nd European Society of
Intensive Care Medicine
Annual Congress, ESICM
2019. Germany. 7
(Supplement 3) (no
pagination), 2019. Date of
Publication: September
2019.

53

631723694

Medium term haemodynamic and blood
pressure effects of living kidney donation.

Journal of Human
Hypertension. Conference:
2019 Annual Scientific
Meeting of the British and
Irish Hypertension Society,
BIHS. United Kingdom. 33
(Supplement 1) (pp 12),
2019. Date of Publication:
2019.

54

631723558

Effect of a Reduction in glomerular filtration
rate after NEphrectomy on arterial STiffness
and central haemodynamics: The EARNEST
study.

Journal of Human
Hypertension. Conference:
2019 Annual Scientific
Meeting of the British and
Irish Hypertension Society,
BIHS. United Kingdom. 33
(Supplement 1) (pp 4-5),
2019. Date of Publication:
2019.

55

631723520

Abstracts from the 2019 Annual Scientific
Meeting of the British and Irish Hypertension
Society.

Journal of Human
Hypertension. Conference:
2019 Annual Scientific
Meeting of the British and
Irish Hypertension Society,
BIHS. United Kingdom. 33
(Supplement 1) (no
pagination), 2019. Date of
Publication: 2019.

56

631306496

Predictors of vascular calcification in end-stage
renal disease patients.

Nephrology Dialysis
Transplantation.
Conference: 56th Annual
Congress of the European
Renal Association-European
Dialysis and Transplant
Association, ERA-EDTA
2019. Hungary. 34
(Supplement 1) (pp a165),
2019. Date of Publication:
June 2019.
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57 | 631305243 | Endothelial dysfunction, arterial stiffness and Nephrology Dialysis
cardiovascular risk in normotensive salt Transplantation.
sensitive subjects. Conference: 56th Annual

Congress of the European
Renal Association-European
Dialysis and Transplant
Association, ERA-EDTA
2019. Hungary. 34
(Supplement 1) (pp a379),
2019. Date of Publication:
June 2019.

58 | 630412772 | Editorial comment on: Nonrenal systemic Journal of Endourology. 33
arterial calcifications predicts the formation of (12) (pp 1035), 2019. Date
kidney stones by stern et al. (from: Stern kl, of Publication: December
ward rd, li j, et al. j endourol 2019;33:1032- 2019.

1034; Doi: 10.1089/end.2019.0243).

59 | 630412756 | Nonrenal systemic arterial calcification predicts | Journal of Endourology. 33
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(MRCC) may improve progression free survival | Conference: CIHR
(PFS): Correlation with dynamic microbubble Symposium on Novel
ultrasound (DCE-US) data. Cancer Therapies and

Innovations in Treatment
Monitoring 2011. Toronto,
ON Canada. Conference
Publication: (var.pagings).
11 (5) (pp 493-494), 2012.
Date of Publication: October
2012.

333 70958933 | Sortilin 1 is a novel inducer of vascular Circulation. Conference:
calcification via a phosphate-dependent American Heart Association
mechanism. 2012 Scientific Sessions and

Resuscitation Science
Symposium. Los Angeles,
CA United States.
Conference Publication:
(var.pagings). 126 (21
SUPPL. 1) (no pagination),
2012. Date of Publication:
20 Nov 2012.
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Pitavastatin reduces inflammation in
atherosclerotic plaques in hyperlipidemic mice
with chronic renal disease.

Circulation. Conference:
American Heart Association
2012 Scientific Sessions and
Resuscitation Science
Symposium. Los Angeles,
CA United States.
Conference Publication:
(var.pagings). 126 (21
SUPPL. 1) (no pagination),
2012. Date of Publication:
20 Nov 2012.

335

71251580

Effect of reduced sympathetic hyperactivity on
cardiovascular risk factors in kidney transplant
patients.

Transplantation.
Conference: 24th
International Congress of
the Transplantation Society.
Berlin Germany. Conference
Publication: (var.pagings).
94 (SUPPL. 10S) (pp 902),
2012. Date of Publication:
27 Sep 2012.

336

70882864

Vitamin K supplementation rescues procalcific
vascular mRNA alterations in a rat model of
chronic kidney disease.

European Heart Journal.
Conference: ESC Congress
2012. Munchen Germany.
Conference Publication:
(var.pagings). 33 (SUPPL.
1) (pp 120), 2012. Date of
Publication: August 2012.

337

70861722

Anti-hypertensive effects of shichimotsukokato
in 5/6 nephrectomized Wistar rats mediated by
DDAH-ADMA-NO pathway.

Japanese Journal of
Nephrology. Conference:
55th Annual Meeting of the
Japanese Society of
Nephrology. Yokohama
Japan. Conference
Publication: (var.pagings).
54 (3) (pp 287), 2012. Date
of Publication: 2012.

338

70766638

Endothelial glycocalyx damage in chronic
kidney disease coincidences with endothelial
dysfunction.

Nephrology Dialysis
Transplantation.
Conference: 49th ERA-
EDTA Congress. Paris
France. Conference
Publication: (var.pagings).
27 (SUPPL. 2) (pp ii448),
2012. Date of Publication:
May 2012.

339

70766217

Structural and mechanical properties of large
arteries after kidney transplantation: Major
impact of donor source.

Nephrology Dialysis
Transplantation.
Conference: 49th ERA-
EDTA Congress. Paris
France. Conference
Publication: (var.pagings).
27 (SUPPL. 2) (pp ii312-
ii313), 2012. Date of
Publication: May 2012.

340

70765382

Endothelial dysfunction in salt sensitive
people.

Nephrology Dialysis
Transplantation.
Conference: 49th ERA-
EDTA Congress. Paris
France. Conference
Publication: (var.pagings).
27 (SUPPL. 2) (pp ii27),
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341 70720872 | Surgeon morbidity: Does robot-assisted really | Journal of Urology.
cause less trauma to the operator? an Conference: 2012 Annual
international multiple surgeons' opinion from Meeting of the American
experience of over 3,000 cases. Urological Association, AUA.

Atlanta, GA United States.
Conference Publication:
(var.pagings). 187 (4
SUPPL. 1) (pp e614-e615),
2012. Date of Publication:
April 2012.

342 21063202 | 1,25-Dihydroxyvitamin D3-induced aortic Journal of Hypertension.
calcifications in experimental uremia: up- 29(2):339-48, 2011 Feb.
regulation of osteoblast markers, calcium-
transporting proteins and osterix.

343 22172835 | Impact of vitamin D on proteinuria, insulin Transplantation
resistance, and cardiovascular parameters in Proceedings. 43(10):3723-9,
kidney transplant recipients. 2011 Dec.

344 22142052 | Transitory peaked waveforms with elevated Experimental & Clinical
velocities in Doppler sonography after renal Transplantation: Official
transplant. Journal of the Middle East

Society for Organ
Transplantation. 9(6):421-4,
2011 Dec.

345 21965261 | Calcified renal artery aneurism embolization in | Archivos Espanoles de

a solitary kidney. Urologia. 64(7):629-31, 2011
Sep.

346 21777346 | Nephrosclerosis and carotid atherosclerosis: Nephrology. 16(8):720-4,
lessons from kidney donor histology. 2011 Nowv.

347 21620103 | Prospective study of changes in arterial Transplantation
stiffness among kidney-transplanted patients. Proceedings. 43(4):1252-3,

2011 May.

348 21549891 | [Pre-kidney-transplant evaluation of donors Journal de Radiologie.
and recipients]. [Review] [French] 92(4):358-66, 2011 Apr.

349 21403656 | Ring-like calcifications of the kidney. Kidney International.

79(7):792, 2011 Apr.

350 | 360131654 | Ventricular arrhythmia in incident kidney Transplant International. 24
transplant recipients: Prevalence and (1) (pp 67-72), 2011. Date of
associated factors. Publication: January 2011.

351 | 362064237 | Increased lipogenesis and stearate accelerate | Journal of Biological
vascular calcification in calcifying vascular Chemistry. 286 (27) (pp
cells. 23938-23949), 2011. Date of

Publication: 08 Jul 2011.

352 | 362636138 | Comparison of spermatic vein histology in Andrologia. 43 (5) (pp 341-

patients with and without varicocele. 345), 2011. Date of
Publication: October 2011.

353 51289578 | Development and evaluation of a composite American Journal of Kidney

risk score to predict kidney transplant failure. Diseases. 57 (5) (pp 744-
751), 2011. Date of
Publication: May 2011.
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70675567

KAI-4169, a novel calcimimetic for the
treatment of secondary hyperparathyroidism.

Endocrine Reviews.
Conference: 93rd Annual
Meeting and Expo of the
Endocrine Society, ENDO
2011. Boston, MA United
States. Conference
Publication: (var.pagings).
32 (3 Meeting Abstracts) (no
pagination), 2011. Date of
Publication: June 2011.

355

70647847

Arterial stiffness is an independent determinant
of compensatory hyperfiltration after kidney
donation.

Artery Research.
Conference: Artery 11. Paris
France. Conference
Publication: (var.pagings). 5
(4) (pp 140), 2011. Date of
Publication: December
2011.

356

70593628

Gender effect on liver stiffness measurement
using transient elastography (FIBROSCAN): A
prospective study in healthy living liver and
kidney donors.

Hepatology. Conference:
62nd Annual Meeting of the
American Association for the
Study of Liver Diseases: The
Liver Meeting 2011. San
Francisco, CA United
States. Conference
Publication: (var.pagings).
54 (SUPPL. 1) (pp 1218A),
2011. Date of Publication:
October 2011.

357

70584851

A 3D elastrography-guided systemfor
laparoscopic partial nephrectomy.

Journal of Endourology.
Conference: 29th World
Congress of Endourology
and SWL WCE 2011. Kyoto
Japan. Conference
Publication: (var.pagings).
25 (SUPPL. 1) (pp A67),
2011. Date of Publication:
November 2011.

358

70533025

A 3D elastrography-guided system for
laparoscopic partial nephrectomy.

Journal of Endourology.
Conference: 26th Annual
Meeting of the Engineering
and Urology Society.
Washington, DC United
States. Conference
Publication: (var.pagings).
25 (9) (pp A36-A37), 2011.
Date of Publication:
September 2011.

359

70530914

Ultrasound imaging in long-term follow-up after
nephrectomy in children treated for kidney
tumor-preliminary study.

Pediatric Nephrology.
Conference: 44th Annual
Scientific Meeting of the
European Society for
Paediatric Nephrology.
Cavtat, Dubrovnik Croatia.
Conference Publication:
(var.pagings). 26 (9) (pp
1717), 2011. Date of
Publication: September
2011.
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360 70470833 | Laparoscopic laser partial nephrectomy - Surgical Endoscopy and
Shortening of the ischemia time. An animal Other Interventional
model study. Techniques. Conference:
18th International Congress
of the European Association
for Endoscopic Surgery,
EAES 2010. Geneva
Switzerland. Conference
Publication: (var.pagings).
25 (SUPPL. 1) (pp S48),
2011. Date of Publication:
March 2011.
361 70428453 | Assessing role of therapeutic plasma Vox Sanguinis. Conference:
exchange in varied clinical conditions. 21st Regional Congress of
the ISBT, Europe. Lisbon
Portugal. Conference
Publication: (var.pagings).
101 (SUPPL. 1) (pp 295),
2011. Date of Publication:
July 2011.
362 20630507 | Acute pancreatitis associated with a pancreatic | Gastrointestinal Endoscopy.
hydatid cyst: understanding the mechanism by | 72(6):1312-4, 2010 Dec.
EUS.
363 | 20413965 | Vascular calcification in animal models of American Journal of
CKD: A review. [Review] [58 refs] Nephrology. 31(6):471-81,
2010.
364 | 20405472 | Comparative proteomic analysis of rat aorta in | Proteomics. 10(13):2429-43,
a subtotal nephrectomy model. 2010 Jul.
365 19955823 | Determinants of resistive index shortly after Nephron. 114(3):c178-86,
transplantation: independent relationship with 2010.
delayed graft function.
366 19929903 | What are 'true normal’ liver stiffness values Liver International.
using FibroScan?: a prospective study in 30(2):268-74, 2010 Feb.
healthy living liver and kidney donors in South
Korea.
367 19729959 | Differential microvasculature dysfunction in Journal of Vascular
living kidney donor transplant recipients: Research. 47(2):128-38,
nondialyzed versus dialyzed chronic kidney 2010.
disease patients.
368 | 360174798 | Association of vascular risk factors with carotid | Transplantation. 90 (9) (pp
intima media thickness after kidney transplant. | 980-985), 2010. Date of
Publication: 15 Nov 2010.
369 | 358143726 | Early Postoperative Renal Vein Stenosis after | Journal of Vascular and
Renal Transplantation: A Report of Two Interventional Radiology. 21
Cases. (2) (pp 303-304), 2010. Date
of Publication: February
2010.
370 71483623 | Atherosclerotic disease in high risk donors Journal of Surgical
after donor nephrectomy. Research. Conference: 5th
Annual Academic Surgical
Congress of the Association
for Academic Surgery, AAS
and the Society of University
Surgeons, SUS. San
Antonio, TX United States.
Conference Publication:
(var.pagings). 158 (2) (pp
205), 2010. Date of
Publication: February 2010.
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70137047

What are "true normal" liver stiffness values
using fibroscan?: A prospective study in
healthy living liver and kidney donors in South
Korea.

Hepatology International.
Conference: 20th
Conference of the Asian
Pacific Association for the
Study of the Liver, APASL.
Beijing China. Conference
Publication: (var.pagings). 4
(1) (pp 24), 2010. Date of
Publication: March 2010.

372

70165280

Metastasis to the thyroid gland with thrombo
embolic jugular involvement as initial
presentation of renal carcinoma: A Case
Report.

Endocrine Abstracts.
Conference: 12th European
Congress of Endocrinology
2010, ECE 2010. Prague
Czechia. Conference
Publication: (var.pagings).
22 (pp P183), 2010. Date of
Publication: 2010.

373

70483925

Calcification and intimal hyperplasia in
muscular arteries of adult patients with chronic
kidney disease.

NDT Plus. Conference: 17th
ERA-EDTA Congress - |l
DGfN Congress. Munich
Germany. Conference
Publication: (var.pagings). 3
(SUPPL. 3) (pp iii190), 2010.
Date of Publication: June
2010.

374

70483921

Vitamin-D-induced calcification in uremic rats:
Effect of cinacalcet (CINA) and
parathyroidectomy (PTX).

NDT Plus. Conference: 17th
ERA-EDTA Congress - Il
DGfN Congress. Munich
Germany. Conference
Publication: (var.pagings). 3
(SUPPL. 3) (pp iii189), 2010.
Date of Publication: June
2010.

375

70227967

Effect of reduced renal function after voluntary
kidney donation on cardiac structure and
function and arterial stiffness.

Heart Lung and Circulation.
Conference: New Zealand
Annual Scientific Meeting of
the Cardiac Society of
Australia and New Zealand.
Adelaide, SA Australia.
Conference Publication:
(var.pagings). 19 (SUPPL.
2) (pp S12), 2010. Date of
Publication: 2010.

376

70213973

Acute changes of arterial stiffness indexes with
salt overload.

Journal of Hypertension.
Conference: 20th European
Meeting on Hypertension of
the European Society of
Hypertension, ESH. Oslo
Norway. Sponsor:
Boehringer Ingelheim,
Daiichi-Sankyo, NOVARTIS,
SERVIER, RECORDATI .
Conference Publication:
(var.pagings). 28 (SUPPL.
A) (pp €517), 2010. Date of
Publication: June 2010.

377

Effects of a Reduction in Kidney Function on
Cardiovascular Structure and Function: a
Prospective Study of Kidney Donors

https://clinicaltrials.gov/show
/NCT01028703. 2009.

378

19809998

Alkalinization potentiates vascular calcium
deposition in an uremic milieu.

Journal of Nephrology.
22(5):647-53, 2009 Sep-Oct.
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379 19765447 | Relationship between serum homocysteine Transplantation
and other parameters in renal transplant Proceedings. 41(7):2826-8,
patients. 2009 Sep.

380 19765420 | Can Doppler ultrasonographic indices of the Transplantation
renal artery predict the presence of Proceedings. 41(7):2731-3,
supernumerary renal arteries?. 2009 Sep.

381 19687355 | Upregulation of matrix metalloproteinase-2 in Circulation. 120(9):792-801,
the arterial vasculature contributes to stiffening | 2009 Sep 01.
and vasomotor dysfunction in patients with
chronic kidney disease.

382 19615718 | Complete renal allograft calcification. Urology. 74(5):1019, 2009

Nov.

383 19411743 | Serum asymmetric dimethylarginine and Zhong Nan da Xue Xue Bao.

endothelial function after renal transplantation. | Yi Xue Ban = Journal of
Central South University.
Medical Sciences.
34(4):289-94, 2009 Apr.

384 19402217 | Normalization of endothelial dysfunction Clinical Transplantation.
following renal transplantation is accompanied | 23(2):241-8, 2009 Mar-Apr.
by a reduction of circulating visfatin/NAMPT. A
novel marker of endothelial damage?.

385 19329835 | [Chronic kidney disease (CKD) and bone. Clinical Calcium. 19(4):552-
Vascular calcification in CKD]. [Review] [12 8, 2009 Apr.
refs] [Japanese]

386 19307473 | Arterial and aortic valve calcification abolished | Circulation. 119(13):1785-
by elastolytic cathepsin S deficiency in chronic | 94, 2009 Apr 07.
renal disease.

387 19142805 | Early assessment of renal resistance index Renal Failure. 31(1):18-24,
and long-term renal function in renal transplant | 2009.
recipients.

388 | 354535731 | Expression of gremlin, a bone morphogenetic Nephrology Dialysis
protein antagonist,is associated with vascular Transplantation. 24 (4) (pp
calcification in uraemia. 1121-1129), 2009. Date of

Publication: April 2009.

389 | 355787528 | Long Graft Cold Ischemia Time Is Associated Transplantation
With Increased Arterial Stiffness in Renal Proceedings. 41 (9) (pp
Transplant Recipients. 3580-3584), 2009. Date of

Publication: November
20009.

390 | 354327770 | Aortic stiffness, kidney disease, and renal Current Hypertension

transplantation. Reports. 11 (2) (pp 98-103),
2009. Date of Publication:
20009.

391 | 355754143 | Polyglactin Tie Added to Nonabsorbable Transplantation
Polymer Locking Clips to Control Artery in Proceedings. 41 (10) (pp
Laparoscopic Living Donor Nephrectomy: 4044-4046), 2009. Date of
Better Safe Than Sorry. Publication: December

2009.

392 | 355726991 | Matrix metalloproteinase-2 and-9 exacerbate Cardiovascular Research.
arterial stiffening and angiogenesis in diabetes | 84 (3) (pp 494-504), 2009.
and chronic kidney disease. Date of Publication: 2009.

393 | 50432053 | Vitamin D and vascular calcification in chronic | Bone. 45 (SUPPL. 1) (pp
kidney disease. S26-S29), 2009. Date of

Publication: July 2009.

394 | 358041361 | Cardiovascular effects of uremia in Danish Medical Bulletin. 56

apolipoprotein E-deficient mice. (4) (pp 177-192), 2009. Date
of Publication: November
20009.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

66

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublosug
| @p anbiydeibollqig soushy re Gzoz ‘ZT aunr uo /wod fwg uadolway/:dny wolj psapeojumod 20z 18quwadaq § Uo GZ/Z80-£20z-uadolwag/9eTT 0T Se paysiignd 1siiy :uado (NG


http://bmjopen.bmj.com/

oNOYTULT D WN =

Rodriguez et al.

BMJ Open

395 50343218 | Direct Visualization of Renal Hemodynamics Urology. 73 (2) (pp 311-
Affected by Carbon Dioxide-induced 315), 2009. Date of
Pneumoperitoneum. Publication: February 2009.

396 | 355142299 | Giant cell arteritis on 18F-FDG PET/CT. Clinical Physiology and

Functional Imaging. 29 (5)
(pp 382-384), 2009. Date of
Publication: 2009.

397 | 352884883 | Vitamin D Therapy for Chronic Kidney Seminars in Nephrology. 29

Disease. (1) (pp 85-93), 2009. Date of
Publication: January 2009.

398 | 358012257 | Early high pulse pressure is associated with Transplantation. 88 (9) (pp
graft dysfunction and predicts poor kidney 1088-1094), 2009. Date of
allograft survival. Publication: November

20009.

399 70082522 | Impact of renal transplantation on arterial Artery Research.

stiffness. Conference: Artery 9.
Cambridge United Kingdom.
Conference Publication:
(var.pagings). 3 (4) (pp 151),
2009. Date of Publication:
December 2009.

400 | 70076388 | A novel unified spatial formulation method for Journal of Endourology.
modeling 1/2/3-dimensional objects in real time | Conference: 24th Annual
for surgical simulation. Meeting of the Engineering

and Urology Society.
Chicago, IL United States.
Conference Publication:
(var.pagings). 23 (6) (pp
1077-1078), 2009. Date of
Publication: 01 Jun 2009.

401 70000218 | The value of gamma-glutamyltransferase in Pediatric Transplantation.
cardiovascular risk prediction in pediatric renal | Conference: 5th Congress of
transplant recipients. the International Pediatric

Transplant Association.
Istanbul Turkey. Conference
Publication: (var.pagings).
13 (SUPPL. 1) (pp 96),
2009. Date of Publication:
April 2009.

402 19010144 | Treatment of renal transplant failure. Transplantation
Proceedings. 40(9):2909-11,
2008 Nov.

403 18974757 | Calcimimetics, parathyroid hormone, and Kidney International.
vascular calcification in chronic kidney 74(10):1229-31, 2008 Nov.
disease. [Review] [9 refs]

404 18794014 | Nitric oxide and cardiovascular and renal Osteoarthritis & Cartilage.
effects. [Review] [51 refs] 16 Suppl 2:S21-6, 2008.

405 18790249 | Arterial stiffness after successful renal Transplantation
transplantation. Proceedings. 40(7):2405-8,

2008 Sep.

406 18488421 | Association between Randall's plaque and International Journal of

calcifying nanoparticles. Nanomedicine. 3(1):105-15,
2008.

407 18307673 | Reversible chronic pulmonary fibrosis Pediatric Transplantation.
associated with MMF in a pediatric patient: a 12(2):228-31, 2008 Mar.
case report.

408 18271835 | Poor correlation between coronary artery Hemodialysis International.
calcification and obstructive coronary artery 12(1):16-22, 2008 Jan.
disease in an end-stage renal disease patient.
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409 18235095 | Aortic stiffness of kidney transplant recipients Journal of the American
correlates with donor age. Society of Nephrology.

19(4):798-805, 2008 Apr.

410 18192833 | Association of ambulatory arterial stiffness Journal of Hypertension.
index and brachial pulse pressure is restricted | 26(2):210-4, 2008 Feb.
to dippers.

411 18087128 | Radiological findings in renal tuberculosis: a Saudi Journal of Kidney
report from northwest of Iran. Diseases & Transplantation.

19(1):76-9, 2008 Jan.

412 18084265 | The case | Sterile pyuria and an abnormal Kidney International.
abdominal film. "Autonephrectomy"” of right 73(1):131-3, 2008 Jan.
kidney.

413 | 351767367 | Cardiovascular remodelling and extracellular Nephrology Dialysis
fluid excess in early stages of chronic kidney Transplantation. 23 (1) (pp
disease. 239-248), 2008. Date of

Publication: January 2008.

414 | 354648914 | Arterial stiffness and renal transplantation. Journal of Hypertension. 26

(11) (pp 2101-2102), 2008.
Date of Publication:
November 2008.

415 | 352758484 | Effects of calcimimetics on extraskeletal Kidney International. 74

calcifications in chronic kidney disease. (SUPPL. 111) (pp S50-S54),
2008. Date of Publication:
December 2008.

416 | 352645157 | Preoperative Evaluation of Living Kidney Transplantation
Donors With Multidetector Computed Proceedings. 40 (9) (pp
Tomography Angiography. 3137-3141), 2008. Date of

Publication: November
2008.

417 | 352298996 | Kidney Transplantation for Patients on Long- Transplantation

Term Hemodialysis. Proceedings. 40 (7) (pp
2297-2298), 2008. Date of
Publication: September
2008.

418 | 351186304 | Response to 'Chronically decreased GFR and | Kidney International. 73 (4)
cardiovascular risk in living kidney donors' [3]. (pp 509-510), 2008. Date of

Publication: February 2008.

419 | 351186285 | Response to 'Chronically decreased GFR and | Kidney International. 73 (4)

cardiovascular risk in living kidney donors' [2]. (pp 509), 2008. Date of
Publication: February 2008.
420 | 351918724 | Pre-emptive renal transplantation: Optimum Journal of the Nepal Medical
treatment for end-stage renal disease?. Association. 47 (169) (pp

44-46), 2008. Date of
Publication: January/March
2008.

421 | 352803761 | Chronic kidney disease in pediatrics. International Journal on
Disability and Human
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