End of Trial Report 21/06/2011
‘Erythropoietin and Delayed Graft Function in Renal Allografts from Extended Criteria Donors’ 
EudraCT No.

2006-005373-22
Sponsor’s Protocol
10322 v4 25/03/10
Trial end date
21/06/11

Abbreviations

EPO


Erythropoietin
NeoRecormon®
Commercial EPO product
DGF


Delayed Graft Function
ECD


Extended Criteria Donor
NHBD


Non-Heart Beating Donor
CIT


Cold Ischaemic Time
MDRD eGFR

Glomerular Filtration Rate
The Study

The ‘EPO’ study was a single centre, randomised placebo controlled trial designed to investigate the potential therapeutic effect of giving high dose erythropoietin peri-operatively to kidney transplant recipients at high risk for delayed graft function, on the incidence and duration of delayed graft function. In addition, we measured novel biomarkers of acute kidney injury in the recipients post-operatively to assess the degree of molecular injury present and any potential amelioration through EPO usage. Finally and most importantly, the safety of giving high dose EPO in the context of renal transplantation was unknown, particularly with recent trials highlighting concerns regarding thrombotic episodes and cardiovascular events.
Recruitment

Screening commenced August 1st, 2007 through to June 8th 2009. A total of 82 renal transplant recipients received either a NHBD or an ECD kidney or had a CIT > 24hrs. Potential recipients of ECD or NHBD kidneys were approached following a negative cross match result and informed consent was obtained. 16 recipients were excluded on the basis of a high pre-operative haemoglobin level. 3 patients were enrolled in other interventional trials at the time of recruitment. 63 fulfilled the inclusion and exclusion criteria of who 4 refused consent, 1 was recruited but deemed to be un-transplantable due to vascular calcification and 19 patients were not recruited due to staff unavailability. Thus 39 out of a possible 40 were recruited and underwent successful transplantation.

The first patient recruited to the study withdrew on post-operative day one, having had one infusion of 33,000iu of NeoRecormon®, but consented to allow continued collection of samples and follow-up data.

No difference was seen in baseline age, sex or BMI of the recipients between the groups. More Asian and Afro-Caribbean recipients were recruited into the EPO group, with significantly more white participants in the placebo group (95% vs 68%, p=0.04). The two groups were comparable with respect to the degree of HLA mismatch and the peak percent of panel reactive antibodies. Maintenance immunosuppression was recommended as triple immunosuppression in the protocol with similar numbers of protocol violations between groups during the early post-operative period. Protocol blood and urine samples were collected successfully in the majority of cases and biomarker results were obtained from all samples.
Results
The incidence of delayed graft function, defined as the need for haemodialysis or peritoneal dialysis within the first seven days post transplantation, was not different between the two groups. In the EPO group, 10 (53%) patients required dialysis in the post-operative period, including one patient who received a pre-emptive transplant. Similarly, 11 (55%) patients in the placebo group required dialysis in the first week, including one patient pre-emptively transplanted. Slow graft function was defined as a creatinine reduction ratio at day 7 of <70%, with 6 patients in the EPO group and 5 in the placebo group having slow graft function. The median time to first dialysis was identical in both groups and the median number of dialysis episodes was 2.5 in the EPO group and 4 in the placebo group (p=0.67).  Finally the median time to last dialysis was 6.5 days in the EPO group and 8 days in the placebo group (p=0.86). Primary non-function did not occur in this study.
Sequential serum creatinine levels and 4 variable MDRD eGFR values for the first three months were not different between the groups (p=0.54). Analysis of individual time points demonstrated that serum creatinine was not significantly higher in the placebo group at day 7, 14, 30, 60 or 90.
Safety

At 12 months, crude survival was 95% in the EPO group and 90% in the placebo group. The findings were similar in death censored graft survival, accounting for recipient mortality.
High dose NeoRecormon® was not associated with an increased incidence of adverse events or serious adverse events compared to placebo.

There was no difference in haemoglobin levels between the EPO and placebo group on entry into the study and there was no difference at any time point from surgery to 90 days post transplantation. Administration of high dose EPO had no effect on platelet levels at any time point.
Biopsies were performed between 20 and 45 minutes post-reperfusion of the transplanted kidney. All biopsies yielded tissue sufficient to undergo microarray analysis. One patient returned to theatre in the early post-operative period for active bleeding around the graft. However there was no evidence of active bleeding from the biopsy site. 
Protocol feasibility

This protocol was very staff intensive, much of it occurring out of normal working hours. As a result, a number of potentially suitable patients were not recruited due to staff unavailability.
Biomarker Studies
Protocol blood and urine samples were collected successfully in the majority of cases and biomarker results were obtained from all samples. The biomarkers did not detect any significant differences between the EPO and placebo groups.
Conclusions

The lack of efficacy of EPO in this study compared to experimental models may be explained by the delay in EPO administration until reperfusion. The ideal scenario for tissue protection would be a therapeutic intervention in the donor, prior to organ retrieval and storage. However, this would impact on all organs donated, not just the kidneys, and prevent any potential recipients from declining to partake in the study as they would potentially be declining life-saving treatment in the form of organ transplantation. Furthermore, this was a pilot study which was specifically examining the safety of high dose EPO therapy. As a result, it was not felt to be ethically appropriate to intervene at this stage. It was not possible to intervene during cold storage as we did not have access to machine perfusion technology at the time, and again the potential recipient would not be able to decline taking part in the study. Thus, it was decided to intervene immediately prior to reperfusion, in the knowledge that at least some injury had already occurred. 

The lack of a clinical effect of EPO is further evidence of the discrepancy between experimental models and human clinical trials with regard to EPO and tissue protection. 
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