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Dear Sirs,

Clinical studies have yielded conflicting results about

the benefits of kidney preservation by machine perfusion

(MP) in comparison to static cold storage (CS) [1–3].

A turning point in favor of MP has been the publica-

tion by Moers et al. of results of the largest multicentric

clinical trial reporting a decrease in delayed graft func-

tion associated with MP preservation of kidneys

obtained from all donor types [4]. These benefits have

recently been confirmed by Treckmann et al. in a sub-

group analysis limited to extended criteria donors

(ECD) [5].

In their discussion Treckmann et al. state ‘we focused

on the effect of MP in kidneys from ECDs…’. One has to

bear in mind that in experiments designed to compare

two conditions, only one parameter must change between

the two assessed conditions. However, this is not the case

in all the clinical trials to date as both the preservation

modes and the solutions used were different in the two

arms of the studies: the University of Wisconsin,

Viaspan� (UW) or histidine-tryptophane-ketoglutarate (HTK)

solutions were used for CS whereas the kidney preserva-

tion solution-1 (KPS-1�) was used for MP. These solu-

tions have very distinct ionic compositions (low K+ and

low Na+ for HTK; high K+ and low Na+ for UW; low K+

and high Na+ for KPS-1�) and colloid contents [6].

However, the intrinsic MP effect is strongly dependent

on the composition of the solution. In a preclinical

study using a porcine model of kidney autotransplanta-

tion partially mimicking deceased after cardiac arrest

donation with a drastic 60-min period of warm ische-

mia before preservation [7], we compared the effects of

MP versus CS using the same solutions in both preser-

vation modes. With UW, MP greatly improved preserva-

tion as no grafted animals survived past 7 days in the

CS group whereas 75.0% survived in the MP group

(Table 1). With KPS-1, the MP-mediated improvement

in survival was not as obvious (KPS-1-CS: 57.2%; KPS-

1-MP: 71.4%) (Table 1). Chronic follow-up revealed a

clear superiority of MP over CS in terms of function

and outcome, independently of the solution used, as

well as a superiority of KPS-1 for CS in comparison to

UW. Extrapolating these results to the Treckman et al.

study, we can expect that the UW solution (with a high

potassium content deleterious for kidney preservation

[8,9]) in the CS arm pulls down the survival curve in

this donor population which is probably more elevated

with the HTK solution, a solution with a potassium

content closer to KPS-1�.

These experimental observations raise the question

whether the ‘MP effect’ in the Treckmann et al. study

would have been as clear if KPS-1 had been used in

the CS arm instead of UW or HTK. Clinical compari-

sons of static CS and MP cannot be done without con-

sidering the ‘solution effect’. Therefore, conclusions

about the MP benefits should be drawn with care from

the current clinical studies as we cannot exclude the

hypothesis that third generation CS solutions could give

results equivalent (or better) than any other solution

used with MP.
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Table 1. Survival of animals transplanted with kidneys subjected to

60 min of warm ischemia prior to preservation by machine perfusion

or cold storage with either the UW or KPS-1 preservation solutions.

Group Survivors/operated animals %

UW-CS 0/6 0.0

UW-MP 6/8 75.0

KPS-1-CS 4/7 57.2

KPS-1-MP 5/7 71.4

CS, cold storage; KPS-1, kidney preservation solution-1; MP, machine

perfusion; UW, University of Wisconsin.
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