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ABSTRACT 

Patients with end-stage renal disease who receive a kidney transplant are associated with a reduced risk 
of mortality compared with patients who remain on the waiting list. A longer wait time on dialysis is 
responsible for inferior health status and higher sensitisation to human leukocyte antigens at the time of 
transplantation. This leads to inferior long-term outcomes after transplantation.

The aim of the study is to analyse recipients’ time on dialysis and waiting times for deceased and living 
donors in the north of Portugal for first single-kidney transplant.

A total of 549 first single-kidney transplant recipients between 2008 and 2011 from Oporto transplanta-
tion units (Hospital de Santo António and Hospital São João) were included in our study.

Characteristics of first single-kidney transplant recipients from living and deceased donors at time of 
transplantation were compared. Frequencies were compared using the chi-squared test and median times 
were tested using the Wilcoxon rank-sum test or by the Kruskal-Wallis test.

Between 2008 and 2011 Hospital de Santo António (HSA) performed a significantly higher number of 
living donor kidney transplants (85.1%) than Hospital São João (HSJ) (14.9%). Both transplant units 
performed a similar number of deceased donor kidney transplants (49.5% performed at HSA and 50.5% 
at HSJ).

For both transplant units, median time on dialysis for living donor kidney transplant recipients was 
shorter (11 and 13 months) than for recipients of deceased donor kidneys (59.5 and 53 months, respec-
tively, p < 0.001). Between 2008 and 2011, median waiting time distribution was very similar between HSA 
and HSJ deceased donor recipients (35 and 36 months, respectively).

As far as we know, this is the first study presenting kidney transplant recipients’ waiting times since 
implementation of the new Portuguese allocation system for deceased donor kidney transplant in August 
2007.
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INTRODUCTION 

Patients with end-stage renal disease (ESRD) who 
receive a kidney transplant are associated with a 
reduced risk of mortality compared with patients 
who remain on the waiting list, despite the increas-
ing age and co-morbidities of recipients1. Kidney 
transplantation offers the greatest potential for 
increased survival, enhanced quality of life and lower 
healthcare costs2 particularly when compared with 
haemodialysis3; although the demand for kidneys 
worldwide far exceeds the available supply4-6.

The main challenges of kidney transplantation are 
achieving better outcomes of patients and grafts, 
improving recipients’ quality of life and increasing 
the number of available organs7-9.

Several programmes have been developed world-
wide to increase the number of available organs, both 
from deceased10,11 and living donors12,13. Implement-
ing multidisciplinary approaches improves staff com-
munication, patient outcomes and the number of 
kidney transplants particularly from living donors7.

Longer waiting times are not only associated with 
higher waiting list mortality and morbidity, but may 
also lead to inferior outcomes after transplanta-
tion14,15. Waiting time has been shown as the stron-
gest modifiable risk factor for the outcome after 
kidney transplantation16,17. A longer waiting time on 
dialysis is also responsible for a higher sensitisation 
to human leukocyte antigens (HLA) at time of trans-
plantation, leading to inferior long-term outcomes 
after transplantation18,19.
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RESUMO 

O transplante de rim de doentes com insuficiência renal crónica está associado a um risco reduzido de 
mortalidade quando comparado com doentes que se mantêm em lista de espera. Períodos de tempo em 
diálise longos são responsáveis por piores estados de saúde e maior sensibilização destes doentes a anti-
génios leucocitários humanos no momento dum transplante renal.

O objectivo deste trabalho é o de analisar tempos de diálise e tempos de espera de receptores de 
primeiro transplante de rim de dador vivo e de dador cadáver no Norte de Portugal.

Foram incluídos neste estudo um total de 549 receptores de primeiro transplante renal das unidades de 
transplante do Porto (Hospital de Santo António e Hospital São João), entre 2008 e 2011.

Foram comparadas as características dos receptores de primeiro transplante renal de dador vivo e de 
dador cadáver à data do respectivo transplante. Proporções foram comparadas com recurso ao teste de 
Qui-Quadradro e as medianas dos tempos analisados foram testadas com o teste de Wilcoxon ou o teste 
de Kruskall-Wallis.

Entre os anos de 2008 e 2011, o Hospital de Santo António (HSA) realizou a maioria dos transplantes 
de dador vivo (85.1%) no Norte de Portugal quando comparado com o Hospital de São João (HSJ) (14.9%). 
Ambas as unidades realizaram um número semelhante de transplantes de rim de dador cadáver (49.5% 
realizados no HSA e 50.5% no HSJ). 

Nestas unidades de transplante (HSA e HSJ) as medianas dos tempos de diálise dos receptores de rim 
de dador vivo foram mais curtas (11 e 13 meses, respectivamente) do que as medianas dos receptores de 
rim de dador cadáver (59.5 e 53 meses, respectivamente, p<0.001). Entre 2008 e 2011, as distribuições das 
medianas dos tempos em lista de espera das duas unidades de transplante foram muito parecidas para 
os receptores de rim de dador cadáver (35 meses para o HSA e 36 meses para o HSJ).

Tanto quanto podemos saber, este é o primeiro estudo em Portugal que apresenta tempos de espera de 
doentes transplantados de rim, desde a implementação das novas normas para a selecção do par dador-
receptor em homotransplantação com rim de cadáver de Agosto de 2007 altura em que entraram em vigor.  

Palavras-chave: Dador cadáver; dador vivo; tempo de diálise; tempo de espera; transplante renal.
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Kidney transplantation in the north of Portugal: donor type and recipient time on dialysis

Kidney transplantation from living donors has 
increased worldwide over the past years20, and is 
seen as a suitable option to achieve higher trans-
plantation rates and shorter waiting times for all 
ESRD patients17.

Under the current Portuguese allocation system, 
deceased donor kidneys are primarily allocated via 
ABO-identical and a point system based on a com-
bination of time on dialysis and HLA mismatching. 
Additional points account for sensitised candidates, 
patients’ ages and prior transplants.

The aim of the study is to analyse recipients’ time 
on dialysis and waiting times for deceased and living 
donors in the north of Portugal for first single-kidney 
transplant.

PATIENTS AND METHODS 

A retrospective analysis was performed using data 
from Portugal’s Northern Histocompatibility Centre, 
software for patients’ registries: Ambidata LabWay-
LIMS®. In Oporto, there are two transplantation units: 
Hospital de Santo António and Hospital São João 
(HSA and HSJ, respectively). Both units receive ESRD 
patients from the north of Portugal for kidney 
transplantation.

A total of 549 first single-kidney transplant recipi-
ents between 2008 and 2011 from Oporto transplan-
tation units were included in our study. Recipients 
younger than 18 and those presenting with clinically 
urgent need for transplantation were excluded from 
this study.

The current Portuguese kidney allocation system 
from deceased donors was implemented in August 
2007 (Ordinance nº 6537/2007 from April 3rd) which 
is why data retrieval commences from 2008.

Characteristics of first single-kidney transplant 
recipients from living and deceased donors at time 
of transplantation were compared. Frequencies were 
compared using the chi-squared test and median 
times were tested using the Wilcoxon rank-sum test 
(two groups) or by the Kruskal-Wallis test (more than 
two groups). Transplant recipients waiting time was 

computed from date of hospital registration on wait-
ing list (for kidney transplant from deceased donor) 
to transplantation21,22. Time on dialysis applies to 
the time that transplant recipients were on dialysis 
until transplantation (transplant date – the date of 
first dialysis)5.

A p value <0.05 was considered to be statistically 
significant. All statistical analyses were performed 
using SPSS for windows release 17.0 (SPSS Inc., 
Chicago, IL, USA).

RESULTS 

Of 549 adult, first-time, kidney-only, transplant 
recipients between January 1 2008 and December 31 
2011, a total of 74 recipients (13.5%) received a liv-
ing donor kidney transplant (LDKT) and 475 (86.5%) 
received a deceased donor kidney transplant (DDKT). 
Blood group frequencies and peak Panel-Reactive 
Antibody (PRA) at transplantation did not differ 
between patients who received DDKT and patients 
with LDKT (Table I).

Between 2008 and 2011 HSA performed a signifi-
cantly higher number of LDKTs (85.1%) than HSJ 
(14.9%) while both transplant units performed a 
similar number of DDKT (49.5% performed in HSA 
and 50.5% in HSJ).

The proportion of male recipients was higher in 
LDKT (75.7%) than in DDKT (63.8%, p <0.05). When 
comparing age of DDKT recipients to LDKT recipients, 
those who received LDKT were more likely to be 
under 35 (39.2% vs. 11.6%) and less likely to be 
over 65 (1.4% vs. 12.4%; p <0.001).

For both transplant units (HSA and HSJ), median 
time on dialysis in LDKT was lower (11 and 13 months 
respectively) than for recipients of DDKT (59.5 and 
53 months, respectively, p <0.001).

Figure 1 shows the median time on dialysis (the 
whiskers delineate the 5th and 95th percentiles, 
the box represents the interquartile range – 25th 
through 75th percentiles and the horizontal lines 
within the boxes denote the median) is longer for 
recipients of DDKT kidneys than recipients of LDKT 
for both transplant units each year. We can also 
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observe that median time on dialysis for recipients 
of DDKT was higher in 2008 and 2009 than in 2010 
and 2011 for both transplant units. This could be 
a direct consequence of the implementation of the 
new allocation rules in August 2007. De-emphasis-
ing HLA matching (the main criteria for allocation 
prior to August 2007) in order to mandate greater 
importance to recipients’ time on dialysis in graft 
allocation.

As can be seen (Table II), between 2008 and 2011, 
median waiting time distribution is very similar 
between HSA and HSJ deceased donor recipients (35 
and 36 months, respectively). We believe that the 
difference found in 2008 between median waiting 
times for HSA and HSJ recipients (42 vs. 34.5, p 
<0.041) is just due to chance (when corrected for 
multiple comparisons this difference is no longer 
statistically significant).

Bruno A. Lima, Miguel Mendes, Helena Alves

Figure 1

Time (months) from dialysis to transplantation in recipients according to donor 

type and by transplant unit. Time from dialysis is higher for recipients with 

deceased donors transplanted in 2008 and 2009 in both transplant units.

Table I

Characteristics of first single -kidney transplant recipients

Donor Type
P -valueLiving Donor, n (%) Deceased Donor, n (%)

Blood Group nsa

A 42 (56.8%) 239 (50.3%)
AB 2 (2.7%) 11 (2.3%)
B 1 (1.4%) 49 (10.3%)
O 29 (39.2%) 176 (37.1%)

Peak PRA at transplantation nsa

< 5% 69 (93.2%) 396 (83.4%)
[5%;50%] 5 (6.8%) 72 (15.2%)
[50%;80%] 0 (0.0%) 7 (1.5%)
≥ 80% 0 (0.0%) 0 (0.0%)

Age at Transplantation p < 0.001a

[18;35] 29 (39.2%) 55 (11.6%)
[35;50] 28 (37.8%) 152 (32.0%)
[50;65] 16 (21.6%) 209 (44.0%)
≥ 65 1 (1.4%) 59 (12.4%)

Sex 0.046a

Female 18 (24.3%) 172 (36.2%)
Male 56 (75.7%) 303 (63.8%)

Year of transplantation nsa

2008 17 (23.0%) 117 (24.6%)
2009 19 (25.7%) 124 (26.1%)
2010 21 (28.4%) 109 (22.9%)
2011 17 (23.0%) 125 (26.3%)

Transplantation Unit p < 0.001a

HSA 63 (85.1%) 235 (49.5%)
HSJ 11 (14.9%) 240 (50.5%)

Months on dialysis (median (IQR))
HSA 11 (0 – 26) 59 (41 – 87) p < 0.001b

HSJ 13 (5 – 47) 53 (40 – 78) p < 0.001b

Total 74 475
a Chi -square test for crosstabs
b Wilcoxon rank -sum test (two groups)

ns statistically not significant

PRA Panel -Reactive Antibody; HSA Hospital de Santo António; HSJ Hospital São João; IQR InterQuartile Range
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Figure 2 shows how close waiting time distri-
bution is among recipients of DDKT within each 
year, between 2008 and 2011 for both HSA and 
HSJ.

As shown in Figure 3, blood group O recipients 
have longer time on dialysis than patients from other 
blood groups. This is particularly evident in recipients 
with DDKT kidneys where median times on dialysis 
for blood group O recipients are 112, 91, 83 and 77 

months in 2008, 2009, 2010 and 2011, respectively 
(Table III).

Figure 4 shows how recipients’ time on dialysis 
is higher for ABO blood type O and decreasing for 
all blood type DDKT recipients from 2008 to 2011.

Kidney transplantation in the north of Portugal: donor type and recipient time on dialysis

Table II

Waiting time of first single -kidney transplant recipients from deceased 

donor by transplantation unit and year 

Transplantation unit

HSA, median (IQR) HSJ, median (IQR) P -value

Year of transplantation

2008 42 (25 – 75) 34.5 (17.8 – 51) p = 0.041a

2009 40 (20.8 – 66.3) 39.5 (17.8 – 67.5) nsa

2010 25 (6.5 – 36) 27 (8.3 – 48) nsa

2011 35 (23 – 60) 43 (30.3 – 64.8) nsa

2008 -2011 35 (19 – 62) 36 (18 – 56.8) nsa

a Wilcoxon rank -sum test (two groups)

ns statistically not significant

HSA Hospital de Santo António; HSJ Hospital São João; IQR InterQuartile Range.

Figure 3

Time (months) from dialysis to transplantation in recipients according to blood 

group by donor type.

Figure 2

Waiting time (months) of deceased donor recipients according to the year of 

transplantation and for each transplantation unit.

Figure 4

Time (months) from dialysis to transplantation in recipients according to blood 

group by year of transplantation and donor type.
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DISCUSSION 

This retrospective study shows that first-time 
recipients of LDKT are younger, mainly male and 
spend less time on dialysis than those with a 
deceased donor.

Before 2007, kidney allocation was performed 
mainly regarding HLA matching criteria and ABO 
compatibility. This practice resulted in longer wait-
ing-list periods for ABO blood type O candidates. 
In order to reduce wait-list time for kidney trans-
plant candidates, 2007 rules give priority of alloca-
tion of deceased donors’ kidneys to ABO-identical 
candidates and those with longer time on dialysis. 
As a result of these new kidney allocation rules, 
we have observed that ABO blood type O recipients 
of first single DDKT are those with longer time on 
dialysis. With the implementation of the ABO-iden-
tical rule rather than ABO compatibility, less ABO 
blood type O grafts are given to non-O recipients, 
although this is not enough to solve the ‘blood 
group O problem’17.

A previous study23 reported a statistically signifi-
cant difference between time on dialyses of transplant 

recipients before and after implementation of 2007 
rules. This study presented mean values for time on 
dialysis while we prefer to give median values for 
first single-kidney recipients. Medians are less sensi-
tive to extreme scores and generally a better indicator 
of where the middle of the class falls. The reported 
increase in time on dialysis for recipients after 200723 
was a goal of the new allocation system rather than 
an oversight. As can be seen in Figure 4, recipients 
transplanted with deceased donors in 2008 and 2009 
have longer time on dialysis than patients trans-
planted in 2010 and 2011, for both transplant units. 
In order to reduce time on dialysis for candidates 
on the waiting list, it is necessary to select for trans-
plantation those with longer time on dialysis. By 
doing this, candidates’ overall time on dialysis is 
shortened.

The organ donation policy for living donors in 
Portugal has also changed. Previously, candidates 
for donation could be third-degree-related donors 
or closer. Since June 2007 (Law No. 22/2007), anyone 
can be a kidney donor with the usual exceptions 
(minors and the mentally disturbed). Now, three 
quarters of the LDKT recipients are male and many 
of them have received grafts from their wives. Wom-
en, however, are rarely able to receive a kidney from 

Bruno A. Lima, Miguel Mendes, Helena Alves

Table III

Time on dialysis (months) of first single -kidney transplantations between 2008 and 2011 by blood group

Deceased Donor Kidney Transplant

Year of transplantation

p -value2008 2009 2010 2011

median (IQR) median (IQR) median (IQR) median (IQR)

Blood Group

A 57 (46.3 – 75) 49 (41 – 58) 45.5 (36.8 – 53) 42.5 (38.8 – 50)

AB – 13 20 (15.5 – 21) 41

B 46.5 (36.8 – 65) 35.5 (22 – 49) 23 (16 – 35.5) 21

O 112 (77 – 120) 91 (84.3 – 105.5) 83 (74.3 – 99.5) 77 (67 – 82)

all 65 (47 – 97.5) 61 (45 – 90) 46 (29 – 73) 51 (40 – 77) < 0.001a

Living Donor Kidney Transplant

Year of transplantation

2008 2009 2010 2011

median (IQR) median (IQR) median (IQR) median (IQR) p -value

Blood Group

A 8 (1.5 – 18.8) 12 (0 – 28.5) 8 (0 – 15.5) 7 (0 – 20.5)

AB 5 0 – –

B 24 – – –

O 9 (0 – 42) 33 (16 – 38) 12 (4 – 30.5) 18 (2 – 50.8)

all 9 (2.5 – 21.5) 16 (6 – 35) 11 (0 – 16.5) 10 (0 – 28.5) nsa

a Kruskal -Wallis test; IQR InterQuartile Range; ns statistically not significant
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their spouse once they have alloantibodies against 
their partners’ HLA.

Kidney transplantation is the preferred modality 
of treatment for chronic kidney failure. Increasing 
both living and deceased organ donation will allow 
more patients to receive kidney transplants. This not 
only improves the health and subsequently the qual-
ity of life of the patient but has the added benefit 
of being cost effective, especially when compared 
with haemodialysis1-3.

The greatest challenge to candidates on a deceased 
donor waiting list is the median time to transplanta-
tion. The superiority of living donor grafts offers and 
perpetuates the best overall outcomes and further-
more living donor kidney transplant represents the 
most promising modality for addressing the organ 
crisis24.

LDKT can help to reduce time on dialysis for kidney 
transplant recipients. A policy of maintaining active 
information on living kidney donor transplantation 
in chronic kidney failure medical clinics and in dialysis 
units can significantly increase the number of trans-
plantations25. While LDKT represents 21.1% of all 
first single-kidney transplants performed in HSA, this 
percentage falls to 4.3% when we look at LDKT 
performed in HSJ. The problem of attracting a donor 
may lie in the unwillingness of candidates to ask 
potential donors or the inability of candidates to 
motivate said donors26. Concerns surrounding donor 
morbidity have been noted in patients with ESRD27. 
It has been pointed that having former donors speak 
to potential donors could assuage these concerns, 
thereby improving LDKT numbers28.

Implementing an interdisciplinary supporting trans-
plant team could increase kidney transplants, specifi-
cally those from living donors7. New approaches 
focussing on increasing kidney transplants from living 
donors should be of major concern13,29,30.

Further study in patient populations on the waiting 
list is needed to better inform physicians of the 
characteristics of those patients. A detailed charac-
terisation of kidney transplant candidates waiting 
list and waiting times will give us a better under-
standing of this issue. We need to know what the 
percentage of registrants receiving a transplant within 
a year is, or how long it takes for 50% of wait-listed 

candidates to receive a transplant or the rate of 
transplantation per year among actively listed kidney 
transplant candidates5,31.

In summary, the 2007 allocation law seeks fair 
and equal access to deceased donor kidney trans-
plantation with the objectives of better survival rate 
and quality of life of patients who can benefit from 
a transplant. Policy makers and transplant physicians 
need to collect and maintain the most current infor-
mation on performed kidney transplants to make 
effective recommendations to adjust the law.

As far as we know, this is the first study present-
ing kidney transplant recipients’ waiting times since 
the implementation of the new Portuguese allocation 
system for DDKT in August 2007.
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