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Sirs,

We recently reported the 1- and 3-year results of a large

multicenter randomized trial showing that continuous

hypothermic machine perfusion (MP) of kidneys from

donors after brain death significantly reduces the risk of

delayed graft function (DGF) and improves graft survival

when compared with static cold storage (CS) [1,2]. We also

reported the 1-year results of the subgroup analysis from

expanded criteria donors (ECDs). In kidneys recovered

from 91 donors after brain death, MP significantly reduced

the risk of DGF [odds ratio (OR) 0.460, P = 0.047] and the

incidence of primary nonfunction was lowered by 9%

(P = 0.04) [3]. Graft survival at 1 year was significantly

higher for machine-perfused kidneys than those preserved

by CS (92.3% vs. 80.2%, P = 0.02) [3].

We believe that it is extremely important for clinical

decision making, including aspects of cost-effectiveness and

for future study designs, to provide longer follow-up data

for the ECD subgroup. We therefore evaluated whether the

graft survival advantage of MP seen at 1 year in ECD kid-

neys is maintained at 3 years. For this analysis, the 60 col-

laborating transplant centers provided graft survival data

for 182 kidneys from 91 ECD donors via a secure online

database hosted by Eurotransplant. Statistical analysis was

undertaken using the same methods as those used in the

original analysis [3].

Death-censored 1-, 2-, and 3-year graft survival are

shown in Table 1. In a univariate analysis, no significant

difference in 3-year graft survival rates between machine-

perfused and cold-stored kidneys could be observed (83.0%

vs. 74.5%, P = 0.131). However, when correcting for the

most important confounding factors in a multivariate

model, as shown in Table 2, we could show that MP is

independently associated with an improved long-term renal

graft survival (P = 0.036). Graft survival was significantly

increased (35.8% absolute difference, P = 0.0089) in ECD

kidneys that experienced DGF and were preserved by MP

compared to those with DGF preserved by CS. We can con-

clude from these data that a graft survival advantage in

favor of MP over CS persists at 3 years post transplant and

that long-term survival of ECD kidneys that experienced

DGF is dramatically worse when those grafts were not

machine perfused.

There are some obvious limitations of this analysis:

the number of patients included is relatively small, the data

analysis was performed per protocol, and both kidneys had

to be transplanted in two recipients to be included in the

study.

Table 1. Univariate analysis of death-censored graft survival of kidneys recovered from ECD donors after brain death at 1, 2, and 3 years post trans-

plant.

Graft survival (%)

P-value (at 3 years)1 year (n = 155) 2 years (n = 145) 3 years (n = 136)

Overall

MP 91.2 87.7 83.0 0.131

CS 80.2 75.7 74.5

DGF

MP 85.0 74.4 68.7 0.0089

CS 40.7 37.0 32.9

Non-DGF

MP 93.0 91.5 87.0 0.36

CS 96.9 92.0 92.0

CS, cold storage; ECD, expanded criteria donors; MP, hypothermic machine perfusion.
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Meanwhile, studies have suggested that end-ischemic (in

house) reconditioning by MP, following a longer period of

CS, might be equally effective as applying MP from pro-

curement until transplantation [4–6]. So far, however, this

approach has not been confirmed by large randomized clin-

ical trials.
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Table 2. Adjusted hazard ratios for graft failure at 3 years after trans-

plantation of kidneys recovered from ECD donors after brain death.

Hazard ratio (95% CI) P-value

MP vs. CS 0.47 (0.23–0.95) 0.036

CIT 1.02 (0.94–1.11) 0.52

HLA MM 2.69 (0.40–17.93) 0.31

Recent PRA 1.56 (0.34–7.03) 0.56

Recipient age 0.97 (0.93–1.02) 0.27

Donor age 1.09 (1.00–1.19) 0.047

First/re-transplant 1.95 (0.43–2.09) 0.91

Duration of dialysis 1.05 (0.84–1.31) 0.65

CI, confidence interval; ECD, expanded criteria donors; MP, continuous

hypothermic machine perfusion; CS, cold storage; CIT, cold ischemia

time; HLA MM, no mismatch on HLA-B-DR; PRA, panel reactive anti-

bodies.
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