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Transplantation [Au: All of our News & Views articles have a strapline for production

purposesOK]

Pulsatile perfusion—time for a prospective trial [Au: We need a title for your article that is
60 characters (including spaces) or fewer. This is my suggestion; please feel free to

amend within this limit.OK]

Abstract [Au: these articles have 50-word mini-abstracts. This is my suggestion; please

feel free to amend within this limit.]

Pulsatile perfusion is increasingly being used to preserve kidneys from non-standard criteria

donors. Indeed, machine preservation has been shown in retrospective analyses to be

associated with reduced rates of delayed graft function.-argreducedrates-ofrejection-
However, well-designed prospective clinical trials are needed to validate-these-findingsevaluate

the impact on organ discard, rejection, long term graft function and cost.

Gritsch, H. A. Nat. Rev. Nephrol. advance online publication XX Month 2014; doi:10.1038/ [Au:

This line is for production purposes]

In the 1960s, alleary-daysfAu-whenwas-this? The-1980s2-90s? Please-speeify]-of
deceased donor kidneys were recovered after cardiac arrest.! renal transplantationpuisatite

preservation (perfusion) [Au:0OK?] was implemented to reduce the emergency created by

limiting the cold ischaemia time_to a few hours. _for kidreys—precured-from-donersaftercardiae-
arrest.*-However-two-majer events limited the progress in pulsatile perfusion research. Firstly,

the Ad Hoc Committee of Harvard Medical School proposed a neurological definition of death in
1968.% [Au: Is there any record of this that you can cite? A webpage is OKSee new

reference] Theis definitien_of brain death is not accepted world -wide andthe specific criteria
that are used remain controversial.®> However, in many countries this policy change , which-

stateeofAuPlease briefly state the definitionfor-completeness:}-altoewed-fortherecovery

of organs with minimal warm ischaemia. The second event was a report by Collins et al.*? in

1969 that showed that simple cold storage preserved the organ, simplified the transportation,
and facilitated the exchange of kidneys to improve tissue matching_by widening the donor pool.



[Au: Do you mean that cold storage facilitated the exchange of kidneys between centres,

widening the donor pool and, therefore, improving tissue matching?yes]

[Au: | think linking this historical perspective with current research interests is needed.
This is my suggestion. Please amend as you see fit.] Over the past several decades, there
has been dramatic improvement in kidney transplant survival leading to increasing demand for
deceased donor organs. With a limited supply, transplant programs are accepting kidneys from

older donors and again from donors following cardiac arrest. aMeﬁal—s%Fa{e@es—[—Au—sueh—
as?] have

interest in pulsatile preservation is motivated by efforts to improve renal allograft outcomes in
spite of the increasing use of organs from deceased donors whose characteristics are less than
ideal: frequently referred to as “marginal” marginal deners—Nearly 50% of organs are now
obtained from so called expanded criteria donors (ECDs) or donors whose death was
determined by cardiac criteria derers-after<cireulatery-death-(DCDs)._Pulsatile perfusion
requires a surgeon, or technician, to attach the arteries to the machine which then pumps chilled

preservation solution through the kidney in a recirculating fashion. The machine is programmed
to maintain a set perfusion pressure or flow rate. In some cases a technician will monitor these

parameters and add medications to reduce the vascular resistance in the kidney. Generally a
kidney must be on the machine for at least six hours to achieve the maximala signifi such as at.

reducution in_perfion pressures and the levels of inflammatory cytokines.>° [Au: For
completeness, can you please briefly describe what the pulsatile perfusion procedure
involves? What are the advantages and disadvantages? Later you mention ‘the decision
to use pulsatile perfusion’, which implies some limitations. Listing these here will

improve readability in the later sections.] In addition, an advantage of the new generation of

pulsatile preservation units is that they are highly portable and low maintenance, however,
because of their expense they A ' i i i
reguire-only-low-levels-of-maintenrancethey-are rarely transported outside of the local organ
procurement agency boundaries-because-of-theirexpense.

In a recent study of the Scientific Registry of Transplant Recipients, Gill et al.” clearly show that
use of pulsatile perfusion [Au: We do not typically abbreviate two-word phrasesOK] has
increased in the past decade, with over 50 % the-majerity-of organs from DCDs and ECDs



being placed on pulsatile perfusion. [Au: By my calculation from the data in Figure 2 in the
paper, 50% of the DCD and ECD organs had pulsatile perfusion. Please can you clarify
what you mean by ‘majority’?] The major strength of the analysis is the large cohort of
patients (n = 94,709) [Au: number added OK?_OK] from the USA. [Au: Moved previous
sentence up from the end of the paragraph to improve flow. Can you briefly expand on
some of the other design aspects and results of the study? The stratification based on
the cold ischaemia time, and the results of that analysis? The association study
findings?] The_multivariate analysis of cold ischemia time (CIT) and preservation methodse-
analyses show that [Au: Linking statement added presuming you answer the above query,

OK?] kidneys from standard criteria donors (SCDs) with acute kidney injury or diabetes [Au:

either type?_Analysis was done as either], as well as whewhom experienced tratmaalse-
seemtrauma also seems to be selected for pulsatile perfusion. The authors demonstrate that the
risk of delayed graft function (DGF) increases with prolonged cold ischaemia time (CIT) and the
relative risk of DGF is reduced to a statistically significant level for organs from SCDs, ECDs,
and DCDs (P < 0.05)[Au: Please quote the P values]. The only exception is organs from
ECDs with <6 hours of CIT (P > 0.05)([Au: P value_exact value not stated?]).

Although a large study, the analysis also has some considerable limitations_for which —Fthe
authors attempt to control by ferseme-efthese-with-the-multivariate analysis. They
acknowledge that a retrospective analysis of registry data is not able to determine all of the
factors that contributed to the decision to use pulsatile perfusion.” In particular, for the kidneys
withHerg CIT_over 24 hours, [Au: what is considered ‘long’?] perfusion parameters_such as
high renal resistance and biopsy results might have lead to organ discard. had-an-impact—fAu:

What kind of impact? Can you please specify, and include an appropriate reference(s)]

These results can also influence the decisiente-transplantthe-organ-andthe-character of the

recipients. A major limitation to the study by Gill and co-workers is that the incidence but not the

duration of DGF is reported. The-greatestiimitation-of-the-study-by-Gilt-ane-co-werkers—in-my-
epinton—is-thatthe-duration-of DGHwas-notreperted-">-With the large number of patients in this

study, a small difference in the need for dialysis in the first week after transplantation might be

statistically significant, but clinically not that important_if the long term graft function and survival

is the same. [Au: Why would it not be clinically important?]



In the current era of limited donor organ supply, we need to use all organs that will provide a
benefit to patients. It is encouraging that pulsatile perfusion can reduce DGF and, in many
cases, its use has been associated with lower rates of rejection. But we need more information

regarding kidney function, rates of rejection, and However—sher-term-studiestooking-at-1-year
graft survival might ret-be-adequately to determine the benefits of various new preservation

techniques.

As transplant professionals, we must also be good stewards of the limited healthcare resources.
Pulsatile perfusion adds a significant expense to the organ acquisition cost and the benefits of
this additional cost might not be offset for many years. A limitation of this type of analysis is that
pulsatile perfusion is used in a highly variable fashion. Only a few programmes keep the organ
on the machine from the time of organ recovery until the time of preparation for transplantation.

Instead, most centres use a combination of phases of cold storage and machine preservation.;

[Au: machine is pulsatile perfusion, correct?yes] which-canreduceperfusien-pressuresand-
the-levels-efinflammatery-eytokines-* Fhe optimal timing of pulsatile perfusion and the minimal

time on the machine to achieve the reduction in DGF remains to be determined. In some cases
it might be better to minimize CIT than to pump [Au: why would this be the case?]. To make
true progress in the field, we will need well-designed clinical trials with paired kidneys from the
same donors and prospective recipient selection criteria. Unfortunately, only a few of such_
studies these-have been conducted, some of them show improved one vear graft survival with

pulsatile perfusion®, while others do not®. ineluding-ene-thatshewed " fAu: what were the

results?] A thorough cost—benefit analysis will be critical but most challenging to achievevery-

challenging:
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Pullquotes [Au: We will highlight a few statements from the article in print. These are my

suggestions, OK?]
“...we need to use all organs that will provide a benefit to patients”
“In some cases it might be better to minimize CIT than to pump”

“...most centres use a combination of phases of cold storage and machine preservation...”
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