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SUMMARY

Transplant center organization, that is a modifiable factor, may affect the
access to living-donor kidney transplantation (LDKT). The objective of this
study was to identify the center characteristics associated with LDKT using
a hierarchical analysis. This was a retrospective multicenter observational
study of 8701 patients who received a first renal graft between 2010 and
2014 in 32 transplantation centers of France. Hierarchical modeling was
used to estimate the center effect and organization associated with LDKT.
Among 8507 patients, 1225 (12%) were transplanted with a LD kidney.
There was a transplant center effect on the proportion of LDKT. After
adjustment for patient and center characteristics, the random effect vari-
ance decreased by 47%. Patients transplanted at a center with more than
four nephrologists [1.81 (95% CI: 1.10–2.95)] and more than 1.5 nurse
transplant coordinators [1.98 (95% CI: 1.26–3.13)] were more likely to be
transplanted with a LD kidney. ABO-incompatible program was associated
with LDKT [2.23 (95% CI: 1.22–4.06)]. There was a transplant center
effect on the proportion of LDKT that could be decreased by modifiable
center characteristics. Our study suggests the importance of the transplant
team organization on the LDKT utilization.
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Introduction

Living-donor kidney transplantation (LDKT) is the opti-

mal treatment for end-stage kidney disease in patients

with no contraindications [1]. LDKT patients have a bet-

ter quality of life than deceased donor transplant

patients. LDKT is also a response to the shortage of

organs from deceased donors [2,3] and it minimizes the

time spent on dialysis [4]. LDKT is associated with

longer dialysis-free survival compared with deceased

donor transplantation [5]. Consequently, access to

living-donor transplantation is a concern for nephrolo-

gists in charge of end-stage renal disease patients and for

the transplant teams. In France, LDKT represents only

16% of the kidney transplants [6] whereas the propor-

tions of LDKT can reach 30–40% in other developed

countries [7–9]. Thus, measures should be implemented

to increase the proportion of LDKT in France. Discrep-

ancies regarding LDKT could be explained by patient

characteristics and by ethnic and socioeconomic dispari-

ties [10]. In the United States, ethnic disparities, which

are often associated with social deprivation, are
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associated with access to LDKT [11,12]. Patients’ referral

to the transplant center by dialysis facilities could affect

the proportion of LKDT. Kidney transplantation strate-

gies, such as ABO-incompatible transplantation, can

increase LDKT. Hall et al. [11] suggested that transplant

centers’ experience is associated with a higher proportion

of LDKT. At the transplant center level, organization

and practice are modifiable factors that may also influ-

ence the proportion of LDKT. To the best of our knowl-

edge, there are no published data available about the

effect of transplant center organization on the propor-

tion of LDKT using a statistical method that allows

assessment of the magnitude of the center effect and the

identification of factors that could decrease the hetero-

geneity between facilities [13]. We hypothesize that cen-

ter organization influences the proportion of LDKT. The

objective of this study was to estimate the center effect

on the proportion of living kidney transplantation and

to identify which center characteristics were associated

with the use of LDKT using a hierarchical analysis.

Materials and methods

Study population

This was a retrospective study using data from the Cris-

tal database of the Agence de la Biom�edecine, where

data from transplanted patients at the 32 French trans-

plantation centers are registered. Patients older than

18 years who underwent their first renal transplant from

either a living or deceased donor in France between Jan-

uary 1, 2010 and December 31, 2014 were included in

the study. We excluded patients who underwent multi-

organ transplantation and those with a liver or cardiac

transplant. The observation period ended on June 1,

2016. There were 9205 transplanted patients in the orig-

inal dataset. Of these 9205 patients, 8701 patients had a

precise home address (required for the European Depri-

vation Index calculation) that had been entered into the

database at the time of registration on the waiting list

who formed the final dataset.

Definition of variables

Event of interest

The event of interest was kidney transplantation with a

living-donor kidney among the population of first renal

transplant recipients in France during the study period.

The comparator was the deceased donor transplanta-

tion. Only patients receiving a first renal transplantation

were included in this study to avoid intra-cluster corre-

lation in the hierarchical analysis.

Individual characteristics (level 1 covariates)

Patient characteristics were extracted from the Cristal

database of the French Agence de la Biom�edecine. In

France, patients are registered on the waiting list even if

a living-donor transplantation is planned. The following

patient characteristics at registration on the waiting list

were noted: age, sex, underlying nephropathy, diabetes

mellitus, cardiovascular disease (coronaropathy, myocar-

dial infarction, chronic heart failure, angiopathy, and

stroke), chronic pulmonary disease, body mass index

(BMI), tobacco use, dialysis modality (peritoneal dialy-

sis or hemodialysis), hepatitis C virus (HCV) infection,

and preemptive registration. We also collected the pre-

emptive transplantation status, pre-transplant dialysis

duration which was divided into tertiles and a category

was added for preemptive transplant patients. The

European Deprivation Index (EDI) was calculated using

the patient’s home address at registration for the wait-

ing list [14]. Subsequently, the EDI was separated in

two categories (quintile 5, which is the most deprived

patients, versus other quintiles), since 32% of the trans-

planted patients were classified in the quintile 5 of the

population in one recent study from our group [15].

The EDI was calculated for each patient then subjects

were separated in five groups based on the EDI quintiles

determined in the French population.

Center characteristics (level 2 covariates)

In France, transplantation is only performed in academic

hospitals. There is one renal transplant center by aca-

demic hospital that performs organ transplantation. A

survey about center organization was conducted by the

transplantation committee of the French Society of

Nephrology Dialysis and Transplantation (SFNDT) in

2017. A questionnaire about the center organization and

the center characteristics during the study period was

completed by the transplant program medical director

for each kidney transplant team in France. The following

data regarding the center were collected: the number of

kidney transplants by center and by year during the

study period, the number of senior nephrologists by cen-

ter (fellow and junior staff were not considered as senior

physician), the number of transplant nurse coordinators

by center; the number of senior surgeons by center, ABO

or HLA-incompatible program in the center; operating

room or an intensive care unit dedicated in the center.
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Statistical analysis

The distribution of categorical covariates was described

by frequencies and percentages, while that of continu-

ous covariates was described by median (first and third

quartile or extreme values). The event of interest was

living donor kidney transplantation. A bivariable analy-

sis was performed to estimate the association between

each covariate and LDKT with a logistic regression

model. The functional form of the quantitative predic-

tor was assessed using regression splines. Continuous

variables were separated into categories when there was

no linear relationship between the predictor and the

logit of event of interest. Cook distance represents

numerically the level of modification of model coeffi-

cients when a given subject is dropped from the data

set. When there was an important modification in the

bivariable analysis the subject was considered “influent”

and it was verified that the observation did not corre-

spond to impossible values or to errors in data capture.

Hierarchical modeling was used to assess which

patient and center characteristics were associated LDKT

[13,16,17]. A multilevel regression logistic model was

used for the analysis. The center effect on the use of

LDKT was estimated by the random effect variance.

Patient and center characteristics were selected for the

multilevel multivariable analysis if the p-value was

<0.20 in the bivariable analysis. An empty model

(model 0), with the center as a random effect, was com-

pared with a logistic empty model to detect the center

effect. Because the center effect was significant, logistic

regression modeling was performed with the center as a

random effect and patient characteristics (level 1), cen-

ter organization, and center characteristics (level 2) as

fixed effects [13]. To quantify the heterogeneity between

centers, we calculated the intraclass correlation coeffi-

cient (ICC) also called variance partition coefficient

(VPC). Intraclass correlation coefficient represents the

proportion of the total variance of the outcome attribu-

ted to the center level. Intraclass correlation coefficient

was estimated with the latent variable method, that is

ICC = VA/(VA + p²/3), where VA is the variance of the

random effect and p²/3 is the variance of the underlying

standard logistic error. To estimate the contribution of

the covariates introduced in each model, proportional

change in variance (PCV) was calculated

[PCV = (VN1 � VN2)/VN1, where VN1 is the variance

of random effect of the empty model and VN2 is the

level-2 variance of the model 1 or of the model 2].

Individual covariates were included in the model to

investigate whether center heterogeneity was explained

by the patient composition of the center. Subsequently,

center covariates were included to investigate if the cen-

ter effect was influenced by center characteristics and

organization.

The Cristal database has the approval of the French

national ethics committee “commission Nationale de

l’Informatique et des Libert�es”. This study was con-

ducted within the framework of this authorization that

includes ethical consideration.

Statistical analyses were performed using R 3.1.2. (R

Foundation for Statistical Computing, Vienna, Austria),

including the lme4, lattice, and nnet packages.

Missing data

The proportion of missing data was 10% for the cardio-

vascular status, 7% for diabetes, and 2% for HCV.

There were no missing data neither for the outcome

nor for the center characteristics (level 2 covariate).

Multiple imputation using the chained equation was

performed with every recipients’ characteristics.

Results

Patient and center characteristics by type of

transplantation

Of the 8507 incident transplant patients, 1225 (12%)

were transplanted using a kidney from a living donor.

There was no statistical difference regarding the

patients’ characteristics between individuals excluded

because of missing address and the other patients (age,

gender, BMI, comorbid condition, nephropathy, HCV

status, dialysis modality). Compared with the patients

transplanted with a deceased donor, patients who

received a kidney from a living donor were younger (46

vs. 57 years), more frequently male (67% vs. 63%), and

had less comorbid conditions (diabetes, 8% vs. 18%;

cardiovascular disease, 13% vs. 25%; HCV, 2% vs. 3%).

There was a difference in the underlying nephropathy

distribution between the two groups. There were more

patients exposed to social deprivation among those

transplanted with a kidney from a deceased donor com-

pared with those who received a kidney from a living

donor (quintile 5 of the EDI: 33% vs. 27%). The pre-

emptive transplantation proportion was higher in the

living-donor group compared with the deceased donor

group (39% vs. 12%). Patient characteristics are pre-

sented in Table 1.

Among the transplant centers, 22 (68.7%) had an

operating room dedicated to transplantation, and seven
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(21.7%) had an intensive care unit for transplanted

patients. There were 27 (84%) centers with an ABO-

incompatible transplant program and 20 (62%) that

had an HLA-incompatible transplant program. The

median number of nephrologists on the transplant team

was two, and the median number of senior surgeons

was three. Center characteristics are displayed in

Table 2.

Bivariable analysis

Living-donor transplantation was associated with recipi-

ent age, male sex, and BMI. Diabetics, patients with a

cardiovascular disease, and those who were seropositive

for HCV were less likely to be transplanted with a kid-

ney from a living donor. There was an association

between the underlying nephropathy and the chance of

being transplanted with a living-donor kidney (P global

<0.05). Social deprivation was associated with a lower

probability of being transplanted with a living-donor

kidney for the quintile 5 of the EDI compared with the

other quintiles as a reference class. There was a greater

proportion of preemptive transplantation in the living

transplantation group. HLA mismatch was associated

with living-donor transplantation.

There was a significant association between the trans-

plant team characteristics and living transplantation.

This is because patients transplanted by a team with

more than four nephrologists, more than five senior

surgeons, and more than 1.5 transplant coordinators

had a greater probability of being transplanted with a

living-donor kidney. The volume of the center activity

Table 1. Patient characteristics by type of donor.

Patient characteristics
Deceased donor Living donor
N = 7476 (88%) N = 1225 (12%)

Median (IQR) Median (IQR)
Age (years) 57 [47–65] 46 [34–56]

N (%) N (%)
Gender (male) 4733 (63) 818 (67)
BMI (kg/m2)
<20 197 (3) 50 (4)
[20–25] 3533 (47) 670 (55)
>25 3746 (50) 505 (41)

Diabetes 1367 (18) 99 (8)
Cardiovascular disease 1876 (25) 165 (13)
Hepatitis C 203 (3) 19 (2)
Nephropathy
Diabetic 831 (11) 64 (5)
Glomerulonephritis 1611 (22) 368 (30)
Interstitial nephritis 690 (9) 99 (8)
PKD 1406 (19) 244 (20)
Systemic disease 257 (3) 45 (4)
Uropathy 148 (2) 56 (5)
Vascular 787 (11) 79 (6)
Miscellaneous 401 (5) 76 (6)
Unknown 1345 (18) 194 (16)

Dialysis modality at registration (PD) 794 (12) 127 (17)
EDI (quintile 5, most deprived) 2492 (33) 326 (27)
Pre-emptive registration 2350 (31) 676 (55)
Pre-emptive transplantation 886 (12) 475 (39)
Duration on dialysis (months)
Preemptive 886 (12) 475 (39)
Tertile 1 ]0.03–18.50] 1980 (26) 445 (36)
Tertile 2 ]18.50–37.40] 2217 (30) 203 (17)
Tertile 3 ]37.40–395.00] 2393 (32) 102 (8)

HLA class I antibody > 0% 1740 (26) 236 (24)
HLA class I antibody > 0% 1090 (17) 155 (17)

BMI, body mass index; EDI, European Deprivation Index; HLA, human leukocyte antigen.
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and an operating room dedicated to transplantation

were also associated with the type of kidney donation

whereas there was no association between the intensive

care unit for transplantation and the type of organ

donation. Patients who underwent kidney transplanta-

tion at centers with either an ABO or HLA-incompati-

ble program were more likely to receive a kidney from

a living donor. The results of the bivariable analysis are

displayed in Table 3.

Multivariable analysis (hierarchical modeling)

Center effect

The random effect variance was 0.32 in model 0, and

the ICC was 0.13. This means that there was a signif-

icant variation across transplant centers regarding the

odds of undergoing a living-donor transplantation.

The random effect variance did not decrease after

adjusting for patient characteristics (0.49) and the

type of transplantation (preemptive or transplantation

on dialysis). However, after adjusting for patient char-

acteristics and center characteristics, the random effect

variance decreased significantly (percentage of variance

change, 47%). The ICC was 0.05%, indicating that

the variance of the center effect was almost fully

explained by the center characteristics collected in our

study.

The center effect (adjusted and nonadjusted on the

patients’ and centers’ characteristics) is presented in

Fig. 1.

Patient characteristics (level 1)

In the multivariable analysis, patient age, sex, diabetes,

and underlying nephropathy were still associated with

living-donor transplantation. Patients exposed to social

deprivation were less likely to receive a kidney from a

living donor [0.63 (95% CI: 0.54–0.74), for the patients

in quintile 5 of the EDI compared with the other quin-

tiles grouped in a single level].

Living-donor transplantation was associated with pre-

emptive transplantation [5.03 (95% CI: 4.31–5.87), ref-
erence level: transplantation on dialysis].

Center characteristics (level 2)

Patients transplanted at a center with more than four

nephrologists [1.81 (95% CI: 1.10–2.95)], and those

transplanted at a center with more than 1.5 nurse trans-

plant coordinators [1.98 (95% CI: 1.26–3.13)] were

more likely to be transplanted with a living-donor kid-

ney compared with the other patients. There was no

association between the size of the surgical team and

living-donor transplantation. Patients receiving a renal

transplant in a center with an ABO-incompatible pro-

gram had a higher chance of being transplanted with a

living-donor kidney [2.23 (95% CI: 1.22–4.06)] com-

pared with other centers. However, neither the center

size nor the number of operating rooms dedicated to

transplantation was associated with the likelihood of liv-

ing-donor transplantation. When the time spent on the

waiting list was entered in model 3 as an individual

Table 2. Transplant center characteristics.

Median (extreme values)

Senior nephrologists in the transplant team 2 (0.5–4)
Transplant coordinators in the transplant team 3 (1–8)

Number (%)
Senior surgeons in the transplant team
Tertile 1 ]2–5] 14/31 (45.2)
Tertile 2 ]5–7] 10/31 (32.2)
Tertile 3 ]7–12] 7/31 (22.6)

Center with ABO-incompatible transplantation program 27/32 (84.4)
Center with HLA-incompatible transplantation program 20/32 (62.5)
Center size (number of transplantations per year)
≤70 10/32 (31.2)
[70–150] 16/32 (50)
>150 6/32 (18.7)

Center with an operating room dedicated to transplantation 7/32 (21.8)
Center with intensive care unit dedicated to transplantation 22/32 (68.7)

HLA, human leukocyte antigen.
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variable, centers characteristics were still associated with

the event of interest (data not shown).

The results of the multivariable analysis are displayed

in Table 4.

Discussion

Our study demonstrates that, in France, there was

heterogeneity between the 32 transplant centers regard-

ing the proportion of LDKT. The ICC estimation

showed that 9% of the variance in the proportion of

LDKT could be attributed to the transplant center

effect. This finding is a matter of concern because, in

France, 16% of the renal transplants are performed

using a living-donor kidney, which is lower than the

proportion observed in other countries [9].

Center effect must be investigated because it allows

implementation of measures at the center level that

could improve patient care. Appropriate statistical

methods are necessary to investigate the magnitude of

Table 3. Bivariable analysis (logistic regression). Factors associated with living donor transplantation.

OR (95% CI) P-value

Patient characteristics
Age (years) 0.95 (0.95–0.96) <0.01
Gender (female) 0.86 (0.75–0.97) 0.02
BMI (kg/m2)
<20 1.34 (0.96–1.83) 0.07
[20–25] ref ref
>25 0.71 (0.63–0.80) <0.01

Diabetes 0.39 (0.32–0.48) <0.01
Cardiovascular disease 0.46 (0.39–0.55) <0.01
Hepatitis C 0.56 (0.34–0.88) 0.02
Nephropathy
Diabetic 0.44 (0.60–1.36) <0.01
Glomerulonephritis 1.32 (0.88–1.32) <0.01
Interstitial nephritis 0.83 (0.46–0.81) 0.14
PKD ref ref
Systemic disease 1.01 (0.71–1.41) 0.96
Uropathy 2.18 (1.55–3.04) <0.01
Vascular 0.58 (0.44–0.75) <0.01
Miscellaneous 1.09 (0.82–1.44) 0.54
Unknown 0.83 (0.68–1.02) 0.07

EDI (quintile 5) 0.73 (0.63–0.83) <0.01
Pre-emptive transplantation 4.57 (3.99–5.22) <0.01
HLA antibody class I > 0% 0.93 (0.80–1.09) 0.38
HLA antibody class II > 0% 1.00 (0.83–1.09) 0.96

Transplant center characteristics
Center with more than 4 senior nephrologist 2.02 (1.72–2.37) <0.01
Center with more than 1.5 transplant coordinator 1.98 (1.72–2.28) <0.01
Number of senior surgeon in the transplant center
Tertile 1 ]2–5] ref ref
Tertile 2 ]5–7] 1.51 (1.31–1.75) <0.01
Tertile 3 ]7–12] 1.12 (0.96–1.31) 0.15

Center size (number of transplantation per year)
≤70 ref ref
[70–150] 1.92 (1.58–2.34) <0.01
>150 2.35 (1.93–2.88) <0.01

Center with ABO-incompatible transplantation program 2.54 (1.92–3.42) <0.01
Center with HLA-incompatible transplantation program 1.70 (1.47–1.98) <0.01
Center with an operating room dedicated to transplantation 1.31 (1.14–1.51) <0.01
Center with an intensive care unit dedicated to transplantation 0.95 (0.83–1.09) 0.43

BMI, body mass index; EDI, European Deprivation Index; HLA, human leukocyte antigen.
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the center effect and to identify which modifiable factor

at the facility level could decrease the center effect [17].

Transplant center organization and practice may influ-

ence transplantation activity. To the best of our knowl-

edge, studies about the center effect in the field of

transplantation focused on the role of dialysis facility

characteristics on access to the waiting list, and the out-

come on transplantation [18–22].
In our study, the random effect did not vary signifi-

cantly after adjustment for level 1 variables, indicating

that the center effect was not influenced by differences

in transplanted patient characteristics between the trans-

plant centers. The heterogeneity between transplant cen-

ters decreased by 47% when center characteristics (level

2 variables) were entered into the multivariable analysis.

At the center level, both the number of nephrologists

on the renal transplant team and the number of nurse

transplant coordinators were significantly associated

with the proportion of LDKT. In the multivariable anal-

ysis, center size, which was measured by the number of

transplants per year and per center, was not associated

with LDKT.

In France as in others country, nurse transplant coor-

dinators help both the donor and the recipient to navi-

gate through the process that leads to renal

transplantation. Patient education and information

about LDKT is delivered by a nurse transplant coordi-

nator [23]. The nurse transplant coordinator is also

involved in evaluating living donors for organ donation

[24]. The role of the nurse transplant coordinator may

explain the higher chance of a patient being trans-

planted with a living-donor kidney in a center with

more than one full time nurse transplant coordinator.

Living-donor kidney transplantation is a complex

process where both the recipient and donor must be

closely assessed before renal transplantation [6,25,26].

During donor recruitment, patient information on the

potential short and long-term risks must be delivered

by physicians with specific skills [26,27]. Additionally, it

is the duty of the transplant team to obtain donor con-

sent to enter into the procedure for donor medical

assessment before transplantation, to evaluate the risk of

organ donation, and to obtain the donor’s agreement

for organ donation. Consequently, sharing the responsi-

bility in a group of nephrologists with knowledge and

experience in transplantation could help physicians to

make a joint decision. This could facilitate decision-

making, reduce the evaluation time [28], and conse-

quently increase the proportion of living-donor trans-

plantation, independent of the center size. In support

of this, one recent study where the evaluation time for

living donors between Canadian and Australian trans-

plantation centers was compared suggested that center

level factors may influenced the duration of the living

donor evaluation [28]. In a German study, authors

reported that a multidisciplinary transplant team with a

transplant coordinator improved the LDKT program

[24].

Centers with an ABO-incompatible program had a

greater proportion of LDKT compared with other centers

in our study. An ABO-incompatible program increases the

possibility that LDKT will be performed [29]. The ABO-

incompatible program is also a proxy of the transplant

center experience that may influence the proportion of

LDKT. One study has suggested that the transplant center

experience was associated with LDKT [11].

Patient referral to the transplant center may also par-

tially explain the differences between the transplant cen-

ters. Although guidelines are available for transplant

candidate assessment, it has been demonstrated that

patient referral to the transplant center varies between

dialysis centers [30]. One recent study from the United

Kingdom, where dialysis centers were interviewed about

their practice regarding patient assessment for renal

transplant, showed wide variation between centers

[31,32]. The Consensus Conference Workgroup pro-

posed four recommendations to reduce the heterogene-

ity in access to LDKT, and one of these is based on a

transplant liaison program to facilitate patient naviga-

tion from dialysis to transplant teams [33]. Transplant

navigators can ensure the role of the transplant liaison
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between dialysis facilities and transplant centers and can

deliver information about the LDKT option [34].

As expected, patient characteristics (level 1 co-vari-

ables) were associated with the probability of LDKT. In

our study, older patients had a lower risk of LDKT. It

has been demonstrated that even elderly patients with a

living donor had a lower chance of undergoing LDKT

[10,35]. Sex was associated with LDKT in our study, a

finding that is in agreement with other reports, which

showed that women had a lower likelihood than men of

undergoing a living-donor transplantation [36–38]. In

contrast to the results of a recent study where obesity

was a barrier for living-donor transplantation especially

in women, BMI was not associated with LDKT in our

analysis [39].

In the United Kingdom, ethnic disparities were associ-

ated with the use of LDKT among transplanted patients

in the last report of the ATTOM study [40]. Social

deprivation, which is often associated to ethnic dispari-

ties, was associated with the access to living-donor trans-

plantation in different studies [11,12,40]. In our study,

social deprivation, which was estimated using the Euro-

pean Deprivation Index (EDI), showed that the most

deprived transplant patients had a lower risk of living-

donor transplantation than the other patients [14].

Like in other studies, our report shows that pre-emp-

tive transplantation was associated with living-donor

allograft [10,40–42].
Our study has several limitations because residual

confounders such as ethnic information (collecting

data about ethnicity are not authorized in France) and

consequently it was not possible to estimate the associ-

ation between ethnicity and LDKT in our report. Fur-

thermore, distance to the transplant center was not

collected in the Cristal database. Additionally, the

LDKT proportion was estimated among the transplant

recipient population, and not in the end-stage renal

disease patients. Dialysis facility referral for access to

LDKT was not investigated in our results and could

explain part of the disparities in access to LDKT.

Whether, the center organization affects the proportion

of LDKT or the proportion of LDKT has modified the

center organization is a matter of concern. Neverthe-

less, it is interesting to notice that center organization

per se was associated with LDKT independently of the

center size. Moreover, although unlikely because of the

hospital regulation, center organization may have

changed during the study period. The status on the

waiting list of the patients with a potential living

donor may vary between centers, unfortunately, the

survey of the Transplant Committee of the French

Society of Nephrology, Dialysis and Transplantation

did not address this issue. The mean time spent on

the waiting list of each center may have biased the

results. In France, the waiting time before transplanta-

tion differs from one region to another. One may

speculate that at the region level the mortality rate, the

health care organization, the number of intensive care

unit, the willingness of the population to accept organ

donation could influence the mean time on the wait-

ing list at the center level. In addition, the GFR at reg-

istration on the waiting list differs between centers.

LDKT could decrease the waiting time in some centers

but on the contrary centers where the waiting time is

long may have promoted living donation. The center

organization could influence the time on the waiting

list, but the time on the waiting list may also influence

the center organization. Therefore, the mean time on

the waiting list of the center probably aggregates other

facility characteristics and further studies are needed to

explore this aspect. However, it is important to notice

that when the time spent on the waiting list was

entered in the model as an individual characteristic it

did not change the sense of the results.

In conclusion, this study shows that the heterogeneity

in the use of LDKT between French transplant centers

is influenced by the center resources such as the num-

ber of senior nephrologists, the number of nurse trans-

plant coordinators, and the existence of an ABO-

incompatible program. In view of our analysis, one may

argue that the modification of the transplantation center

organization could increase the proportion of LDKT.

Our study suggests, in addition to other actions to pro-

mote renal transplantation, that measures should be

implemented at the center level to increase the use of

LDKT. Therefore, health authorities must consider the

importance of transplant center organization when

choosing how to distribute funding.
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