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adaveric Donor Factor Variations During a 12-Year Period: Influence
n Kidney Transplant Outcomes

. Nunes, B. Parada, J. Pratas, A. Roseiro, A. Figueiredo, F. Macário, F. Rolo, and A. Mota

ABSTRACT

Our purpose was to evaluate changes in cadaveric donor factors between 1993 and 2004
and their impact on the short- and long-term outcomes of renal transplants in a single
center.
Patients and methods. Cadaveric renal transplants performed in our unit between 1993
and 2004 were divided in two groups of identical length: A (n � 455; 1993–1998) and B
(n � 465; 1999–2004). Major differences related to donor, graft, and recipient factors were
analyzed between groups and correlated with main outcome parameters. Recipient age,
gender, weight, etiology of end-stage renal disease, average length of dialysis, and cold
ischemia were not different in the two periods.
Results. Grafts harvested in our hospital were more frequent in group A (92.3 vs
78.2%; P � .005). Traumatic causes of death were more frequent before 1999: 90.9 vs
70.9% (P � .001). Mean donor age was higher after 1999: 31.37 vs 35.94 years (P �
.005). Female donors were more frequent in the second period: 20.5 vs 26.6% (P �
.05). Mean donor weight was also higher: 52.36 vs 67.86 kg (P � .05). All of these
differences were unfavourable characteristics regarding graft outcomes. Delayed graft
function (A � 13%, B � 24.2%), acute rejection episodes (A � 41.2%, B � 28%), and
chronic allograft dysfunction (A � 23.5%, B � 14.4%) were also significantly different
between the two cohorts (P � .005). Graft function (serum creatinine at 1 and 2 years),
patient and graft survivals, causes of graft loss, and of patient death were similar across
time.
Conclusion. The unfavorable tendency in the quality of cadaveric donors during the last

12 years had no negative impact on graft function and patient outcome.
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HE KEY IMPORTANCE of donor factors in the
short- and long-term performance of kidney grafts is

ell known.1,2 Young healthy male donors who died from
raumatic causes in a hospital near the transplantation
epartment are progressively rare.3 However, the rising
gures of patients awaiting kidney transplantation and the
carcity of organs has lead to an increasing use of cadaveric
rafts once thought inadequate.

This study sought to explore the alterations in cadaveric
onor factors during the last years, disclosing its impact on
idney transplant outcomes at a single center.

ATIENTS AND METHODS

ll 920 cadaveric kidney transplantations performed in our depart-
ent between January 1993 and December 2004 were included in
his retrospective analysis. They were divided into two groups o
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overing equal time spans of 6 years: group A (n � 455; 1993–1998)
ersus group B (n � 465; 1999–2004). We calculated for each
roup the main factors related to the donor, graft, and recipient in
erms of outcome measures for comparisons.

The statistical analysis was performed using SPSS for Windows
0.0. Categorical metrics were compared by chi square-testing, and
ontinuous variables by Student’s t test, with Yates’s correction or
isher’s exact test wherever appropriate. Graft and patient cumu-

ative actuarial and actual survival curves were examined by
aplan-Meier analysis with differences assessed with the Mantel-
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ox log-rank test. P � .05 was considered significant in every test
or differences.

ESULTS

here were no significant differences (P � NS) between the
wo groups regarding recipient mean age (A � 42.17 vs

� 42.22 years); male gender (64.8 vs 68.8%); mean
ody weight (63.03 vs 64.04 kg); comorbidities; etiology of
nd-stage renal disease; or average time on previous renal
eplacement therapy. Surgical procedures were basically
he same over time. HLA compatibilities (A, B, DR)
ere greater during the second period (A � 2.18 vs B �
.81, P � .005). Initial immunosuppressive schemes showed
ignificant differences reflecting the introduction of new
gents.

Mean donor age (A � 31.37 vs B � 35.94 years) and the
roportion of donors older than 60 years (A � 3.5% vs B �
1.2%) were significantly different between the two periods
P � .05). The proportion of female donors was higher in
he second period (A � 20.5 vs B � 26.6%, P � .05). Mean
ody weight was higher in group B (52.36 vs 67.86 kg, P �

005), but mean serum creatinine was lower (1.14 vs 1.00
g/dL, P � .005).
The proportion of grafts harvested outside our hospital

ncreased after 1999 (A � 7.69 vs B � 21.75%, P � .005),
ut mean cold ischemia time remained similar (A � 20.88
s B � 20.65 hours, P � NS). Multiple-organ versus
idney-only procurement procedures were more common
n group B (74.07% vs 86.55%, P � .005). Traumatic events
s the cause of donor death were less common in the last
years (A � 90.9 vs B � 70.9%, P � .005).
The donor age group (�60 vs �60) affected the percent-

ge of delayed graft function (DGF; 17.5 vs 36.7%, P �
001), of acute rejection (AR) episodes (33.1 vs 52.5%;

� .001) and of chronic allograft dysfunction (21.5 vs
1.9%, P � .001) as well as graft half-life (9.05 vs 7.08 years,
� .005). In our series, female donor gender was associ-

ted with a higher probability of DGF (17 vs 23%, P �
005). Local graft source was associated with a lower
robability of DGF (13.2 vs 38.1%, P � .005). Cause of
eath (traumatic vs other) influenced the percentage of
GF (13.9 vs 38.6%, P � .001) and of chronic allograft

ysfunction (21.52 vs 35.1%, P � .001) as well as graft
alf-life (9.21 vs 7.60 years, P � .001).
Mean follow-up was 6.77 and 2.64 years for groups A and

, respectively (P � .005). DGF was significantly higher
fter 1999 (A � 12.95 vs B � 24.24%, P � .005), but the
ercentage of patients showing AR was lower (A � 41% vs

� 28%, P � .005). Chronic allograft dysfunction was
igher in group A (23.5 vs 14.44%, P � .005). Mean serum
reatinine at 1 month was significantly higher among group

(1.65 vs 1.85 mg/dL, P � .005), but there were no
ifferences at 1 and 2 years. Actuarial cumulative graft
urvival at 1 and 5 years was 90.1% and 76.9% for group A
nd 91.2% and 82.5% for group B (log rank 0.098). Causes
f graft loss did not differ between two groups. Actuarial

umulative patient survival at 1 and 5 years was 93.3% and

f
t

7.1% for group A and 96.59% and 89.9% for group B (log
ank 0.135). Death causes were similar.

ISCUSSION

hen kidney transplantation was not widely available and
aiting lists were short, the majority of units selected grafts

rom the best cadaveric donors. For the medically suitable
nd-stage renal disease patient, transplantation is the ther-
peutic modality that provides the best length and quality of
ife.4 The enlarged waiting lists, leading to a shortage of
adaveric organs, has decreased the chance to choose only
op-quality donors.3 The ideal deceased donor is a young
erson who dies from isolated traumatic head injury with no
horacic or abdominal organ function involvement. Such a
eceased donor provides excellent transplantable organs
ith an opportunity to achieve immediate allograft function
nd long-term patient survival.5

During the last years we have seen a progressive rise in
he proportion of older donors with nontraumatic causes of
eath. Donor age is one of the best identified prognostic
actors in renal transplantation.6 In our experience, donor
ge over 60 years is related to a higher probability of DGF,
R, chronic dysfunction and shorter graft half-life. The
roportion of females, another well-defined prognostic
actor,7 was greater during the last period in our study. In
ur unit, delayed graft function was more common using
emale grafts.

The progressive increment in the percentage of organs
arvested outside our hospital, was identified in our series
s a risk factor for DGF despite not increasing cold
schemia.8 We gradually engrafted more organs from ca-
averic donors who died of nontraumatic causes, mainly
rom cerebral vascular events. Our analysis confirmed that
he best results were obtained when the cause of death was
raumatic (largely cranial trauma from traffic accidents):
here was a lower incidence of DGF and chronic allograft
ysfunction as well as longer graft half-life.2,5

This unfavorable evolution of the major prognostic fac-
ors, dependent on donor characteristics, has led to a
reater incidence of DGF. Graft function was poorer just in
he short-term (1 month) but graft and patient survivals
ere better in the second period. Furthermore, AR was less
ommon after 1999. The second time period showed a
ower incidence of chronic allograft dysfunction; although it
lso had a shorter follow-up. Some possible explanations
nclude increased team experience managing transplant
atients (selection and preparation of donors and recipi-
nts, harvesting, and transplantation surgical procedures,
andling of surgical and medical complications) and new
afer, more powerful immunosuppressive agents.
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