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ABSTRACT

Background. The shortage of kidneys available for transplantation has led to enlarged
criteria donors (ECD): namely, donors older than 60 years or aged between 50 and 59
years with 2 of the following characteristics-hypertension, predonation serum creatinine
level higher than 1.5 mg/dL or cerebrovascular disease as the cause of death. The aim of
this study was to analyze renal transplants using ECD compared with standard criteria
donors (SCD) concerning the incidences of delayed graft function (DGF), acute rejection
episodes (ARE), and patient and graft survivals.

Materials and Methods. This retrospective study of 409 cadaveric renal transplants over
the last 4 years identified ECD in contrast with SCD.

Results. Of the transplants, 24.4% used ECD. The baseline characteristics of recipients
of ECD versus SCD kidneys were similar, except for age and cold ischemia time.
Comparing ECD and SCD, we observed an higher incidence of DGF (35% vs 18%),
occurrence of ARE (34.4% vs 16.6%), average serum creatinine levels at 6 (1.87 vs 1.4
mg/dL), and 12 months (1.88 vs 1.43 mg/dL) as well as lower graft survival at 1 (82% vs
91%) and 3 years (75% vs 84%) after transplantation. Recipient survival at 1 year was not
different. Multivariate analysis identified recipient age, cold ischemia time, ARE, and
DGEF as risk factors for graft failure.

Conclusions. Renal transplantation with grafts from ECD shows significantly worse
outcomes with higher rates of DGF and ARE, worse graft function, and lower graft

survival.

HE RISING prevalence of chronic kidney disease
(CKD) worldwide has dramatically increased the
number of patients who start renal replacement therapy
(RRT)." Kidney transplantation is the preferred RRT; it is
superior to dialysis in terms of quality of life and long-term
mortality risk.>® In an effort to address the increasing
disparity between organ supply and demand, various strat-
egies have been employed to expand donor selection crite-
ria, to include those who might have been deemed unsuit-
able in earlier times. In 2002, the term expanded criteria
donors (ECD) was codified to be brain-dead donors older
than 60 years or those aged between 50 and 59 years with 2
of the following characteristics: history of hypertension,
terminal predonation serum creatinine level higher than 1.5
mg/dL (132.6 wmol/L) and cerebrovascular disease (CVD)
as the cause of death.* In addition, donors who were
diabetic or non-heartbeating or yielding organs with pro-
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longed cold preservation time have been characterized to
be of marginal quality or ECD.>”?

Allograft outcomes with ECD/marginal kidneys are, in
most series, inferior to that of organs considered to be from
ideal or standard criteria donors (SCD), namely, kidneys
from a reference group of normotensive donors, aged
between 10 and 39 years, with preretrieval serum creatinine
concentrations lower than 1.5 mg/dL and deaths from
causes other than stroke.'™'! Indeed, the risk of graft
failure after a transplantation with a marginal kidney is
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about 70% higher than with a non-ECD transplant.* Not-
withstanding the diminished survival of these ECD kidneys,
renal transplantation significantly improves survival and
quality of life when compared with those among patients on
regular dialysis, who remain on waiting lists.'> The aims of
this study were to report our experience with ECD versus
SCD kidney transplants, with a special emphasis on the
incidence of delayed graft function (DGF), acute rejection
episodes (ARE) as well as graft and patient survival.

MATERIALS AND METHODS

This work examines a historical cohort of 409 cadaver renal
transplants performed by us over the last 4 years. ECD kidneys
were selected according to age (>60 years) and cause of death
(CVD). For all recipients of cadaveric renal transplants, we
obtained the following data: demographic information, age, gen-
der, weight (kg), time on dialysis, comorbidities, HLA compatibil-
ities, cold ischemia time, immunosuppression at the time of
transplantation, AREs, DGF, serum creatinine at 1 and 3 years
posttransplantation, as well as graft and recipient survival at 1 and
3 years posttransplantation. For all donors, we evaluated age,
gender, comorbidities (arterial hypertension, diabetes, and athero-
sclerosis), preretrieval serum creatinine and cause of death.

The 409 patients were divided into 2 groups according to the
kind of donor: group 1 (with a 100 recipients of ECD) and group
2 (with 309 recipients, of SCD). The statistical analysis used the
Student ¢ test for continuous variables and the x* test for categor-
ical variables. Recipient and graft survivals were evaluated by the
Kaplan-Meier method. The most relevant factors associated with
graft outcome were analyzed using a multivariate Cox regression
proportional hazards model. A P value less than .05 was considered
significant.

RESULTS

The prevalence of kidney transplants from ECD was 24.4%
(100/409). When compared with SCD, the ECD were older
(60.46 = 11.99 vs 39.05 = 14.36 years; P = .000) and had a
greater frequency of death owing to CVD (70 vs 39.6%; P =
.000).

Table 1 shows the main features of the recipients. The
ECD kidney recipients were also older (52.48 + 11.93 vs
44.44 *+ 13.01 years) and showed a higher cold ischemia
time (19.72 = 5.61 vs 17.81 = 5.58). No differences were
detected between the groups with respect to gender, weight,
time, dialysis modality, comorbidities, or number of HLA
compatibilities. Immunosuppression was based on cal-
cineurin inhibitors in 79% of ECD kidney transplants and
78% of SCD. Forty-seven percent of ECD kidney recipients
and 55% of SCD kidney recipients received induction with
antibodies (thymoglobulin or basiliximab), although the
difference did not attain statistical significance (P = .200).

The incidence of AREs was significantly greater among
recipients of ECD (34.4% vs 16.6%), and there was a higher
incidence of DGF (34.7% vs 18%). Serum creatinine values
were also higher at 6 and 12 months among ECD recipients.
Graft survivals at 1 and at 3 years were lower among ECD
kidney recipients, although patient survivals at 1 and 3 years
were similar in both groups (Table 1).
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Table 1. Recipient Characteristics

ECD (n = 100) SCD (n =309) P

Age (y) 52.48 = 11.93 44.44 = 13.01 .000
Female gender (%) 29% 36% .200
Weight (kg) 66.16 = 10.57 63.73 = 13.84 .066
Time on dialysis (mo) 55.99 + 43.58 51.85 + 48.22 .423
Comorbidities (%) 79.8% 75% .406

Cold ischemia time (h) 19.72 £+ 561 17.81 =559 .003
HLA compatibilities 1.563 = 0.50 1.50 £ 0.50 .550
Induction with antibodies (%) 47% 55% .200
AREs (%) 34.4% 16.6% .000
DGF (%) 34.7% 18% .001
Cr at 6 mos (mg/dL) 1.87 = 0.80 141 =050 .000
Cr at 12 mos (mg/dL) 1.89 = 0.75 1.43 = 0.58 .000
Graft survival at 1y (%) 82% 91% .029
Graft survival at 3 'y (%) 75% 84% .003
Recipient survival at 1y (%) 94% 95% .793
Recipient survival at 3 y (%) 88% 89% .793

Abbreviations: ARE, acute rejection episode; Cr, creatinine; DGF, delayed
graft function; ECD, extended criteria donor; SCD, standard criteria donor.

Multivariate analysis of potential determinants of graft
survival revealed that recipient age (P < .05), cold ischemia
time (P < .05), and incidences of AREs and DGF (P < .05)
were independently associated with graft failure (Table 2).

DISCUSSION

This study demonstrated that renal transplants using ECD
grafts displayed significantly worse results. The incidences
of DGF and AREs were higher among these transplants.
Graft function estimates (measured by serum creatinine at
6 and 12 months) as well as graft survivals at 1 and 3 years
were also worse among ECD recipients.

Although ECD kidneys are mainly used in older recipi-
ents, who display a variety of comorbidities, this practice did
not solely explain the worse results; indeed, it should be
considered safe because older recipients are less liable to
experience AREs and somewhat lower kidney function.'?
In fact, some studies have shown comparable graft survivals
between ECD and SCD kidneys®'?; outcome differences
have been partially explained by various definitions of ECD.
In our study, the longer cold ischemia time as well as the
higher frequencies of AREs and DGF observed in ECD
transplants may further reduce residual renal function and
may have also contributed to the observed reduced graft
function/survival. Our multivariate analysis of the factors
associated with graft survival confirmed that, along with
recipient age, these were the most significant determinants
of graft outcomes. Indeed, transplanting kidneys with a
reduced nephron mass, according to age and associated
vascular disease or diabetes, makes them more sensitive to
the cold ischemia time and AREs.'* Therefore, all efforts
must be directed to diminish the cold ischemia time for
these particular kidneys, to avoid other, nonimmunologic
risk factors such as nephrotoxic therapies and to enhance
the “old for old” program.
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Table 2. Multivariate Cox Regression Analysis of Factors
Potentially Associated With Graft Failure

P Hazard Ratio 95% ClI
Age of recipient (y) .045 1.892 1.013-3.531*
Time on dialysis (mos) 447 0.791 0.432-1.447%
Comorbidities .051 1.712 0.997-4.062*
Cold ischemia time (h) .047 1.787 1.009-3.164"
HLA compatibilities .504 1.205 0.697-2.081%
Induction with antibodies .510 1.199 0.698-2.060*
Acute rejection episode .005 2.261 1.277-4.002*
Delayed graft function .000 2.655 1.545-4.651*
Donor .588 1.190 0.634-2.233!

Cl, confidence interval.
*<60 versus =60 years.
T<60 versus =60 months.
*Yes versus no.

<24 versus =24 hours.
S<3 versus =3.

IECD versus SCD.

In accordance with other studies,”'* our analysis showed
that patient survivals at the end of the first and third years
posttransplantation were comparable between ECD and
SCD kidney recipients, and probably superior to those of
matched patients on regular dialysis program, who re-
mained on the waiting list.'? For this reason, the use of
ECD kidneys is well justified owing to the dramatic short-
age of available organs for transplantation because it in-
creases the donor pool and possibly patient life expectancy.
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