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Peritoneal dialysis (PD), hemodialysis (HD) and kidney 
transplantation constitute an integral renal replacement therapy 
program [1], where end-stage renal disease (ESRD) patients 
can be shifted to one or more of  these treatment modalities 
according to their assessment and prescription and/or when one 
of  these modalities fails to satisfy its needs [2]. PD has been well 
established as a first choice renal replacement therapy (RRT) 
modality with higher survival rate, especially in the first few years 
of  treating ESRD patients [3]. PD, and in particular when there 
are no contraindications, can be an excellent initial choice and first 
treatment option (Table 1). 

Multiple studies have shown that when compared to HD, PD 
is associated with equivalent or better survival especially among 
non-diabetic and younger diabetic patients, where PD has an 
equal or lower mortality rate during the first 1-2 years of  therapy 
[3-6]. More recent studies have shown that PD and in center 
HD provide similar short and long term survival [7]. PD has the 
benefits of  preserving residual renal function [8], delaying the need 
for vascular access and helping patients with multiple vascular 
access failure, and constitutes a better option for older age groups 
especially those with cardiovascular disease [8, 10]. PD has been 
associated with lower risk of  infection with hepatitis B and C [11, 
12], better outcome after transplantation with lower incidence of  
acute kidney injury and delayed graft function, lower costs than 
HD, and in promoting self-care and helping patients who are in 
need of  more freedom [reviewed in 1]. In fact, PD has become 
an attractive modality of  renal replacement therapy following the 
recent availability of  new PD solutions such as icodextrin and 
amino-acid-based [13, 14] and biocompatible PD fluids [15]. The 
better understanding of  the molecular mechanisms involved in 
solute and water transport across the peritoneum, the advances in 
PD technology, and in particular catheter placement [16], better 

connecting systems with significant reduction in peritonitis rate, 
and the improved technology of  new generation of  automated 
compact easy to use cyclers with many advantages (table 2) have 
enhanced PD utilization [7]. Studies from the United Kingdom 
[17] and studies from Netherlands, Belgium and New Haven 
study [18-20] have documented that if  patients are given informed 
choice of  dialysis treatment, 40-60% will choose PD modality. In 
addition, when comparing patient satisfaction with modality of  
HD versus PD as in CHOICE study, patients on PD therapy were 
more satisfied [21]. Furthermore, patients on PD modality from 
New Haven study were not only more satisfied with their care, but 
they also felt with less significant impact of  PD on their lives [22].  

The use of  cyclers in North America has increased from 10% 
in 1990 to 54% in 2000 [23] and in Australia increased from 
4% in 1995 to 42% in 2004 [24]. Furthermore, APD has grown 
steadily in different parts of  the world and, for example, it 
accounts for 35% of  the PD patients in Mexico [25]. Globally, it 
has been estimated that approximately one-third of  PD patients 
are being maintained on APD treatment [26]. In contrast with 
continuous ambulatory peritoneal dialysis (CAPD), the efficacy 
of  APD, especially in high and high-average peritoneal transport 
membranes [27], its higher [25] or similar [24, 28] patient and 
technique survival rates[2], reduced peritonitis rates [2, 25, 29, 30], 
similar extracellular fluid volume and blood pressure control and 
sodium removal [31] or enhanced ultrafiltration [32], avoidance 
of  high intraperitoneal pressure and decreased mechanical 
complications [33], home therapy and improved quality of  life 
with more freedom for patients to fulfill their employment and 
lifestyle [34], all of  which enhanced  the popularity of  APD 
modality [35]. These advantages have been shown in HD patients 
transferred to APD [2], and confirmed even for anuric patients 
as demonstrated in the European Automated Peritoneal Dialysis 
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Outcome (EAPOS) Study [36].

However, despite these multiple benefits and advantages there 
hasn’t been much progress [37] but rather a decline in PD 
utilization in several countries. The penetration rate of  PD 
worldwide is about 11% [35, 38]. PD modality has been declining 
in most developed countries [39, 40] but increasing in developing 
countries[35, 41]. In United States, the use of  PD has increased 
appreciably in recent years (7.4% of  patients with a known 
dialysis modality). This change is associated with the new bundled 
payment system, with its clear incentives for peritoneal dialysis 
[42]. Likewise, allowing reimbursement of  PD, but not HD, has 
permitted to increase the use of  PD over HD in many Asian 
countries like Hong Kong, Vietnam, Taiwan, Thailand, as well 
as in New Zealand and Australia over recent years [42, 43]. The 
major reasons of  under utilization of  PD modality include (1) lack 
or inadequate pre-dialysis education [44] and patient’s awareness 
of  RRT options [7, 44, 45], and in particular the suitability and 
advantages of  PD modality, (2) insufficient or lack of  focus on 
patients’ training and encouragement and support, especially 
for anxious and unwell patients who might be nervous about 
participating in their own treatment [46-48], (3) lack or inadequate 
training of  nursing staff  and nephrologists in PD therapy [45, 
49], (4) insufficient encouragement and support of  medical and 

nursing staff  to guide patients to chose or implement PD modality 
as a possible first choice therapy [45, 50], (5) lack or insufficient 
appreciation of  the concept of  “integrated renal replacement 
therapy (RRT) program” [1], and (6) inadequate preparation or 
lack of  a proper set up of  an independent PD unit [51, 52]. 

The success and continuity of  a PD program relies on different 
factors including (1) enthusiasm and commitment of  the PD 
team [53, 54], (2) continuous training program for medical 
and nursing staff, (3) structured educational program for pre-
dialysis chronic kidney disease (CKD) patients, (4) application of  
continuously updated policies and procedures, (5) and continuous 
evaluation and assessment of  the applied program (table 3). 
Actually, implementation of  these major steps should not only 
lay the foundation for solid PD program, but also should help 
in providing and maintaining adequate and unified standard 
technical PD performance [55] and successful continuity of  the 
program (table 4). This approach should be reflected on extended 
patient’s PD treatment years, as an initial option of  RRT, 
preservation of  residual renal function, better preparation of  
kidney transplantation, delaying or avoidance of  HD with vascular 
access problems, enjoying social life and more freedom together 
with least technical, infectious and non-infectious complications.

1. Preserving residual renal function
2. Delaying the need for vascular access
3. Suitable for very young and elderly patients
4. Dialysis at home; promoting self-care and freedom
5. Lifestyle advantages: fulfillment of  study, business and social commitments
6. Balanced quality dialysis
7. Offers lower risk of  infection with hepatitis B and C
8. Positive influence on outcome of  patients with DM and IHD
9. Improvement of  survival rate
10. Better preparation for kidney transplantation

Table 1: Ten benefits of  peritoneal dialysis treatment as first option of  RRT

RRT: Renal Replacement Therapy, DM: Diabetes Mellitus, IHD: Ischemic Heart Disease

1.      Balanced quality dialysis
2.      Better adjustment of  PD prescription
3.      Greater clearances and less mechanical difficulties than CAPD
4.      Avoidance of  high intraperitoneal pressure with CAPD
5.      Positive influence on outcome of  patients with DM and IHD
6.      Adequate drainage
7.      Suitable for very young and elderly patients
8.      Less incidence of  peritonitis
9.      Dialysis at home
10.   Dialysis is performed overnight while patient is asleep without much disturbance
11.   Lifestyle advantages: fulfillment of  study, business and social commitments
12.   Simple, efficient, friendly to use, compact and easy to carry and transport cycler machines (suitcase on wheels)

Table 2: Advantages of  APD Treatment

PD: Peritoneal Dialysis, APD: Automated Peritoneal Dialysis, CAPD: Continuous Ambulatory Peritoneal Dialysis, 
DM: Diabetes Mellitus, IHD: Ischemic Heart Disease
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In conclusion, peritoneal dialysis constitutes an essential part 
of  the integrated renal replacement therapy care for patients 
with ESRD. Despite the multiple benefits and advantages and 
improved technology in PD sets, solutions and cyclers, there 
hasn’t been much progress in PD utilization in many countries. 
The achievement and maintenance of  a successful performance 
of  PD unit requires the understanding and implementation 
of  an integrated PD program concept, and the availability of  
essential needs and requirements. A structured model of  PD 
program should be based on adequate theoretical and practical 
training of  medical and nursing staff, and provides education 
and practical training of  pre-dialysis ESRD patients and those 

transferred to PD from failed HD treatment. The program 
should be supported by detailed written and applied PD policies 
and procedures, including protocols for training and treatment of  
infections. The establishment of  a purpose built, or transformed 
PD unit, together with continuous evaluation and assessment 
of  performance can ensure the success and continuity. These 
measures, and the availability of  trained and dedicated PD team, 
and the effectiveness of  a training center in unifying the training 
standards and technique survival in support of  PD program, 
should result in a successful performance and continuity of  a PD 
program.

Table 3: Ten Steps for Implementation of  PD Program

1. Adequate training (and re-training) and reorientation of  medical staff  (doctors and nurses) in principles and practice of  peri-
toneal dialysis.
2. Creation of  committed and cooperative PD team (nephrologist / PD nurses / general surgeon or interventional nephrologist 
/ social worker / psychologist / dietician).
3. A basic, but well planned, equipped and organized PD unit (including educational, training and treatment sections).
4. Establishment and regular update of  detailed PD policies and procedures.
5. Early approach (in nephrology clinic) of  patients with CKD (stage 4).
6. Arrangement for patients to visit the PD unit and meet PD patients.
7. Adequate pre-dialysis education and training of  potential PD patients.
8. Back up support: (storage, PD solutions delivery system to patients at home, continuous education, assessment and patient 
re-training program).
9. Regular and continuous PD education and training of  medical staff.
10. Close and continuous monitoring of  the PD program: assessment and re-evaluation of  clinical outcome, and adjustment of  
policies and procedures according to results in order to achieve the best out of  the PD program.

PD: Peritoneal Dialysis, APD: Automated Peritoneal Dialysis.

Table 4: Requirements for Establishing and Succeeding a PD Program

1. Motivation 
Well motivated and dedicated team is the cornerstone to a successful PD program. The team should include nephrologists, 
surgeons, nurses, social workers, and dietitians.
2. Support 
Inpatients beds, Back up HD, OPD clinic and training/education rooms.
3. Staffing 
Well trained medical /nursing staff  to cover patients’ needs on 24h basis.
4. Finances 
Financial support is needed for clinical, chemical, and microbiological laboratory, as well as a reliable distribution of  PD 
fluids to patient’s homes.
5. Training 
Awell trained and updated health team is needed to contribute to effective delivery of  services. This includes doctors, 
nurses, and patients. 
6. Qualities of  a PD nurse 
Peritoneal dialysis nurses should have certain qualities to insure the progress and success PD program. This includes pa-
tience, consistency, flexibility, sense of  humor, ability to communicate, and good judgment.
7. Protocols 
Each unit needs to have protocols for various procedures to ensure safe and consistent care. The required protocols 
include training program, treatment of  infections, laboratory tests and medication, and infection control policies and pro-
cedures.
8. Data Recording and Monitoring 
Recording and monitoring morbidity and mortality rates as well as incidence of  peritonitis should support continuous qual-
ity management.

PD: Peritoneal Dialysis, HD: Hemodialysis, OPD: Outpatient Department
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