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Background: During kidney procurement, after ice removal, kidneys located in the
retroperitoneum are at risk for rewarming owing to the time taken to retrieve other
abdominal and thoracic organs, which may lead to poorer outcomes. The purpose of
this study was to evaluate the impact of prolonged kidney procurement time (PKP) on
outcomes of kidney transplantation performed at the Queen Elizabeth IT Health Sci-
ences Centre, Halifax, Nova Scotia, Canada.

Methods: We retrospectively reviewed the cases of all adult (age > 18 yr) patients
who underwent kidney transplantation at the Queen Elizabeth II Health Sciences
Centre between Jan. 1, 2010, and Dec. 31, 2015. We included all patients who
received kidney transplants from deceased donors with a minimum follow-up period
of 3 years. We defined PKP as more than 65 minutes from aortic cross-clamp to final
organ extraction, and standard procurement time (SP) as 65 minutes or less.

Results: Among the 455 transplantation procedures performed during the study
period, we reviewed the cases of 145 patients who received kidneys from Nova Scotian
donors and were followed in Nova Scotia. No statistically significant differences were
seen in outcomes between kidney-only (z = 46) and multiorgan (z = 99) procurement,
although more organs from kidney-only donors than multiorgan donors had a Kidney
Donor Profile Index score greater than 50% (32 [69.6%] v. 48 [48.5%], p < 0.01).
Compared to the SP group (z = 115), the PKP group (z = 30) had a higher rate of
30-day graft loss (6.7% v. 0.0%, p < 0.01), a higher incidence of de novo formation of
donor-specific antibodies (3 [10.0%] v. 1 [0.9%], p < 0.01) and a lower 5-year graft sur-
vival rate (90.0% v. 97.4%, p = 0.03). Left kidneys remained 11 minutes longer on the
donor than right kidneys when multiorgan procurement was performed (p < 0.01), and
their 5-year survival rate was significantly lower than that of right kidneys (p = 0.03).

Conclusion: Procurement times longer than 65 minutes may be associated with
poorer outcomes after kidney transplantation. Measures to reduce kidney exposure to
rewarming during procurement may improve long-term outcomes.

Contexte : Au cours du prélevement de greffons rénaux, aprés I’extraction de la
glace, les reins situés dans le rétropéritoine risquent de se réchauffer en raison du
temps nécessaire au prélévement d’autres organes abdominaux et thoraciques, ce qui
peut entrainer des conséquences moins favorables. L’objectif de cette étude était
d’évaluer leffet d’'un temps de prélevement rénal prolongé (PRP) sur les résultats des
transplantations rénales réalisées au Queen Elizabeth II Health Sciences Centre, a
Halifax (N.-E., Canada).

Méthodes : Nous avons procédé a une analyse rétrospective des dossiers de tous les
patients adultes (dge > 18 ans) qui ont subi une transplantation rénale au Queen Eliza-
beth II Health Sciences Centre, entre le 1¢ janvier 2010 et le 31 décembre 2015.
Nous avons inclus tous les patients qui ont recu des reins provenant de donneurs
décédés dont le suivi se déroulait depuis au moins 3 ans. Nous avons défini le temps
de PRP 2 plus de 65 minutes, du clampage de I'aorte a Pextraction du dernier organe,
et le temps de prélévement standard (PS) 2 65 minutes ou moins.

Résultats : Parmi les 455 interventions réalisées pendant la période de I’étude, nous
avons examiné les dossiers médicaux de 145 patients qui ont recu des reins de don-
neurs provenant de la Nouvelle-Ecosse et qui étaient suivis en Nouvelle-Ecosse. Il n’y
avait aucune différence statistiquement significative entre les prélévements rénaux
uniques (7 = 46) et les préléevements d’organes multiples (z = 99), bien qu'un nombre
plus €élevé de donneurs de reins uniques que de donneurs d’organes multiples présen-
taient un score au Kidney Donor Profile Index supérieur a 50 % (32 [69,6 %] contre
48 [48,5 %], p < 0,01). Comparativement au groupe de PS (z = 115), le groupe de PRP
(n = 30) présentait un taux supérieur de perte du greffon a 30 jours (6,7 % contre
0,0 %, p <0,01), une incidence accrue de formation récurrente d’anticorps spécifiques
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au donneur (3 [10,0 %] contre 1 [0,9 %], p < 0,01) et un plus faible taux de survie du
greffon a 5 ans (90,0 % contre 97,4 %, p = 0,03). Lors des prélevements d’organes
multiples, les reins gauches sont demeurés 11 minutes de plus dans le donneur que les
reins droits (p < 0,01) et leur survie a 5 ans était significativement inférieure a celle des

reins droits (p = 0,03).

Conclusion : Les temps de prélevement supérieurs a 65 minutes peuvent étre asso-
ciés a des résultats moins favorables apres la transplantation rénale. La prise de
mesures pour diminuer ’exposition des reins au réchauffement pendant le préleve-
ment pourrait améliorer les résultats a long terme.

the most effective treatment for end-stage renal

disease.! The organ donation procedure has
become longer and more complicated, as multiple teams
must interact, and each organ has specific requirements
and cannulation sequence. There has been a decline in
harvest time priority for kidneys, and they are normally
removed from the donor after all other vascularized organs
(i.e., heart, lungs, pancreas, liver and small bowel) have
been retrieved.”* This is probably because kidneys tend to
tolerate ischemic injury better than other organs.

During organ procurement and after cross-clamp, cold
preservation solution is flushed to remove blood and to
allow organs to reach and maintain a temperature between
2°C and 4°C. Topical cooling with sterile ice is also typ-
ically performed in parallel to expedite hypothermia. This
marks the beginning of the cold ischemia time. Organ
cooling has been considered the first line of defence
against hypoxic injury as it decreases the cellular metab-
olism and improves membrane integrity to minimize the
well-known detrimental effects leading to tissue dysfunc-
tion and necrosis.*¢ Once the flush is complete, the ice is
removed, and individual organ extraction begins.

The period between ice removal and kidney extraction is
not typically measured, and it may vary depending on the
number of organs to be retrieved and the complexity of
retrieval, as well as the body habitus of the donor. Organ
harvest procedures should last on average 30-60 minutes;’
however, kidney extraction times as high as 198 minutes
have been reported.® During this “waiting period,” kidneys
located deep in the retroperitoneum gradually warm, and
their temperature can reach up to 18°C before procurement.®

The deleterious effects of long cold ischemia time on
kidney transplantation outcomes have been described.”!
However, very little has been published on the impact of
prolonged kidney procurement time (PKP) and its long-
term consequences. The purpose of this study was to
evaluate the impact of PKP during kidney-only and multi-
organ procurement on kidney transplantation outcomes.

K idney transplantation is currently considered to be

METHODS
Setting and design

"This was a retrospective cohort study including all patients
who underwent kidney transplantation between Jan. 1,
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2010, and Dec. 31, 2015, at the Queen Elizabeth IT Health
Sciences Centre, Halifax, Nova Scotia, Canada. All kidney
transplantation procedures for New Brunswick, Nova
Scotia, Prince Edward Island, and Newfoundland and
Labrador are performed at the centre. The study included
all adult (age > 18 yr) patients who received a kidney trans-
plant from deceased donors with a minimum follow-up
period of 3 years. Both donors after brain death (DBDs)
and donors after circulatory death (DCDs) were included.

Kidney transplantation performed in pediatric (age
< 18 yr) recipients or as part of a simultaneous kidney—
pancreas transplantation procedure were excluded from
the study, as were patients who did not achieve the min-
imum 3-year follow-up. Only organs harvested in Nova
Scotia were included, as retrieval times were not consis-
tently available for out-of-province procedures.

Transplantation procedure

Donation and transplantation procedures were conducted
as per our standard of care, with kidneys retrieved locally,
flushed and preserved with Static Preservation Solution
(SPS-1, Organ Recovery Systems). Organs were nonran-
domly preserved via hypothermic machine perfusion
(LifePort Kidney Transporter, Organ Recovery Systems)
or static cold storage, at the surgeon’s discretion. We
measured the time from aortic cross-clamp to extraction of
the last kidney. If an en block technique was used, the
recorded time was equal for right and left kidneys.

Outcomes

Participants were classified into standard procurement
time (SP) (£ 65 min) and PKP (> 65 min) groups. We used
a 65-minute cut-off time after cross-clamp as the PKP
time based on the highest quartile of this data set. The
65-minute cut-off point was based on the technique
described by Starzl and colleagues,'! which has a tolerance
of 30-60 minutes from cross-clamp to cold storage. We
also grouped and compared outcomes between organs
from kidney-only and multiorgan procurements.

We matched donor information with recipient data
while preserving confidentiality. We defined delayed graft
function as a lack of decrease of more than 10% in creati-
nine level in the first 3 postoperative days,'? and early graft
failure as graft nephrectomy or loss of kidney transplant



function resulting in dialysis dependence within 30 days of
transplantation. We defined extended-criteria donors as
those aged more than 60 years, or more than 50 years with
2 or 3 of the following factors: history of hypertension,
creatinine level of 133 pmol/L or higher, or death result-
ing from a stroke.”” We calculated the Kidney Donor Risk
Index and Kidney Donor Profile Index (KDPI) according
to the Organ Procurement and Transplantation Network
KDPI calculator.'

Statistical analysis

We expressed categoric variables as proportions and com-
pared them using the Pearson y? test. We expressed con-
tinuous variables as mean and standard deviation (SD), and
analyzed them using the Student # test. Variables with an
abnormal distribution were expressed as median and inter-
quartile range (IQR), and were compared according to their
distribution with the Mann—Whitney U test. We analyzed
differences in graft survival using the Kaplan-Meier esti-
mate and compared them using the log-rank test. A p value
< 0.05 was considered significant at a 95% confidence inter-
val. We analyzed the data using SPSS Statistics version 23
software (IBM Corp.) and Prism v9.0 (GraphPad).

Ethics approval

The study was approved by the Nova Scotia Health
Authority Ethics Board (protocol 1024487). Consent from
participants was waived, as all data were retrieved from our
institutionally approved transplantation database.

RESuULTS

A total of 455 transplantation procedures were performed
during the study period, of which 310 were excluded from
the study (41 procedures were performed in pediatric
recipients; in 261 cases, the kidney was donated or the
recipient was followed outside of Nova Scotia; and in
8 cases, information was missing in the registry). The
study thus included 145 participants, 115 in the SP group
and 30 in the PKP group. The baseline characteristics of
donors and recipients in the 2 groups were comparable,
although we observed statistically significant differences
in some variables. Donors in the SP group were relatively
older (mean age 48.6 [SD 15.7] yr v. 41.3 [SD 17.3] yr,
p = 0.03) and had a lower body mass index (mean 26.9
[SD 5.9] v. 29.6 [SD 6.4], p = 0.03) than those in the PKP
group (Table 1). Compared to the PKP group, kidneys in
the SP group were more likely to come from an
extended-criteria donor (45 [39.1%] v. 5 [16.7%], p <
0.01), had a higher median Kidney Donor Risk Index
score (1.1 [IQR 0.44] v. 0.88 [IQR 0.45], p < 0.01) and
were more likely to come from donors with a KDPI score
greater than 50% (71 [61.7%] v. 9 [30.0%], p < 0.01);
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however, there was no difference in the proportion of
kidney-only versus multiorgan procurement in either
group (p = 0.4). The mean procurement time was 55.7
(SD 12.6) minutes for the SP group and 89.0 (SD
14.9) minutes for the PKP group (p < 0.01).

The incidence of delayed graft function was similar for
the 2 groups, but 2 kidneys (6.7%) were lost early in the
PKP group, versus none in the SP group (p < 0.01)
(Table 2). Interestingly, 3 patients (10.0%) in the PKP
group developed de novo donor-specific antibodies, com-
pared to 1 patient (0.9%) in the SP group (p < 0.01),
although this did not result in higher rates of acute rejec-
tion events (p = 0.3) or a higher rate of long-term graft loss
(p =0.7) . A linear regression analysis with development of

Table 1. Baseline characteristics of kidney donors and

recipients according to kidney procurement time

Procurement time;
no. (%) of donors or recipients*
SP PKP

Characteristic n=115 n=230 p value
Donors
Body mass index, mean 269+59 296 +6.4 0.03
+ SD
Age, mean + SD, yr 48.6 £ 15.7 413 +£17.3 0.03
Height, mean + SD, cm 168.3+11.5 170.0 £ 8.8 0.5
Weight, mean + SD, kg 763174 85.8 + 20.1 <0.01
Creatinine level, mean 0.8+0.3 0.8+0.3 0.9
+ SD, umol/L
Sex

Male 62 (53.9) 16 (53.3) 1.0

Female 53 (46.1) 14 (46.7) 0.9
African American ethnicity 2(1.7) 0(0.0) 0.5
History of hypertension 37 (32.2) 13 (43.3) 0.2
History of diabetes mellitus 8(7.0) 2(6.7) 1.0
Cause of death 9(7.8 4(13.3) 0.4
cerebrovascular
Extended-criteria donor 45 (39.1) 5(16.7) < 0.01
Donor after circulatory 27 (23.5) 3(10.0) 0.1
death
KDRI score, median (IQR), 1.10(0.4) 0.88 (0.4) 0.008
%
KDPI score > 85% 13(11.3) 4(13.3) 0.8
KDPI score > 50% 71(61.7) 9(30.0) <0.01
Kidney procurement time, 55.7 + 12.6 89.0 + 14.9 <0.01
mean + SD, min
Kidney-only procurement 40 (34.8) 11 (36.7) 0.4
Recipients
Sex

Male 77 (67.0) 22 (73.3) 0.5

Female 38 (33.0) 8(26.7) 0.5
Age, mean = SD, yr 59.7 +11.3 57.1 +14.8 0.3
Height, mean + SD, cm 169.9 + 10.6 172.0 + 8.7 0.3
Weight, mean + SD, kg 80.6 + 15.5 82.1+£20.3 0.7
Body mass index, mean 28.0+4.9 275+53 0.7
+ SD
IQR = interquartile range; KDPI = Kidney Donor Profile Index; KDRI = Kidney Donor Risk
Index; PKP = prolonged kidney procurement time (> 65 min); SD = standard deviation;
SP = standard procurement time (< 65 min).
*Except where noted otherwise.
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Table 2. Clinical outcomes according to kidney procurement time

Procurement time;
no. (%) of recipients*

Table 3. Characteristics of donors and clinical outcomes in

multiorgan procurement group versus kidney-only
procurement group

Time since transplantation, mo

Fig. 1. Kaplan—Meier estimate of graft survival after kidney trans-
plantation, prolonged kidney procurement time (PKP) (> 65 min)
versus standard procurement time (SP) (< 65 min). Curve com-
parison using log-rank at 95% confidence interval.

donor-specific antibodies as the outcome variable did not
yield other statistically significant results. Five-year graft
survival rates were lower in the PKP group than in the SP
group (90.0% v. 97.4%, p = 0.03) (Figure 1).

Kidney-only procurement was done in 46 donors
(31.7%) overall, and these donors were older (mean age
63.3 [SD 10.5] yr v. 57.1 [SD 13.0] yr), more likely to have
a KDPI score greater than 50% (32 [69.6%] v. 48 [48.5%])
and more likely to be DCDs (30 [65.2%] v. 0 [0.0%]) than
multiorgan donors (all p < 0.01) (Table 3). The mean pro-
curement time for the kidney-only procurement group was
51.4 (SD 16.2) minutes, compared to 63.2 (SD 18.9) min-
utes for the multiorgan procurement group (p < 0.01)
(Figure 2). Overall, right kidneys were usually recovered
first, which increased procurement time for left kidneys

E576 Can J Surg/J can chir 2022;65(5)

. o
Outcome SP PKP p value Group; no. (%) of EOWS
or recipients
Short-term Multiorgan Kidney-only
Cold ischemia time, mean 9.6 +5.0 8.0+25 0.4 procurement procurement
+8D, h Characteristic/outcome n=99 n=46 pvalue
Delayed graft function 7 (6.1) 6 (20.0) 0.2
- Donors
Early graft failuret 0(0.0) 2(6.7) < 0.01 .
Body mass index, mean 27.8+5.8 284 +6.5 0.2
Long-term +3D
Donor-specific antibodies 1(0.9) 3(10.0 <0.01 Donation after circulatory 01(0) 30 (65) <0.01
Acute rejection episode 6(5.2) 3(10.0) 0.3 death
Deceased with functioning 8(7.0) 2(6.7) 1.0 Age, mean + SD, yr 57.1 +13.0 63.3+10.5 <0.01
graft KDP! score > 85% 14 (14) 3(65) 08
Graft failure 3(2.6) 3 (10.0) 0.7 KDPI score > 50% 48 (48) 32 (70) <001
PKP = prolonged kidney procurement time; SD = standard deviation; SP = standard Kidney procurement time, 63.2 +18.9 51.4 +16.2 <0.01
procurement time. mean + SD, min
*Except where noted otherwise.
tGraft nephrectomy or loss of kidney transplant function resulting in dialysis dependence Short-term
within 30 days of transplantation. Cold ischemia time, mean 95+45 93+5.2 0.9
+SD, h
Delayed graft function 9(9) 4(9) 0.9
Early graft failure 1) 1(2) 0.2
100+ Long-term
Donor-specific antibodies 4 (4) 0(0) 0.2
80+ Rejection episode 5 (5) 4(9) 0.4
‘_>V Deceased with functioning 5 (5) 5(11) 0.2
c 60 Log-rank, p = 0.03 graft -
2 T Graft failure 4(4) 2(4) 0.9
°_\° KDPI = Kidney Donor Profile Index; SD = standard deviation.
© 404 --- SP *Except where noted otherwise.
5 — PKP
>
O . . . .
20 significantly (56.2 [SD 19.1] min v. 61.5 [SD 17.9] min, p <
0.01) (Figure 2). There was no difference in the incidence
od of delayed graft function between right and left kidneys;
' ' ' ' however, left kidneys had a lower 5-year survival rate than
0 40 80 120

right kidneys (92.5% v. 100.0%, p = 0.03) (Figure 3). On
average, left kidneys remained 11 minutes longer on the
donor than right kidneys when multiorgan procurement
was performed (65.0 [SD 17.7] min v. 54.1 [SD 19.4] min,
p < 0.01); nonetheless, there were no differences in graft
survival between kidneys from multiorgan procurement
versus kidney-only procurement (p = 0.8) (Figure 3).

Of the 145 donors, 115 (79.3%) were DBDs and 30
(20.7%) were DCDs. The 2 groups had similar demo-
graphic characteristics, and there were no significant
between-group differences in mean procurement time or
cold ischemia time (both p = 0.2) (T'able 4). The rates of
delayed graft function, early graft failure, rejection epi-
sodes and 3-year graft failure were comparable between
the 2 groups. However, a higher proportion of patients
died with a functioning graft in the DCD group than in
the DBD group (p = 0.02).

Discussion

Our study showed that kidney procurement times greater
than 65 minutes may be associated with poorer outcomes
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Fig. 2. Violin plots of mean kidney procurement times (dashed
lines). Dotted lines represent standard deviations. Top: Kidney-only
versus multiorgan procurement. Bottom: Left versus right kidney.

after transplantation than procurement times of 65 min-
utes or less. Detrimental consequences have been reported
with prolonged warm ischemia times during kidney trans-
plantation,’ as this has been linked to a higher incidence of
delayed graft function in both DBDs!* and DCDs.®

In our series, donor body mass index was associated
with longer kidney procurement time. This was expected,
as surgical dissection in patients with a larger body habi-
tus may be more difficult, and the accumulation of adi-
pose tissue around organ pedicles may add considerable
time to the procurement of all abdominal organs. Pro-
longed kidney harvest time was also more likely to be
observed in extended-criteria donors and DCDs. Surpris-
ingly, kidney-only procedures were performed in almost
half of our cases; however, this finding may be biased, as
we excluded a substantial number of cases, and the study
included a period when DCD donation was introduced in
Atlantic Canada. The kidney transplantation program
was the first to embrace this practice, and other organ
transplantation programs lagged behind, increasing activ-

O e T e

80
©
; Log-rank, p = 0.03
E 60
2
X
T 40 .
8 Left kidney
© — — — Right kidney

20

O T T
0 40 80 120
Time since transplantation, mo
100 === — —— — o

80 1
= Log-rank, p=0.8
2
2
> 60
w
X
= ——— Multiorgan procurement
o 40 H
“>’ — — — Kidney-only procurement
(@]

20

0 T T
0 40 80 120
Time since transplantation, mo

Fig. 3. Kaplan-Meier estimate of graft survival after kidney trans-
plantation. Curve comparison using log-rank at 95% confidence
interval. Top: Left versus right kidney. Bottom: Multiorgan ver-
sus kidney-only procurement.

ity over the last 5 years. Therefore, some of the kidney-
only procedures would be considered multiorgan today.

The mean kidney procurement time was 51.4 minutes
for kidney-only procurement, compared to 63.2 minutes
for multiorgan procurement; however, the incidence of
procurement time longer than 65 minutes was similar
with both types of donation. This may reflect the influ-
ence of trainees’ learning curves, as fellows usually
retrieve organs, but it suggests the need for further
refinement of retrieval techniques.!® Although we used
hypothermic machine preservation in some of our cases,
there was neither sufficient information available nor con-
sistent use to enable analysis of the potential benefit of
this technology, even when kidneys were procured after
65 minutes.

This study could not identify differences in the inci-
dence of delayed graft function between kidneys from mul-
tiorgan donors and those from kidney-only donors, or
between the SP and PKP groups. Similar observations
were reported by Gonzilez Alfaro and colleagues.'” We
observed a rate of early (within 30 d) graft loss of 6.7% in
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Table 4. Characteristics of donors and clinical outcomes in the

donor after brain death group versus the donor after
circulatory death group

Group; no. (%) of donors
or recipients*®
DBD DCD
Characteristic/outcome n=115 n=230 p value
Donors
Body mass index, mean + SD 275+6.3 27.1+563 0.6
Age, mean + SD, yr 46.4 +17.5 49.7 + 105 0.0
Extended-criteria donor 39 (33.9) 11 (36.7) 0.8
KDPI score > 85% 14 (12.2) 3(10.0) 0.7
KDPI score > 50% 60 (52.2) 20 (66.7) 0.2
Kidney procurement time, 65.5+19.2 52.7 £ 14.3 0.2
mean + SD, min
PKP 27 (23.5) 3(10.0) 0.1
Short-term
Cold ischemia time, mean 94 +4.2 94 +58 0.2
+SD, h
Delayed graft function 10 (8.7) 3(10.0) 0.8
Early graft failure 2(1.7) 0(0.0) 0.5
Long-term
Donor-specific antibodies 4 (3.5) 0(0.0) 0.3
Rejection episode 76.1) 2(6.7) 0.9
Deceased with functioning 5(4.3) 5(16.7) 0.02
graft
3-yr graft failure 5(4.3) 1(3.3) 0.8
DBD = donor after brain death; DCD = donor after circulatory death; KDPI = Kidney Donor
Profile Index; PKP = prolonged kidney procurement time; SD = standard deviation.
*Except where noted otherwise.

the PKP group, compared to no graft loss in the SP group
(p < 0.01). This contrasts to previous reports indicating
graft loss rates of up to 14.5% for kidneys procured after
60 minutes versus 8.1% for those procured within 60 min-
utes.'® Three-month graft loss occurred in 6 cases in the
present series, with no difference between groups, as its
cause was likely multifactorial.

We observed de novo donor-specific antibody forma-
tion in 3 patients (10.0%) in the PKP group versus
1 patient (0.9%) in the SP group (p < 0.01). The reason for
this finding is not fully understood. Experimental studies
have shown that hypoxic injury enhances both humoral
and T cell responses,'** and may lead to the upregulation
of factors that promote deposition of antibodies or
enhance T cell attachment to the graft vasculature.”!

An important finding is the difference in harvest time
between right and left kidneys, with left kidneys receiving
11 more minutes of warm ischemia on average than right
grafts. Traditionally, delayed nephrectomy time in the
donor has been found to correlate directly with early graft
failure.’® However, very little is published about the indi-
vidual differences between left and right kidneys, and their
impact on transplant outcomes. Even though we did not
find a difference in immediate allograft function between
left and right grafts, this seems to have some impact on
S-year graft survival. This may have been due to the ana-
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tomic differences between left and right kidneys, with
easier access to the right kidney. Although some of these
complexities may be attributed to the number of organs
procured and the number of teams working, the experience
of the procuring kidney surgeon is an important factor.
Some en block surgical techniques minimize this added
ischemia and may also offer added protection from vascu-
lar injuries.”?

We did not observe any significant difference in pro-
curement time or posttransplantation outcomes between
DBDs and DCDs. This is surprising, as DCD retrievals
are normally inherently faster procedures, with fewer
organs harvested and with active efforts to minimize
organ ischemia.* Also noteworthy, there were no signifi-
cant differences in immediate and longer-term outcomes
between the 2 groups, which is counterintuitive, as DCDs
have the added primary warm ischemia from the with-
drawal of life support until the declaration of death and
subsequent cold flushing. Consequently, using kidneys
from DCDs may result in higher rates of delayed graft
function compared to kidneys from standard-criteria
donors.** These findings are encouraging and support the
notion that outcomes of transplantation using kidneys
from DCDs may be equivalent to those with kidneys from
standard-criteria donors.”

Finally, we observed a lower 5-year graft survival rate
for kidneys with PKP than those with SP. Efforts to
reduce exposure of kidneys to rewarming during procure-
ment should be an area of focus of further research. Previ-
ous investigators have addressed this issue by implement-
ing strategies to maintain a constant organ temperature
during harvest using retroperitoneal cooling?® and total
body cooling;?” however, neither of these are widely used.
Current research is now incorporating the benefits of ex
vivo normothermic organ perfusion to achieve zero-
ischemia procedures.”®

Limitations

We excluded most of our initial study population because
we could use information only from Nova Scotian recipi-
ents. Also, there were biases inherent to the retrospective
design of this chart review study, as well as those related to
the lack of a randomized sample, which was restricted by
the characteristics of our transplantation program.

CONCLUSION

Kidney procurement times greater than 65 minutes may be
associated with poorer outcomes after kidney transplanta-
tion. This is a potentially modifiable factor, and retrieving
teams need to be acutely aware of time in order to avoid
unnecessary delays during this phase of the procedure. Fur-
thermore, clinical decisions based on procurement time may
improve donor-to-recipient pairing and result in an overall



improvement in transplantation outcomes. Given the nega-
tive impact of PKP, further research in this area is warranted.
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