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The outcome of kidneys transplanted following organ donation after euthanasia (ODE) remains unclear. This study analyzed all kidney transplantations in the Netherlands from January 2012 to December 2021, comparing the outcomes following ODE, donation after circulatory death (DCD-III), and donation after brain death (DBD). 9,208 kidney transplantations were performed: 148 ODE, 2118 DCD-III, and 1845 DBD. Initial graft function was compared between these categories. Immediate graft function, delayed graft function and primary non-function in ODE kidney recipients were 76%, 22%, and 2%, respectively, 47%, 50% and 3% in DCD-III kidney recipients and 73%, 25%, and 2% in DBD kidney recipients (overall p-value: p < 0.001). The number of kidneys transplanted over a median follow-up period of 4.0 years (IQR 2.0–6.6), was 1810, including 72 ODE, 958 DCD-III and 780 DBD kidneys. In this period, 213 grafts (11.8%) failed [7 grafts (9.7%) from ODE donors, 93 grafts (9.7%) from DCD-III donors, and 113 grafts (14.5%) from DBD donors]. Kidneys transplanted after euthanasia have a good immediate graft function, a comparable longitudinal 10 years eGFR, and similar graft failure hazard to kidneys from DCD-III and DBD. Kidney transplantation following ODE is a valuable and safe contribution to the donor pool.
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INTRODUCTION
Post-mortem organ donation can be performed after brain death (Donation after Brain Death, DBD) or following circulatory death (Donation after Circulatory Death, DCD). DCD is categorized based on the Maastricht classification into four types, of which DCD-I, DCD-II, and DCD-IV are classified as uncontrolled donations; DCD-III is classified as donation following withdrawal of life-sustaining therapy and is a controlled donation [1]. Since July 2017, DCD-I and DCD-II procedures are no longer performed in the Netherlands.
In ODE, a patient dies in a controlled manner, following administration by a physician of euthanasia drugs. However, the dying process of these patients differs from that of patients who donate their organs after circulatory death (i.e., DCD) following withdrawal of life-sustaining treatments in the ICU (i.e., DCD-III) or following brain death (i.e., DBD), as these patients are critically ill [2]. Hence, the DCD classification recently proposed to include ODE patients in a separate category of highly controllable DCD: DCD-V [3, 4].
As the present study describes data from Netherlands, we use organ donation after euthanasia (ODE) as terminology rather than MAID (Medical Assistance in Dying), which is used in other countries [5, 6]. The ethical, legal, and logistical implications of ODE, in general, have been extensively discussed in both the scientific literature and public media [7, 8].
The possibility of ODE is expanding to more countries, and the number of procedures is increasing annually in most countries where ODE is already available [9, 10]. Organ donation after euthanasia may increase the number of donor organs and thus aid in narrowing the gap between the demand and availability of organs for transplantation. The next question to consider is whether the outcomes of the transplanted organs after ODE are sufficient to continue the procedure.
Data on the outcome of kidneys transplanted following ODE is scarce [11]. A conference abstract reported graft function of transplanted kidneys following ODE that was comparable to DCD-III and DBD over a 5-year follow-up period [12]. We hypothesized that transplant outcomes after ODE have favorable initial graft function, favorable estimated glomerular filtration rate, and less graft failure compared to transplant outcomes from DCD-III and DBD over a 10-year follow-up period. We investigated whether this was independent of a comprehensive set of donor, recipient, and transplant variables. This investigation provides the results of kidney transplants following ODE compared to kidney transplants from other forms of donation during a 10-year study period.
PATIENTS AND METHODS
Data from the Dutch Transplant Foundation (Nederlandse Transplantatie Stichting, NTS) are recorded in the Netherlands Organ Transplantation Registry (NOTR), which includes all kidney transplantations performed in the Netherlands. The authors requested and obtained data on transplantations between 1st January 2012 (the year of the first ODE retrieval in the Netherlands), and 31st December 2021, from the NTS registry NOTR in accordance with their data registry governance.
These data were used to construct a retrospective cohort of patients who underwent a kidney transplantation, to compare the graft function between ODE, DCD-III, and DBD derived grafts.
Next, we excluded organ transplantations from donors younger than 18 years, and DCD-I, DCD-II, and DCD-IV donations, as defined in the Maastricht Category [1], and living donation retrievals. No donors in the dataset were represented in multiple transplantation categories (e.g., a living transplantation followed by a post-mortem donation). This resulted in the following categories to be studied: organ donation after euthanasia (ODE, DCD-V); organ donation after circulatory death, Maastricht Category III (DCD-III); and organ donation after brain death (DBD) [1, 3].
Recipients may undergo multiple kidney transplantations during their disease course. For the primary investigation, we included and characterized the most recent transplant (i.e., the latest transplant) in a recipient. In this way any recipient with multiple kidney transplantations was included only once in the analyses.
We described the donors, the recipients, and transplantation and graft characteristics for ODE (DCD-V), DCD-III and DBD categories. Initial graft function, as well as estimated glomerular filtration (eGFR) rate over 10 years and graft failure, were described for ODE, DCD-III and DBD categories.
Donor Characteristics
For donor characteristics, we described age in years, sex, serum creatinine concentrations in µmol/L, medical history of hypertension, diabetes mellitus, and smoking status (dichotomous outcome measures and in pack years), as reported in the NOTR.
Recipient Characteristics
For recipient characteristics, age was defined as the recipient’s age at transplantation in years. Furthermore, we described sex, dialysis time and panel reactive antibody (PRA). The PRA test was used to estimate the degree of sensitization in recipients’ blood to donor-specific antibodies. Traditionally, the recipient’s serum is exposed to a panel of random donor lymphocytes. The PRA test indicates the risk of transplant failure to the host response to transplantation [13, 14]. PRA is classified as low (≤5%), intermediate (6%–84%), and high (≥85%). Dialysis time was measured as the days of dialysis of the recipient before transplantation and presented in years by dividing by 365.25.
Transplantation Characteristics
The warm ischemia time (WIT) is defined as the time between the circulatory arrest (e.g., loss of cardiac output in a DCD-III and ODE (DCD-V), and arterial clamping in DBD until the start of cold aortic flush (in situ preservation) or the start of normothermic aortic flush in case of normothermic machine perfusion of the donor [15]. The cold ischemia time (CIT) is defined as the start of cold aortic flush (in situ preservation) until cessation of hypothermic machine perfusion respectively taken off ice. The anastomosis time (AT) is defined as the time between the end of the hypothermic state and reperfusion of the kidney in the recipient.
Graft Characteristics
Initial Graft Function
Graft function within the first week post-transplantation was categorized into primary non-function, delayed graft function, and immediate graft function. Kidney transplantations that failed (e.g., non-viable kidneys, or graft loss) in the first week post-transplantation were categorized as primary non-function. Kidney transplantations that required dialysis the first week post-transplantation were categorized as delayed graft function. The remaining kidney transplantations were categorized as immediate graft function.
Graft Failure
Graft failure and its causes were pre-scored in the NOTR and included hyperacute rejection, infection (not graft-related), infection of graft, non-viable kidney, patient dying with a functioning transplant, permanent non-function, recurrent primary renal disease, rejection after stopping all immunosuppressive drugs, rejection while taking immunosuppressive drugs (acute/chronic), removal of functioning graft, technical problems, thrombosis/infarction, vascular or ureteric problems, vascular problems: none-operative or rejection related, other (renal) and unknown (Supplementary Table S1).
Estimated Glomerular Filtration Rate
Graft function was studied using 10-year follow-up on serum creatinine. The eGFR was calculated using the re-expressed MDRD-4-formula [16]. The concentration of serum creatinine (in µmol/L) was converted to serum creatinine in mg/dL by using the molecular weight of creatinine (113.12 g/mol). Increased age of recipients for creatinine measurements post-transplant was considered (e.g., for eGFR estimation 2 years post-transplant, the following age was used: age at date of transplantation plus 2 × 365.25). The eGFR was presented as mean and standard error (SE) to indicate that time moments may have more or fewer observations in the ODE, DCD-III, and DBD groups. Invalid (negative) creatinine values were removed from the dataset (n = 1,021). The number of invalid creatinine values at 3 months, 1 year, 2 years, 3 years, 4 years, 5 years, 6 years, 7 years, 8 years, 9 years, and 10 years were, respectively, 42, 36, 110, 178, 167, 140, 111, 102, 67, 43, and 25.
Statistical Analysis
This observational study is reported in accordance with the STROBE guideline [17].
Continuous data was visually inspected for normality and presented as mean ± standard deviation or as median (interquartile range). Categorical variables were presented as percentages. One-way ANOVA, Chi-square test, and Fisher’s exact test were used to test overall differences between ODE, DCD-III and DBD categories. Pairwise comparisons were conducted as post-hoc analysis to identify differences between 2 of the 3 categories if an overall test indicated statistical significance.
First, we used linear mixed-effects models to analyze whether longitudinal kidney function over 10 years, based on eGFR, differed between donor categories, with DBD as the reference category. We investigated a model containing donor category and time as independent variables (model 1). Model 1 was subsequently adjusted for donor age, donor sex, donor smoking, recipient age, recipient sex, and transplant ischemic times (CIT and AT) (model 2). Next, this model was further adjusted for donor hypertension, donor diabetes mellitus, WIT and transplant PRA (model 3). Recipient ID was added as a random effect to the models. The longitudinal mixed-effects models were repeated with time as random slopes. Fixed effects were presented as coefficients (β) and 95% CI, with a negative coefficient indicating a lower eGFR per donor category, as compared to the reference category.
Then, we used Cox proportional hazard models for the main analyses to investigate the association between donor categories and graft failure, with DBD as reference category. Grafts in which primary non-function occurred within the first week post-transplant, and therefore failing grafts, were excluded from the primary Cox analyses, because it is considered a short-term outcome with another presumed mechanism than those involved over the longer periods of time. Death of the recipient was considered a censored event in the main analyses when the recipient died with a functioning graft. Crude (model 1) models were adjusted (models 2 and 3) for the same set of variables in accordance with adjustments for the linear-mixed effects models above. For the Cox models, we report hazard ratios (HR) with their 95% confidence intervals (CI), with an HR higher than 1 indicating an increased hazard per donor category as compared to the reference category. The proportional hazards assumption was checked using the scaled Schoenfeld residuals.
We performed four sensitivity analyses and re-analyzed the above Cox models by first replacing the recipients for organs donated (i.e., including all transplantations of each recipient; sensitivity analysis 1) to determine whether the outcomes remain consistent with the primary models. Next, we also re-analyzed model 1 and model 2, in which recipient death was not censored, but included as an event (sensitivity analysis 2). A third sensitivity analysis was performed to re-analyze model 1 and model 2, in which primary non-function, which was assumed to have a separate etiology from graft failure occurring after a prolonged period, was included (sensitivity analysis 3). Finally, a fourth sensitivity analysis was performed re-analyzing model 1 and model 2, in which only the first transplantation within a recipient was used in the analyses, instead of the last transplantation within a recipient in the primary analyses. Although we assumed that matching a kidney between the donor and recipient is independent, HLA mismatch and antibody production could change due to re-transplantations. The fourth sensitivity analysis excluded such mechanisms by showing similar results (Supplementary Table S2) [18]. In addition to regression coefficients, hazard ratios and their 95% confidence intervals, we report p-values, which were considered statistically significant at p < 0.05. We analyzed the data using IBM SPSS Statistics 27 and R x64 i4.1.3 and R studio 2023.
RESULTS
Of the 9,208 kidney transplantations performed in the Netherlands between 1st January 2012 and 31st December 2021, 9,070 were from donors aged 18 years and older. After excluding 4,790 transplantations from living donors and 13 transplantations from DCD-I, DCD-II, and DCD-IV donors, and after excluding previous transplantations within the recipients, 4,111 kidney transplant recipients remained, with kidney transplants originating from 2,730 unique donors (Figure 1). In total, 148 recipients received a kidney from a donor after ODE, 2,118 from a donor after DCD-III, and 1,845 from a donor after DBD (Figure 1).
[image: Figure 1]FIGURE 1 | Flowchart of transplantation inclusions and exclusions.
Donor recipient and transplantation baseline characteristics are presented in Table 1. ODE donors had lower serum creatinine concentrations (p = 0.046) compared to DBD donors. ODE recipients were younger (p = 0.034) than DCD-III recipients. A minor, not clinically relevant difference, was found in WIT between ODE transplantations and DCD-III transplantations (p = 0.022). As expected, WIT was longer in ODE as compared to DBD transplantations (p < 0.001). CIT was shorter in ODE transplantations as compared to DBD (p < 0.001), no difference was found for CIT in ODE and DCD-III (Supplementary Table S3).
TABLE 1 | Baseline characteristics of donors and recipients, and graft characteristics.
[image: Table 1]Initial graft function was available for ODE 127 out of 148 (86%), for DCD-III 1940 out of 2,118 (92%), and for DBD 1636 out of 1845 kidneys (89%) (Table 2). First-week post-transplantation outcomes showed that immediate graft function was higher in ODE, which was similar to DBD, when compared to DCD-III (overall p-value: p < 0.001) (Table 2). DCD-III showed more delayed graft function as compared to ODE and DBD, whereas primary non-function was similar (overall p-value: p < 0.001) (Table 2; Supplementary Table S1).
TABLE 2 | Initial graft function and transplant function using estimated glomerular filtration rate (eGFR) up until 10 years after transplantation.
[image: Table 2]Mean graft function over time by eGFR is shown in Table 2. Longitudinal mixed-effects regression analyses adjusted for donor category and time (model 1, Table 3) showed that, compared to DBD, longitudinal eGFR for ODE was (β: 95% CI) 1.64 mL/min/1.73 m2 (−1.84; 5.13) and for DCD-III was −1.47 mL/min/1.73m2 (−2.74;-0.20) over the 10-year period. After additional adjustments for donor sex, donor age, donor smoking, recipient age, recipient sex, cold ischemic period, anastomosis time, and initial graft function (model 2, Table 3), and further adjustment for donor hypertension, donor diabetes mellitus, WIT and transplant PRA (model 3, Table 3) this association disappeared. Mixed-effects analyses with random slopes for time showed similar results (model 1–3, Supplementary Table S4).
TABLE 3 | Longitudinal association between donor categories and estimated glomerular filtration rate over 10 years.
[image: Table 3]After exclusion of primary non-functioning grafts, over a median follow-up period of 4.0 years (IQR 2.0–6.6), 1810 grafts were transplanted, which included 72 ODE, 958 DCD-III, and 780 DBD grafts. Over the median follow-up period, 213 grafts (11.8%) failed. This included 7 grafts (9.7%) for ODE, 93 grafts (9.7%) for DCD-III, and 113 grafts (14.5%) for DBD. Median follow-up periods of each donor category were 3.7 years (IQR 2.0–5.8) for ODE, 4.0 years (IQR 2.0–6.3) for DCD-III and 4.1 years (IQR 2.1–7.0) for DBD grafts.
When studying the association between graft failure and donor category, compared to DBD, the hazard ratio for ODE was (HR: 95% CI) 0.67 (0.33–1.36) and for DCD-III was 0.71 (0.57–0.88) using crude Cox regression analysis (model 1, Table 4). After adjustment for donor sex, donor age, donor smoking, recipient age, recipient sex, cold ischemic period, anastomosis time and initial graft function, the hazard ratio was, compared to DBD, 0.57 (0.25–1.29) for ODE and 0.56 (0.43–0.73) for DCD-III. After additional adjustments for donor hypertension, donor diabetes mellitus, WIT, and transplant PRA, the statistically significant difference between DBD and DCD-III grafts disappeared. The proportional hazards assumption was met (Supplementary Figures S1–S3).
TABLE 4 | Association between ODE, DCD-III and DBD, and graft failure.
[image: Table 4]The four sensitivity analyses, re-analyzing the above models by replacing the recipients for organs donated (i.e., including all kidneys transplanted in each recipient; sensitivity analysis 1, Supplementary Table S2); in which recipient death was not censored, but included as an event; (sensitivity analysis 2, Supplementary Table S2); in which primary non-function was included (sensitivity analysis 3, Supplementary Table S2); and in which only the first transplantation of each recipient was included (sensitivity analysis 4, Supplementary Table S2), all showed similar results as the primary analyses.
DISCUSSION
This study addresses the transplant outcomes of kidneys donated after euthanasia over a 10-year study period, compared to DCD-III and DBD, and has three main findings. First, immediate graft function was higher in ODE, when compared to DCD-III, and similar to DBD. Second, longitudinally, eGFR for ODE did not differ from eGFR for DBD and eGFR for DCD-III over 10 years, after adjustment for donor sex, donor age, donor smoking, recipient age, recipient sex, CIT, AT, initial graft function and donor hypertension, donor diabetes mellitus, WIT and transplant PRA. Third, graft failure for ODE did not differ from graft failure for DBD and graft failure for DCD-III, after adjustment for donor sex, donor age, donor smoking, recipient age, recipient sex, CIT, AT, and initial graft function, donor hypertension, donor diabetes mellitus, WIT and transplant PRA.
Human kidney transplantation remains the treatment of choice for the majority of patients with end-stage renal failure [19–21]. Despite increased numbers of donor organs due to expanded donor criteria, organs from living donors, and donation after circulatory death, the gap between the demand and availability of kidneys for transplantation remains substantial [22–25]. Although the results for ODE kidneys regarding longitudinal eGFR and graft failure were not statistically significantly different compared to those for DBD or DCD-III kidneys, the overall results for ODE support the concept that ODE kidneys are a promising extension of the donor pool. Notably, extension of the donor pool is not the primary goal of the procedure, because ODE is the patient’s final altruistic wish.
Previous research on the outcomes of kidney transplantations following ODE was done in smaller cohorts and case series [11, 12], while no study has assessed longitudinal eGFR and graft function over 10 years. In contrast to others who included data that did not measure an extensive set of potential confounders [18] or only studied ODE compared to DCD-III [14], we focused on DBD, DCD-III, and ODE, using comprehensive data from a nationwide registry.
With regard to other organs donated following ODE, preliminary studies on graft function of transplanted lungs after ODE [26–28] yielded outcome results comparable to DCD-III grafts, and similar results were reported for transplanted livers [29–31]. Recently, the first successful heart transplantation after donation after euthanasia was published [32]. The current study thus found comparable transplant outcomes between ODE and DCD-III [29] and between ODE, DCD-III, and DBD [26] regarding graft failure for kidneys transplanted.
In the future, more patients will request to donate their organs after euthanasia, and it is expected that an increasing number of countries will allow this procedure. Observational data showed that approximately 10% of all patients undergoing euthanasia might be medically eligible to donate at least one organ [33].
However, the vast majority of patients who undergo euthanasia are suffering from end-stage malignancy, which makes them unsuitable as a donor. “Euthanasia donors” often suffer from neurodegenerative or psychiatric disorders, which are not primarily associated with deterioration of organ function of potentially transplantable organs, such as the heart, lungs, liver, kidneys and pancreas [4, 34]. DCD-III donors, who die after withdrawal from life-sustaining therapy, inevitably suffer from hypoxia, hypotension, and inadequate organ perfusion during the progression to circulatory arrest (agonal phase) and the mandatory 5-min period of warm, pulseless ischemia [35, 36]. Donors after brain death suffer from a systemic inflammatory response with a potentially negative impact on graft outcomes [37].
This study has strengths and limitations. A major strength is the large nationwide registry including all donations and transplantations in the Netherlands with a comprehensive set of donor, recipient and transplantation variables that created the opportunity to investigate potential confounding in the associations under investigation. Indeed, different studies have shown associations between either prolonged CIT or prolonged AT or both, and both kidney function and post-transplant graft failure [38, 39]. AT has also been associated with delayed graft function [40]. Hence the adjustments for these variables in the models of the present study. Furthermore, the Cox models were adjusted for transplant PRA as it indicates the risk of transplant failure to the host-response to transplantation [13, 14]. In addition, hypertension and diabetes mellitus, and tobacco exposure, have each been associated to worse eGFR [41]. Therefore, models were adjusted for recipient hypertension and diabetes mellitus and donor smoking behavior. As no information on smoking behavior in recipients was available, residual confounding might have caused us to underestimate the present associations, although most likely recipient smoking behavior is not dependent on ODE, DBD or DCD-III donors [42]. The criteria for HLA-mismatch are different for the first transplantation and for later transplantations and we chose to study the population that comprises the most recent transplantation of recipients in the analyses. Therefore, the associations could not be adjusted for HLA mismatch and this could have led to an underestimation of the present results.
Another strength is a total of four sensitivity analyses that were conducted. In sensitivity analysis 1, all kidney transplantations within recipients were included to investigate whether including multiple transplants for the same recipients changed the results. In the second sensitivity analysis, recipient death with functioning transplant, was included as an event, as graft survival and recipient deaths may be related. In sensitivity analysis 3, primary non-function was included as an event, despite it being considered a short-term transplant outcome. The fourth sensitivity analysis, considering only the first kidney transplantation per recipient, was performed as HLA matching is not independent of the number of transplantations within a recipient. The presence of donor-specific HLA antibodies before transplantation is considered a risk factor for graft rejection. Furthermore, waiting time until transplantation increases the risk of higher sensitization levels. Organ transplantation induces HLA alloimmunization, affecting the matching of a re-transplant and waiting time until transplantation [18].
Another strength lies in the approach of investigating the 10-year post-transplantation outcome in two different ways: using Cox proportional hazards analyses for the association between donor categories and graft failure and longitudinal analyses for the association between donor categories and eGFR, which together increase the validity of the results. The study has several limitations as well. In the Netherlands, post-mortem donation allocation is based on blood and tissue match between the donor and recipient of the organ, the medical urgency of the recipient, and other circumstances related to the condition of the organ or the background of the recipient. Neither the donor nor their relatives are allowed to choose a recipient [43]. One donor could have donated two kidneys to two different recipients. However, we did not take into account the potential dependency between recipients who received a kidney from the same donor, which is a limitation of this study. This dependency between recipients could potentially have affected transplant outcomes, although the direction of its effect is difficult to assess. With regard to sensitivity analysis 1, to investigate whether including multiple transplants for the same recipients changed the results, it needs to be recognized that multiple kidney transplantations within a recipient during the disease course are dependent and this was not accounted for in the Cox models.
Furthermore, the current study’s ODE sample size decreased considerably after 6 years of follow-up, potentially compromising the reliability of the longer-term findings. This limitation requires a cautious interpretation of results during the extended follow-up period of ODE grafts, suggesting that conclusions towards 10 years should be less strongly conveyed. Future research should thus focus on larger cohorts to enhance the robustness of long-term conclusions. Given the contemporary annual increase in the number of ODE procedures, it is, however, estimated that an analysis of the first 300 kidney transplantations will take at least 5 additional years.
Another limitation of the study is that recipient ethnicity could not be used in the MDRD4 equation, due to lack of information. This has potentially led to a small underestimation of follow-up eGFR. However, since the same error has been made within each recipient, this will not make major difference in the trend over time.
In conclusion, kidneys transplanted after euthanasia have a good immediate graft function and a comparable longitudinal eGFR over 10 years and comparable hazard for graft failure when compared to kidneys transplanted after brain death or circulatory arrest. Overall, these results support the concept that ODE kidneys are a promising contribution to the donor pool, and ODE should be continued.
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Data are regression coefficients of fixed effects (8) with their 95%Cl that indicate the
jongitudinal association between donor category, and eGFR over a 10-year period, with
DBD as reference category. Estimated glomerular ftration rate (eGFR) is the dependent
variable in all models. Random intercepts were used for recipient ID. Model 1, with
17,799 observations and 3,599 recipient IDs, includes fixed effects of donor category
and time. Model 2, with 14,135 observations and 2,946 recipient IDs, is model

1 additionaly adjusted for donor sex, donor age, donor smoking, recipient age, recipient
sex, CIT, AT, and initial graft function. Model 3, with 9,385 observations and

1857 recipient IDs, is model 2 adultionally adjusted for donor hypertension, donor
diabetes, WIT and transplant PRA. Negative coefficients of fixed effects inicate lower
eGFR per donor category, as compared to DBD. P-values <0.05 indicate a statistical
significant regression coefficient.
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Data are HR, with their 95%C! that indicate the association between donor category and
gratt faiure, with DBD as reference category. Model 1 crude with 3606 observations and
360 events. Model 2, with 2953 observations and 281 events, adjusted for donor sex,
donor age, donor smoking, recipient age, recipient sex, CIT, AT, and initial graft function.
Proportional hazard assumption model 2 was met (o 0.221). Model 3, with

1860 observations and 176 events, adltionally acjusted for donor hypertension, donor
dlabetes, WIT, and transplant PRA., Proportional hazard assumption model 3 was met
(p=0.285). HR higher than 1 indlicating a higher hazard per donor category, as compared
to DBD. P-values <0.05 indicate a statistical significant regression coefficient.
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*One-Way Anova.
"Chi square test.
“Fisher’s exact test.
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ODE, organ donation after euthanasia; DCD, donation after circulatory death; DCD-H, donation after circulatory death following withdrawal of lfe sustaining treatments in the ICU, DBD,
donation atfter brain death; PRA, panel reactive antibody. Negative ischemia periods and negative anastomosis times have been removed from the set. Cold ischemia times and

anastomosis times of zero have been removed from the set. Donor sample sizes of ODE, DCD-lil and DBD are, respectively, 91, 1304, 1335. Recipient sample sizes of ODE, DCD-lll and
DBD are, respectively, 148, 2118, 1845. Graft sample sizes of ODE, DCD-Il and DBD are, respectively, 148, 2118, 1845. P-values <0.05 indlcate a statistical difference in the overall

comparisan of donor categories.
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Variable ODE DCD-Il DBD p-value

N=148 N=2118 N=1845

Initial graft function <0.001
Immediate function () 76% (96) 47% (904) 73% (1,201)
Delayed gratt function (n) 22% (28) 50% (976) 25% (401)
Primary non-function (n) 2% (3) 3% (60) 2% (34)

Transplant function over time
€GFR at 8 months (mU/min) 46(16) 43 (0.6) 46 06) <0.001
eGFR at 1 year (mL/min) 48 (1.6) 46 (0.4) 48 (0.5) 0.001
€GFR at 2 years (ml/min) 48(19) 46 (0.5) 48(06) 0.092
€GFR at 3 years (mL/min) 50 (2.5) 46 (0.6) 47 07) 0089
€GFR at 4 years (mL/min) 48 (25) 46 (1.0) 47 07) 0948
eGFR at 5 years (mL/min) 48 (2.4) 46 (0.9) 46 (0.7) 0.791
€GFR at 6 years (mL/min) 50 (3.1) 47 (09) 47 (10) 0,631
€GFR at 7 years (mUmin) 57 (4.4) 47 (1.0) 46 (1.1) 0.163
€GFR at 8 years (mL/min) 52 (5.4) 48 (1.4) 45(13) 0.305
€GFR at 9 years (mU/min) 59 (10.3) 50 (1.5) 43(18) 0.006
€GFR at 10 years (ml/mir) 58(13.4) 46 2.1) 46 (3.1) 0718

Sample sizes of ODE, DCD-Ii, and DBD, grafts are, respectively, 148, 2118, 1845. Transplant function over time is presented as mean (SE). The number of observations for creatinine of
ODE recipients after 3 months, 1 year, 2 years, 3 years, 4 years, 5 years, 6 years, 7 years, 8 years, 9 years, and 10 years were 129, 124,97, 71,60, 35, 29, 14, 10, 5, 2, respectively. The
number of observations for creatinine of DCO-li recipients after 3months, 1 year, 2years, 3 years, 4 years, 5 years, 6years, 7 years, 8 years, 9years, and 10 years were 1933, 1823, 1,497,
1,157, 923, 732, 524, 368, 248, 159, 67, respectively. The number of observations for creatinine of DBD, recipients after 3 months, 1 year, 2 years, 3 years, 4 years, 5 years, 6 years,
7 years, 8 years, 9 years, and 10 years were 1,647, 1,500, 1,268, 1,054, 835, 657, 496, 368, 242, 148, 66, respectively. P-values <0.05 indicate a statistical difference in the overall
comparisan of donor categories.





OPS/xhtml/nav.xhtml
Contents

		Cover

		Promising Results of Kidney Transplantation From Donors Following Euthanasia During 10-Year Follow-Up: A Nationwide Cohort Study		Introduction

		Patients and Methods		Donor Characteristics

		Recipient Characteristics

		Transplantation Characteristics

		Graft Characteristics

		Statistical Analysis





		Results

		Discussion

		Data Availability Statement

		Ethics Statement

		Author Contributions

		Funding

		Acknowledgments

		Supplementary Material

		References









OPS/images/cover.jpg
Promising Results of Kidney
Transplantation From Donors
Following Euthanasia During 10-
Year Follow-Up: A Nationwide
Cohort Study





OPS/images/ti-37-13142-gx001.gif
Promising results of kidney transplantation from danors following euthananie during 10-year follow-up

T )

o5 oo

B @

e e

= i conot 10y

S o ammesw iien.
PR -






OPS/images/ti-37-13142-g001.gif









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
é ESOT

( Transplant
International





