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ABSTRACT
The aim of the present study is to share the 
experience of chronic peritoneal dialysis (PD) 
at King Hussein Medical Center, Amman, 
Jordan, and to highlight the complications of 
this procedure. This is a retrospective chart 
review study for all the children from day 1 
of life to 14 years, who underwent chronic 
PD for end-stage renal disease (ESRD) 
during the period of 10 years extending 
from 2009 to 2019. The following data were 
collected: mode of dialysis, type of peritoneal 
dialysis, age of starting peritoneal dialysis, 
gender, aetiology of ESRD, duration on PD, 
complications and outcome. A total number 
of 269 children were included: 229 patients 
received haemodialysis and 40 children (22 
boys and 18 girls) received PD. Of those, 
two children were on automated PD and 38 
children were on continuous ambulatory 
peritoneal dialysis. The mean age at the start 
of PD was 62 ± 38 months. The mean duration 

of PD was 43 months. The mean catheter 
duration was 34 months. Six patients were 
shifted to haemodialysis permanently and 
four patients received a kidney transplant. 
Eleven patients died. The most common 
complications were peritonitis (52.5%), 
exit-site infection (30%) and malfunctioning 
catheter (12.5%). The rate of peritonitis was 
one episode per 22 patient-months. Peritoneal 
dialysis is a promising mode of dialysis for 
children in Jordan. Peritonitis is the most 
common complication associated with PD. 
Kidney transplantation is the best modality of 
renal replacement therapy in terms of long-
term survival and quality of life and should 
be encouraged on national level.
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INTRODUCTION
In the past few decades, peritoneal dialysis 
(PD) started to get more acceptance as the first 
paediatric dialysis modality [1–6], and now, it is 
the most common modality of dialysis with end-
stage renal disease (ESRD) in many countries 
[7–9]. Before 1982, fewer than 100 paediatric 
patients had been treated with continuous 
ambulatory peritoneal dialysis (CAPD), whereas 
continuous cycler peritoneal dialysis for children 
was virtually unknown [10].

In Jordan, the first intermittent peritoneal dialysis 
(IPD) was performed at Jordan University 
Hospital IPD in 1979. Later, when CAPD became 
popular, the first CAPD was performed in Al-
Bashir Hospital in 1986 [11]. Nowadays, acute 
PD is available in the Ministry of Health Hospital, 
university hospitals and private sector. Chronic 
PD in the form of automated peritoneal dialysis 
is available at Prince Hamza Hospital and King 
Hussein Medical Center [12]. In the hospital, 
King Hussein Medical Center, the paediatric 
haemodialysis was started in 1999, but PD was 
delayed until 2009, and since then, the number of 
patients who were started on this mode of dialysis 
increased.

The number of children who underwent a kidney 
transplant in Jordan during the same period is 
around 150 patients, which is relatively small 
and may be attributed to the paucity of available 
kidneys for transplant as we depend mainly on 
relative living donor. Hence, usually, the patient 
is kept on haemodialysis or PD for a long time, 
and more complications with these two modalities 
will arise. 

In this article, we share the experience in 
paediatric PD over a 10-year period, including 
complications, prognosis and outcome at Queen 
Rania Al Abdallah Hospital for Children, King 
Hussein Medical Center, Amman, Jordan 

MATERIALS AND METHODS
This was a retrospective chart review observational 
study for all paediatric patients with age range 
from Day 1 to 14 years, who received PD at Queen 
Rania Al Abdallah Hospital for Children, from 

2009 to 2019. This hospital is a referral hospital 
for kidney diseases in Jordan. The following data 
were collected: mode of dialysis, type of PD, 
age of starting PD, gender, aetiology of ESRD, 
duration on PD, complications and outcome.

The selection criteria for CAPD/APD treatment 
patients were: patient and family preference, 
good compliance history, failure to insert vascular 
access, complication and failure of haemodialysis 
and no major medical or surgical contraindications 
for PD.

The diagnosis of peritonitis is made if the peritoneal 
effluent is cloudy, the effluent white blood cell 
count is greater than 100/mm3, at least 50% of 
the WBCs are polymorphonuclear leukocytes 
and positive culture. A negative culture does not 
exclude bacterial peritonitis [13]. In the hospital, 
we use a double-cuff straight peritoneal catheter 
which is placed in a paramedian or lateral site of 
the abdomen. Prophylactic antibiotic cefazolin is 
given immediately before placement of the PD 
catheter. 

The statistical analysis was performed using the 
SPSS version 25 and the results were expressed 
as mean + standard deviation (SD) or median 
(range).

The study was approved by the Human Research 
Ethics Committee of the Royal Medical Services, 
Amman, Jordan. Waiver of informed consent was 
obtained, and confidentiality was ensured at all levels.

RESULTS 
During the study period, which extends from 2009 
to 2019, the total number of paediatric patients 
who presented with ESRD and needed dialysis 
was 269 patients. The age ranges between 1 day 
and 14 years. Forty children (14.9%, 22 boys 
and 18 girls) received PD, whereas 229 children 
(85.1%) received haemodialysis. Two children 
were on APD and 38 children were on CAPD. The 
mean age at the start of PD was 62 ± 38 months 
(Table 1), and the mean duration of PD was 43 
months. Thirty-two patients were started on PD 
as the initial mode of treatment, and six patients 
were started first on Hemodialysis (HD) and then 
shifted to PD. 
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The most common causes of ESRD for 
patients treated with PD (Figure 1) were focal 
segmental glomerulosclerosis in 12 patients 
(30%), neurogenic bladder in 7 patients (17.5%) 
and crescent glomerulonephritis in 4 patients 
(10%). The most common complications were 
peritonitis (52.5%), exit-site infection (30%) and 
malfunctioning catheter (12.5%, Table 2). The 
rate of peritonitis was one episode per 22 patient-
months.

The total number of peritonitis was 52 episodes 
in 21 patients, as 14 of them had recurrent 
peritonitis. The most common organisms 
involved in peritonitis (Figure 2) were Gram 
positive [59.6%, Staphylococcus aureus (36.5%) 

and Staphylococcus epidermidis: 23.1%]. These 
were followed by gram negative organisms 
[5.8%, Pseudomonas aeruginosa (3.8%) 
and Acinetobacter: 2%], candida (3.8%) and 
unknown (30.8%). Peritoneal dialysis catheters 
were removed in 13 patients due to recurrent 
peritonitis (8 patients) and malfunctioning (5 
patients). The mean catheter duration was 34 
months. Eleven (27.5%) patients died during the 
study period; of which, 5 patients (46%) died due 
to thromboembolic disease, 4 patients (36%) due 
to severe infection and 2 patients (18%) due to 
heart failure (Figure 3). Six patients were shifted 
to haemodialysis permanently and four patients 
had a kidney transplant (Figure 4). 

Figure 1. Aetiology of ESRD in paediatric patients on PD. Diffuse mesengial 
sclerosis (DMS), diffuse mesangial sclerosis; focal segmental glomerulo-
sclerosis (FSGS), focal segmental glomerulosclerosis.

Table 1. Distribution of children on PD according 
to age.

Age at starting PD
Numbers of  

patients/percentage

<1 year 6/15%

2–5 years 21/52.5%

5–10 years 9/22.5%

10–14 years 4/10%
PD = peritoneal dialysis.

Table 2. Complications associated with peritone-
al dialysis in paediatric patients.

Complication
Number of  

patients (percentage)

Peritonitis 21 (52.5%)

Exit-site infection 12 (30%)

Obstruction 3 (7.5%)

Leak 2 (5%)

Hernia 2 (5%)
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DISCUSSION
Haemodialysis still remains the main modality 
of dialysis in adult patients [14], but peritoneal 
dialysis is the preferred renal replacement therapy 
in children until renal transplantation can be 
received [5,6,15,16].

In Jordan, we still depend on haemodialysis 
as the primary mode of dialysis more than 
peritoneal dialysis even in paediatric patients. 
A report published in 2015 by the National 

Registry of End Stage Renal Disease in Jordan 
states that only 17% of paediatric patients are on 
peritoneal dialysis and 83% are on haemodialysis 
[17]. In the hospital, the paediatric peritoneal 
dialysis was adopted on 2009 and before that 
only few cases received CAPD (those who 
cannot offer three visits per week to the hospital 
for haemodialysis as the primary mode of end-
stage renal disease). Since 2009, the number 
of patients who are on peritoneal dialysis has 
increased.

Figure 2. Causative organisms of peritonitis in paediatric patients on 
chronic PD.

Figure 3. Causes of death in PD patients.
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The PD modality is presented to the family as 
a modality of choice for RRT in cases with no 
contraindications, family education and training 
by paediatric nephrologist, and a well-trained 
PD nurse is also provided. The main obstacle 
is the family fear of taking responsibility in 
the treatment of their child at home and most 
of them preferred dialysis at hospital since the 
haemodialysis team is the one who performs all 
the dialysis procedures.

Peritoneal dialysis (PD) can be performed either 
manually as in CAPD or using mechanical devices 
as in APD. The number of patients on APD 
has increased over the recent years [18], but no 
difference between CAPD and APD for clinically 
important outcomes has been found [19]. In 
the institution, the number of APD patients is 
low (5%) since the cycler is not covered by the 
medical insurance plan yet. We have only two 
patients on automated PD, so we cannot compare 
between the two modalities.

More than half of the patients were below 5 
years (67.5%) as the PD is the preferred mode 
of dialysis in small children due to difficulty in 
establishing a vascular access for haemodialysis 
[20,21]. A study from Saudi Arabia [22] reported 
that the mean age was 7.3 years, but the mean 
duration of peritoneal dialysis was less than what 
we found in this study which could be explained 
by the shortage of available kidneys for transplant 
in Jordan. The median duration on PD was high in 
the hospital compared to others [23] because most 

of the children were below 5 years and due to the 
paucity of available kidneys for transplant. 

The North American Pediatric Renal Trials and 
Collaborative Studies 2011 annual dialysis report 
showed that the most common primary diagnoses 
in all dialysis patients were (FSGS, 14.4%), 
hypoplastic dysplastic kidney disorders (14.2%) 
and obstructive uropathy (12.6%) [6]. However, 
a study from Saudi Arabia [24] showed that the 
most common cause of chronic renal failure of 
paediatric patients who are on PD was posterior 
urethral valves followed by nephrolithiasis. In this 
study, the most common cause was focal segmental 
glomerulonephritis followed by neurogenic bladder. 
This can be explained by the fact that familial 
nephrotic syndrome is relatively common due to the 
high rate of consanguineous marriage.

Peritonitis is a major cause of PD failure (65.1%) 
and conversion to long-term haemodialysis [25]. 
Each PD unit should examine its own pattern of 
infection, causative organisms and sensitivities to 
establish its own guidelines for the treatment of 
peritonitis.

The incidence of peritonitis decreased in both 
adult and children over the past several decades 
[26–30]. In this study, 52% of the patients had 
at least one episode of peritonitis with a rate of 
peritonitis being 1 episode per 22 patient-months 
[20,23,31]. This is considered to be low rate in 
comparison to others: one episode of peritonitis 
every 4.3–18 patient-months [32–34].

Figure 4. Outcome of the 40 patients who were on PD.
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A Gram-positive organism is the most common 
cause of peritonitis in adults [14]. In children, S. 
aureus (52%) and P. aeruginosa (32%) are the 
most common causes of exit-site infection and 
peritonitis [35]. In the hospital, the Gram-positive 
organisms are still the most common cause of 
peritonitis similar to what has been found in many 
studies [16,25]. The Gram-negative organism as 
a cause of peritonitis is found to be low in our 
hospital as it accounted for only 5.8%, but a study 
from Saudi Arabia reported a high incidence of 
Gram-negative organisms as a cause of peritonitis 
reaching to 43.5% [22]. Peritonitis due to fungal 
infection is considered to be rare globally, 8.1% 
in the USA [36], 2.9% in the Netherlands [37] 
and 3.1% in Canada [38]. Only two patients were 
found to have candida infection over the past 10 
years. Culture-negative peritonitis accounts for 
about one-third of the patients. Many studies 
reported culture-negative episodes to be very 
high (59.2%) [25].

The T half-life of dialysis catheter was 34 months 
which is comparable to the developed countries 
[20]. The main reasons for the removal of PD 
catheter were recurrent peritonitis followed by 
catheter malfunction. Shifting to haemodialysis 
in all patients was due to recurrent peritonitis.

Eleven patients (27.5%) died during the study 
period. This percentage, which is considered to 
be high in comparison to other countries [39–
41], is due to a prolonged waiting list for kidney 
transplant, which is the best mode of treatment for 
ESRD. In patients on renal replacement therapy, 
the main causes of death are cardiovascular 
diseases, both in adults and children [42,43]. 
The causes of death in haemodialysis and PD are 
different. In patients on haemodialysis, the most 
common cause of death is haemorrhagic stroke 
[44]. In contrast, in PD patients, the most common 
causes are both cardiovascular complications 
(heart failure and arterio-/atherothrombotic) 
and infections [6]. In this study, cardiovascular 
diseases were also the most common cause of 
death, mainly the thromboembolic disease (46%), 
but heart failure was responsible for only 18% of 
deaths. Severe infection is the cause of about one-
third of deaths in the patients, which highlights 
the importance of prevention and aggressive 
management of infection.

CONCLUSION
Peritoneal dialysis is a promising mode of dialysis 
for children in Jordan. Having a well-trained 
staff, who can deal with PD and train families 
of PD patients, will decrease the complications 
in developing countries. Peritonitis is the most 
common complication associated with PD. 
Kidney transplantation is the best modality of 
renal replacement therapy in terms of long-
term survival and quality of life and should be 
encouraged at the national level.
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