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Abstract
Background. Kidney transplantation (Tx) is regarded as the optimal treatment method for renal replacement 
therapy (RRT) for end-stage renal disease (ESRD) patients. Children qualified for Tx should receive the organ 
as soon as possible in order to improve their chances for healthy development. In our center, RRT for children 
with ESRD has been conducted for 36 years: hemodialysis (HD) since 1982, peritoneal dialysis (PD) since 
1992 and the first transplant in 1987.

Objectives. To analyze the rates of different RRT methods in children with ESRD. Special attention was 
paid to Tx.

Material and methods. We compared the rates of RRT methods over 3 subsequent decades (1987–1996, 
1997–2006 and 2007–2017).

Results. In the period analyzed, 153 children aged from 2 weeks to 18 years were dialyzed. The mean age 
of the start of RRT was 9.4 years. In 80 children (52.2%), first method was HD, while in 73 patients (47.7%) 
it was PD. In 25 children, the type of dialysis was changed. Kidney transplantation was performed in 40%, 
60.34% and 73% of patients dialyzed in the periods 1987–1996, 1997–2006 and 2007–2017, respectively. 
The average waiting time for a transplant in the abovementioned decades was 2.25 years, 2.65 years and 
1.97 years, respectively. Three children underwent transplantation with a family donor; 1 boy received 
a transplanted kidney and liver. Two children underwent a preemptive transplant from a deceased donor.

Conclusions. The percentage of children with ESRD treated with Tx continues to increase, but in our as-
sessment, it still remains too low. Among the types of dialysis, PD was much more frequently used, which 
is consistent with pediatric recommendations. Small number of transplants from a living donor and preemptive 
transplants indicates the need to promote organ donation in Polish society.
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Introduction

Kidney transplantation (Tx) is undoubtedly the best 
method for renal replacement therapy (RRT) in  chil-
dren with end-stage renal disease (ESRD).1 In addition 
to the benefits that are universal for all kidney recipients, 
organ transplantation in children allows for the best physi-
cal development possible when it comes to chronic illness, 
as well as for noticeable benefits in the child’s intellectual 
and social development. In the last 2 decades, the survival 
of patients who have been kidney recipients has improved 
significantly, as new groups of children are eligible for 
treatment with this method (e.g., patients who lost a trans-
plant or who have been recipients of another transplant). 
The  first pediatric patients were included in  the  RRT 
in the 1960s.2 In our clinic, hemodialysis (HD) has been 
available since 1982 and peritoneal dialysis (PD) since 
1992. The first patient from our clinic received a trans-
plant 30 years ago. Since then, the number of transplants 
in children treated for ESRD has been rising steadily, but 
many of them stay on the waiting list for a long time.

Objectives

The aim of the study was to assess the rates of Tx treat-
ment in children with ESRD in comparison with other 
methods of chronic RRT. We analyzed the data of patients 
treated between 1987 and 2017; in particular, we compared 
the transplants conducted over 3 subsequent decades.

Patients and methods

We  analyzed the  data of  patients treated with RRT 
in the period of 1987–2017.

The following factors were taken into account: the chil-
dren’s age, the children’s age when dialysis began, the type 
of dialysis (HD or PD) used as the first method of RRT, 
possible alterations in the type of dialysis therapy, and 
the cause of ESRD. In the group of patients treated with Tx, 
we analyzed the following factors: the age at which the kid-
ney was transplanted, the waiting time for Tx and the type 
of transplantation (transplantation from a deceased donor, 
from a living donor, or preemptive transplant).

The collective data analysis compared RRT over 3 de-
cades: 1987–1996, 1997–2006 and 2007–2017. In the group 
of dialyzed patients, in the 2nd or 3rd decade, those who 
started dialysis in the given period and those who con-
tinued it from the previous decade were distinguished. 
In  particular decades, the  number of  transplants was 
referred to the total number of patients dialyzed during 
the specified period. Among the transplanted patients, 
the  group of  children was separated from the  group 
of adults. The latter included patients who, after reach-
ing the age of 18, were further dialyzed at the pediatric 

station and were transplanted under their care. The per-
centage of transplants in a given period was determined 
by referring the number of Tx to the number of dialyzed 
patients, regardless of the date of their inclusion in the di-
alysis program.

Results

In the period studied, 153 children aged from 2 weeks 
to 18 years (mean age: 10.17 ±5.63 years) were dialyzed; 
the average age of the start of RRT was 9.4 years. The causes 
of  ESRD were as  follows: 49% –  congenital anomalies 
of the kidney and the urinary tract, 40% – glomerulonephri-
tis and 11% – other causes. In 80 children (52.2%), the meth-
od utilized first was HD, while in 73 children (47.7%) it was 
PD. In 25 children, the type of dialysis was changed.

In the period of 1987–1996, 41 children were hemodi-
alyzed and 9 children were treated with PD. In the next 
decade, 26  children underwent RRT with HD, while 
32 children were treated with PD. In 2007–2017, 13 chil-
dren were treated with HD and 32 children were treated 
with PD. In the 1st decade, Tx was performed in 14 chil-
dren (including 13 on HD and 1 on PD) and in 6 young 
adults. In the next decade, Tx was carried out in 12 children 
treated with HD and in 17 who were treated with PD and 
started dialysis in this period. In addition, 6 patients who 
had undergone dialysis in the previous decade received 
a transplant (3 children and 3 young adults). Between 2007 
and April 2017, hemodialysis was initiated in 13 children, 
whereas PD treatment was started in 32 patients. During 
this period, Tx was performed in 6 children treated with 
HD and in 17 children treated with PD. Similarly to the pre-
vious decade, transplants were also conducted in 8 children 
and 2 young adults who had started dialysis therapy earlier.

In total, Tx was performed in 20 (40%), 35 (60.34%) and 
33 (73%) of patients who were dialyzed in 1987–1996, 
1997–2006 and 2007–2017, respectively. The average wait-
ing time for a transplant in the abovementioned decades 
was 2.25 years, 2.65 years and 1.97 years, respectively 
(range: 6 months–10 years).

Among our patients, a  transplantation from a  fam-
ily member in the analyzed period was performed only 
in 3 children who were dialyzed in the period of 1997–2006, 
which constitutes 1.96% of all patients on RRT in the en-
tire period analyzed. One patient underwent a kidney and 
liver transplant. In  the years 2007–2017, a preemptive 
transplant from a deceased donor (1.3%) was performed  
in 2 children.

Discussion

End-stage renal failure in children is much less com-
mon than in adults, with an incidence rate of 5–10 per 
million each year.3 The causes of ESRD in the pediatric 
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population are primarily congenital anomalies of the kid-
ney and the urinary tract (CAKUT), followed by glomer-
ulonephritis and other diseases.4 Among our pediatric 
patients, structural abnormalities of the urinary system 
were also the most common causes: we found them to be 
the cause in 49% of children.

The ten-year survival rate is about 80% in children with 
ESRD. However, the risk of death for dialyzed children 
remains 30 times higher than in the general population.5 
Of all the methods of RRT, Tx is unquestionably the best 
method for ensuring proper physical and social develop-
ment and for significantly improving quality of life.1

In Poland, about 100 children are waiting for Tx, and 
the number of  transplants is 35–45 per year. In 2015, 
91 children were waiting for Tx and 35 transplants were 
carried out – 28 from deceased donors and the rest from 
living donors.6 The average waiting time for a transplant 
is about 2 years, which is confirmed by our observations. 
In Poland, since January 1, 2016, the organ allocation sys-
tem has been changed: currently, a donor up to the age 
of 18 is considered a donor for a child, a policy which may 
shorten the waiting time for organs among children.

The use of modern immunosuppression has improved 
the long-term prognosis for maintaining renal function 
after transplantation; it is 90–92% after 1 year and 75–80% 
after 5 years.7

A preemptive Tx helps to prevent complications and 
the burden of dialysis. It also ensures better patient sur-
vival than any type of dialysis.5,8 Unfortunately, about 80% 
of children require an initial period of dialysis in prepara-
tion of Tx, or after its loss.9

In a study conducted by Amaral et al. on a very large 
group of  children (7,527) who received transplants in 
the USA from 2000 to 2012, it was shown that preemptive 
transplants from both living and deceased donors ensure 
longer graph survival and reduce the mortality of patients.8 
In our group of children, a preemptive transplant from 
a deceased donor was performed in only 2 children (i.e., 
1.3%). In research by Amaral et al., the vast majority of pa-
tients receiving a transplant before the start of dialysis 
received kidneys from living donors (66% of all preemptive 
transplants), which was not confirmed in our small group 
of children.

Transplantation from a living donor not only provides for 
preemptive transplantation, but it also has a number of other 
benefits. Such a graft has a longer survival rate than grafts 
from a deceased donor.1 The biological quality of the kidney 
is better, which is associated with a shorter time of cold 
ischemia,1 and there is  no brain-death-related damage 
to the graft, which occurs in deceased donors.10 Also, im-
munological matching remains at a more compatible level.

In our group of patients, a living donor transplant (from 
a family member) was performed in 3 children (during 

the 2nd decade of observation), which is a small percentage 
(1.96%) of all transplanted patients. In a study conducted 
by Perez-Bertolez et al., the rate of living donor transplants 
reached 38.27%.11

According to the North American Pediatric Renal Tri-
als and Collaborative Studies, living donor transplants 
accounted for 61% of the total transplants in 2001 and 
dropped to 37% in 2007.12

Summary

Kidney transplantation continues to be the best option 
available for RRT in  children. In  subsequent decades, 
the number of  transplants among our patients has in-
creased. However, it should be emphasized that the number 
of children who start dialysis therapy has also increased. 
In the authors’ opinion, it is important to promote organ 
donation, family donation in particular, among patients 
and their families.
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