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for a good outcome after transplantation. Currently, there are two main
methods: hypothermic machine perfusion and static cold preservation. The
main objective of this summary is to compare both preservation systems.
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We searched in Epistemonikos, the largest database of systematic reviews
in health, which is maintained by screening multiple information sources,
including MEDLINE, EMBASE, Cochrane, among others. We extracted

Origin This article is a product of the Evidence
Synthesis Project of Epistemonikos Fundation, in
collaboration with Medwave for its publication

data from the systematic reviews, reanalyzed data of primary studies, con-
ducted a meta-analysis and generated a summary of findings table using the

GRADE approach.

Type of review Non-blinded peer review by Results and conclusions

members of the methodological team of We identified 10 systematic reviews including 34 primary studies, of which

Epistemonikos Evidence Synthesis Project 13 were randomized trials. We concluded preservation by hypothermic ma-

chine perfusion probably decreases the risk of delayed graft function and

Potential conflicts of interest The authors do not Sy . . .
could lead to a slight increase in graft survival. However, there are no dif-

have relevant interests to declare. . . .
ferences in patient survival between the two methods.
Key words Hypothermic machine perfusion, static

cold preservation, kidney transplantation,

Epistemonikos, GRADE

Problem

There is an imbalance between demand and availability of organs for kidney transplantation, so strategies to increase the latter are
required. One of them is to address organ preservation, in order to optimize the state of the kidneys prior to transplantation and
achieve better post-transplant results.

Both hypothermic machine perfusion and static cold storage are alternatives for graft preservation prior to transplantation. Hypo-
thermic machine perfusion generates a continuous pumping of perfusion solution to the renal parenchyma, which provides nutrients
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and oxygen, and removes toxins, theoretically decreasing damage derived from time of ischemia. Static cold is currently the most
widely used method due to its greater availability, but the use of hypothermic machine perfusion has been increasing in recent years
due to the change in donors profile, advances in technology and available perfusion solutions. It is relevant to determine which
method is more effective in terms of post-transplant results.

Key messages

e  Hypothermic machine perfusion probably decreases the risk of delayed graft

function, might slightly improve survival of the graft at 1 year, but it makes

litdle or no difference in the survival of the patient.

e Itis not clear whether hypothermic machine perfusion decreases primary fai-

lure of the graft because the certainty of the evidence is very low.

About the body of evidence for this question

What is the evidence.
See evidence matrix in Episte-
monikos later

What types of patients were
included*

What types of interventions
were included*

ME

We found 10 systematic reviews''?, including 34

primary studies 4.

This table and the summary in general, are based
on the latter, since the observational studies did not
increase the certainty of the evidence nor provide
additional relevant information.

Some systematic reviews also included animal stud-
ies, which were not considered in this summary of
evidence’.

Five trials only included donors with circulatory
death 2225264244 four trials only included brain-

21233143, two trials included donors

dead donors
with both circulatory and brain death'**; one trial
included brain-dead patients and expanded donor

41

criteria®, and one trial included patients with cir-

culatory death, brain death, and expanded donor

criteria®.

The average age of donors was 39.9 years for do-
nors with circulatory death and 46.3 for donors
with brain death.

The average time of ischemia was 23.5 hours for
kidneys receiving hypothermic machine perfusion,
and 19.5 hours for static cold.

All trials compared hypothermic machine perfu-

sion against static COld 12,20,21,22,23,25,26,29,31,41,42,43,44'

The type of perfusion machine used to perform hy-
pothermic perfusion varied between the different
trials. One trial used Waters/ Gambro®, five trials
used only Waters MOX100 1221233143 four trials
used ORP LifePort 24442 one trial used only
Gambro® and one trial used Nikkiso APS-02%.
There is no information regarding the type of ma-

chine used in one trial®.

Methods

To answer the question, we used
Epistemonikos, the largest database
of systematic reviews in health,
which is maintained by screening
multiple information sources, in-
cluding MEDLINE, EMBASE,
Cochrane, among others, to iden-
tify systematic reviews and their in-
cluded primary studies. We ex-
tracted data from the identified re-
views and reanalyzed data from pri-
mary studies included in those re-
views. With this information, we
generated a structured summary
denominated FRISBEE (Friendly
Summary of Body of Evidence us-
ing Epistemonikos) using a pre-es-
tablished format, which includes
key messages, a summary of the
body of evidence (presented as an
evidence matrix in Epistemonikos),
meta-analysis of the total of studies
when it is possible, a summary of
findings table following the
GRADE approach and a table of
other considerations for decision-
making.
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What types of outcomes
were measured

The different preservative fluids used in static cold

also varied between trials. Four trials used the

12202131 seven trials used a

22,26,29,41-

Euro-Collins solution
solution from the University of Wisconsin
“ and one used Marshall's solution”. Only one
trial did not specify which preservative solution for
static cold was used?.

The trials measured different outcomes, which
were grouped by the systematic reviews as follows:

e Delayed graft function
e Primary graft failure
e Graft survival at 1 year

e Survival of the patient at 1 year

* The information about primary studies is extracted from the systematic reviews identified,

unless otherwise specified.

Summary of Findings

The information on the effects of hypothermic machine perfusion compared to static cold preservation is based on 13 randomized
trials that included 2122 kidneys 12:20-23:25:26.29.3141-44,

All trials measured delayed graft function (2122 kidneys), eight trials primary graft failure (1719 kidneys
graft survival at one year (2002 kidneys) 2232293141424 and gix survival of the patient at one-year (1622 kidneys) **

The summary of findings is as follows:

e Hypothermic machine perfusion probably decreases delayed graft function. The certainty of the evidence is moderate.

) 20,22,26,29,31,41,42,44’ 10 trials

e Itis not clear whether hypothermic machine perfusion decreases primary failure of the graft because the certainty of the evidence is very

low.

e Hypothermic machine perfusion might slightly improve graft survival at 1 year, but the certainty of the evidence is low.

e Hypothermic machine perfusion results in little or no difference in survival of the patient at 1 year. The certainty of the evidence is high.
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Hypothermic machine perfusion versus static cold preservation in kidney transplantation

Patients Patients undergoing a kidney transplant
Intervention Hypothermic machine perfusion
Comparison Static cold storage

Absolute effect®

] ] Relative Certainty of evi-
TH hypoth h - ’
Outcome WITH static cold storage e P ::fucs?:: e effect dence
P (95% CI) (GRADE)
Difference: patients per 1000

430 per 1000 344 per 1000
Delayed graft fun- RR 0.80 DPpPpO!
ction Difference: 86 kidneys less (0.70 0 0.92) |  Moderate

(Margin of error: from 35 to 129 less)

62 per 1000 57 per 1000
Primary graft fai- RR 0.91 OO0
lure Difference: 5 kidneys less (0.48 to 1.71) Very low

(Margin of error: from 32 less to 44 more)
Graft survival at 1- RR 1.05 OO
1 1

year 797 per 1000 837 per 1000 (1.00 0 1.11) Low
Survival of the pa- Difference: 40 kidneys more RR 0,99 OPDD
tient at 1 year (Margin of error: from 0 to 88 more) (0,97 to 1,01) High

938 per 1000 928 per 1000
Patient  survival RR 0.99 ODDD
at 1 year Difference: 10 kidneys less (0.97 to 1.01) High

(Margin of error: from 28 to 9 more)

Margin of error: 95% confidence interval (CI).

RR: Risk ratio.

GRADE: Evidence grades of the GRADE Working Group (see later).

*The risk WITH static cold storage is based on the risk in the control group of the trials. The risk WITH hypothermic machine
perfusion (and its margin of error) is calculated from relative effect (and its margin of error).

! The certainty of evidence was downgraded one level because of risk of bias.

% The certainty of the evidence was downgraded two levels for imprecision, since the decision could vary at the extremes of the confi-
dence interval. In the case of primary graft failure, two levels were downgraded by this factor, since the decisions at each end of the
interval would be very different.

Follow the link to access the interactive version of this table (Interactive Summary of Findings — iSoF)
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https://isof.epistemonikos.org/#/finding/5be9eec2e3089d07c1542469

About the certainty of
the evidence

(GRADE)*

SeISP LS
High: This research provides a very

good indication of the likely effect. The
likelihood that the effect will be sub-
stantially differentt is low.

SIS,

Moderate: This research provides a
good indication of the likely effect. The
likelihood that the effect will be sub-

stantially differentt is moderate.

®e00

Low: This research provides some indi-
cation of the likely effect. However, the
likelihood that it will be substantially
differentt is high.

00@)

Very low: This research does not pro-
vide a reliable indication of the likely
effect. The likelihood that the effect
will be substantially differentt is very
high.

* This concept is also called ‘quality of
the evidence’ or ‘confidence in effect es-
timates’.

1 Substantially different = a large
enough difference that it might affect a
decision

Other considerations for decision-making

To whom this evidence does and does not apply

The evidence presented in this summary applies to kidney grafts from donors with cir-
culatory death, cerebral death or expanded criteria.

Most of the donors and recipients were adults, so this evidence should be extrapolated
with caution to the pediatric population. There was no distinction between sexes, so the
results are applicable to both groups indistinctly.

About the outcomes included in this summary

The outcomes included in this summary are those considered critical for clinical decision
making, according to the opinion of the authors. In general, they coincide with those
presented in the systematic reviews identified.

Balance between benefits and risks, and certainty of the evidence

Hypothermic machine perfusion probably decreases delayed graft function in compari-
son with the static cold storage, with a moderate level of certainty. It might also slightly
improve the survival of the graft at 1 year, but the certainty of the evidence is low. Ad-
ditionally, there is little or no difference in the survival of the patient at 1 year.

No information was found on adverse effects for both graft preservation techniques,
which is an important piece of information for decision-making.

Resource considerations

One systematic review” analyzed cost-effectiveness between the two alternatives, con-
cluding there is not enough evidence to generate an appropriate economic model, so
their results should be interpreted with caution. This review indicates that hypothermic
machine perfusion is associated with an increase in the costs of the transplant program
in comparison to static cold preservation, mainly derived from perfusion machine and
supplies. However, the costs would be offset by the subsequent reduction in hospitaliza-
tion and dialysis requirements associated with a lower incidence delayed graft function
and longer survival of the graft.

What would patients and their doctors think about this intervention

Regarding the evidence presented in this summary, many clinicians should prefer the

use of hypothermic machine perfusion, since it decreases delayed graft function and could improve its survival. However, due to the
lack of information on cost-effectiveness, and uncertainty about adverse effects, some variability in decision-making can be antici-

pated.
Differences between this summary and other sources
The conclusions of this summary agree with those of the identified systematic reviews.

The Kidney Disease Improving Global Outcomes (KDIGO) guidelines®, the Kidney Disease Outcomes Quality Initiative
(KDOQI)* and the Canadian Society of Transplantation?” do not address the topic covered in this summary of evidence.

Could this evidence change in the future?

The probability that future research changes the conclusions of this summary is low, due to the certainty of the existing evidence,
especially in relation to delayed graft function and survival of the patient.

We did not identify ongoing trials evaluating this question in the International Clinical Trials Registry Platform of the World Health
Organization or systematic reviews in the International prospective register of systematic reviews (PROSPERO).
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How we conducted this summary

Using automated and collaborative means, we compiled all the relevant evi- Notes
dence for the question of interest and we present it as a matrix of evidence. The upper portion of the matrix of evidence will dis-
play a warning of “new evidence” if new systematic
= reviews are published after the publication of this
g ~ O T v summary. Even though the project considers the pe-
5 CEJ € & g w E g E riodical update of these summaries, users are invited
€z 88 £ g % & & 33588 fé: e Sy to comment in Medwave or to contact the authors
CREER=ERIZ=E=ZIZE=2SRaC

through email if they find new evidence and the sum-
mary should be updated earlier.

Hameed A.M. . . . . .
2016 After creating an account in Epistemonikos, users will
Dikdanzgig be able to save the matrixes and to receive automated
O'Callaghan JM notifications any FlmC new evidence potentially rele-
2013 vant for the question appears.
Wight JP I . . .
2003 This article is part of the Epistemonikos Evidence
Bathigji: Synthesis project. It is elaborated with a pre-estab-
lished methodology, following rigorous methodolog-
An evidence matrix is a table that compares systematic reviews that answer the same ical standards and internal peer review process. Each
question. of these articles corresponds to a summary, denomi-

Rows represent systematic reviews, and columns show primary studies.
The boxes in green comespond fo studies included in the respective revisions.

nated FRISBEE (Friendly Summary of Body of Evi-

The system automatically detects new systematic reviews including any of the primary dence using Epistemonikos), whose main objective is

studies in the matrix, which will be added if they actually answer the same question.

to synthesize the body of evidence for a specific ques-
tion, with a friendly format to clinical professionals.

Follow the link to access the interactive version: Hypothermic machine per- Its main resources are based on the evidence matrix

fusion versus static cold preservation in kidney transplantation

Referencias

1.

Bathini V, McGregor T, McAlister VC, Luke PP, Sener A. Renal per-

fusion pump vs cold storage for donation after cardiac death kidneys:

a systematic review. ] Urol. 2013 Jun;189(6):2214-20. | CrossRef |
PubMed |

Bond M, Pitt M, Akoh J, Moxham T, Hoyle M, Anderson R. The
effectiveness and cost-effectiveness of methods of storing donated kid-

neys from deceased donors: a systematic review and economic model.

Health Technol Assess. 2009 Aug;13(38):iii-iv, xi-xiv, 1-156. | Cross- 7.
Ref | PubMed |

Deng R, Gu G, Wang D, Tai Q, Wu L, Ju W, Zhu X, Guo Z, He X.
Machine perfusion versus cold storage of kidneys derived from dona-

tion after cardiac death: a meta-analysis. PLoS  One.
2013;8(3):€56368. | CrossRef | PubMed | PMC | 8.
Dikdan GS, Mora-Esteves C, Koneru B. Review of randomized clini-

cal trials of donor management and organ preservation in deceased do-

nors: opportunities and issues. Transplantation. 2012  Sep
15;94(5):425-41. | CrossRef | PubMed | 9.
Hameed AM, Pleass HC, Wong G, Hawthorne WJ. Maximizing kid-

neys for transplantation using machine perfusion: from the past to the

future: A comprehensive systematic review and meta-analysis. Medi-

cine (Baltimore). 2016 Oct;95(40):¢5083. | PubMed | PMC | 10.
Hu X.-Y., Wang Y.-F., Ye Q.-F., Chen Z.-Q., Fan X.-L., Guo Y., Li

N.. Effects of hypothermic machine perfusion versus static cold storage

of kidney allografts on transplant outcomes: A Meta-analysis. Chinese
Journal of Tissue Engineering Research. 2015;19(42):6882-6888. 11.

ME[@"-"': e

of Epistemonikos and analysis of results using
GRADE methodology. Further details of the meth-
ods for developing this FRISBEE are described here
(http://dx.doi.org/10.5867/medwave.2014.06.5997)

Epistemonikos foundation is a non-for-profit organ-
ization aiming to bring information closer to health
decision-makers with technology. Its main develop-
ment is Epistemonikos database

www.epistemonikos.org.

Jiao B, Liu S, Liu H, Cheng D, Cheng Y, Liu Y. Hypothermic ma-
chine perfusion reduces delayed graft function and improves one-year
graft survival of kidneys from expanded criteria donors: a meta-analy-
sis. PLoS One. 2013 Dec 10;8(12):e81826. | CrossRef | PubMed |
PMC |

Lam VW, Laurence JM, Richardson AJ, Pleass HC, Allen RD. Hypo-
thermic machine perfusion in deceased donor kidney transplantation:
a systematic review. ] Surg Res. 2013 Mar;180(1):176-82. | CrossRef
| PubMed |

O'Callaghan JM, Morgan RD, Knight SR, Morris PJ. Systematic re-
view and meta-analysis of hypothermic machine perfusion versus static
cold storage of kidney allografts on transplant outcomes. Br J Surg.
2013 Jul;100(8):991-1001. | CrossRef | PubMed |

Wight JP, Chilcott JB, Holmes MW, Brewer N. Pulsatile machine
perfusion vs. cold storage of kidneys for transplantation: a rapid and
systematic review. Clin Transplant. 2003 Aug;17(4):293-307. | Pub-
Med |

Abboud I, Antoine C, Gaudez F, Fieux F, Lefaucheur C, Pillebout E,
Viglietti D, Serrato T, Vérine ], Flamant M, Peraldi MN, Glotz D.
Pulsatile perfusion preservation for expanded-criteria donors kidneys:
Impact on delayed graft function rate. Int J Artif Organs. 2011
Jun;34(6):513-8. | CrossRef | PubMed |

6/8


https://www.epistemonikos.org/en/matrixes/5aa8a0496ec0d60135536a5c
https://www.epistemonikos.org/en/matrixes/5aa8a0496ec0d60135536a5c
https://dx.doi.org/10.1016/j.juro.2012.11.173
http://www.ncbi.nlm.nih.gov/pubmed/23219548?dopt=Abstract
https://dx.doi.org/10.3310/hta13380
https://dx.doi.org/10.3310/hta13380
http://www.ncbi.nlm.nih.gov/pubmed/19674537?dopt=Abstract
https://dx.doi.org/10.1371/journal.pone.0056368
http://www.ncbi.nlm.nih.gov/pubmed/23536758?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pmc/?term=PMC3594243
https://dx.doi.org/10.1097/TP.0b013e3182547537
http://www.ncbi.nlm.nih.gov/pubmed/22892991?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/27749583?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pmc/?term=PMC5059086
https://dx.doi.org/10.1371/journal.pone.0081826
http://www.ncbi.nlm.nih.gov/pubmed/24339970?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pmc/?term=PMC3858268
https://dx.doi.org/10.1016/j.jss.2012.10.055
http://www.ncbi.nlm.nih.gov/pubmed/23211958?dopt=Abstract
https://dx.doi.org/10.1002/bjs.9169
http://www.ncbi.nlm.nih.gov/pubmed/23754643?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12868986?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12868986?dopt=Abstract
https://dx.doi.org/10.5301/IJAO.2011.8458
http://www.ncbi.nlm.nih.gov/pubmed/21725933?dopt=Abstract

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Alijani MR, Cutler JA, DelValle CJ, Morres DN, Fawzy A, Pechan
BW, Helfrich GB. Single-donor cold storage versus machine perfusion
in cadaver kidney preservation. Transplantation. 1985 Dec;40(6):659-
61. | PubMed |

Barber WH, Deierhoi MH, Phillips MG, Diethelm AG. Preservation
by pulsatile perfusion improves early renal allograft function. Trans-
plant Proc. 1988 Oct;20(5):865-8. | PubMed |

Cannon RM, Brock GN, Garrison RN, Smith JW, Marvin MR,
Franklin GA. To pump or not to pump: a comparison of machine
perfusion vs cold storage for deceased donor kidney transplantation. J
Am Coll Surg. 2013 Apr;216(4):625-33; discussion 633-4. | CrossRef
| PubMed |

Cannon RM, Brock GN, Garrison RN, Marvin MR, Franklin GA,
Davis EG. Machine perfusion: not just for marginal kidney donors.
Am Surg. 2015 Jun;81(6):550-6. | PubMed |

Chueh SC, Sankari BR, Lipscomb L, Modak A, Castello MG, Av-
allone EJ. The benefits of pulsatile machine perfusion of standard cri-
teria deceased donor kidneys at a geographically remote transplant cen-
ter. ASAIO J. 2014 Jan-Feb;60(1):76-80. | CrossRef | PubMed |
Forde JC, Shields WP, Azhar M, Daly PJ, Zimmermann JA, Smyth
GP, Eng MP, Power RE, Mohan P, Hickey DP, Little DM. Single
centre experience of hypothermic machine perfusion of kidneys from
extended criteria deceased heart-beating donors: a comparative study.
Ir ] Med Sci. 2016 Feb;185(1):121-5. | CrossRef | PubMed |

Gill J, Dong J, Eng M, Landsberg D, Gill JS. Pulsatile perfusion re-
duces the risk of delayed graft function in deceased donor kidney trans-
plants, irrespective of donor type and cold ischemic time. Transplan-
tation. 2014 Mar 27;97(6):668-74. | CrossRef | PubMed |

Guy A, McGrogan D, Inston N, Ready A. Hypothermic machine per-
fusion permits extended cold ischemia times with improved early graft
function. Exp Clin Transplant. 2015 Apr;13(2):130-7. | PubMed |
Halloran P, Aprile M. A randomized prospective trial of cold storage
versus pulsatile perfusion for cadaver kidney preservation. Transplan-
tation. 1987 Jun;43(6):827-32. | PubMed |

Heil JE, Canafax DM, Sutherland DE, Simmons RL, Dunning M,
Najarian JS. A controlled comparison of kidney preservation by two
methods: machine perfusion and cold storage. Transplant Proc. 1987
Feb;19(1 Pt 3):2046. | PubMed |

Jochmans I, Moers C, Smits JM, Leuvenink HG, Treckmann J, Paul
A, Rahmel A, Squifflet JP, van Heurn E, Monbaliu D, Ploeg R],
Pirenne J. Machine perfusion versus cold storage for the preservation
of kidneys donated after cardiac death: a multicenter, randomized,
controlled trial. Ann Surg. 2010 Nov;252(5):756-64. | CrossRef | Pub-
Med |

Kwiatkowski A, Wszota M, Kosieradzki M, Danielewicz R, Ostrowski
K, Domagala P, Lisik W, Fesotowicz S, Michalak G, Trzebicki J, Dur-
lik M, Paczek L, Rowinski W, Chmura A. The early and long term
function and survival of kidney allografts stored before transplantation
by hypothermic pulsatile perfusion. A prospective randomized study.
Ann Transplant. 2009 Jan-Mar;14(1):14-7. | PubMed |

Lodhi SA, Lamb KE, Uddin I, Meier-Kriesche HU. Pulsatile pump
decreases risk of delayed graft function in kidneys donated after cardiac
death. Am ] Transplant. 2012 Oct;12(10):2774-80. | CrossRef | Pub-
Med |

Matsuoka L, Shah T, Aswad S, Bunnapradist S, Cho Y, Mendez RG,
Mendez R, Selby R. Pulsatile perfusion reduces the incidence of de-
layed graft function in expanded criteria donor kidney transplantation.
Am ] Transplant. 2006 Jun;6(6):1473-8. | PubMed |

Matsuno N, Sakurai E, Tamaki I, Uchiyama M, Kozaki K, Kozaki M.
The effect of machine perfusion preservation versus cold storage on the
function of kidneys from non-heart-beating donors. Transplantation.

1994 Jan;57(2):293-4. | CrossRef | PubMed |

ME[{? AVE

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Matsuoka L, Shah T, Aswad S, Bunnapradist S, Cho Y, Mendez RG,
Mendez R, Selby R. Pulsatile perfusion reduces the incidence of de-
layed graft function in expanded criteria donor kidney transplantation.
Am ] Transplant. 2006 Jun;6(6):1473-8. | PubMed |

Merion RM, Oh HK, Port FK, Toledo-Pereyra LH, Turcotte JG. A
prospective controlled trial of cold-storage versus machine-perfusion
preservation in cadaveric renal transplantation. Transplantation. 1990
Aug;50(2):230-3. | PubMed |

Moers C, Smits JM, Maathuis MH, Treckmann J, van Gelder F, Na-
pieralski BP, van Kasterop-Kutz M, van der Heide JJ, Squifflet JP, van
Heurn E, Kirste GR, Rahmel A, Leuvenink HG, Paul A, Pirenne J,
Ploeg RJ. Machine perfusion or cold storage in deceased-donor kidney
transplantation. N Engl ] Med. 2009 Jan 1;360(1):7-19. | CrossRef |
PubMed |

Moustafellos P, Hadjianastassiou V, Roy D, Muktadir A, Contractor
H, Vaidya A, Friend PJ. The influence of pulsatile preservation in kid-
ney transplantation from non-heart-beating donors. Transplant Proc.
2007 Jun;39(5):1323-5. | PubMed |

Mozes M, Finch W, Reckard C, etal.. Comparison of cold storage and
machine perfusion in the preservation of cadaver kidneys: a prospec-
tive, randomized study. Transplant Proc. 1985;(17):1474-1477.
Opelz G, Terasaki PI. Advantage of cold storage over machine perfu-
sion for preservation of cadaver kidneys. Transplantation. 1982
Jan;33(1):64-8. | PubMed |

Plata-Munoz JJ, Muthusamy A, Quiroga I, Contractor HH, Sinha S,
Vaidya A, Darby C, Fuggle SV, Friend PJ. Impact of pulsatile perfu-
sion on postoperative outcome of kidneys from controlled donors after
cardiac death. Transpl Int. 2008 Sep;21(9):899-907. | CrossRef | Pub-
Med |

Polyak MM, Arrington BO, Stubenbord WT, Boykin J, Brown T,
Jean-Jacques MA, Estevez ], Kapur S, Kinkhabwala M. The influence
of pulsatile preservation on renal transplantation in the 1990s. Trans-
plantation. 2000 Jan 27;69(2):249-58. | PubMed |

Rosenthal JT, Herman JB, Taylor RJ, Broznick B, Hakala TR. Com-
parison of pulsatile machine perfusion with cold storage for cadaver
kidney preservation. Transplantation. 1984 Apr;37(4):425-6. | Pub-
Med |

Schold JD, Kaplan B, Howard R], Reed Al Foley DP, Meier-Kriesche
HU. Are we frozen in time? Analysis of the utilization and efficacy of
pulsatile perfusion in renal transplantation. Am J Transplant. 2005
Jul;5(7):1681-8. | PubMed |

Sedigh A, Tufveson G, Bickman L, Biglarnia AR, Lorant T. Initial
experience with hypothermic machine perfusion of kidneys from de-
ceased donors in the Uppsala region in Sweden. Transplant Proc. 2013
Apr;45(3):1168-71. | CrossRef | PubMed |

Sellers MT, Gallichio MH, Hudson SL, Young CJ, Bynon JS, Eckhoff
DE, Deierhoi MH, Diethelm AG, Thompson JA. Improved outcomes
in cadaveric renal allografts with pulsatile preservation. Clin Trans-
plant. 2000 Dec;14(6):543-9. | PubMed |

Sheil AG, Drummond JM, Rogers JH, Boulas J, May ], Storey BG. A
controlled clinical trial of machine perfusion of cadaveric donor renal
allografts. Lancet. 1975 Aug 16;2(7929):287-90. | PubMed |

Stratta R], Moore PS, Farney AC, Rogers J, Hartmann EL, Reeves-
Daniel A, Gautreaux MD, Iskandar SS, Adams PL. Influence of pul-
satile perfusion preservation on outcomes in kidney transplantation
from expanded criteria donors. ] Am Coll Surg. 2007
May;204(5):873-82; discussion 882-4. | PubMed |

Treckmann J, Moers C, Smits JM, Gallinat A, Maathuis MH, van
Kasterop-Kutz M, Jochmans I, Homan van der Heide JJ, Squifflet JP,
van Heurn E, Kirste GR, Rahmel A, Leuvenink HG, Pirenne J, Ploeg
RJ, Paul A. Machine perfusion versus cold storage for preservation of

718


http://www.ncbi.nlm.nih.gov/pubmed/3907039?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3055519?dopt=Abstract
https://dx.doi.org/10.1016/j.jamcollsurg.2012.12.025
http://www.ncbi.nlm.nih.gov/pubmed/23521942?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/26031265?dopt=Abstract
https://dx.doi.org/10.1097/MAT.0000000000000014
http://www.ncbi.nlm.nih.gov/pubmed/24296777?dopt=Abstract
https://dx.doi.org/10.1007/s11845-014-1235-8
http://www.ncbi.nlm.nih.gov/pubmed/25472824?dopt=Abstract
https://dx.doi.org/10.1097/01.TP.0000438637.29214.10
http://www.ncbi.nlm.nih.gov/pubmed/24637865?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25871364?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3590300?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3274468?dopt=Abstract
https://dx.doi.org/10.1097/SLA.0b013e3181ffc256
http://www.ncbi.nlm.nih.gov/pubmed/21037431?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21037431?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19289991?dopt=Abstract
https://dx.doi.org/10.1111/j.1600-6143.2012.04179.x
http://www.ncbi.nlm.nih.gov/pubmed/22823748?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22823748?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16686773?dopt=Abstract
https://dx.doi.org/10.1056/NEJMoa0802289
http://www.ncbi.nlm.nih.gov/pubmed/8310523?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16686773?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2382290?dopt=Abstract
https://dx.doi.org/10.1056/NEJMoa0802289
http://www.ncbi.nlm.nih.gov/pubmed/19118301?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17580131?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7039024?dopt=Abstract
https://dx.doi.org/10.1111/j.1432-2277.2008.00685.x
http://www.ncbi.nlm.nih.gov/pubmed/18444944?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18444944?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10670635?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6369677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6369677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15943626?dopt=Abstract
https://dx.doi.org/10.1016/j.transproceed.2012.10.017
http://www.ncbi.nlm.nih.gov/pubmed/23622652?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11127306?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/50505?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17481502?dopt=Abstract

42.

43.

44.

kidneys from expanded criteria donors after brain death. Transpl Int.
2011 Jun;24(6):548-54. | CrossRef | PubMed |

Van Der Vliet JA, Kievit JK, Héné RJ, Hilbrands LB, Kootstra G.
Preservation of non-heart-beating donor kidneys: a clinical prospective
randomised case-control study of machine perfusion versus cold stor-
age. Transplant Proc. 2001 Feb-Mar;33(1-2):847. | PubMed |

Veller MG, Botha JR, Britz RS, Gecelter GR, Beale PG, Margolius
LP, Meyers KE, Thompson PD, Meyers AM, Myburgh JA. Renal al-
lograft preservation: a comparison of University of Wisconsin solution
and of hypothermic continuous pulsatile perfusion. Clin Transplant.
1994 Apr;8(2 Pt 1):97-100. | PubMed |

Watson CJ, Wells AC, Roberts R], Akoh JA, Friend PJ, Akyol M, Cal-
der FR, Allen JE, Jones MN, Collett D, Bradley JA. Cold machine
perfusion versus static cold storage of kidneys donated after cardiac
death: a UK multicenter randomized controlled trial. Am ] Trans-

plant. 2010 Sep;10(9):1991-9. | CrossRef | PubMed |

45.

46.

47.

Kidney Disease: Improving Global Outcomes (KDIGO) Transplant
Work Group. KDIGO cdlinical practice guideline for the care of kidney
transplant recipients. American Journal of Transplantation 2009;
9(Suppl 3): S1-S157. | PubMed |

Kidney Disease Outcomes Quality Initiative (KDOQI). KDOQI US
Commentary on the 2009 KDIGO Clinical Practice Guideline for the
Care of Kidney Transplant Recipients. American Journal of Kidney
Diseases 2010 Aug; 56 (2): 189-218. | PubMed |

Knoll GA, Blydt-Hansen TD, Campbell P. Canadian Society of
Transplantation and Canadian Society of Nephrology commentary on
the 2009 KDIGO clinical practice guideline for the care of kidney
transplant recipients. Am ] Kidney Dis. 2010 Aug;56(2):219-46. |
PubMed |

Correspondencia a

Centro Evidencia UC

Pontificia Universidad Catélica de Chile
Diagonal Paraguay 476

Santiago

Chile

@06

Esta obra de Medwave estd bajo una licencia Creative Commons Atribucién-No Comercial 3.0 Unported.
Esta licencia permite el uso, distribucién y reproduccion del articulo en cualquier medio, siempre y cuando se
otorgue el crédito correspondiente al autor del articulo y al medio en que se publica, en este caso, Medwave.

MED


https://dx.doi.org/10.1111/j.1432-2277.2011.01232.x
http://www.ncbi.nlm.nih.gov/pubmed/21332580?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11267094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8019029?dopt=Abstract
https://dx.doi.org/10.1111/j.1600-6143.2010.03165.x
http://www.ncbi.nlm.nih.gov/pubmed/20883534?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20164816?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20598411?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20659623?dopt=Abstract
http://creativecommons.org/licenses/by-nc/3.0/

	Living FRIendly Summaries of the Body of Evidence using Epistemonikos (FRISBEE)
	Hypothermic machine perfusion versus static cold preservation in kidney transplantation
	José Ignacio Domíngueza,b, Martin de Amestia,b, Alejandro Majersonb,c,*
	a Facultad de Medicina, Pontificia Universidad Católica de Chile, Santiago, Chile
	b Proyecto Epistemonikos, Santiago, Chile
	c Departamento de Urología, Facultad de Medicina, Pontificia Universidad Católica de Chile, Santiago, Chile
	Abstract
	Problem
	About the body of evidence for this question
	Summary of Findings
	Other considerations for decision-making
	How we conducted this summary
	Referencias



	About the certainty of the evidence
	(GRADE)*

