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Résumé 

 

Introduction : Nous avons analysé l’évolution de la fonction des greffons issus d’un même 

donneur décédé après arrêt cardiocirculatoire contrôlé (DDACc) lorsque l’un des deux 

receveurs a reçu une induction par anticorps anti-IL2-récepteur (anti-IL2R) et l’autre par 

sérum antilymphocytaire (SAL), induction actuellement recommandée en raison de la crainte 

de reprise retardée de fonction du greffon (RRF). 

Matériel et Méthodes : Cette étude rétrospective a été menée aux centres hospitalo-

universitaires de Tours, Nantes et Poitiers de novembre 2015 à décembre 2018. Nous avons 

comparé 23 receveurs de greffons issus de DDACc induits par anti-IL2R aux 23 receveurs du 

rein adelphe ayant reçu une induction par SAL. Nous avons analysé dans ces deux groupes la 

survenue de RRF, le débit de filtration glomérulaire (DFG) et la protéinurie à 3, 6 et 12 mois 

post-transplantation ainsi que la survenue d’infections sévères à 1 an. 

Résultats : Nous avons observé 20% (4/20) de RRF dans le groupe anti-IL2R vs 11% (2/18) 

dans le groupe SAL (ns). La fonction rénale à 3 et 6 mois n’était pas significativement 

différente selon l’induction. Elle était meilleure dans le groupe anti-IL2R que dans le groupe 

SAL à 12 mois (DFG à 58 ± 18 vs 46 ± 20 mL/min/1,73 m2, p < 0,05). La protéinurie n’était 

pas significativement différente à 3, 6 et 12 mois. Le taux d’infections nécessitant une 

hospitalisation à 1 an était inférieur dans le groupe anti-IL2R comparé au groupe SAL : 17% 

(4/23) vs 48% (11/23), p < 0,05. 

Conclusion : Nous n’avons pas observé de différence d’évolution de fonction du greffon chez 

des patients transplantés rénaux à partir d’un DDACc induits par anti-IL2R comparés aux 

receveurs du rein adelphe induits par SAL. Cela et le surrisque infectieux associé au SAL 

pourraient inciter à un changement des recommandations. 

 

Mots clé : Transplantation rénale, Donneur décédé après arrêt cardiocirculatoire contrôlé, 

Anticorps anti-IL2-récepteur, Sérum antilymphocytaire 
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Abstract 

 

Introduction: We analyzed the graft function evolution in kidney transplant recipients from 

controlled deceased donors after cardiocirculatory death (cDCD) when one of the two 

recipients received an induction by anti-IL2-receptor antibodies (anti-IL2R) and the other an 

induction by antithymocyte globulin (ATG) which is currently recommended due to fear of 

delayed graft function (DGF). 

Material and Methods: This retrospective study was carried out at the university hospital 

centers of Tours, Nantes and Poitiers from November 2015 to December 2018. We compared 

23 recipients from cDCD induced by anti-IL2R to the 23 contralateral kidney recipients who 

received an induction by ATG. We analyzed in both groups the occurrence of DGF, the 

glomerular filtration rate (GFR) and the proteinuria at 3-, 6- and 12-months post-

transplantation, as well as the occurrence of severe infections at 1 year. 

Results: We observed 20% (4/20) of DGF in the anti-IL2R group vs 11% (2/18) in the ATG 

group (ns). Graft function at 3 and 6 months was not significantly different according to the 

induction. It was better in the anti-IL2R group than in the ATG group at 12 months (GFR at 

58 ± 18 vs 46 ± 20 ml/min/1.73m2, p < 0.05). Proteinuria was not significantly different at 3, 

6 and 12 months. The rate of infections requiring hospitalization at 1 year was lower in the 

anti-IL2R group compared to the ATG group: 17% (4/23) vs 48% (11/23), p < 0.05. 

Conclusion: We did not observe any graft function difference in kidney transplant recipients 

from cDCD donors induced by anti-IL2R compared to the contralateral kidney recipients 

induced by ATG. Given the increased infectious risk associated with ATG, this could lead to 

a change in recommendations. 

 

Keywords: Kidney transplantation, Controlled donation after cardiocirculatory death, Anti-

IL2-receptor antibodies, Antithymocyte globulin 
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IRI: ischemia-reperfusion injury 
LAT: limitation or programmed withdrawal of active treatments 
MAP: mean arterial pressure 
NRP: normothermic regional perfusion 
SGF: slow graft function 
uDCD: uncontrolled donation after cardiocirculatory death 
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Introduction 

La transplantation rénale est le meilleur traitement de l'insuffisance rénale terminale 

en termes de survie, de qualité de vie et de coût1,2. Toutefois, le nombre de patients 

inscrits sur la liste d’attente de transplantation rénale augmente alors que le taux de 

transplantations réalisées reste stable, limité par la pénurie d’organes disponibles3. 

Les prélèvements d’organes sont réalisés à partir de donneurs vivants ou à partir de 

donneurs décédés, majoritairement en état de mort encéphalique (DDME). Afin 

d’accroître le don d’organes, le recours à des donneurs décédés après arrêt 

cardiocirculatoire (DDAC) s’est développé au cours des dernières décennies, 

permettant d’améliorer l’accès à la greffe des patients sur la liste d’attente3–6. 

On distingue différentes catégories de DDAC, définies par la classification de 

Maastricht (révisée en 2016), selon que l’arrêt cardiocirculatoire est non contrôlé 

(DDACnc) ou contrôlé (DDACc) dans le cas où il s’agit de patients hospitalisés en 

service de réanimation pour lesquels une décision de limitation ou d’arrêt programmé 

des thérapeutiques (LAT) est prise en raison du pronostic des pathologies ayant 

amené la prise en charge en réanimation7. 

Bien que leur pronostic à moyen et long terme soit similaire à celui des 

transplantations réalisées à partir de DDME4,8,9, les transplantations réalisées à partir 

de DDAC sont associées à plus de reprise retardée de fonction du greffon (RRF) et à 

plus de lésions d'ischémie reperfusion (LIR) du greffon, en particulier en cas de 

DDACnc6,8. Les techniques de préservation d’organe in situ chez les DDAC avant le 

prélèvement permettent de limiter ces lésions, les meilleurs résultats étant associés à 

l’utilisation de la circulation régionale normothermique (CRN)10,11. 

Pour limiter les complications des LIR en post-transplantation immédiat chez les 

receveurs de greffons issus de DDAC (toutes catégories confondues), il est 
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recommandé de différer l’usage des inhibiteurs de la calcineurine (ICN) 

vasoconstricteurs et néphrotoxiques12. Bien qu’associée à un surrisque de 

complications infectieuses, une induction par sérum antilymphocytaire (SAL) 

déplétant les lymphocytes T est recommandée chez ces receveurs pour limiter les 

LIR et différer l’introduction des ICN sans les surexposer à la survenue d’un rejet 

aigu12,13. 

Toutefois, ces recommandations sont de faible niveau de preuve et il y a peu de 

travaux bien conduits étudiant l’immunosuppression d’induction chez les receveurs 

de greffons rénaux issus de DDACc. 

Une induction non-déplétante par anticorps anti-IL2-récepteur (anti-IL2R) et 

l’introduction précoce des ICN sont habituellement recommandées en cas de faible 

risque immunologique et en l’absence de risque de RRF14. Cette stratégie n’est que 

peu étudiée chez les receveurs de reins issus d’un DDACc15,16 . Elle pourrait être une 

alternative au SAL compte tenu du moindre risque de LIR auquel sont exposés ces 

greffons comparés aux DDACnc et du faible impact des dons issus de DDAC sur le 

pronostic à long terme comparés aux DDME, malgré un taux de RRF plus élevé. 

L’objectif de cette étude est de comparer la survenue de RRF et l’évolution de la 

fonction rénale à un an des deux greffons issus d’un même DDACc lorsque l’un des 

receveurs reçoit une induction par anti-IL2R et l'autre par SAL. 

Nous avons décidé de mener ce travail aux centres hospitalo-universitaires de Tours, 

Nantes et Poitiers où le prélèvement d’organe à partir de DDACc est pratiqué depuis 

2015, ces centres ayant été parmi les premiers centres français à le développer. 

Nous présentons notre travail sous forme d’article. 
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Introduction 

Renal transplantation is the best treatment for end-stage renal disease in terms of 

survival, quality of life and cost1,2. However, the number of patients on renal 

transplant waiting list is increasing while the rate of transplantations performed 

remains stable, limited by the shortage of available organs3. Organ harvesting is 

performed from living donors or from deceased donors, mostly donation after brain 

death (DBD). In order to increase the number of available organs, the use of 

deceased donors after cardiocirculatory death (DCD) has been developed in recent 

decades, improving the patients on waiting list access to transplantation3–6. 

There are different categories of DCD donors, defined by the Maastricht classification 

(revised in 2016), depending on whether the cardiocirculatory arrest is uncontrolled 

(uDCD) or controlled (cDCD) in the case of patients hospitalized in intensive care 

units for whom a decision of limitation or programmed withdrawal of active treatments 

(LAT) is taken because of the prognosis of the pathologies which led the patient to 

intensive care unit7. 

Although their medium- and long-term prognosis is similar to transplantations from 

DBD donors4,8,9, transplantations from DCD donors are associated with more delayed 

graft function (DGF) ant more graft ischemia-reperfusion injury (IRI), especially in 

case of uDCD6,8. In situ organ preservation techniques in DCD donors prior to 

harvesting limit these lesions, the best results being associated with the use of 

normothermic regional perfusion (NRP)10,11. 

To limit IRI complications during the immediate post-transplantation period in 

transplant recipients from DCD donors (all categories combined), it is recommended 

to postpone the use of calcineurin inhibitors (CNI) known for their vasoconstrictor 

effect and their nephrotoxicity12. Although associated with an increased risk of 
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infectious complications, a T lymphocyte-depleting induction by antithymocyte 

globulin (ATG) is recommended in these recipients to limit IRI and to delay CNI 

introduction without overexposing them to the risk of acute rejection12,13. 

However, these recommendations are of low level of evidence and there are few well 

conducted studies regarding immunosuppressive induction in transplant recipients 

from cDCD donors. 

Non-depleting anti-IL2-receptor antibodies (anti-IL2R) induction and early introduction 

of CNI are usually recommended in DBD kidney recipients with low-immunological 

risk and when there is a low risk of DGF14. This strategy is poorly studied in kidney 

recipients from cDCD donors15,16 . It could be an alternative to ATG given the lower 

risk of IRI to which these grafts are exposed compared to uDCD and the low impact 

of DCD on long-term prognosis compared to DBD, despite a higher DGF rate. 

Our study objective is to compare the occurrence of DGF and the one-year function 

evolution of grafts from the same cDCD donor when one of the two recipients 

receives an induction by anti-IL2R and the other by ATG. 
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Material and Methods 

1- Study design 

We carried out a multicenter retrospective study in the university hospital centers of 

Tours, Poitiers and Nantes. Inclusions were conducted between November 1, 2015 

and December 31, 2018. The end-point date was September 1, 2019. 

2- Donors 

We studied all cDCD kidney donors from Tours, Poitiers, Nantes and La Roche-Sur-

Yon (belonging to Nantes harvesting network) during the inclusion period. We 

selected all cDCD donors for whom both recipients had undergone a kidney 

transplantation in Tours, Poitiers or Nantes. Among them we included all donors and 

their paired kidney recipients when one recipient received an induction by anti-IL2R 

and the other by ATG.  

The harvesting procedure followed the French Biomedicine Agency 

recommendations with the placement of arterial and venous femoral accesses before 

the LAT implementation leading to cardiac arrest. After the occurrence of cardiac 

arrest and 5 minutes of observation without any intervention, the intensive care unit 

team installs the cannulas that will be used for NRP, using the accesses already in 

place. NRP functions until kidneys are explanted. Then, grafts must be placed into 

perfusion machines, as recommended. 

Different phases are described during this procedure: the agonic phase between the 

implementation of the LAT and the occurrence of cardiac arrest, the circulatory arrest 

phase between the cardiac arrest and the NRP onset (corresponding to the no flow 

duration), the functional warm ischemia time between the fall of mean arterial 

pressure (MAP) below 45 mmHg during the agonic phase and the NRP onset 
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(includes low flow and no flow periods) and the cold ischemia time between the 

explantation of the kidneys and their transplantation. 

Time constraints frame these different phases: the duration between the LAT and the 

circulatory arrest must not exceed 180 min, that between the MAP < 45 mmHg and 

the circulatory arrest 100 min. The setup of cannulas should not exceed 20 minutes. 

The operating time of the NRP must not exceed 4 hours, and the cold ischemia 

duration is limited to a maximum of 18 hours. 

We collected the following donor characteristics: age, gender, weight, height, body 

mass index (BMI), reason for admission to intensive care unit, serum creatinine (in 

μmol/L) at the arrival in intensive care unit and before harvesting, cytomegalovirus 

(CMV) and Epstein Barr virus (EBV) serological status (positive or negative), the 

durations of asystolic and agonic phases and the functional warm ischemia time. We 

also noted the cold ischemia time for each of the grafts. 

3- Attribution rules to reduce the risk of DGF and IRI 

In France, cDCD donor grafts cannot be assigned to recipients in the super-

emergency category, or as part of the national hyperimmunized or regional 

immunized priorities. They are allocated at the local, interregional and national levels 

according to the kidney REIN score which takes into account the time spent on the 

waiting list, the waiting time on dialysis, the number of HLA mismatches between 

donor and recipient, the age difference between donor and recipient, the distance 

from harvesting center to transplantation site and an indicator of access to 

transplantation difficulty. Distance plays an important role insofar as it correlates with 

the cold ischemia time. One of the two kidneys is allocated locally and the other at 

the interregional or national level. 
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4- Recipients 

The included recipients were divided into 2 groups according to the induction therapy 

received, by anti-IL2R or by ATG. 

According to the French Biomedicine Agency recommendations, patients eligible to 

kidney transplantation from a cDCD donor must be over 18 years old, must be 

waiting for a first kidney transplant, have a low-immunological risk and have their 

anti-human leukocyte antigen (HLA) immunization status up to date. The collection of 

their consent after information is mandatory. 

In the anti-IL2R group, patients received an induction by basiliximab (Simulect, 

Novartis™) in 2 injections of 20 mg at day 0 pre-transplantation and day 4 post-

transplantation, with introduction of CNI (0.1 mg/kg twice a day) at day 0 post-

transplantation. In the ATG group, patients received an ATG (Thymoglobulin, 

Sanofi™) induction at the 1.5 mg/kg dose for the first infusion with delayed 

introduction of CNI between day 2 and day 4 post-transplantation. Further ATG 

doses were adapted to peripheral lymphocytes and/or CD3+ T cells count. In both 

groups immunosuppression regimen also included corticosteroid therapy and 

mycophenolate mofetil treatment from day 0. 

Initial characteristics: Regarding the recipients we noted their demographic 

characteristics (age, sex, weight, height, BMI), the duration of hemodialysis 

treatment, the pre-emptive or not nature of the transplantation, their initial 

nephropathy, their CMV and EBV serological status (positive or negative), the 

number of HLA mismatches relative to their donor (for HLA A, B, DR and DQ), and 

their initial hospital stay duration. 

Post-transplant renal graft recovery: We collected the following graft recovery 

parameters during the immediate post-transplantation period: DGF defined by the 
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need for hemodialysis within 7 days after transplantation (the reason for which 

hemodialysis was needed and the number of sessions were also reported) and slow 

graft function (SGF) defined by a serum creatinine greater than 250 μmol/L at day 5 

post transplantation in the absence of DGF. 

Renal function: Proteinuria in g/g of creatininuria, serum creatinine in μmol/L and 

glomerular filtration rate (GFR) in mL/min/1.73m2 of body surface according to the 

MDRD formula were analyzed at 3, 6, and 12 months. All those parameters were 

measured in routine follow-up consultations or during hospitalizations at the times of 

interest. 

Histology: Systematic graft biopsies, performed at 3-months post-transplantation in 

two centers (Tours and Nantes), were analyzed according to the Banff International 

Classification. The occurrence of an acute cellular rejection or a borderline acute 

cellular rejection defined by the Banff criteria was reported during the first-year post-

transplantation. 

Patient and graft survival: One-year patient and graft survivals were also studied.  

Safety: We also focused on the occurrence of post-transplantation complications. We 

collected data about infectious complications: occurrence of CMV infection (defined 

by the positivity of the viral load measured in the blood by polymerase chain reaction 

during the systematic follow-up of each center) or CMV disease (defined as an 

influenza-like illness or an organ injuries related to CMV), positivity of BK virus viral 

load measured in the blood by polymerase chain reaction during the systematic 

follow-up of each center, occurrence of BK virus nephropathy diagnosed after graft 

biopsy and occurrence of any other infection requiring hospitalization. 
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5- Statistical analysis 

Statistical analysis was performed using GraphPad Prism version 5.01 for Windows 

(GraphPad Software, San Diego California USA) and R Statistical Software version 

3.4.4 (R Foundation for Statistical Computing, Vienna, Austria). The Mann-Witney 

test or the Wilcoxon rank sum test with continuity correction were used to compare 

quantitative variables. The binary variables were compared using the Chi-2 test (with 

Yates correction if needed) or the Fisher exact test. Survival analysis were performed 

using the Log Rank test. The differences between variables were considered 

statistically significant for a p value < 0.05. 

6- Ethical approval 

This study received the agreement from ethics committees of the three centers where 

it was performed. Patients received a consent form after oral information from the 

nephrologist during a routine consultation. 
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Results 

1- Donors 

Between November 01, 2015 and December 31, 2018, we identified 97 cDCD donors 

for whom kidney harvesting was performed in the French university hospital centers 

of Tours, Nantes and Poitiers and in La Roche-Sur-Yon departmental hospital. For 62 

of these donors, both kidneys were grafted in one of those three university hospital 

centers. Among them, we identified 23 donors for whom one of the two kidney graft 

recipients received an induction by anti-IL2R and the contralateral kidney graft 

recipient received an induction by ATG (Figure 1). 

 
Figure 1: Controlled deceased donors after cardiocirculatory death screening and inclusion.              
cDCD: controlled deceased donation after cardiocirculatory death, ATG: antithymocyte globulin, anti-

IL2R: anti-IL2R-receptor antibodies 
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As summarized in Table 1, cDCD donors included were mainly men (18/23) and their 

reasons for admission to intensive care units were homogeneously distributed 

between trauma (7/23), vascular cause (8/23) and cardiac arrest (8/23). 

Table 1: Included controlled deceased donors after cardiocirculatory death characteristics (n 

= 23). 

Age (years) 50.2 ± 13.2 
Sex Ratio (M/F) 19/4 
BMI (kg/m2) 25.9 ± 5.3 
Reason of admission to intensive care unit (%)  
            Trauma  7 (30) 
            Vascular 8 (35) 
            Cardiac arrest 8 (35) 
Serum creatinine at arrival in the intensive care unit (µmol/L) 77 ± 23 
Serum creatinine before harvesting (µmol/L) 65 ± 22 
Duration of agonic phase (min) 26 ± 29 
Duration of asystolic phase (min) 25 ± 9 
Warm Ischemia Time (min) 30 ± 11 
M: male, F: female, BMI: Body Mass Index 

 

2- Recipients 

A total of 46 recipients who received a kidney graft from these cDCD donors were 

distributed between the anti-IL2R group (n = 23) and the ATG group (n = 23) 

depending on the induction they received. The reason for which recipients received 

anti-IL2R was mainly low-immunological risk (for 21/23 patients), except for one 

patient with no central venous access and another patient with a positive donor / 

negative recipient EBV mismatch. Anti-IL2R induction was mostly performed in the 

university hospital center of Tours (for 20/23 patients). 

All recipient characteristics are summarized in Table 2. The two groups were 

comparable, except for the number of HLA mismatches that was lower in the anti-

IL2R group than in the ATG one (3.7 ± 1.4 vs 5.3 ± 1.8 respectively, p < 0.05). 
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Table 2: Recipients initial characteristics depending on immunosuppressive induction. 
 anti-IL2R (n=23) ATG (n=23) p 

Age at transplantation (years) 59.1 ± 7.6 58.2 ± 9.4 ns 
Sex Ratio (M/F) 18/5 18/5 ns 
BMI 27.6 ± 6.0 25.0 ± 3.8 ns 
Duration of hemodialysis treatment (months) 22.8 ± 15.0 27.7 ± 22.6 ns 
Pre-emptive transplantation (%) 3 (13) 5 (22) ns 
Origin of initial nephropathy (%)    
         Glomerular  6 (26) 9 (39) ns 
         Vascular 2 (9) 5 (22) ns 
         Genetic 7 (30) 3 (13) ns 
         Tubulo-interstitial 2 (9) 2 (9) ns 
         Other 6 (26) 5 (22) ns 
CMV matching between donor and recipient (%)    
         D+/R- 2 (9) 5 (22) ns 
         D+/R+ 6 (26) 3 (13) ns 
         D-/R+ 6 (26) 7 (30) ns 
         D-/R- 9 (39) 8 (35) ns 
EBV matching between donor and recipient (%)    
         D+/R- 5 (22) 1 (4) ns 
         D+/R+ 18 (78) 22 (96) ns 
         D-/R+ 0 (0) 0 (0) ns 
         D-/R- 0 (0) 0 (0) ns 
Number of HLA mismatches between donor and 
recipient (for HLA A, B, DR and DQ) 

3.7 ± 1.4 5.3 ± 1.8 P < 0.05 

Cold ischemia time (min) 639 ± 269 486 ± 176 ns 
cDCD: controlled deceased donation after cardiocirculatory death, ATG: antithymocyte globulin, 
anti-IL2R: anti-IL2R-receptor antibodies, M: male, F: female, BMI: body mass index, CMV: 
cytomegalovirus, EBV: Epstein Barr virus, D+ and D-: donor positive and negative serological status 
respectively, R+ and R-: recipient positive and negative serological status respectively, HLA: 
Human Leukocyte Antigen, ns: non-significant. 

 

One patient death occurred at day 100 in the ATG group and the 12-month follow-up 

was not available for 2 patients in both groups at the end-point date. Though, data at 

6 and 12 months were available for 23 and 21 patients in the anti-IL2R group and for 

22 and 20 patients in the ATG group respectively. 
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i- Post-transplant renal graft recovery 

Excluding preemptive transplantations, 20% (4/20) of patients in the anti-IL2R group 

had a DGF compared to 11% (2/18) in the ATG group, this difference was not 

significant. The need for hemodialysis was explained by hyperkalemia for the four 

patients in the anti-IL2R group and for one patient in the ATG group, and the 

occurrence of an acute pulmonary edema for another patient in the ATG group. Only 

one hemodialysis session was required in most patients, except in one patient for 

whom 5 sessions were performed. Slow graft function (preemptive transplantations 

included and DGF excluded) was observed in 37% (7/19) of patients in the anti-IL2R 

vs 43% (9/21) in the ATG group (non-significant). 

ii- Graft function 

The estimated GFR was 49 ± 19 ml/min/1.73m2 vs 50 ± 19 ml/min/1.73m2 at 3 

months, 53 ± 19 ml/min/1.73m2 vs 49 ± 18 ml/min/1.73m2 at 6 months and 58 ± 18 

ml/min/1.73m2 vs 46 ± 20 ml/min/1.73m2 at 12 months in the anti-IL2R and ATG 

groups respectively. The difference between the two groups was only significant at 

12 months (p < 0.05). 

Proteinuria was 0.23 ± 0.28 g/g of creatininuria vs 0.58 ± 1.14 g/g at 3 months, 0.26 ± 

0.29 g/g vs 0.42 ± 0.55 g/g at 6 months and 0.15 ± 0.17 g/g vs 0.69 ± 2.00 g/g at 12 

months in the two groups respectively, without any significant difference. 

The evolution of renal function and proteinuria is presented in Figure 2. 
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Figure 2: One-year evolution of glomerular filtration rate and proteinuria in recipients from 

cDCD donors depending on immunosuppressive induction. 

Estimated glomerular filtration rate was signicantly higher in the anti-IL2R group at 12 months 

compared to the ATG group (p < 0.05). 

cDCD: controlled deceased donation after cardiocirculatory death, anti-IL2R: anti-IL2R-receptor 

antibodies, ATG: antithymocyte globulin, * p < 0.05 

 

iii- Rejection 

Two acute rejections (9%, 2/23) occurred in both groups. We did not observe any 

acute cellular rejection in the anti-IL2R group vs 4% (1/23) in the ATG group and 9% 

(2/23) vs 4% (1/23) of borderline acute rejection respectively, these differences were 

not significant. 

iv- Histology 

Histological analysis (according to the Banff classification) of graft biopsies performed 

at 3 months was available for 20 recipients in the anti-IL2R group and 13 recipients in 

the ATG group, as these biopsies are routinely performed in only two of the three 

inclusion centers (Tours and Nantes). There was no significant difference between 

the two groups in terms of microvascular acute or chronical injuries. Indeed, the g 

score was at 0.30 ± 0.47 vs 0.15 ± 0.38, the v score at 0.05 ± 0.22 vs 0.00 ± 0.00, the 

cpt score at 0.20 ± 0.52 vs. 0.00 ± 0.00, the cv score at 1.05 ± 0.89 vs 0.70 ± 0.82 

and the ah score at 0.95 ± 1.08 vs 0.77 ± 1.01 respectively. The cg score was null in 
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all biopsies. Regarding tubulo-interstitial injuries, the tubulitis (t) score was 

significantly higher in the anti-IL2R group (0.50 ± 0.89) vs the ATG group (0.00 ± 

0.00), p < 0.05. Other markers of tubulo-interstitial injuries in the anti-IL2R group (i 

score at 0.26 ± 0.56, ci score at 0.60 ± 0.68 and ct score at 0.60± 0.68) did not 

significantly differ from the ATG group (i score at 0.08 ± 0.28, ci score at 0.31 ± 0.48 

and ct score at 0.54 ± 0.52). The mesangial matrix increase was not different in the 

two groups (mm score at 0.31 ± 0.48 in the anti-IL2R group vs 0.23 ± 0.60 in the ATG 

group). C4d deposition was detected in none of the biopsies. Results are shown in 

Table 3. 

Table 3: Histological analysis of biopsies performed at 3-months post-transplantation in 
recipients from cDCD donors depending on the induction they received. 
Biopsies were performed in 20 recipients of the anti-IL2R group and 13 recipients of the ATG group. 
t score was significantly higher in the anti-IL2R group compared to ATG group (p < 0.05). 
Biopsy performed at 3 months Banff Score anti-IL2R (n=20) ATG (n=13) p 

         g 0.30 ± 0.47 0.15 ± 0.38 ns 
         i 0.26 ± 0.56 0.08 ± 0.28 ns 
         t 0.50 ± 0.89 0.00 ± 0.00 <0.05 
         v 0.05 ± 0.22 0.00 ± 0.00 ns 
         cpt 0.20 ± 0.52 0.00 ± 0.00 ns 
         cg 0.00 ± 0.00 0.00 ± 0.00 ns 
         ci 0.60 ± 0.68 0.31 ± 0.48 ns 
         ct 0.60 ± 0.68 0.54 ± 0.52 ns 
         cv 1.05 ± 0.89 0.70 ± 0.82 ns 
         ah 0.95 ± 1.08 0.77 ± 1.01 ns 
         mm 0.31 ± 0.48 0.23 ± 0.60 ns 
         C4d 0.00 ± 0.00 0.00 ± 0.00 ns 
cDCD: controlled deceased donation after cardiocirculatory death, anti-IL2R: anti-IL2R-receptor 
antibodies, ATG: antithymocyte globulin, ns: non-significant. 
 

v- Survival 

The only graft loss being due to the only death observed at day 100 in the ATG 

group, the survival of patients and grafts were identical: 100% at 1 year in the anti-

IL2R group vs 95.7% in the ATG group, without significant difference as shown in 

Figure 3. The only patient death occurred after the occurrence of a multimestastatic 

adenocarcinoma. 
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Figure 3: One-year censored graft survival (including death) of recipients from cDCD donors 

depending on induction therapy. 

The only graft loss during the first-year post-transplantation was due to the death of a patient at day 

100 in the ATG group. The survival was not statistically different between the two groups. 

cDCD: controlled deceased donation after cardiocirculatory death, anti-IL2R: anti-IL2R-receptor 

antibodies, ATG: antithymocyte globulin 

 

vi- Infectious complications 

There was no significant difference in the occurrence of CMV or BK virus related 

infectious complications during the first-year post-transplantation with respectively in 

the anti-IL2R and ATG groups: 4% (1/23) vs 17% (4/23) of CMV infection, 4% (1/23) 

vs 0% (0/23) of CMV disease, 26% (6/23) vs 35% (8/23) of BK virus viremia and 9% 

(2/23) vs 4% (1/23) of BK virus nephropathy. However, the rate of other infections 

requiring hospitalization during the first-year post-transplantation was lower in the 

anti-IL2R group compared to the ATG group: 17% (4/23) vs 48% (11/23) 

respectively, p < 0.05. 

vii- Initial stay duration 

The initial inpatient stay duration did not differ between the two groups: 11.9 ± 5.7 

days in case of anti-IL2R induction vs 11.0 ± 4.5 days in case of ATG induction. 
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All main outcomes are summarized in Table 4. 

Table 4: Recipients outcomes during the first-year after kidney transplantation from cDCD 
donors depending on immunosuppressive induction. 

 anti-IL2R (n=23) ATG (n=23) p 

Delayed graft function (%) 4 (20) 2 (11) ns 
Slow graft function (%) 7 (37) 9 (43) ns 
Glomerular filtration rate (ml/min/1.73m2)    
         at 3 months 49 ± 19 50 ± 19 ns 
         at 6 months 53 ± 19 49 ± 18 ns 
         at 12 months 58 ± 18 46 ± 20 <0.05 
Proteinuria (g/g of creatininuria)    
         at 3 months 0.23 ± 0.28 0.58 ± 1.14 ns 
         at 6 months 0.26 ± 0.29 0.42 ± 0.55 ns 
         at 12 months 0.15 ± 0.17 0.69 ± 2.00 ns 
Proven or suspected acute cellular rejection (%) 2 (9) 2 (9) ns 
        Acute cellular rejection (%) 0 (0) 1 (4) ns 
        Borderline acute cellular rejection (%) 2 (9) 1 (4) ns 
One-year patient censored survival (%) 100 95.7 ns 
One-year graft censored survival including death (%) 100 95.7 ns 
Infectious complications    
         CMV infection (%) 1 (4) 4 (17) ns 
         CMV disease (%) 1 (4) 0 (0) ns 
         BK virus viremia (%) 6 (26) 8 (35) ns 
         BK virus nephropathy (%) 2 (9) 1 (4) ns 
         Other infections requiring hospitalization 4 (17) 11 (48) <0.05 
Initial inpatient stay (days) 11.9 ± 5.7 11.0 ± 4.5 ns 
cDCD: controlled deceased donation after cardiocirculatory death, anti-IL2R: anti-IL2R-receptor 
antibodies, ATG: antithymocyte globulin, CMV: cytomegalovirus, EBV: Epstein Barr virus, ns: non-
significant. 
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Discussion 

This is the first French study comparing anti-IL2R vs ATG immunosuppressive 

induction in kidney transplantation after cDCD. Characteristics of the 23 donors 

included in our study are similar to those of donors from other European cohorts4,9,17. 

In our work, the DGF rate was not different depending on whether their recipients 

were induced by anti-IL2R (20%) or by ATG (11%), suggesting that anti-IL2R 

induction with early CNI introduction has little impact on graft function recovery after 

cDCD. These results are consistent with the work of Ruiz-Martínez et al. who 

compared grafts from different cDCD donors16. The DGF rate that we report, lower 

than those reported by other European teams4,9,16,17 and the absence of graft primary 

non-function in our study could have several explanations. On the one hand the use 

of NRP and perfusion machines has been systematic as recommended by the 

French Biomedicine Agency and it has been shown that these techniques limit the 

occurrence of IRI which are responsible for DGF in case of DCD8,18. On the other 

hand, mean cold ischemia time that we report is short and its duration has been 

reported as a DGF predictive factor17. The cold ischemia time minimization and the 

use of paired kidneys from the same donor strengthen our results by limiting potential 

confounding bias related to donor pre-treatment or to harvesting or transport 

conditions. For the relevance of this analysis we excluded pre-emptive 

transplantations. However, when we study the occurrence of SGF as a criterion for 

graft function recovery, including these patients, the lack of difference persists 

between the two groups (37% in the anti-IL2R group vs 43% in the ATG group), 

suggesting again a weak impact of early CNI introduction associated with anti-IL2R 

on the graft function recovery. 
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Graft function was not different between anti-IL2R and ATG groups during the first-

year post-transplantation, whether it was measured by GFR or proteinuria. There was 

also no one-year graft survival difference. Anti-IL2R induction therefore does not 

appear as being associated in the short and medium term with a poorer graft function 

in recipients from cDCD donors, as suggested by Ruiz-Martínez et al. during a 

shorter follow-up time16. The poorer renal function reported at 12 months in the ATG 

group may be related to the greater number of HLA mismatches observed in this 

group, the latter being associated with a poorer renal prognosis and with the 

appearance of anti-HLA antibodies responsible for later graft failure19,20. Furthermore, 

the excellent one-year graft survival rate that we observe could be related to the 

systematic use of NRP and perfusion machines. Indeed, those techniques are 

associated with a better transplantation medium-term prognosis after DCD10,11,18 and 

the inhomogeneity of their use in other countries could explain lower graft survivals 

reported6. 

Occurrence of acute cellular or borderline rejection did not differ at one year in both 

study groups. This result is consistent with the low-immunological risk of patients 

likely to receive a cDCD donor graft and could justify an anti-IL2R 

immunosuppressive induction in these patients, as recommended in case of 

transplantation after DBD14. 

On graft biopsies performed at 3-months post-transplantation, we did not observe 

any difference in Banff classification analysis except for a higher tubulitis t-score in 

the anti-IL2R group. In the absence of interstitial inflammation (i-score), the 

interpretation of this result should be cautious. Indeed, these 2 scores are most often 

considered conjointly in the diagnostic categories of the Banff classification21. 

Moreover, they are mainly associated with cellular rejection injuries21 while we do not 



 

35 
 

show in our study any difference in the occurrence of acute cellular or borderline 

rejection between the two groups. Finally, injuries induced by ischemia-reperfusion 

are mostly fibrosis in the medium term22. Therefore, tubulitis that we observe at 3 

months seems unlikely to be related to the induction impact on IRI. 

Patient one-year survival was similar in both groups. Nevertheless, although there 

was no difference between the 2 groups regarding BK virus or CMV related 

infections, the number of other infections requiring hospitalization was significantly 

lower in the anti-IL2R group than in the ATG group (17% vs 48% respectively). The 

association of ATG with an increased infectious risk is described in other studies23 

and is the basis of recommendations limiting its use as induction in low-

immunological-risk patients14. ATG induction has also been associated in other 

studies with a significant rate of neoplasms in the medium term24. Moreover, this 

induction exposes patients to long-lasting immunodepletion, in particular to a CD4+ T 

cells low count that may persist well beyond the first year, as it has been reported by 

Longuet et al.25. This long-term lymphocytopenia has been shown as a risk factor for 

infectious complications, neoplasms and excess mortality26. Based on these 

observations and our results, this could also be a barrier to ATG use in transplant 

recipients from cDCD donors. 

Our work has some limitations. First, the number of patients analyzed is small. The 

use of cDCD donors is a relatively recent practice in our inclusion centers and the 

inclusion of paired kidneys from the same donor that makes the strength of our work 

was exhaustive, not allowing us to include more patients. Expanding the study to 

more centers would be necessary to confirm our results. In addition, many 

confounding factors that were not identified in our work can have an impact on the 

data recorded at distance from transplantation, especially those related to the 
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recipient such as doses and modifications of maintenance immunosuppression. 

Although the two recipient groups are comparable in their initial characteristics, taking 

those factors into account would allow a better long-term analysis of initial induction 

consequences. At last, induction was not randomly assigned to patients. The 

predominance of anti-IL2R induction in one of the three centers (Tours) could be a 

selection bias. Only a well conducted prospective randomized study would allow to 

overcome this. 

As a conclusion, we did not show any graft function difference after cDCD whether 

the recipients received an induction by anti-IL2R or by ATG, both in terms of 

immediate graft recovery and one-year graft function evolution. This result and the 

infectious burden associated with ATG may lead to a change in current induction 

recommendations in these patients. 
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Conclusion 

Il s’agit de la première étude française comparant une immunosuppression 

d’induction par anti-IL2R vs SAL chez des receveurs de greffons rénaux issus d’un 

même donneur DDACc. Les taux de RRF et de reprise lente de fonction du greffon 

observés n’étaient pas différents selon l’induction reçue, suggérant que l’induction 

par anti-IL2R avec introduction précoce des ICN n’a que peu d’impact sur la reprise 

de fonction de ces greffons. Nous n’avons pas non plus constaté de différence 

majeure de fonction des greffons au cours de la première année post-transplantation 

selon l’induction reçue, que ce soit en termes de débit de filtration glomérulaire 

(DFG) ou de protéinurie. De même, il n’y avait pas de différence de survie à 1 an de 

ces greffons, ni de survenue de rejet aigu cellulaire ou borderline indiquant qu’à court 

et moyen terme l’induction par anti-IL2R ne semble pas associée à un moins bon 

pronostic rénal chez ces patients. Le meilleur DFG à 1 an observé dans le groupe 

anti-IL2R est intéressant mais son interprétation doit rester prudente en l’absence de 

prise en compte de facteurs liés au receveur tels que les doses ou modifications de 

l’immunosuppression d’entretien. Sur les biopsies de greffons réalisées à 3 mois 

post-transplantation, la seule différence observée était un score de tubulite plus 

important dans le groupe anti-IL2R, peu probablement en rapport avec l’induction. La 

survie des patients à 1 an était similaire dans les deux groupes. Néanmoins, bien 

qu’il n’y ait pas de différence entre les deux groupes en termes d’infections liées au 

BK virus ou au CMV, le nombre d’autres infections ayant nécessité une 

hospitalisation était significativement plus élevé chez les patients induits par SAL.  

En conclusion, nous n’avons pas montré dans cette étude de différence de fonction 

des greffons issus de DDACc selon que leurs receveurs ont été induits par anti-IL2R 

ou SAL, tant en termes de reprise immédiate de fonction post-transplantation que 
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d’évolution à 1 an. Ce résultat et le surrisque infectieux associé au SAL mis en 

évidence pourraient justifier un changement des recommandations d’induction chez 

ces patients. 

Perspectives 

La pratique en pleine expansion de la transplantation rénale à partir de donneurs 

DDACc permet de faire face à la pénurie d’organes et d’améliorer l’accès à la greffe 

de nombreux patients. Le nombre croissant de centres français participant à ce 

programme et les jalons posés par notre étude ouvrent le champ à de multiples 

perspectives, notamment à celle d’une étude prospective randomisée comparant les 

deux inductions de façon plus robuste. Le développement auquel nous travaillons 

actuellement d’une base de travail collaborative permettant l’analyse des données 

des receveurs en les confrontant à celles de leurs donneurs nous parait également 

indispensable à l’évaluation et l’amélioration des pratiques. 
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Résumé :  

 
Introduction : Nous avons analysé l’évolution de la fonction des greffons issus d’un même 

donneur décédé après arrêt cardiocirculatoire contrôlé (DDACc) lorsqu’un des deux receveurs 

a reçu une induction par anticorps anti-IL2-récepteur (anti-IL2R) et l’autre par sérum 

antilymphocytaire (SAL), induction actuellement recommandée en raison de la crainte de 

reprise retardée de fonction du greffon (RRF). Matériel et Méthodes : Cette étude 

rétrospective a été menée aux CHU de Tours, Nantes et Poitiers de novembre 2015 à 

décembre 2018. Nous avons comparé 23 receveurs de greffons issus de DDACc induits par 

anti-IL2R aux 23 receveurs du rein adelphe ayant reçu une induction par SAL. Nous avons 

analysé dans ces deux groupes la survenue de RRF, le débit de filtration glomérulaire (DFG) 

et la protéinurie à 3, 6 et 12 mois post-transplantation ainsi que la survenue d’infections 

sévères à 1 an. Résultats : Nous avons observé 20% (4/20) de RRF dans le groupe anti-IL2R 

vs 11% (2/18) dans le groupe SAL (ns). La fonction rénale à 3 et 6 mois n’était pas 

significativement différente selon l’induction. Elle était meilleure dans le groupe anti-IL2R 

que dans le groupe SAL à 12 mois (DFG à 58 ± 18 vs 46 ± 20 mL/min/1,73 m2, p < 0,05). La 

protéinurie n’était pas significativement différente à 3, 6 et 12 mois. Le taux d’infections 

nécessitant une hospitalisation à 1 an était inférieur dans le groupe anti-IL2R comparé au 

groupe SAL : 17% (4/23) vs 48% (11/23), p < 0.05. Conclusion : Nous n’avons pas observé 

de différence d’évolution de fonction du greffon rénal chez des patients transplantés à partir 

d’un DDACc induits par anti-IL2R comparés aux receveurs du rein adelphe induits par SAL. 

Cela et le surrisque infectieux associé au SAL pourraient inciter à un changement des 

recommandations. 
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