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Peritoneal dialysis: 
past, present and future 

Raymond T. Krediet, MD, PhD, Division of Nephrology, Department of Medicine, Academic 
Medical Centre University of Amsterdam, Amsterdam, The Netherlands

A short history

Peritoneal dialysis has been performed in the 2nd half of the 20th 
century, initially for treatment of patients with acute renal failure. 
The invention of the Tenckhoff catheter in 1968 made it possible to 
perform intermittent PD in patients with chronic renal failure. Yet, it 
never became very popular because of the risks of underdialysis 
and malnutrition. In 1977 less than 800 patients on intermittent PD 
could be identi� ed worldwide. A rebirth occurred after 1976 when 
the technique of continuous ambulatory peritoneal dialysis (CAPD) 
was � rst described.

Typically 3 short exchanges are manually performed during 
daytime, followed by one during the night. With this technique the 
relatively low ef� ciency of the peritoneum as a dialysis membrane 
is compensated for by the continuous character of the treatment: 
24 hours a day, 7 days a week. Due to its simplicity CAPD is a 
home treatment that can be done by patients themselves after a 
training period of 1 to 2 weeks. Automated peritoneal dialysis (APD) 
was developed in the nineties. A cycler regulates the short nightly 
exchanges. This is followed by a long exchange during daytime. 
Similarly to CAPD, APD is performed daily. 

Already in the early days of CAPD it became evident that peritonitis 
was the most important complication. It was often caused by skin 
bacteriae, like Staphylococcus epidermidis, that were introduced 
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during a bag exchange. Although treatment with intraperitoneal 
antibodies could often cure the infection, peritonitis was the main 
reason for discontinuation of PD and switch to haemodialysis. The 
introduction of the “� ush before � ll” systems has led to a reduction 
in peritonitis rates of more than 60%. Other complications were 
exit-site and tunnel infections, mainly caused by Staphylococcus 
aureus, surgical and catheter related problems and loss of 
ultra� ltration capacity. 

Peritoneal dialysis today
Where as the contribution of PD to dialysis as a whole has 
decreased somewhat in the USA, Canada and Western Europe, a 
marked increase is present in Southern and Eastern Asia. Issues in 
PD that are relevant for making a choice between peritoneal- and 
haemodialysis include peritonitis and catheter-related problems, 
adequacy of dialysis and nutrition, patient outcomes in comparison 
with HD, and peritoneal membrane changes with time on treatment. 
These points will be discussed below.

Peritonitis and catheter-related problems
The use of double-bag exchange systems has reduced the 
incidence of peritonitis to � gures as low as 0.23 episode per 
patient-year.1 This means that an average patient would only have 
one episode per 4 years. Results of reports comparing peritonitis 
rates in APD and CAPD patients have been inconsistent. The most 
marked reductions in peritonitis incidence have been found for 
gram-positive micro-organisms such as Staphylococcus aureus and 
Staphylococcus epidermidis. The current guideline states that the 
peritonitis rate of a centre should not be more than 0.67 episodes 
per year at risk, that is one episode per 1.5 patient years.2
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Patients who have Staphylococcus aureus nasal carriage have 
an increased risk for exit-site infections and peritonitis. Daily 
application of mupirocin cream to the skin around the exit-site is 
an effective prophylaxis.3 Gentamicin cream around the exit-site is 
effective reducing infections with Pseudomonas aeruginosa.

Adequacy of dialysis

In addition to clinical judgements, numerical targets have 
been developed. These are based on the quantity of solute 
transport. They include Kt/Vurea and creatinine clearance. 
Kt/Vurea is the product of the urea clearance (K), the dialysis duration 
(t), divided by the volume of distribution of urea, which equals body 
water. Based on the results of a study in Canada and the USA 
in new PD patients (CANUSA), guidelines for adequate PD have 
been formulated, that is Kt/Vurea at least 2.0 per week and creatinine 
clearance at least 60 L/week/1.73 m².5 In retrospect the results of 
the CANUSA study could fully be explained by the contribution of 
residual renal function to solute clearances.6

In many observational and two randomised controlled studies 
no effect on survival was found between a Kt/Vurea value of 
1.7/week when compared to 2.0 and also between a 
creatinine clearance of 45 L/week/1.73 m² compared to 
60 L/week/1.73 m².7,8 The minimum values in anuric patients 
below which mortality was increased were Kt/Vurea < 1.5/week 
and creatinine clearance < 40 L/week/1.73 m².9 Therefore, the 
guidelines of the International Society for Peritoneal Dialysis 
recommend a Kt/Vurea of 1.7/week and a creatinine clearance of 45 
L/week/1.73 m².10
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Patient outcomes in comparison with HD

Many recent studies have shown that the survival of new PD 
patients is better than that of new HD patients for the � rst few 
years on treatment.11,12 This bene� t is strongest for young patients 
without diabetes mellitus. It is not present for elderly women with 
type 2 diabetes. The survival advantage is partly due to a better 
preservation of residual renal function in PD patients. This has been 
found in many studies and can probably be attributed to a more 
gentle removal of excess � uid compared to HD patients.13 Residual 
renal function is superior to dialysis with regard to endocrine 
functions and the removal of protein-bound toxins. The survival 
advantage of PD is no longer present after 2 to 3 years. This may 
be attributed to the development of functional and morphologic 
peritoneal alterations with time on the modality.

Technique survival is still inferior to that of HD. However, it increases 
with the experience of a centre.14 Most PD patients with technique 
failure can be transferred to HD. This has led to the concept of 
integrated care where patients start PD, amongst others to preserve 
residual renal function, and switch to HD when peritoneal function 
decreases and ultra� ltration failure develops.15

Changes in the peritoneal membrane with time

Loss of peritoneal ultra� ltration can develop during the time course 
of PD. It is usually associated with an increase in small solute 
transport, leading to a rapid disappearance of the osmotic gradient. 
However, also a decreased sensitivity to glucose contributes to the 
development of ultra� ltration failure. The morphologic alterations 
have diabetiform properties. They consists of an increase in 
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the number of vessels with arteriosclerotic and diabetiform 
characteristics, and of peritoneal � brosis and sclerosis. 

Continuous exposure to the conventional bioincompatible 
solutions, with or without peritonitis, is the most important cause 
of the above described alterations. These � ndings have led to 
the development of new solutions. They include replacement of 
glucose by the glucose polymer icodextrin, a glucose polymer, and 
the development of “biocompatible” solutions. These solutions are 
characterized by a lower content of glucose degradation products 
and the replacement of lactate by bicarbonate in some of them. 
In patients, they reduce in� ow pain, and in animal studies, the 
morphology of the peritoneal tissue is better preserved.

The future of peritoneal dialysis

Much emphasis, both in PD and HD should be put on the 
prevention of premature atherosclerosis, the prevalence of which 
is not different between both treatment modalities. This should 
already start in the predialysis period and – when possible – when 
the glomerular � ltration rate has fallen below 60 mL/min. The better 
patient survival and better preservation of residual renal function 
support that PD should be offered to, and discussed positively, 
with every patient when the start of dialysis is imminent. It should 
also be discussed that a minority of long-term PD patients develop 
peritoneal alterations, and that these may be a reason to switch to 
HD timely to prevent the development of encapsulating peritoneal 
sclerosis.16 Also the use of biocompatible dialysis solutions should 
be encouraged to prevent these alterations. However, it should be 
realized that � nancial restrains may apply. Nevertheless in most 
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countries CAPD or APD with biocompatible solutions is still less 
expensive than HD. 

It is impossible to predict the future, but world-wide an increase in 
the quantity and quality of PD is a realistic assumption.
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Learning Outcomes
• To gain knowledge and understanding on the 

basics of PD, such as physiology, catheters, 
solutions and techniques

• To gain knowledge on PD adequacy

Physiology

During peritoneal dialysis, the peritoneal cavity is used 
as a reservoir for the dialysis solution, and the peritoneal 
membrane functions as a transport � lter. The peritoneal 
membrane contours the majority of internal organs on the 
visceral site and covers the inner abdominal wall on the 
parietal site. The membrane is made up of three layers, the 
mesothelium, peritoneal interstitial  and capillary endothelium, 
through which transport in peritoneal dialysis takes place. 

Dialysis � uid (dialysate) is instilled into the peritoneal 
cavity and uraemic toxins and solutes move across the 
semi-permeable membrane from the blood in the capillaries 
into the dialysate. The movement (transport) of solutes and 
water through the peritoneum is dependent on the surface 
area of peritoneal capillaries rather than the total peritoneal 
surface area.1  Solutes and water exchange between the 
peritoneal microcirculation and peritoneal cavity occurs by 
diffusion and ultra� ltration. The routes of transport are 3 sets 
of pores in the endothelium of the vessels in the peritoneal 
membrane: a small number of large pores, a large number of 
small pores and a set of intra-cellular pores, only permeable 
to water (water channels).2 (See Figure 1)
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Peritoneal Transport

Solute transport

The transfer of low molecular weight solutes occurs mainly 
through the small pore system. The large pores are involved 
in the transport of macromolecules, like serum proteins. In 
peritoneal dialysis the transport of small solutes is mainly 
diffusive, whereas convective transport or solvent drag 
becomes more important with increasing molecular weight.3  
Absorption of macromolecules from the peritoneal cavity 
to the circulation is linear in time, irrespective of size or 
concentration.4

Fluid transport

Ultra� ltration is achieved by opposing mechanisms. Due to 
an osmotic pressure gradient between blood and dialysate, 
� uid transport is induced and directed to the peritoneal 

Trans-endothelial
Transport

Transcellullar pore
(aquaporin)

Small pore

Glucose

Large pore

Protein

Interstitum

Hydrostatic
pressure dominates

Transcellular
forces

Hydrostatic
and osmotic

pressures

Osmotic
pressure

dominates

Glycocalyx

Capillary Lumen

Small 
solutes

Figure 1: Schematic view of the peritoneal membrane and its 3 pore 
sets. Glucose exerts its osmotic forces mainly on the transcellular pores 
(water channels or aquaporins) and small pores.
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28 cavity. The transcapillary ultra� ltration is dependent on the 
hydrostatic pressure gradient, the colloid osmotic pressure 
gradient, the crystalloid osmotic pressure gradient, the 
hydraulic permeability of the peritoneal membrane and its 
effective surface area. The hydrostatic pressure gradient is 
determined by the difference between the pressure in the 
peritoneal capillaries and the intraperitoneal pressure and it 
is also dependent on posture5 and on the instilled volume.6  
The colloid osmotic pressure gradient is directed toward the 
circulation, and is induced by plasma proteins. The osmotic 
agent that is applied, most frequently glucose, determines 
the crystalloid osmotic pressure gradient. Glucose is a 
very effective osmotic agent, despite its small size. The 
effectiveness of an osmotic agent depends on the resistance 
the peritoneal membrane exerts on its transport. This 
property is expressed as the osmotic re� ection coef� cient 
and can range from 0 in a free passage situation to 1, 
which implies total hindrance of a solute by an ideal semi-
permeable membrane. Due to its small size of 2.9 Å, the 
re� ection coef� cient of glucose over large pores is negligible 
and low over small pores. Values ranging from 0.02 to 0.05 
have been reported.7,8  However, the re� ection coef� cient will 
be 1.0 over ultra small pores, because these are too small to 
allow transport of solutes. This explains the effectiveness of 
glucose as an osmotic agent. The effect is most pronounced in 
the initial phase of a dwell, but decreases due to absorption of 
glucose, which leads to the dissipation of the osmotic gradient.9

Peritoneal free water transport is mediated by the ultra small 
pores, or aquaporins.10  These are permeable to water, but 
not to solutes. The function of these water channels can be 
estimated by the “sieving” of sodium during a hypertonic 
dwell.9,11  The sodium concentration in blood and dialysate 
are similar, so a decrease in dialysate sodium concentration 
will occur in case of free water transport.  
Another manner to estimate free water transport is to 
determine the difference in net ultra� ltration between a 3.86% 
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crystalloid osmotic pressure is much higher and exceeds the 
other pressure gradients; consequently the net ultra� ltration 
obtained, will be much more dependent on the number and 
function of the water channels. This is a rough indication, 
easy to calculate but time consuming.12

The net ultra� ltration is determined by transcapillary 
ultra� ltration and lymphatic absorption from the peritoneal 
cavity, which averages 1.4 mL/min.13 

Peritoneal Transport characteristics
Total solute clearance and peritoneal ef� uent volume ulti-
mately are in� uenced by peritoneal membrane transport 
cha racteristics. Baseline peritoneal membrane transport 
cha racteristics should be established 8 to 12 weeks after 
ini tiating a daily PD therapy and should be repeated when 
clinically indicated.14  All measurements of peritoneal 
transport characteristics should be obtained when the patient 
is clinically stable and at least 1 month after resolution of 
an episode of peritonitis. Traditionally, peritoneal membrane 
transport/function has been assessed by using the standard 
Peritoneal Equilibration Test (PET).15 This test originally 
consists of a dwell with a 2.27% dextrose concentration 
in a standardized volume and dwell time (4 hours), with 
single blood sample and dialysate samples on 0, 2 and 4 
hours. Results are presented as dialysate to plasma ratio 
for creatinine (D/P), and ratio for glucose at 2 and 4 hours to 
glucose at time 0 (D/D0). Based on the result, the patients 
are categorized into four different groups; high, high average, 
low average, and low transporters.15 (See Figure 2)

Since high transporters have fast transport of solutes, 
including the osmotic agent glucose, the net ultra� ltration 
volume and solute removal will be lower than for low 
transporters. Therefore the terminology is confusing and it is 
better to name them fast and slow transporters.
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The International Society of Peritoneal Dialysis (ISPD) 
committee on ultra� ltration failure has advised to perform 
the test with 3.86% glucose. This test allows the detection 
of clinically important ultra� ltration failure and also the 
measurement of sodium sieving. Ultra� ltration failure is 
de� nes as <400 ml ultra� ltration after a 4 hours dwell with 
3.86/4.25% glucose.16

Sodium sieving is the phenomenon that in the initial phase 
of a hypertonic dwell a decrease in dialysate sodium 
concentration will occur, due to dilution of the sodium by 
free water, transported through the water channels under 
in� uence of the osmotic pressure gradient (See Figure 3). To 
measure this, dialysate samples after 1 hour must be taken. 
A decrease of >5mmol/l is considered to be normal.

Access to the peritoneal cavity
The key to successful PD is permanent and safe access to 
the peritoneal cavity. In order to ensure this, each centre 
should have a dedicated team involved in implantation and 
care of catheters. The International Society for Peritoneal 
Dialysis (ISPD)17, 18 and the European Renal Association 

Figure 2: Categorization of transport types in the standard PET by 
Twardowski.
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(ERA)19 have published recommendations and guidelines 
on this topic. When these guidelines are applicable it is 
mentioned in the text. The ideal catheter provides reliable, 
rapid dialysate in- and out� ow rates without discomfort to 
the patient or complications (dislocation, obstruction, leaks, 
infection).

Catheter con� gurations

The chronic peritoneal catheters are made of either silicone 
elastomer or polyurethane and have an intra and an 
extraperitoneal portion. As this material is rather inert, one or 
two cuffs are attached to provide an anchor the abdominal 
wall. Various intraperitoneal con� gurations are available, while 
for the extraperitoneal part can be chosen between a straight 
or curved (swan-neck) portion. Until now no randomized 
controlled trial has de� nitely proven the superiority of a single 
catheter model.20-23  The same holds true for the number of 
cuffs.

Figure 3: The decrease in D/P sodium occurs owing to free water transport, 
caused by the high osmotic gradient that is present in the initial phase of 
a hypertonic exchange. As indicated, a dwell with lower osmolality will not 
result in sodium sieving.



Peritoneal Dialysis:  A Guide to Clinical Practice

32 Examples of current catheters
The straight catheter, introduced in the 1960s by Tenckhoff, 
is still the most commonly used peritoneal dialysis catheter. 
The coiled catheter was designed to reduce in� ow pain. The 
Oureopoulos-Zellerman (Toronto-Western) catheter has 2 
disks at its end to reduce the risk of dislocation, but is more 
dif� cult to remove. The swan-neck con� guration was invented 
in 1985 to reduce exit-site infections, but due to its low exit-
site can also be used for cosmetic reasons (a low exit-site is 
easier to hide by clothes). Twardowski proposed in 1992 the 
pre-sternal catheter which can be indicated in patients with 
adipositas or a stoma. To reduce dislocation in 1996 the self-
locating catheter was introduced by Di Paolo. 

Catheter implantation
Until now no randomized controlled trial has proven the 
superiority of any implantation technique. However, the 
EBPG guidelines prefer surgical or laparoscopic implantation 
(guideline D). In complicated procedures (high likelihood of 
signi� cant adhesions) an open technique should be used.

Various implantation methods
The blind implantation methods range from completely blind 
using trocart, stylet or Seldinger technique to combinations of 
these methods with ultrasound or radiological imaging. Open 
techniques are the mini-laparoscopy using the Y-Tec scope, 
laparoscopy or laparotomy.

Pre-Insertion Preparation:
Before the introduction of the catheter procedure is planned, 
type of the catheter and the location of the exit-site should be 
discussed with the patient. Problems that might in� uence the 
operation procedure such as hernias, large polycystic kidneys 
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33or previous abdominal surgery should be identi� ed. Some 
units make swabs to determine carriage of Staphylococcus 
aureus (nasal, axilla, groin).

Immediately prior to the implantation procedure the patient 
should be prepared according the local protocol.

Bowel preparation the day prior to the procedure to ensure 
patient is not constipated and to decrease the risk of bowel 
perforation and to ease catheter placement.

The patient should fast in case of general anaesthesia.• 
Skin - bath or shower with/without speci� c cleaning agent.• 
If necessary, abdominal hair should be clipped and not • 
shaved.
Mark the exit-site (avoid the belt line, skin folds, scars).  • 
Empty the bladder to avoid perforation.• 
Administer  prophylactic  antibiotic one hour before operation • 
(ISPD recommendation and EBPG guideline E).

Post-Insertion Care:
Break-in period: the time between catheter insertion and • 
commencing PD. This should be for at least 2 weeks to 
reduce the occurrence of exit-site leakage. If patients’ clinical 
condition demands, initiation of dialysis is possible but only 
using small volumes of � uid preferably only in supine position 
(ISPD recommendations and EBPG guideline C).
Exit site care: sterile technique of non-occlusive dressing is • 
essential. Preferably the dressing should not be changed 
more than once a week. Until the wound has healed the 
dressing should be done by the nurse. The exit-site should 
be kept dry without shower or baths until healing has 
occurred (up to 2 – 6 weeks) (ISPD recommendations and 
EBPG guideline F,G).
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Catheter should be immobilized/anchored to prevent pulling • 
or trauma (ISPD recommendations and EBPG guideline H).

A postoperative abdominal X-ray can be helpful in case of • 
in- or out� ow problems.

Quality control

It is mandatory to monitor the outcome of catheter placement 
and its related complications. For catheter survival, >80% still 
functioning at 1 year is proposed. (ISPD recommendation and 
EBPG guideline B)

Dialysis Solutions

Dialysis solutions contain sodium, chloride, and lactate or 
bicarbonate with a variable concentration of glucose. PD 
solutions are packed in clear, � exible plastic bags. PD bags 
come in various volumes, from 1.5L to 3L for those on CAPD 
and 5L bags for APD. The bags vary also by connection 
method. The solute concentration may vary with manufacturer; 
however, most contain the following:

Sodium = 132-134 Mm (mEq/L).• 

Calcium = 1.75 mM (3.5 mEq/L) or 1.0-1.25 mM (2.0-2.5 • 
mEq/L).

Magnesium = 0.25-0.75 mM.• 

Buffer: lactate = 0-40 mM and/or bicarbonate = 0-39 mM.• 

Chloride (with sodium, calcium, magnesium).• 

pH 5.5-7.4• 

Osmotic agent.• 
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Glucose: available in 1.36 to 3.86g/dL (equivalent to dextrose 
1.5-4.25 mg/dL). The osmolarity of these solutions is 345- 484 
mOsm/L, respectively.24

Expected � uid removal
1.5% dextrose = little or no UF.• 

2.5% dextrose = 200-500 ml.• 

4.25% dextrose = 500-1200 ml.• 

However, the amount of ultra� ltration is dependent on the 
peritoneal transport status. 

The pH of traditional lactate-based solutions is usually 5.5 
in order to prevent the solution from caramelizing during the 
heat sterilization process. Low pH of PD solutions can cause 
pain in some patients and it may be harmful to the peritoneal 
membrane. Bicarbonate-based solutions can improve pain 
or discomfort during in� ow. These solutions are supplied in 
double chamber bags that are mixed before the infusion.

Icodextrin: is a glucose-polymer, commercially available in 
a 7.5% solution. It achieves ul tra� ltration (UF) by oncotic 
pressure and enables a sustained rate of ultra� ltration. 
Icodextrin is used in CAPD patients preferably for long 
nocturnal dwell and for the long day dwell in APD patients.24 
The UF achieved by icodextrin can be equivalent to that of 
4.25% dextrose.25 

Special consideration should be made for patients with 
diabetes when using a glucometer as the solution contains 

maltose and some assays react both with glucose and 
maltose giving a false glucose reading higher that the 

actual blood glucose level.24
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glucose load in patients. It achieves similar ultra� ltration as 
a 1.5% dextrose solution.26 In addition it can give nutritional 
supplementation, since the amino acids are largely absorbed 
by 4-6 hours dwell. This solution does not contain dextrose 
and may be of bene� t to diabetic and obese patients. 

Peritoneal Dialysis Prescription

There are some important points to consider for treatment 
prescription:

Ultra� ltration, which is important for optimising volume • 
control.
Sodium removal (in APD short dwells can lead to more water • 
removal than sodium removal, due to sodium sieving. This 
effect can be overruled using icodextrin for the long dwell, 
since the iso-osmotic effect will give no sieving).
Optimising middle-molecule clearance in patients who have • 
minimal residual renal function (RRF).
Dwell times.• 
Volume of exchange and number of exchanges per 24 • 
hours.
Dialysis adequacy.• 

Most will be dependent on the peritoneal transport status. The 
choice for CAPD or APD can also be personal (lifestyle).

Adequacy of dialysis

Adequacy targets should include both � uid and urea removal.27 
All measurements of peritoneal solute clearance should be 
obtained when the patient is clinically stable and at least 1 
month after the resolution of an episode of peritonitis.14 Total 
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small-molecule clearance should be measured as Kt/Vurea 
and is based on:

24-hour collection of urine (kidney Kt/V• urea; if volume >100 
mL/d).
24-hour collection of ef� uent for CAPD and/or APD. • 

The minimum peritoneal target for Kt/Vurea in anuric patients 
is 1.7, but in addition, the guidelines recommend net 
ultra� ltration in anuric patients of 1.0 L per day, and achieving 
a minimum CrCl of 45 L/wk/1.73 m.27

Low Low-Average Average-High High

D/P creatinine <0.5 0.5-0.64 0.65-0.81 >0.82

Expected UF Excellent Good Adequate Poor

Characteristics
Slow solute 
transport
Good UF

Less ef� cient 
solute 
transport
Good UF

Ef� cient 
solute 
transport
Adequate UF

Fast solute 
transport/ 
rapid glucose 
absorption
Poor UF

Preferred 
therapy

CAPD or APD 
with extra day 
dwell

CAPD/APD APD/CAPD

APD 
(with 
icodextrin 
for the long 
dwell)
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Learning outcomes
• To gain basic knowledge and understanding of the 

complications of PD
• To gain knowledge of the treatments for the respective 

complications
• To be able to assess and manage the complications of 

PD

Introduction

Peritonitis, exit-site and tunnel infections are the most 
common peritoneal dialysis-related infections. The latest 
recommendation for a centre’s peritonitis rate should not 
exceed 1 episode every 18 months, albeit the rate attained is 
to some degree dependent on the patient group.1

Peritonitis

Peritonitis is an in� ammation of the peritoneum. It is one of 
the principal complications of PD and contributes signi� cantly 
to hospital admissions, technique failure and can even be 
associated with patient mortality.2 The incidence of this 
complication can vary, although the occurrence rate increases 
in diabetic patients. The majority of peritonitis episodes are 
due to contamination at the time of the exchange procedure 
and exit-site infection. 

Protocols can be implemented to diminish the risk of infection. 
Rigorous training programmes, especially in hand washing 
technique and in the correct connection and disconnection 
techniques, are important for preventing contamination related 
peritonitis.3
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Peritonitis is most commonly caused by gram-positive 
microorganisms. However, in acute peritoneal dialysis there is 
a higher incidence of fungal-related peritonitis.

Pathogenesis
Potential routes of infection:4 

Intraluminal: Bacteria gain access to the peritoneal cavity via • 
the catheter lumen (most common).
Periluminal: Bacteria present on the skin surface enter the • 
peritoneal cavity via the peritoneal catheter.
Transmural: Bacteria of intestinal origin enter the peritoneal • 
cavity by migrating trough the bowel wall.
Hematogenous: Bacteria reach the peritoneum from a distant • 
site by way of the bloodstream (less common).
Transvaginal: Infection reaches the peritoneum from the • 
vagina by way of the uterine tubes (less common).

Relationship between routes of infection and the most common 
microorganisms:4

Intraluminal: Staphylococcus epidermidis.• 
Periluminal: Staphylococcus epidermidis, S. aureus,  • 
Pseudomonas, Proteus, Yeasts.
Transmural: Escherichia coli, anaerobes (Clostridium • 
bacteroids), fungi.
Transvaginal: Candida, Pseudomonas • (see table 1).

Table 1: Common microorganisms associated with peritonitis4

Gram-positive % of isolates Gram-negative % of isolates 
Staphylococcus 
epidermidis

30-40 Escherichia coli 8-12

Staphylococcus aureus 10-20
Pseudomona 
aeruginosa

5-8

Streptococcus 10-15 Enterobacter species 2-3

Enterococcus 3-5
Acinetobacter 
species

2-3

Diphtheroids 1-2 Klebsiella species 2-3
Proteus species 2-3
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Signs and Symptoms (S & S)4

In clinical practice, peritonitis is considered when the patient 
manifests the following signs and symptoms:

Cloudy PD � uid drained. • 
Abdominal pain. • 
Abdominal tenderness. • 
Fever. • 
Nausea. • 
Vomiting. • 
Chills. • 
Constipation. • 
Diarrhoea. • 

The most common sign is the cloudy � uid seen in the dialysate 
bag upon exchange. The peritoneal � uid generally becomes 
cloudy when the white blood cells count exceeds 50-100 x 
microliter.5 

It is usually associated with an increase in the absolute number 
and percentage of peritoneal � uid neutrophil. Identi� cation of 
microorganism on Gram stain and culture is indicated. It is 
important that PD � uid must be obtained for culture prior to 
starting antibiotic treatment. (see Table 2).

Table 2 shows the percentage of patients in relation to the S & S of peritonitis.

Table 2: Signs and Symptoms of peritonitis

S & S Patients in %
Cloudy � uid 98
Abdominal pain / tenderness 97-67
Fever 36
Nausea 35
Vomiting 25
Chills 18
Constipation 15
Diarrhoea 7
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Differential Diagnosis of Cloudy Ef� uent1,6

In the presence of a cloudy drainage, differential diagnosis 
should be performed to rule out atypical infections aetiologies. 
On the other hand, there are also several aseptic causes to be 
considered in the differential diagnosis:

Infectious peritonitis with culture-positive (infection with 1. 
mycobacterium tuberculosis or with non-tuberculous 
mycobacteria sometimes presents as culture-negative 
peritonitis).4

Non-infectious peritonitis with sterile culture:2. 
Chemical peritonitis (described in some cases • 
of intraperitoneal administration of vancomycin, 
thrombolytic agents and other agents as well).7

Eosinophilia of the ef� uent (this may represent an allergic • 
reaction to a constituent of the PD system including the 
bags, lines and or the Tenckhoff catheter).7

Haemoperitoneum.• 
Malignant cells are relatively uncommon.• 
Chylous ef� uent (relatively uncommon).• 
Specimen taken from "dry" abdomen.• 

Treatment
As mentioned, peritonitis can have an adverse impact, 
therefore a prompt diagnosis and treatment of this infection 
is essential. The International Society for Peritoneal Dialysis 
(ISPD) guidelines provide comprehensive recommendations 
for prevention, investigation, and antibiotic therapy regarding 
this issue. The initial therapy is on an empirical basis, 
covering both gram-positive and gram-negative organisms.1

The antibiotics used will depend on the microorganisms 
isolated from culture and sensitivity test. A gram-positive 
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organism may be covered by vancomycin or cephalosporin and 
a gram-negative organism by a third generation cephalosporin 
or aminoglycoside. Therapy is initiated prior to knowledge of 
the causative organism. It is important that the protocol covers 
all serious pathogens that are likely to be present. 

In patients with diminished residual renal function (RRF), 
it is recommended to avoid aminoglycosides because of its 
nephrotoxicity.4

Diagnostic and treatment approaches to 
initiate empirical therapy for peritonitis

Consider any presenting 
signs and symptoms

Blood test on leukocyte count
Gram stain and culture of  PD drainage sample

Residual urine volume (RUV)
>100 ml/day

Begin with cephazolin or cephalotin and • 
celtanizime

Replace cephazolin with vancomicin in • 
suspected case of meticiline resistant 
Staph. epidermidis (MRSE) or meticiline 
resistant staph aureus (MRSA)

Begin with cephazolin or cephalotin and • 
celtanizime

Ceftazidime can be substituted by • 
aminoglicosids o clindamicine

Replace cephazolin with vancomicin if • 
MRSE or MRSA is suspected

Adjust antibiotics according to the results 
obtained 

from culture and sensitivity test

RUV <100 ml/day

Figure1. 
The following � owchart shows an example of diagnostic and treatment approaches4: 

(Please remember to refer to the ISPD regular updates)
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Intraperitoneal (IP) dosing of antibiotics is preferable to oral or 
intravenous administration because peritonitis is a localized 
intraperitoneal infection and this route of administration yields 
very high local antibiotic levels.1,8 The exchange dwell time 
must be a minimum of 6 hours. Dosing of antibiotics can be 
intermittent (once daily, especially with automated peritoneal 
dialysis (APD) patients or continuously (i.e. in all exchanges).

Length of treatment regime is usually 14 days for Gram-
positive organism, except for Staph. aureus infection, and 
21 days for Gram-negative peritonitis. As for culture-negative 
peritonitis the treatment depends on clinical improvement, and 
is 14 days in most cases. Catheter removal may be indicated 
to prevent morbidity and mortality, it also aims to preserve the 
peritoneum for future PD.4

It should be stressed that IP administration of drugs (e.g. 
insulin, heparin and, especially antibiotics) constitutes an 
important aspect of PD therapy. Therefore, knowledge about 
drug compatibility with the PD solution (buffer: lactate, lactate/
bicarbonate, bicarbonate; osmotic agent: glucose, icodextrin, 
amino acids) and its container material (PVC, polyole� n) is 
necessary to avoid undesired consequences. Most of the 
antibiotics can be mixed in the same dialysis solution bag 
without losing bioactivity. The recent publication by the ISPD 
on an in-depth review of antibiotics and other common drugs 
administered IP using PD solution, provides useful guidance for 
healthcare professionals to support decisions in the treatment 
of peritonitis.9 As cited in the review, lack of knowledge about 
IP drug and the PD solution compatibility can lead to signi� cant 
underdosing of the drug and/or exposure of patient to possibly 
toxic drug decomposition products (e.g. ceftazidime can be 
degraded into the toxic compound of pyridine). It is not within 
the scope of this chapter to provide all the details, but a 
summary aiming to facilitate the location of useful information 
in the published review is shown in Table 3. 
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Outcome of peritonitis after treatment
Peritonitis is resolved with antibiotics in 60-90% of the • 
cases.2

There are either temporary or permanent changes in • 
dialysis kinetics, an increase in solute clearance, in glucose 
absorption and in protein loss (malnutrition) with a decrease 
in ultra� ltration (UF).
There are � brous adhesions due to the loss of surface area • 
for clearance and bowel obstruction. 
The peritonitis could lead to loss of catheter and patient • 
being transferred to haemodialysis therapy, on a temporary 
or permanent basis.

Information To locate

The availability of up-to-date drug 
compatibility data is still lacking.

TABLE 1 lists a report of IP 
administration of drugs without 
known stability in the PD setting.  

The container material of the PD 
solution is an important consideration in 
drug compatibility. 

TABLE 2 provides information on 
the stability of single drugs in PD 
solutions prepared in PVC bags.
TABLE 3 lists the stability of single 
drugs added to PD solutions in 
polyole� n bags.

Drugs such as glycopeptides, 
aminoglycosides and cephalosporins 
can be mixed in the same dialysis 
solution bag without alteration in 
bioactivity, but precaution should 
be taken to avoid combining the 
drugs in their concentrated form 
(e.g. vancomycin and ceftazidime 
are physically incompatible at high 
concentrations, causing immediate 
precipitation, but can be used safely 
in combination when diluted in PD 
solution). Therefore, separate syringes 
should be used for antibiotics that are to 
be administered. 
Aminoglycosides are deactivated when 
used in combination with penicillins.

TABLE 4 lists the stability of drug 
combinations in PD solutions 
contained in PVC bags.

Table 3: Summary of useful information from the In-Depth Review by ISPD9
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Death related to peritonitis is infrequent and de� ned as • 
death with active peritonitis, or within two weeks of peritonitis 
episode.

Indications for catheter removal for peritoneal dialysis-
related infections:4

Refractory peritonitis (failure of the ef� uent to clear after 5 • 
days of appropriate antibiotic treatment).
Recurrent peritonitis (an episode that occurs within 4 weeks • 
of completion of therapy of a prior episode with the same 
organism or one sterile episode).
Refractory exit-site and tunnel infection.• 
Fungal peritonitis (Candida is the most prevalent species, • 
but many types of fungi can be responsible).
Catheter removal is considered if not responding to therapy • 
in mycobacterium peritonitis and infection caused by multiple 
enteric organisms.

Exit-site Infections and Tunnel Infections1,10

An exit-site infection is de� ned as the presence of purulent 
drainage, with or without erythema of the skin, in the catheter 
epidermal interface. Peri-catheter erythema without purulent 
drainage is sometimes an early indication of infection but can 
also be due to a simple skin reaction, particularly in a recently 
placed catheter or after trauma to the catheter.
A tunnel infection may present erythema, oedema, or tenderness 
along the subcutaneous pathway. It usually occurs in the 
presence of an exit-site infection, as it rarely occurs alone.
Prevention of catheter infections is the main consideration 
and care of exit-site. Once the catheter is placed, and until 
healing is completed, the dressing changes should be done by 
a dialysis nurse using a sterile technique (Refer to Chapter 4). 
Once the exit-site is totally healed, the patient should be taught 
self-management in routine exit-site care. Moreover, excellent 
hand hygiene is very important prior to any examination of the 
patient’s catheter exit-site. Cleaning of the exit-site with water 
(douche) is usually employed, although some centres prefer 
the use of an antiseptic (e.g. povidone iodine or chlorhexidine). 
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The catheter should always be kept immobile to prevent 
accidental pulling and trauma to the exit-site.1 

Treatment usually depends on the severity of the infection. 
A prophylaxis approach with daily application of mupirocin or 
gentamycin to the skin around the exit-site has proven effective 
in reducing Staph. aureus and Pseudomonas aeroginosa 
exit-site infections, including other Gram-negative infections 
and peritonitis. Gentamicin cream has been proven to be 
more effective than mupirocin as the latter is only effective in 
preventing Staph. aureus infection10.

The most common exit-site pathogens are Staph. aureus 
and Pseudomonas aeruginosa. The use of antibiotic protocol 
is an effective measure in reducing the risk of Staph. aureus 
catheter infections.1 However, P. aeroginosa infection is more 
dif� cult to treat and often requires prolonged treatment with 
two antibiotics. Moreover, catheter infections caused by both 
microorganisms tend to be recurrent.10 

Table 4:  Antibiotic protocol options for preventing exit-site infections1

Antibiotic Dosage

1. Exit-site mupirocin 
(but NEVER in polyurethane 
catheter)3 

Daily after cleansing in all patients

Daily after cleansing in carriers only

In response to a positive exit-site culture for 
Staph.aureus

2. Intranasal mupirocin Twice /day 
application for 
5-7 days.

Every month, once patient is 
identi� ed as a nasal carrier

Only in response to a positive 
nasal swab culture

3. Exit-site Gentamycin cream Daily in all patients after cleansing.

4. Exit-site cipro� oxacin 
otologic solution (only in 
polyurethane catheter)4

Applied daily after cleansing. 

Antibiotic protocol options for preventing exit-site infections 
(Staph. aureus and Pseudomonas) are summarised in Table 4.
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Table 5: Recommended oral antibiotic therapy for exit-site and 
tunnel infections1

(Please remember to check with the ISPD regular updates)

Antibiotic Daily Twice / day                        Three times 
/ day

Amoxicillin 250-500mg 

Cephalexin 500mg 

Cipro� oxacin 250-500mg 

Clarithromycine 250-500mg 

Dicloxacillin 250-500mg 

Fluconazole 200mg 

Flucloxacillin 500mg

Flucytosine 2g loading dose, after that 1g 
orally

Isoniazid 300mg

Linezolid 600mg

Metronidazole 400mg < 
50Kg

400-500mg  > 
50Kg

O� oxacin 400mg loading dose, after 
that 200mg 

Pirazinamide 35mg/ Kg 35mg/Kg

Rifampin 450mg < 50 Kg  -600mg > 
50 Kg

Trimethoprin 
Sulfamethoxazole 80/400mg

The oral antibiotic treatment regime for exit-site and tunnel infections
is shown in Table 5.
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There are some PD patients who are nasal carriers of 
Staphylococcus aureus. Nasal carriers have an increased 
risk of Staph. aureus exit-site infections and subsequently 
peritonitis.2

In some cases, topical treatment is insuf� cient and oral 
antibiotic therapy will be necessary. The treatment for purulent 
exit-site infection should be based on results obtained from a 
Gram stain and culture. Empirical antibiotic therapy is always 
initiated immediately. Other bacteria can also be involved (e.g. 
diphtheroids, anaerobic organism, non-fermenting bacteria, 
Streptococci, Legionella, Yeats and fungi). Oral antibiotic 
therapy is used to treat exit-site and tunnel infections. The 
antibiotic therapy must be continued until the exit-site and 
tunnel appear entirely normal.
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Introduction

It is essential that effective education takes place before 
patients can be expected to manage PD at home. However 
there are many skills that need to be acquired for effective 
learning and teaching to take place. As Uttley & Prowant1 have 
claimed

“It is a common but erroneous belief that anyone can teach 
PD, but … success depends upon the approach adopted.” 

This chapter will focus on how to assess, plan, implement and 
evaluate a teaching programme for people who are learning to 
self-care on PD. 

Assessment

Many nurses develop their own particular style of teaching, 
but in order to develop true patient-centred educational 
opportunities, it is important to assess the different ways in 
which people learn.2 In other words, the health care professional 
should plan health education around the patient/family and not 
around themselves. This can be challenging, but it does mean 
that teaching and learning skills are dynamic and the health 
care professional needs to respond to new ways in which 
people learn, such as the increased use of the internet. 

Everyone learns new knowledge and skills in different ways 
- theorists have de� ned different types of ‘learning styles’. 
Learning styles were discussed in more detail in the EDTNA/
ERCA Chronic Kidney Disease (stage 4-5) Guide to Clinical 
Practice.3 However it is important to summarise four different 
types of learning styles here, in order to illustrate the point that 
different patients may learn about PD in different ways.

The four following learning styles have been suggested by 
Honey and Mumford.4
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Activists

Activists like to be involved in new experiences. They are 
open minded and enthusiastic about new ideas, they 
enjoy doing things and like working with others but like to 
dominate discussion. They learn best when involved in new 
experiences, problems and opportunities, and being thrown 
in the deep end with a dif� cult task. They do not learn as 
well when listening to lectures, long explanations, or when 
reading, writing or thinking on their own. 

Re� ectors

Re� ectors like to stand back and look at a situation from 
different perspectives. They enjoy observing others and will 
listen to their views before offering their own. Re� ectors learn 
best when observing individuals or groups at work but learn 
less when acting as leader or role-playing in front of others, 
and doing things with no time to prepare. 

Theorists

Theorists adapt and integrate observations into complex and 
logically sound theories. They think problems through in a step 
by step way. They tend to be perfectionists. Theorists learn best 
when they are put in complex situations where they have to use 
their skills and knowledge, they are offered interesting ideas 
or concepts even though they are not immediately relevant. 
However they learn less well when they have to participate 
in situations which emphasise emotion and feelings or they 
have to do things without knowing the principles or concepts 
involved.

Pragmatists

Pragmatists are keen to try things out. They want concepts 
that can be applied to their job. They tend to be impatient with 
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lengthy discussions and are practical and down to earth. They 
learn best when they have the chance to try out techniques 
with feedback, and they are shown a model they can copy, 
such as watching a � lm with other people in the same situation. 
However pragmatists learn less well when there is no obvious 
or immediate bene� t that they can recognise, or there is no 
practice or guideline on how to do it. 

Peter Honey and Alan Mumford4 have identi� ed these four 
main learning style preferences. By thinking about a patient’s 
preferred style, you can make the most of your teaching time 
with them. If you’re able to use the patient’s natural style, 
you’re likely to � nd teaching much easier and quicker.

Another important consideration is how ready people are to 
learn new skills. There are many barriers to learning, such as 
physical, psycho-social and environmental:5 

Table 1: Learning styles in practice

Type of learner Suitable activities Unsuitable activities

Activist
Being encouraged to 
ask other patients about 
their experiences of PD

Long teaching sessions 
where the nurse does 
most of the talking

Re� ector

May like to watch 
nurses carrying out 
exit site care on other 
patients

Asked to undertake an 
exit site dressing without 
careful explanation and 
preparation

Theorist

Given reading material 
or website addresses to 
� nd out how exactly how 
PD  works

Asked to talk with other 
patients about what it 
feels like to have PD

Pragmatist

Encouraged to self-
care as soon as 
possible, but ensure 
that good feedback on 
performance is always 
given

Encouraged to self-
care without in-depth 
guidance or written 
information
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Physical

Many new patients are uraemic; symptoms may include 
nausea, vomiting, sleep disturbances and confusion. Some 
people may have anaemia, and feel very tired. It is also 
important to assess how much pain the person is in, either 
post-operatively or after PD � uid has been infused for the � rst 
time.

Some patients feel so physically unwell by the time they are 
to commence dialysis that they lack the motivation to learn, 
feeling that they will never recover. Physical barriers to learning 
should be overcome as much as possible, for example giving 
medication for nausea or pain, and choosing the time of day 
when the person feels most alert for taking in information. 

There are also physical barriers to learning that are particularly 
common in older people, such as poor vision or lack of manual 
dexterity. Varying levels of deafness may also be a problem—
the learner is trying not only to understand what has been said 
but is also straining to hear

Psycho-social
Language

A fundamental barrier to learning is language. In many 
countries across Europe, there is a growing ethnic population, 
giving rise to a growing proportion of people who do not speak 
the native language. There are limited resources available for 
translation and it is frequently the responsibility of a younger 
member of the family, often a son or daughter, to act as 
translator during training. It may thus be dif�cult to assess who 
is learning, and with no knowledge of the language which is 
being translated, the trainer �nds it dif�cult to ascertain just 
who has grasped the concept or answered the question—
the patient or the translator. Language may also become a 
barrier when speaking to patients with no previous medical 
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knowledge. Jargon and clinical terminology can be frightening 
and confusing.

Literacy

Many people have dif� culty reading, even if the materials are 
produced in their native language. All the information given 
must be clear, unambiguous and readily understood, with no 
use of medical jargon. It is important to assess how far the 
individual can understand written word in the native language, 
especially if written materials are not being translated.

Memory loss

Many older patients have to learn PD and having to learn new 
concepts and procedures on which their life will depend may 
seem an overwhelming task. This sometimes makes learners 
feel vulnerable and inadequate, particularly if they are slow to 
learn. Short-term memory loss is a problem suffered by many 
elderly patients and is a source of great frustration to both 
learner and trainer. 

Support from family members

Sometimes it might be necessary to � nd out from the patient 
how much help they might need, either during the training 
period, or at home. It is helpful to have these conversations in 
the assessment stage. Some people are very independent and 
even if they appear frail or unwell, may want to undertake the 
training on their own without the support of family members. 
Other people are reluctant self-carers, who appreciate family 
support. However the implications of a family member always 
being present when an exchange is being undertaken, or when 
the exit site needs attention, needs to be considered in depth. 
It is important that the nurse initiates these conversations 
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between family members at the outset, as it can save dif� culties 
once at home.

Environmental

It is important to take the learning environment into account, 
as people learn best when they feel comfortable and secure. 
For example is the teaching room too hot or too cold? Is the 
person more comfortable on a bed or a chair? Is there privacy 
if you need to ask personal questions? 

Try to sort all these issues out at the start of the session by 
asking the patient and his/her family about how comfortable 
they feel. Many people do not feel comfortable in a hospital 
environment, so if you are teaching in hospital then try to 
make the teaching room as much as possible like a home 
environment with armchairs (not hospital chairs), low level 
tables (not bed tables), curtains (not blinds), table lamps (not 
bedside lamps) and pictures.

Patients can of course be trained in their own homes. The PD 
training setting was discussed by Hoffman6 who described 
increased patient, nurse and physician satisfaction with home 
administered PD training.  When training was individualised to 
the patient, Davies et al.7 saw in-home patient training as more 
ef� cient than in-centre training as measured by time required 
to train.

Planning

Learning plans

Develop a learning plan in partnership with the patient. The 
learning plan could include sections on what they would like 
to learn, how they would like to learn (by reading, watching, 
doing), what the outcomes will be and when they will learn 
by.
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Selecting suitable methods and materials

Hall and colleagues8 set out to develop a PD training programme 
based on what the learner needed to know rather than on what 
the teacher needed to teach.  Although their curriculum took on 
average 28% longer than traditional methods, this was offset 
by a reduction in re-training time, exit site infections, peritonitis 
and better adherence to � uid allowances.
Recommendations for training within renal units

Set aside an area speci�cally for teaching purposes. • 
Designate a team of nurses for training duties only. Establish • 
some continuity of care by allocating each patient to a 
designated nurse.
Invite family members or partners to participate in the • 
teaching programme.
Use a wide variety of training materials. Five points to good • 
presentation of these materials:

 — Teach the smallest amount possible for the job required.
 — Make the point as vividly as possible.
 — Review repeatedly.
 — Have the learner restate and demonstrate material.
 — The subject matter should be relevant.

Any material should be presented in a way that is • 
comprehensible to the learner. 

Figure 1: example of a learning plan

What to learn How to learn Learning outcome Timeframe

To learn how to 
take care of my 

exit site

To watch the 
nurse do my 

dressing twice, 
and then try for 
myself with her 
watching me

To be able to 
con� dently and 

safely change my 
exit site dressing 

without help

By Monday 21 
September
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Training materials are most effective when presented in an • 
interesting and appropriate manner. 

The material should be presented in a memorable fashion. • 
Any visual aids need vivid, simple messages which are easy 
for patients to remember.

Finally, but perhaps most importantly; it is essential that the • 
patients want to learn what is being taught.

The aim of a training programme is to educate patients to a 
standard whereby they can con�dently care for themselves 
and perform PD at home. For some learners this may mean 
that they learn only how to perform PD, troubleshoot and 
manage their renal diet. For others much more detail may be 
desired, for example, learning how peritoneal dialysis works.

Group teaching is an excellent way for patients to learn. This 
not only enables patients to learn from each other, but also 
helps the nurse, as many patients can be taught the same 
subject at the same time. The bulk of the training programme 
should focus on the patients themselves, and relate to their 
individual circumstances (underlying disease, how far they 
can undertake activities of daily living etc). 

Sessions should be designed to last for no longer than 20 
minutes and visual aids such as �ipcharts, computers and 
videos are used to make the material interesting and varied. 
Whether individual or group instruction, it is best to restrict the 
educational content to three or four key messages per each 
hour of instruction. 

The internet is a useful tool in the education of people with 
kidney disease. It provides many advantages in that the 
information is available 24 hours a day 7 days a week. There 
are now many websites dedicated solely to the education of 
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patients with kidney disease. The following list proves a useful 
addition to any training programme:

www.kidney.org.uk• 
www.renalinfo.com/uk• 
www.kidneypatientguide.org/uk• 
www.kidneyalliance.org.uk • 

IMPLEMENTATION
What to teach patients?

It is important that new patients to PD are discharged from 
the renal unit with enough knowledge to care for themselves 
safely on PD. 
Priority should �rst be given to:

What they must know?1. 
What they should know?2. 
What they could know?3. 

Some people may only want to know the basics such as how 
to carry out a safe exchange, whilst others may wish to be able 
to understand precisely how peritoneal dialysis works.
According to the ISPD guidelines/recommendations9 
“a formalised programme is the best method to prepare a 
patient for self-management of a chronic disease”.

This programme should include procedures and problem-
solving skills, concepts of PD self-management, emotional 
support, and guidance for behavioural changes. Self-
management is one of the most well-de� ned purposes of 
patient education with the greatest potential for bene� t.

The following topics should be included in the training 
programme:



Education and Training in Peritoneal Dialysis

65

Overview of PD.1. 
Aseptic technique, hand washing.2. 
Steps in CAPD exchange or APD procedures.3. 
Emergency measures for contamination.4. 
Exit-site care.5. 
Complications (peritonitis, � uid balance, drain problems, 6. 
constipation, exit-site infections, � brin, leaks, pain, adding 
intra-peritoneal medications).
Troubleshooting.7. 
Record keeping.8. 
Ordering supplies.9. 
Clinic visits/home visits.10. 
Holiday protocols/employment/hobbies/sports.11. 

EVALUATION
Assessment of how much information the patient has 
retained is dif�cult to make accurately. Testing can be seen 
as a threatening procedure, even though it is essential. 
Games, therefore, make a valuable contribution to the task 
of assessing learning and can be used in a variety of forms. 
Simple homemade crosswords, word searches and quizzes 
can be fun for patients and relatives to do at the end of their 
training. It might be easier to simply ask the patient how they 
will incorporate their dialysis into their life at home, using 
different scenarios to check understanding of the concepts 
taught. 

As well as evaluating the patient’s knowledge and skill, it is 
just as important to evaluate your own teaching style. You 
might want to ask someone to give you feedback on how well 
you teach – is your message clear, did you take enough time, 
was your non-verbal communication good? Here are some 
questions you may wish to consider:
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Think about your own individual learning style - does this • 
match the way you give information to patients?
Re� ect on the way you give information to patients - is there • 
a need to review or change? 
Think in detail about the way in which you teach patients. • 
Identify 3 areas where you think you could improve……then 
act!

Retraining & Home Visits
The ISPD Committee recommends retraining after peritonitis, 
catheter infection, prolonged hospitalisation, or any other 
interruption in PD.  Retraining can be used as an opportunity 
for root-cause analysis of a problem in an effort to prevent 
recurrence. The use of home visits can provide insight into 
the way patients adapt and function in their own environment.  
The ISPD Nursing Liaison Committee therefore strongly 
recommends the use of home visits as part of the overall care 
of patients on PD.

Conclusion
To ensure the best possible teaching and learning environment 
the following points should be considered:

Assess the patient’s learning style.• 
Assess the possible barriers to learning (physical, psycho-• 
social, environmental).
Develop a learning plan in partnership with the patient.• 
Carry out the plan, review if learning has taken place, and • 
repeat until the aim has been achieved. 
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Continuous Ambulatory Peritoneal Dialysis (CAPD)
The basic PD system consists of a peritoneal catheter and a 
double bag system, one of which contains a «fresh» solution 
and is connected to the infusion line, and another one which 
is empty and leads to a sewage line and to a drainage bag. 
Both of them are connected to a common point, the V point. 
The purpose of the procedure of bag exchange is the secure 
connection and disconnection of the double-bag system from 
the peritoneal catheter of the patient, thus making PD safe, 
avoiding the complications and prevention of infections that 
can lead to peritonitis.

Peritonitis has been the main problem since the beginning of 
the CAPD. It is of multifactor origin, the main cause being the 

Learning Outcomes
• Understanding CAPD in practice
• Types of dialysis solutions in CAPD
• Treating the peritoneal catheter exit site
• Differences between CAPD and APD
• Learning about APD
• Understanding the outcomes and the advantages
• Selection of the patient according to certain criteria
• Learning the basic functions and therapeutic options 

of the cycler
• Education of the patient
• Effect of the chronic disease on the patient and his 

family
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contamination of the catheter lumen and entry of microbes 
in the peritoneal cavity during the routine process of bag 
exchange. The importance of aseptic conditions during bag 
exchange has been, therefore, of critical importance and 
speci� c research has emerged.3 

During the exchange process, the patient connects the double 
bag system to the catheter. The peritoneal � uid is removed 
from the peritoneal cavity by gravity to the drainage bag, which 
is placed on the � oor. Then «fresh» solution is introduced 
into the abdomen from the other bag, which the patient has 
hung above their body. It takes approximately 10-20 minutes 
to extract the liquid from the peritoneal cavity and about 10 
minutes to introduction of the in the «fresh» solution. When 
the exchange is complete, we disconnect the double bag. All 
materials used for the exchange are disposable. Most patients 
require 4 exchanges daily, with a range of 3 to 5, according to 
weight and arterial pressure. 

Drainage of peritoneal cavity,1. 
Introduction of “fresh solution”,2. 
Bag disconnection.3. 
The solution remains in peritoneal cavity.  4. 

Arterial Hypertension and Fluid Overload in Peritoneal 
Dialysis Patients
Peritoneal dialysis (PD) substitutes normal renal function, 
maintains the balance of body � uids, and controls blood 
pressure by continuously removing water and sodium.4
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When removal of � uid is inadequate, retention of water results 
in a rise in bodyweight (BW), which is followed by a rise in blood 
pressure (BP). On the other hand, excessive � uid removal 
leads to dehydration of the patient and decreased bodyweight. 
In the vast majority of PD patients, blood pressure is “volume 
dependent”, and therefore, a careful determination and control 
of the “dry” weight in patients is necessary. “Dry” weight 
could be de� ned as the ideal body weight that ensures the 
patient’s well-being, excluding signs of either water overload 
or dehydration and results in good BP control.

The increase of bodyweight that follows � uid retention is 
characterized by edema of the eyelids or lower limbs, dif� culty 
in breathing and hypertension. A decrease of body weight 
due to dehydration is characterized by a feeling of weakness, 
nausea, malaise or dizziness, accompanied by hypotension.

Uncontrolled BP due to � uid overload or dehydration could 
be managed by the use of appropriate peritoneal dialysis 
solutions. The prescription of dialysis solutions is based on a 
Twardowski protocol:1 

If patient’s body weight is 0.5-1 kg. higher than the ideal “dry” • 
weight, a 2.5% dextrose solution is recommended.

If patient’s body weight is more than 1 kg. higher than the ideal • 
“dry” weight, a 4.25% dextrose solution is recommended.

If patient’s weight is lower than the ideal “dry” weight, a 1.5% • 
dextrose solution is recommended.

These guidelines should be followed-up closely, carefully 
monitoring the balance of � uid and BP and keeping or changing 
the prescription of PD solutions accordingly.
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At the initiation of PD and estimation of patient’s dry weight, 
BW usually increases due to improvement in appetite and 
extra caloric intake from the dialysis solutions, which should 
be taken into account.

PD patients should be weighed every morning after out� ow • 
of spent dialysate.
BP should be recorded every day.• 
Hyperosmotic solutions should never be used in dehydrated • 
patients.

Bag Exchange Procedure
The bag exchange process in CAPD includes the following:6 

Preparation of the exchange site.  1. 
Material gathering.2. 
Mask application (when necessary). 3. 
Bag opening.4. 
Surgical hand-washing with antiseptic solution (in order to 5. 
ensure the cleanest hands).
Bag connection.6. 
Drainage of peritoneal cavity.7. 
Weighing of drainage bag and patient (when necessary).8. 
Line degassing—Priming of the line.9. 
Introduction of «fresh» solution.10. 
Hand-washing with antiseptics before disconnection. 11. 
Bag disconnection.12. 

1. Preparation of the site: 
Ventilate space. • 
Close windows, doors, and turn off air conditioners. • 
Ensure proper lighting. • 
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Disinfect desktop and materials to be used. • 
Wash hands with antiseptic soap and wipe dry with alcohol. • 

2. Gather the necessary material: 
Double bag system.• 
Sterile gauze. • 
Adhesive tape. • 
Mask (if necessary).• 
Antiseptic solution. • 
Graduated scale of 10g  (if necessary).• 
Bag heating. • 
Status (for bag hanging).• 

3. Check medical prescription: 
Solution type. • 
Solution volume.  • 
Duration of the exchange.• 

4. Check double bag for: 
Appropriate solution type. • 
Check outer case integrity.• 
Solution clarity.• 
Expiration date. • 
Solution temperature (always at body temperature).  • 

5. Connect double bag: 
Applicable mask (if necessary).• 
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Destabilize peritoneal catheter from stopping point. • 

Disinfect hands with appropriate solution. • 

Carefully open the sterile packaging of double-bag. • 

Clean the connection point of the catheter and the bag • 
with antiseptic solution (in some centres – according to the 
centre’s protocol). Open all the materials needed for the 
connection. 

Surgical washing and drying hands with an alcoholic • 
solution.

CAUTION! 

The connection of the bag with the catheter is made with • 
stable and dry hands in as soon as possible.5 

Fingers are not to touch the point of connection. • 

DRAINAGE of peritoneal cavity then follows. The � uid moves 
down the sewage line into the drainage bag. 

The patient should remain in a sitting position. Drainage time 
lasts about 15-20 minutes. 

After drainage, the patient closes all lines and weighs the 
drainage bag. This is also the time to weigh the patient. In 
some centres only the patient is weighed and not the drainage 
bag. The choice for the next solution is made based on either 
the patient’s weight or the weight of the drainage bag along 
with blood pressure. 

Then the process of � lling the peritoneal cavity with «fresh» 
solution from the hanging bag follows. The infusion of the 
solution lasts about 5-10 minutes and once the required 
volume is completed, the infusion is suspended.
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 6. Disconnection of the double bag:
Apply mask (if necessary).• 
Wash hands with antiseptic liquid and dry them. • 
Disconnect the catheter from the bag.  • 

7. Stabilization of the catheter.

8. Tear drainage bag and empty contents into the toilet.

9. Last but not least: update the peritoneal dialysis chart.

10. Exit site (ES) care of permanent peritoneal catheter. 

Vacations – Travelling

The Patients on CAPD have the possibility to travel very easily. 
They only need a clean room to put the material in order to 
be ready to continue the daily program. The material (mainly 
solution bags) can be taken along with them to their destination 
(short trips) or delivered by the medical company (long-term 
vacations). As a result the patients are able to participate 
in family activities and are not isolated. This improves their 
quality of life!27

Solution Selection 

Research to de� ne the ideal Peritoneal Dialysis (PD) solution 
has been going on and many researchers are still trying to 
prepare a solution that would meet the criteria of the «ideal 
solution»,2 namely: 

Predictable capability of purifying substances and inducing • 
ultra� ltration. 
Ability to remove uremic toxins. • 
Coverage of a large part of patients’ caloric needs without • 
risk of metabolic complications. 
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Isosmotic with normal pH and bicarbonate concentration • 
appropriate for the correction of acidosis. 
Low absorption capacity of non-toxic osmotic substances. • 
Ability to prevent fungi and bacteria growth.• 
Non-toxic for the peritoneal membrane. • 
Not harmful to the peritoneum. • 

Composition of solutions 
Solutions are provided in sterile plastic bags, in a protective 
plastic cover and in volumes of 500, 750, 1000, 2000, 2500 
and 3000 ml. These are also bags of 5000 ml for Automated 
PD (APD). 

Biocompatibility of a peritoneal dialysate is the ability to 
preserve the anatomical and functional characteristics of 
the peritoneum through time. This can be achieved through 
creation of solutions which are similar to the composition of 
extra cellular � uid, particularly blood. Adequate biocompatibility 
of the PD solution could be one of the factors that will transform 
PD into a «� rst class» treatment of end-stage renal failure.

Regarding the electrolytic composition of the PD solution, 
extensive studies of electrolyte kinetics, resulted in the 
production of various solutions with different Na+, K+, Mg2+, 
Ca2+ concentrations. Therefore, depending on the needs of 
each patient undergoing PD the appropriate solution can be 
prescribed.

The most widely used solution for PD consists of three different 
levels of glucose concentration, namely: isotonic or 1.5%, 
semi hypertonic or 2.5% and hypertonic or 4% glucose. It 
should be noted, however, that caution is required when using 
the hypertonic solution, as this solution could be toxic for the 
peritoneal membrane when it is given too often. Some authors 
suggest that the use of hypertonic solutions during the night 
should be discouraged.12 
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Solutions that have been prescribed until now include: 
Solutions for increased daily protein intake (concentration of • 
amino acids= 1.1% and pH=6.7).

Icodextrin solution 7.5%, with no sugar for longer • 
intraperitoneal dwelling. 

Bicarbonate-lactate solution for better preservation of the • 
peritoneal membrane integrity and reduction of pain or 
discomfort during the exchange (Mactier and colleagues, 
1998). It has neutral pH, 1.5/ 2.3/ 4.25% of glucose and 1.25/ 
1.75 mmol/L of calcium. The volume of each bag is 2/2.5L. 

Solution containing glucose in a separate, sterile compartment • 
before use, to preserve and protect the longevity of the 
peritoneum. 

An ordinary dialysis solution consists of: 132mmol/L of Na, 
0-2mmol/L of K, 1.25-1.75mmol/L of Ca, 0.25-0.5mmol/L of 
Mg, 95-105 mmol/L of Cl, 40mmol/L of lactate and 1.36-4.25% 
of glucose.

Dialysate selection criteria 

The choice of peritoneal dialysate according to glucose 
concentration is based on:

The transport characteristics of peritoneal membrane • 
(transporters type) of the patient. 

The desired dry weight of the patient compared to the amount • 
of � uid that has to be removed. 

Patient’s blood pressure in an upright sitting position. • 

Presence or absence of oedema or other signs of � uid • 
overload and possible heart congestion.
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Other factors to be considered: 
C• oexistence of diabetes mellitus.
Pain during the intraperitoneal induction of the solution. • 
Presence of diarrhoea, vomiting, anorexia or increased � uid • 
intake. 

The daily water balance of the patient plays an important 
role in determining the appropriate solution. According to the 
Twardowski protocol, the choice of PD is made based on the 
following criteria: 

If the patient’s BW is less than the ideal dry-weight by 0.5 kg • 
or more, use of isotonic PD should be used with prolonged 
residual time in the peritoneal cavity, for better absorption of 
liquid from the bag of solution, is recommended. 
If BW is within the range of ideal weight by ± 0.5 kg, the use • 
of isotonic PD is recommended. 
If BW exceeds the ideal weight 0.5-1 kg, the use of semi-• 
hypertonic solution is recommended. 
If BW exceeds the ideal weight by more than 1 kg, use of • 
hypertonic PD is recommended.

In patients being treated with anti-hypertensive drugs and 
vasodilators, hypertonic solutions should be used with great 
caution, as possible coexistence of heart failure reduces 
tolerance to hypertonic solutions and may cause serious 
hypotensive episodes.

Exit-site care 
The key to successful PD is safe and continuous access to 
the peritoneal cavity. Complications related to the peritoneal 
catheter play an important role in the morbidity in CAPD 
patients. The infection of the peritoneal catheter appears to 
be the «Achilles heel» of PD. This is why proper care of the 
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catheter and the exit-site (ES) is essential for those involved in 
the care of these patients.

ES care aims to maintain the area clean and dry in order 
to reduce the risk of micro-organism multiplication. There 
have been many studies for the identi� cation and de� nition 
of the proper method of taking care of the ES. There are 
many protocols, for example, cleaning with soap and water,1 
cleaning with povidone iodide or cleaning with chlorhexidine 
gluconate. In 1998 it was proven that Bactroban (Mupirocin) 
ointment application on the exit site signi� cantly lowers the 
incidence of Staphylococcus aureus (SA), exit-site infections, 
and peritonitis due to SA infections. Since SA infections are 
accompanied by signi� cant morbidity and occasional mortality, 
this treatment may improve long-term survival of patients on 
CAPD.25 Bactroban is mainly used to treat ES infections and in 
some centres used in daily care to prevent infection.

The position of peritoneal catheter and the exit-site:

Regardless of the protocol, the following guidelines 
should be applied:14 

Hard solutions should be avoided, because they are likely • 
to cause skin damage, which will predispose the site to 
bacterial colonization. 
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Different solutions may be preferred for different purposes. • 
It is important to ensure that the ES is properly dried to avoid • 
skin irritation, once again a possible predisposing factor for 
bacterial colonization.
There is an argument about whether it is necessary to cover • 
the ES or not, many units do.
The purpose of ES care is the prevention of subcutaneous • 
tunnel infection and of the peritoneal cavity infection 
(peritonitis).

Body Hygiene (swimming and bathing) 
There should be special care for body and exit site cleansing. 
According to famous nephrologists, patients with peritoneal 
catheter can swim once the trauma around the catheter is 
healed, usually 4-8 weeks after the insertion of the catheter. 
The exit site should be covered by adhesive gauze or a 
colostomy bag. Diving should be avoided, as it can cause an 
increase of the pressure at the exit site of the catheter. After 
swimming, the patient should take a shower. Afterwards, ES 
covering  should be removed and the area should be washed 
with antiseptic solution or soap and water. The area should be 
dried (e.g. with sterilized gauze) and then covered again.13

Stabilization of the peritoneal catheter
Once the catheter is inserted, it should be stabilized on the 
patient’s skin in order to avoid a translocation due to movement.5 
It has been proven that stabilization of the catheter reduces 
the risk of exit site infection. It can be performed with the use 
of tensolastic or special belts made for this purpose.

The ideal place for CAPD performance
The room in which CAPD is performed should have a door, so 
that the patient has privacy during the procedure:5
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It should be clean.• 

A table or another kind of surface to put the material on is • 
necessary.

There should be a bed or a comfortable chair for the patient• 

It should not be dark.• 

It should be ventilated.• 

CAPD can be performed at hospital, at patient’s house or in 
whatever room (hotel, of� ce) as long as it is clean.

Steps to care for the ES: 
Preparation area (as mentioned in the connection process) • 

Collection of material:• 7 
  a) Povidone iodide or antiseptic 
      (according to the unit protocol). 

  b) Alcoholic chlorhexidine gluconate solution.

  c) Sterile gauze. 

  d) Normal saline vials (N/S 0.9%).

  e) Adhesive gauze.

  f) Antimicrobial ointment. 

  g) Adhesive tape.

The patient removes clothing from site.• 

Mask application (if necessary). • 

Removal of the adhesive gauze from the ES. • 

Surgical washing and drying of hands with alcoholic • 
solution. 

The patient looks at his exit site and phones his centre, if he • 
sees signs of infection. 
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Puri� cation of ES (using appropriate handling) using sterile • 
and antiseptic gauze or povidone iodine, according to the 
units’ protocol. 
The same procedure is repeated for a second time. • 
Good drying of the area them with dry gauze. • 
ES cleaning with N/S gauze. • 
Cleaning repeated with second gauze. • 
Very good drying of the area with clean gauze. • 
Coverage of the ES with adhesive gauze to stabilize the • 
peritoneal catheter with adhesive tape or other type of 
stabilizer to avoid catheter displacement. Thus it has been 
shown that the risk of injury and infection of ES is reduced. 

Automatic Peritoneal Dialysis (APD)
Why APD?

There is a need to perform APD in:
Patients without residual renal function.• 15

Patients with inadequate ultra� ltration and clearance of • 
uremic toxins by CAPD.15

Patients with a highly permeable peritoneal membrane.• 

APD provides a variety of therapeutic programs to choose 
according to patient’s characteristics, in order to achieve the 
best possible clearance.

The clearance of APD is estimated by:
Clinical signs. When carefully observing a patient, one could • 
note lack of appetite, weakness, loss of weight, loss of 
muscles, etc.
Laboratory exams as Kt/V and weakly creatinine clearance.• 
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Peritoneal Equilibration Test (PET) evaluates the capacity of • 
transportation of the peritoneal membrane.17

Residual renal function preservation, which plays an • 
important role in the selection of a therapeutic program.

What is APD
Automated peritoneal dialysis (APD) is applied with the use of 
an apparatus, a cycler, which is designed to:18

Instill speci� c volume of dialysis solution in the peritoneal • 
cavity.
Keep the dialysis solution in the peritoneal cavity for a • 
determined period of time.
Drain the dialysis solution safely into draining bags.• 

Dialysis therapy is performed during the night while the patient 
is asleep. As a result, the patient is free to work or socialize 
during the day.19 APD cyclers are simple and safe and only 
require electricity for their use. 

1 2 3

Connecting the bags and the tubing before sleeping. 1. 
The solution remains while you are sleeping.2. 
Disconnecting from the cycler in the morning.3. 
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TARGETS OF APD  

APD cyclers have been designed to provide better quality of 
life to the patients and this could be achieved due to:

Fewer manoeuvres /connections. • 

Patient’s freedom and comfort during the day.• 

Administration of larger volumes of dialysis solution.• 

Better adequacy of dialysis. • 

INDICATIONS OF APD

Continuous ambulatory peritoneal dialysis (CAPD) constitutes 
the standard peritoneal dialysis modality for many patients. 
However, APD is the treatment of � rst choice for certain renal 
patients: 

Children and students.• 20

Full time working professionals, as the time of preparation • 
of the cycler is short and treatment is applied while they are 
asleep, leaving almost the whole day free.

Patients with peritoneal membrane of high permeability (high • 
transporters).

Patients with hernias, as the risk of relapse is reduced due to • 
a decrease of intra-abdominal pressure.

Patients with backaches or chronic pulmonary disease.• 

Aged or disabled people, who need another person to treat • 
them. The person who takes care of the patient has only to 
prepare the cycler, connect him at bed time and disconnect 
him next morning.19

Patients who require high dialysis clearance.• 

Patients who live far from a hospital.• 

Patients who prefer the method for personal reasons.• 21
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ADVANTAGES OF APD
APD has important advantages compared to CAPD:

Decrease in the incidence of peritonitis because of fewer • 
required manoeuvres.
Better clearance and ultra� ltration particularly in high • 
transporters.
Flexibility in the selection of dwell time, volume and frequency • 
of exchanges according to patients’ needs.
Better quality of life.• 

TREATMENT REGIMENS IN APD
APD is considered to be a rapidly developing form of renal 
replacement therapy. In order to achieve adequate clearance 
APD prescription should be individualized according to:22

Membrane characteristics based on peritoneal equilibration • 
test (PET). According to PET test results patients are de� ned 
as high, high average, low average or low transporters. Only 
the � rst two groups are suitable to bene� t from APD.
Residual renal function.• 
Body mass index.• 
A person without residual renal function and a high body • 
mass index has to use many liters daily in order to achieve 
adequate creatinine clearance.

The most common treatment regimen that can be applied by 
APD cyclers is:23

Continuous Cycling Peritoneal Dialysis (CCPD)
CCPD1 with “wet” days is a continuous modality of APD that 
is performed every 24 hours and involves dialysis solution 
exchanges of regular or medium volume and number. The 
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exchange procedure takes place during the night and the 
last dwell (usually 2 liters) remains in the abdomen during the 
day. 

IDEAL CHARACTERISTICS OF APD CYCLERS
During their use in clinical practice APD cyclers have been 
developed and updated. A modern APD cycler model should:

Be constructed according to the latest technology.• 
Be able to determine the liquid balance by volumetric • 
measures.
Be easy to use and should operate without fussy procedures • 
of preparation. 
Be performing CCPD treatment schedules and should be • 
used in pediatric patients.
Be safe.• 
Contain alarms for air detection and over� ll.• 
have self-operating alarms.• 
Be possible to record, save, transfer or change prescription • 
data.  
Be easily transportable and inexpensive.• 

FUNCTIONS OF APD CYCLERS
Practically all APD cyclers have the following functions:23

They control the duration of therapy.• 
They measure the volume of the dialysis solution that is • 
instilled into or drained out of the peritoneal cavity.
They warm up the dialysis solution to body temperature.• 
They calculate the frequency of the exchanges (cycles) • 
and the dwell time once the exchange schedule has been 
programmed. 
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They calculate the volume of ultra� ltrate.• 

They inform the patient with an alarm that treatment is • 
interrupted due to a problem.

TRAINING ON APD CYCLERS

Patients who are being trained on peritoneal dialysis methods 
usually feel insecure as the new information they have to 
learn and apply concerns their own lives. As a result the 
trainer should be very patient and friendly with any peritoneal 
dialysis candidate. The education procedure should simulate, 
if possible, the conditions at home so as to avoid any 
confusion.

Training on APD follows training on CAPD. Patients are ready 
to receive APD treatment after they were trained and were 
treated on CAPD for at least 3 – 4 months. They learn how 
to connected to and disconnected from the cycler and how to 
deal with alarms. 

The training on APD includes:

Learning to use the cycler and to set programs that 
determine:

Total volume of dialysis solution.• 

I• n� ow volume of dialysis solution.

Dextrose concentration of dialysis solutions.• 

Length of dialysis and number of cycles.• 

 The cycler should be placed on a table or other clean surface • 
at the patient’s level in a room with adequate lighting and 
connected to a socket with grounding. 

 Gathering the required material (dialysis solutions, connecting • 
tubing, spent dialysate bag, masks, antiseptic solution).
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 Checking dialysis solution bags (clarity of the solution, • 
volume, glucose concentration, expiration date and possible 
leakage).
 Turning the cycler on (switch on, insertion of the card, • 
checking the parameters of the program).
 Hand-washing.• 
 Connecting the bags and the tubing to the cycler. • 
 Connecting solution bags to transfer set.• 
 Checking the connections.• 
 Opening the connecting tubing.• 
 Pushing the start button (the cycler periodically instills and • 
drains the � uid from the patient in cycles).
 End of treatment. When treatment is � nished, total ultra� ltrate • 
volume is written on the screen.
 Closing the tubing.• 
 Washing hands. • 
 Disconnecting from the cycler.• 
 Managing common problems.• 

WARNING! The connection and disconnection of the cycler 
should be performed according to the CAPD protocols.

MANAGING ALARMS

If there is a problem during treatment, it is interrupted and an 
alarm sounds. The patient can turn the alarm off and check for 
the problem that is described on the screen. There are three 
kinds of alarms:

Alarm.• 
Blackout.• 
Technical problem.• 
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The most frequent problems are:
Breaking of the tubing.• 
Pinchers close.• 
Fibrin obstruction.• 
A bag solution problem or not having opened the safety clip.• 
Low ultra� ltrate volume. The target of ultra� ltrate volume has • 
not been achieved.
Low drainage volume, less than expected.• 

Every alarm can be turned off by pushing the silence button. 
Then the patient should follow the directions provided by 
the cycler in order to resolve the problem and continue the 
treatment.

VACATIONS – TRAVELLING
Patients on APD can travel. They only need to take the cycler 
with them. The rest of the material (solution bags, transfer sets 
and tubing) can be delivered to their destination. 

APD constitutes an interesting option of dialysis modality and 
provides better clearance and quality of life. Its most attractive 
advantage is the fact that patients are treated during the night. 
Therefore, they are free for daily activities and they have the 
chance to live and hope for a better future.

ADVISE
Nurses take care of chronically ill patients. Both patients and 
relatives need help, support and guidance before and during 
treatment. A good quality of support, prevention and early 
detection of possible problems could reduce the hospitalizations 
or hospital visits.8

Ideally patients and family members should get to know the staff 
of the nephrology department well, before starting peritoneal 
dialysis. A good relationship based on trust with the unit staff 
will help them manage possible problems in the future.
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In addition, a good and supportive relationship of the patient 
with their husband or wife, and their active participation in the 
treatment procedure may improve patient’s survival.
The nurse in a peritoneal dialysis unit should advise patients 
on how to continue their lives without letting peritoneal dialysis 
treatment bring aggressive changes. For example they should 
encourage patients to travel, an option that a patient may 
not have considered possible, by providing all the necessary 
information for the procedures that should be followed.9

CONCLUSION
When being trained on peritoneal dialysis the patient has to 
understand not only the necessity for continuous, safe and 
careful application of the method, but also the freedom and 
� exibility that this method offers. Younger patients who choose 
peritoneal dialysis in order to continue working full time can 
take advantage of the method and travel. Elderly people are 
usually too scared to travel and change their program. Some 
of them say that the four changes per day are their life and not 
just a way to continue living.
The adequacy of the renal replacement therapy is evaluated 
by patients’ survival and quality of life. In the recent years, 
there has been a growing interest in reporting the psychosocial 
condition and general well-being of patients and their families. 
It appears that the patient’s pro� le and behavior may in� uence 
the spouse while spouse’s participation in treatment procedure 
may improve patient’s survival.10

The criteria for good adaptation to peritoneal dialysis are:11

Controlling stress and anxiety.• 
Maintaining the sources of pleasure and self-esteem.• 
Maintaining human relationships.• 
Remaining useful and socially accepted.• 
Preserving hope for the future.• 
Achieving the most possible rehabilitation.• 
Having a trustful relationship with the staff of the nephrology • 
department.
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Learning outcomes
• To understand the importance of a multidisciplinary 

team and home visit in the treatment and care for 
peritoneal dialysis (PD) patients, their families and the 
staff

THE MULTIDISCIPLINARY TEAM
Aim of multidisciplinary team

Being treated with peritoneal dialysis (PD) affects physical, 
social and psychological aspects of patients’ life, and the 
treatment and holistic care of PD patients demands a 
complex approach for a short-term, long-term or even lifelong 
care. In order to comply with those aspects, a continuous 
multidisciplinary  approach and teamwork is desirable and 
essential in the PD program.2,3

It is optimal when a multidisciplinary team is composed 
of different professions with different quali� cations and 
experiences in order to complement each other, for the patient 
and his family, but also for the professional development for the 
team members by discussing subjects concerning education, 
equipment, policy and procedures.

Great ef� ciency, great problem solving and improved clinical 
outcomes are some of the bene� ts from teamwork. However, 
the quality of teamwork depends on the quality of interaction 
and coordination among the team members2 and the 
composition. The tasks and responsibilities of multidisciplinary 
teams varies, depending on the country, the organization of 
the centre and the category of patients.
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Members of the multidisciplinary team must be available 24 
hours a day and able to collaborate in different sections with 
other relevant teams, e.g. transplantation and haemodialysis.

Below are different possible members of a multidisciplinary 
team concerning PD patients. Some will be a part of the daily 
team or relevant in special cases and problems:

 Nephrologist.• 
 Nurse and Nurse assistant.  • 
 District nurse.  • 
 Dietician. • 
 Social worker.• 
 School teacher and play staff. • 
 General practitioner.• 
 Technician.• 
 Physiotherapist.• 
 Psychologist or psychiatrist.• 
 Urologist and surgeon.• 
 Microbiologist.• 

The daily team

As mentioned above the composition of the multidisciplinary 
teams varies a great deal, but the nephrologists and the 
nurses usually handle daily treatment and care for the patient 
and his family.
The nephrologists are responsible for the PD prescription 
and the treatment in general. The nurse takes care of PD 
training, exit site care and carrying out PD for hospitalized 
patients. The nurse is also often the link between the patient 
and other members of the multidisciplinary team.
The dietician handles the nutrition, energy and protein 
supplements, malnutrition and diet concerning phosphates. 
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The social worker contributes to the treatment of psycho-
social aspects, employment and housing problems. 
The district nurses take care of old and frail patients, and are 
also a part of the team even though they are not working in 
the hospital but in the patient’s home. The communication 
will often be by telephone or mail.
The general practitioner will in some clinics be a part of the 
daily team.
Paediatric renal centres mostly offer an extended 
multidisciplinary team approach, and school teachers and 
playing staff will often be a part of the daily team.

How does the team work together?

The daily team works together in daily practice and, in 
addition, team meetings will often include more members of 
the multidisciplinary team. 

The patient and their family , as well as strategies, procedures, 
projects, researches and quality improvement in treatment 
and care will be discussed in team meetings.

HOME VISITS AND VISITS TO THE OUTPATIENT CLINIC

When doing a home visit, the professional must respect 
patient’s and his family’s rules at home, in return the 
professional will have realistic insight into the patient’s life 
and this can be used in treatment and care. 

Home visits - the period before starting PD

Unless the patient are unknown in the nephrology department 
and starts acute PD, the patient will attend the out-patient 
clinic during a period before starting PD. Carrying out a home 
visit can be a supplement in assessing  the suitability for PD 
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and preparation of the patient, his family and the home for 
PD.10

Home visits - the period after starting PD

As a part of the training and retraining it is common to carry 
out a home visit , but not possible in all centers, because it is 
time consuming and costly to perform visits.13

Usually a nurse will go to the patient’s home, however other 
members of the multidisciplinary team e.g. physician, social 
worker or technician can carry out a home visit.12

In spite of the fact that there is little evidence in literature 
for the need of home visits, both “The ISPD Nursing Liaison 
Committee” and “The ad hoc European committee for 
elective chronic peritoneal dialysis in paediatric patients” 
recommend the use of home visits as part of the overall care 
of PD patients.

The frequency and the timing of the home visits vary as do 
the reasons, the most common are listed below: 

Training. • 
 Retraining.• 
 Reducing complications e.g.: peritonitis.• 
 Evaluation of the adaptation, compliance and function in the • 
patient’s own environment. 
 Support for the patient and his the family.• 
Making a link between the patient at home and the staff at • 
the PD center. 
Educating and making a link between the district nurses and • 
the staff on the PD center.

There are many advantages to doing a home visit, but it can 
be dif� cult to perform if the patient lives far from clinic. 
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Outpatient clinic
When the patient visits the outpatient clinic, physical 
parameters (listed below) are evaluated and discussed.3,19

Besides the nephrologists and the nurse, other relevant 
members of the multidisciplinary team see the patient, e.g.: 
the dietician reviews of the nutrition and the social worker 
provides guidance for social problems.

Reasons for the outpatient clinic visit:
Blood test results.• 
The function and adequacy of the dialysis.• 
New prescriptions and new supplies.• 
Fluid balance, � uid intake, blood pressure, weight and dry • 
weight.
Nutrition status including protein supplement.• 
Calcium and phosphate metabolism.• 
Anaemia status.• 
Cardiovascular status.• 
Hormonal status.• 
Medication. • 
Exit site status.• 
Transplantations status. • 

The patient usually visits the outpatient clinic at least every 
8 – 12 weeks, but the frequency varies depending on the 
local protocol.

Telephone communication is common during the period 
between the outpatient clinic visits, and some centres also 
use advanced telemedicine 20,21 or email.
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Introduction 
Assessing PD exit-sites on signs of infection is not without 
reason. Prevention of infection, early recognition and effective 
treatment of exit-site infections are important for successful PD 
treatment. Exit-site and tunnel infections can lead to catheter 
loss and ultimately to permanent discontinuation of PD and 
transfer to HD (technique failure)1 and cause frustration for 
both health care workers and patients.

Classi� cation of exit-sites via a standardised method on signs 
of infection has a number of advantages:

A uniform method of classi� cation enhances objectivity of • 
the assessments and facilitates the comparison of results 
between colleagues and different PD centres.
There is a possibility to measure the effects of interventions • 
on the incidence of exit-site infections.2

Patients get feedback on their daily care of the exit-site. • 
Patients are interested in the condition of their exit-site and 
the care they give to it especially when infected.

For the continuity of care it is important that the condition of 
the exit-site is documented in some form. Different guidelines 
underline the relevance of classi� cation, and that classi� cation 

Learning Outcomes
• Bring focus on the exit-site for both patient and nurse
• Recognise the different exit-site appearances while 

examining an exit-site
• Know how to use the diagram to classify an exit-site
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of exit-sites is part of the basic care delivered by PD nurses. 
3-7 

The most solid classi� cation scheme for PD exit-sites, which 
is based on thorough observational research, is the system 
developed by Twardowski and Prowant.7,8 Exit-site classi� cation 
tools developed by industry are often based on this system. 
Recently in the Netherlands a classi� cation diagram has been 
developed, which will be discussed here, to facilitate working 
with the Twardowski and Prowant classi� cation system. 
(This diagram can be downloaded from the EDTNA/ERCA website)

Classi� cation of exit-sites by using the classi� cation 
diagram
The classi� cation as described by Twardowski and Prowant 
gives good basis to work from but in practice it is not always 
easy to use this system because of the amount of scoring 
categories and items which need to be judged. This makes it 
dif� cult to memorize the system and use it solely from memory. 

De� nition of exit-site infection
There is no uniform de� nition for the diagnosis of exit-site 
infection in contrast to, for instance, peritonitis. This is mainly 
due to the varying appearances of exit-site infections.

Twardowski, Prowant and Gokal de� ned acute exit-site 
infection as follows:7,9

Purulent and/or bloody drainage from the exit-site which • 
may be associated with erythema, tenderness, exuberant 
granulation tissue, and oedema.
The erythema needs to be more than 13 mm from border • 
to border or twice the catheter diameter.
There is regression of the epithelium in the sinus.• 
An acute catheter infection may be accompanied by pain • 
and the presence of a scab, but crusting alone is not 
indicative of infection.
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This is why recently a diagram has been developed in order to 
simplify the classi� cation and present it in a more visual manner. 
The appearance of the different items is grouped under the 
heading of the exit-site appearances as described by Twardowski 
and Prowant. This way of presenting enhances the relationship 
between the exit-site appearances and the scored items.

Item Perfect Good Equivocal Acute Chronic
    infection infection

Figure 1: The title of the classi� cation diagram with the 5 exit-site types from 
the classi� cation by Twardowski and Prowant.

Classi� cation Diagram PD Catheter Exit -Site
(Classi� cation based on Twandowski and Prowant; diagram developed by Ronald Visser and Bart Sprengers)

Name: Observer: Date
  1 cuff •  2 cuffs •

Classi� cation of exit-site appearance
Twardowski and Prowant examined the characteristics of 
over 500 exit-site assessments and used this data to describe 
5 different and identi� able exit-site appearances:6,7

Perfect exit-site:
The perfect exit-site is at least six months old. The entire 
visible length of sinus tract is covered with keratinized 
(mature) epithelium. The colour of the exit is natural or dark 
and there is no drainage. A small, easily detachable crust 
may be present in the sinus or around the exit.

Good exit-site:
The good exit-site is characterised by a natural colour 
Sometimes the colour is pale pink, purplish or dark (this can 
also be caused by previous infections). There is no purulent 
or bloody drainage. There may be some clear or thick exudate 
visible in the sinus produced by the granulation tissue.
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Mature epithelium covers only part of the sinus; the rest is 
covered by fragile epithelium or plain (inactive) granulation 
tissue. Pain, swelling, and erythema are absent.

Equivocally infected exit-site:

Purulent and/or bloody drainage that cannot be expressed 
outside the sinus, it is only a small amount. The drainage is 
accompanied by regression of epithelium in the sinus. Often 
there will be slightly exuberant granulation tissue around the 
exit and/or in the sinus. The granulation tissue looks like it is 
activated in a way. Erythema is present but with a diameter 
less than 13 mm from border to border. Pain, swelling, and 
external drainage are absent. An equivocally infected exit-
site can also be referred to as a low grade infection.

Acute exit-site infection:

Purulent and/or bloody drainage from the exit-site, 
spontaneous or after pressure on the sinus; and/or swelling; 
and/or erythema with diameter 13 mm or more from border 
to border; and regression of epithelium in the sinus. Acute 
catheter in� ammation lasts less than 4 weeks and may be 
accompanied by pain, exuberant granulation tissue around 
the exit or in the sinus and the presence of a scab or crust.

Chronic exit-site infection:

Purulent and/or bloody drainage from the exit-site, 
spontaneous or after pressure on the sinus; and/or exuberant 
granulation tissue around the exit and/or in the sinus. There 
is regression of epithelium visible in the sinus. Chronic 
infection persists for more than 4 weeks and crust or scab is 
frequently present.
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The developed classi� cation diagram item by item
The classi� cation diagram assesses the exit-site on several 
items:

Crust.• 
Drainage both external and in the sinus.• 
Skin colour.• 
Granulation tissue external and in the sinus.• 
Epithelium in the sinus.• 

Some items are diverse in appearance and are therefore 
separately mentioned at the bottom of the form where notes 
on the items can be recorded; these are: 

tunnel or cuff infection,• 
pain,• 
swelling, • 
trauma of the exit-site. • 

Crust
A crust consists of pale or dark yellow dried exudates (serum 
with white blood cells). It is not a sign of infection and may 
be present or absent in all exit-site appearances. That is why, 

Figure 3: The bottom part of the diagram where a tunnel infection, swelling, 
pain and trauma together with notes and advice can be recorded.

Cuff infection without exit-site infection and trauma is not 
part of the diagram but notes on these can be made on the 
form.
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in the diagram, crusts are not allocated under a speci� c exit-
site type. When talking about crusts we clearly mean pale 
crusts. Dark red so called scabs are a sign of trauma or bloody 
drainage during infection. Do not remove crusts or scabs as 
this may damage the skin and may induce an infection.

Drainage
We do not see signi� cant drainage in perfect and good exit-
sites. Sometimes a thick clear exudate may be visible in the 
sinus especially when granulation tissue is present. Granulation 
tissue releases exudate with white blood cells as protection 
against bacteria. Dry drainage can bee seen on the bandage 
when the exit-site is irritated (equivocal exit-site), but there 
is no visible wet drainage even after pressing on the sinus. 
In the sinus, a small amount of purulent drainage is visible. 
When in� ammation is active, the drainage will be bloody or 
purulent and wet drainage will be visible outside the sinus. 
Drainage is the most important sign of infection. An acute exit-
site infection is characterized by a lot of purulent or bloody 
drainage. In chronic infected exit-sites signs of infection will be 
less severe so the amount of drainage will diminish but stays 
purulent and bloody.

Skin colour (erythema, redness)
A perfect or good exit-site has a natural skin colour. Sometimes 
permanent discoloration is visible (purple or dark) caused by 
previous infections. Do not confuse this with signs of infection. 
An acute infection is characterized by erythema (redness) of 
more that 13 mm border to border or twice the width of the 
catheter. In equivocal exit-sites erythema is smaller than 13 
mm or twice the width of the catheter. In chronic infection the 
erythema diminishes and can be comparable to equivocal exit-
sites or even have a natural colour. That is why in the diagram 
when the erythema is smaller than 13 mm a chronic infection 
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needs to be considered. This to remind you that erythema in 
chronic infections can be comparable to equivocal or healthy 
exit-sites.

Pay attention when assessing patients with dark skin. The pink 
or red colour appears more dark brown in these skin types.

The lower half of the diagram describes the following items 
(see � g. 4).

Granulation tissue inside and outside the sinus.• 
Epithelium in the sinus.• 

Granulation tissue
Granulation tissue is tissue not covered with epithelium. It 
forms a foundation for new blood vessels and secretes serum 
with white blood cells to prevent infection. Granulation tissue 
is seen in the sinus behind the epithelium. One could say, 
the epithelium has not yet grown over it (or it has regressed). 
When infection is present, granulation tissue starts to grow, 
blood vessels become more visible and the colour changes 
from pale pink to pink red. At the same time the epithelium 
regresses. We call this slightly exuberant or active granulation 
tissue. When growth of the epithelium progresses, it becomes 
exuberant or proud � esh. It has a shiny aspect; blood vessels 
are clearly visible and bleeds easily. Proud � esh and slightly 
exuberant granulation tissue needs to be cauterized with a 
silver nitrate stick since it will not diminish automatically and 
hinders the epithelium which has to grow over the granulation 
tissue. Easy bleeding proud � esh is a sign of chronic 
infection.

Epithelium
Epithelium, like skin and mucosal tissue, are cells that cover 
the exterior of our body and organs. When we assess exit-
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sites, we look at the growth of epithelium (skin) in the sinus. 
The further the epithelium grows in the sinus the better the 
protection against bacteria. In most cases the epithelium never 
completely covers the sinus but stops a few millimetres before 
the cuff or the catheter. The tissue behind the epithelium is 
granulation tissue. The difference between perfect and good 
exit-sites is determined by the covering of epithelium in the 
sinus. In perfect exit-sites the sinus is completely covered until 
cuff or catheter. In good exit-sites, granulation tissue is visible 
deeper in the sinus.

Epithelium is, together with drainage, the most important 
determinant of exit-site infection. When infection is present, 
regression of the epithelium will be visible. This is why it is 
important to use a magnifying glass when looking into the 
sinus. Growth of epithelium back into the sinus is a sign of 
healing as is maturing epithelium. The more keratinised it 
becomes the better the protection from bacteria.

Assessing in practice
During examination we concentrate on two parts of the 
exit-site:

The external exit-site:•  the part of the exit-site which is 
visible when the catheter is not lifted up.
The visible sinus:•  the outer rim of the sinus (beginning of 
the tunnel) which is visible when the catheter is lifted up or 
moved sideways. (use a magnifying glass).

Why is it important to look into the sinus during exit-site 
classi� cation? The � rst signs of infection against foreign 
organisms will start in the sinus and therefore looking in 
the sinus will alert you at an earlier stage of a developing 
infection.

When examining the exit it is important to place the patient 
in supine position and to use a magnifying glass and a good 
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source of light. A simple magnifying glass with 3-5 times 
magni� cation works well. Note that without magni� cation the 
exit-site cannot be properly assessed. Carefully observe the 
exit-site and look into the sinus. For every item put a mark 
on the diagram on the description which best matches your 
� ndings. Work your way down the item list and score all 
the items. Evaluate the exit-site care with the patient and if 
Muporicin or other anti-bacterial ointment is used. Note that 
Muporicin can be mistaken for drainage so it is advised not to 
use Muporicin before the assessment. Write all your remarks 
on the form. When you doubt between two categories, write it 
down since this will help your next assessment. Determine the 
end score and compare it with the last visit. Share the � ndings 
with the patient and discuss your advice.

How to reach your end score

This classi� cation diagram is a tool to help assess exit-sites 
more objectively. It is not developed to sum up the scores and 
get an end score. Nor is it a � ow chart which will lead you 
automatically to the proper end classi� cation. The diagram 
does help you to record in a uniform way the condition of the 
exit-site and the diagram supports the decision on the end 
score. When all the markings on the diagram cluster under 
the “good” or “perfect” type, one can say that it resembles the 
classic “good” or “perfect” type described by Twardowski and 
Prowant. This supports your decision on the end score. The 
same applies to the other exit-site types, when marks cluster 
under chronic or acute infection this will steer your decision. 
Unfortunately in practice not all assessments are easy and not 
all exit-sites appear as classic types. In the case that markings 
do not cluster under one or two classic types one can say the 
majority and importance (drainage, epithelium) lead the way in 
deciding the end score. In daily practice this works quite well 
and it feels natural to decide on the end score. 
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Classi� cation Diagram PD Catheter Exit-Site
(Classi� cation based on Twardowski and Prowant; diagram developed by Ronald Visser and Bart Sprengers)

Name Observer  Date 
• 1 cuff • 2 cuffs
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Learning outcomes
• To acquire knowledge and understanding about the 

psychosocial aspects of patients diagnosed with CKD 
5, focusing on patients receiving peritoneal dialysis, 
their family members and or support systems

• To summarize the milestone theoretical concepts for 
the renal staff such as the bio-psychosocial model, 
stress and coping, the adaptation process, support 
and the family

• To provide general recommended practice

Introduction

Peritoneal Dialysis (PD) is one of the Renal Replacement 
Therapy (RRT) modalities for the diagnosis of Chronic Kidney 
Disease (CKD) stage 5. PD is a self-care therapy, carried out by 
the patient himself if possible, or by a caregiver in the patient’s 
environment, usually at home. PD could also be performed 
at work, a holiday resort and many other places. The simple 
nature of the therapy: self care, home based and relative low 
costs is considered very attractive to the patients, family and 
health care systems. 

PD requires the patient and their care giver master the 
control of the technical aspects of the treatment (exchange 
procedures, � uid balance and, ordering supplies, etc.), strict 
personal hygiene and unit cleanliness, knowledge on how to 
handle complications, good communication skills with staff, 
and the ability to endure long sitting periods during treatment. 

Due to the fact that CKD is a life threatening illness and RRT 
therapy is intrusive, all aspects of patient and family life are 
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affected and altered, requiring all involved to go through an 
adjustment process resulting in major life style changes. 

The main aspects are: 

1. Physical factors: age, functional status etc.  

2. Psychological factors: behavioural manifestation, emo-
tional and cognitive expressions. 

Behavioural manifestation include adherence to the medical 
regimen and communicating with the renal staff, or non-
compliance, continuing with routine life style in family domain. 
Other manifestations include: reduction in social activity 
participation, or even withdrawal.

In the emotional and cognitive dimensions: thoughts and 
feelings of frustration, anger, worthlessness, excessive guilt, 
hopelessness, despair, and loss of interest in social activities 
is reported. Fears regarding loss, death, and fear of life without 
quality, depression, suicide ideation and gestures are found. 

Coping strategies include: educational background, general 
knowledge and wisdom, perspective, persistence, bravery, 
social intelligence, creativity, humour, being open minded, self 
regulation, gratitude, hope etc.

3. Social factors include: family composition and living 
arrangements, availability and quality of relationship prior 
the CKD diagnosis, � nancial and economical considerations, 
employment and work, housing, support from signi� cant others 
such as extended family members, friends or community 
services.

4. Environmental factors include: health policies coverage, 
access to quality health care, government entitlements and 
bene� ts. 

For the full sections of each factor see � gure 1. 
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Psychosocial suitability components for PD 

Various psychosocial factors as well environmental in� uence 
the decision on the suitability of PD. 

Patient’s motivation, willingness and commitment to be 1. 
involved in self care therapy are a priority. 
Patient’s possibility and the means to incorporate the 2. 
required life style changes of PD in their life.   
The family support for the treatment to be performed in 3. 
the home environment. In case of a dependant patient, an 
available and capable family member is needed to perform 
the PD treatment requirements. 
 The patient’s home and environment conditions including: 4. 
adequacy of space, electrical power and plumbing facilities.
Health services availability to provide quality care.5. 

Theory

Theories of healthy behaviour provide a conceptual framework 
to gain the understanding of why individuals and families 
behave as they do in terms of their health, disease and the 
following required medical treatment recommendations. They 
enable a shared language for discussing the knowledge and 
experience gained in the clinical settings, creating guidelines 
and developing professional skills. 

a) The bio psychosocial model

The bio psychosocial model (BPS) approach provides the 
Meta model for renal staff working with patients diagnosed with 
CKD, who are on PD and their family.  It is a general model 
that posits the biological, psychological (thoughts, emotions, 
behaviours) and social factors. It encompasses the interaction 
of the psychosocial factors with the biological-physical ones. 
The model was � rst introduced in 1977 and later expanded 
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to include additional factors:  social networks and cultural 
contexts in the health care.1, 2, 3

b) Stress

Patients on the PD, either on CAPD or on CCPD, live very 
special lives. They are dependent on repetitive and time 
consuming rituals, solutions and or machines. Their behaviour 
is constantly exposed to various medical team members’ 
requirements: food restriction, medication and more.  They 
are also confronted with issues regarding freedom, potential 
losses and life expectancy.  Family dynamic and relationship, 
prior to CKD detection, are discussed with the renal team 
sometime exposing, vulnerabilities and marital discord.     

The concept of stress has been well documented in its 
relationship to life threatening disease. While stress and its 
effects on physiology can have bene� ts as they enable a 

Figure 2:  The bio psychological model illustration
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person to respond to a threat “� ght or � ight,” in the face of 
chronic exposure to life threat the person will experience a 
tremendous personal load.

The Cognitive Appraisal Model, by Lazarus and Folkman, 
further contributed by introducing the concept of coping. The 
primary appraisal of the situation is in� uenced by both personal 
and environmental factors, and triggers the selection of coping 
processes. Problem-focused coping is directed at managing 
the problem, while emotion-focused coping processes are 
directed at managing the negative emotions. Secondary 
appraisal refers to the evaluation of the resources available to 
cope with the problem, and may alter the primary appraisal.  

The various stressors detected in patients on dialysis are: 
The nature of the dialysis treatment itself.  • 
The patient’s general health condition. • 
Fear of death. • 
Alteration in body and self esteem. • 

Changes in sexual functioning.• 4-10

The process of adaptation and coping 
According to the psycho-nephrology literature, once patients 
are diagnosed with CKD, they go through a process of 
emotional, cognitive and behavioural changes in order to 
adapt to RRT, and regain a status of equilibrium and coping. 
This is a process of adjustment and adaptation, also known as 
grief, � nally being able to cope with the reality of CKD. During 
the adjustment process to the reality of RRT, phases or stages 
were observed. 

The following stages were observed by some of the � rst 
psycho-nephrology researchers: “The Honeymoon phase”; 
initially patients express euphoria in being brought back from 
death’s door, short after initiation of RRT. This phase lasts 
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from a few weeks to a few months.  The following phase is 
named “Disenchantment and discouragement”. It could be 
short or lifelong, depending on the ability of the patient to 
come to terms with the diagnosis of CKD and treatment and 
enter into the � nal stage of adaptation: the period of long term 
adaptation.11, 12, 13

Due to changes in the initiation time of RRT, patients are 
now starting treatment at earlier stages than before. The 
reported psychosocial expressions usually include denial and 
depression. 

For a detailed description of the behavioural, emotional and 
cognitive expressions see the following model of adaptation to 
chronic disease.

The process of coping is comprised from 5 major phases:
The 1. Initial Impact phase includes Shock and Anxiety. 
In this phase manifestations may include: immobility and 
numbness, purposeless, overactivity, disbelief, confusion, 
and anxiety. 
The 2. Defences Mobilization phase includes: Bargaining 
and Denial. Manifestations may include: unnecessary 
risk taking, resisting help efforts, social withdrawal, data 
distortions, selective and partial attention, disorganization 
and awareness of loss, indifference, pseudo-optimism, 
feelings of worthlessness and depression. 
The 3. Initial Realization or Recognition phase includes: 
Mourning or Depression and Internalizing anger. Manifesta-
tions may include: possible self abuse, non-communication, 
rigid obsessive self blame, self focusing attention, bitterness 
and excessive expression of guilt. 
The 4. Retaliation or Rebellion phase is comprised of 
one main feature; the frequent expressions of anger and 
frustration towards oneself or externalizing it on family 
members or staff. Manifestations may include:  frustration, 
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loss of patience,   bitterness, hostility, and resentment toward 
others. 
The 5. Re-integration phase includes acknowledgement 
and adjustment to the disease and treatment. This phase 
includes: mastery of the treatment requirements, reality 
exploration, renewed social involvement, stabilization of the 
emotional and cognitive equilibrium, even expressions of 
satisfaction and pursuing life goals or new ones.14 

*It should be noted that the terms phase or stage are used to describe 
concepts and theories. They provide a framework for understanding. 
In the � eld of practice they do not necessarily appear in a consecutive 
order.  Patients may “skip” a phase, “be stuck” for long period of time 
in the anger phase and acceptance and integration are not a universal 
expression.

Self- management 

PD is a self care therapy hence the issue of self management 
and patient’s responsibility are key elements. 

In the PD context the term self management is used to imply 
the importance of patient’s role in carrying out the various 
demands and requirements of the treatment. The role includes 
the term responsibility - the ability to respond to, that is the 
competence to adhere to the PD demands and to continue 
as much as possible with daily life and the patient and their 
family’s routine. The terms self management and responsibility 
are used to encourage a conversation with the patient and 
their family to consciously make constructive choices, rather 
than to unconsciously react with resentment, disappointment, 
irritation, or anger. Responsibility can be divided into two 
areas: Outer choices and Inner choices.  

Outer choices are the behavioural expressions for example: 
performing the cleaning procedures as required, or overlooking 
them and not following the entire directions because there 
is an important football game on the T.V. Another example: 
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will the patient reach to pursue the necessary supply for the 
treatment or will they withdraw and isolate himself/herself 
feeling pity?. Choosing the right alternative is the process of 
self management and taking responsibility over one’s life and 
quality of life. 

Inner choices refer to the patient’s perspective of the onset of 
the disease; questions related “why did this happen to me?”  

Adolescence may present a special challenge to the renal staff 
on the issue of self management. It is estimated that 59% of 
CKD adolescents have poor adherence to medical regimens.  
As adolescents cope with issues of independence, identity, 
physical appearance, body image and attractiveness the 
medical requirements for PD (dietary access and medication 
regimen) are a source of problems and non-compliance.15

Financial and Economical considerations

For most patients the � nancial implications of PD are a source 
of major concern and insecurity, for young or old, the employed 
as well as the retired.

 For young patients at working age concerns lie whether their 
source of income will be reduced or their employment sta-
tus changed due to physical limitations. Insurance coverage 
may be changed as result of being on PD. Medical expenses 
associated with the treatment (medications, required equip-
ment, special food diet, and transportation to and from the 
medical setting) will affect their household economic bud-
get. Eligibility for social security bene� ts and entitlements are 
sought to maintain family’s standard of living. 
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Employment and work considerations

Employment provides not just income but also socialization, self 
esteem, and � nancial security and in most cases insurance.  

If currently the patient is employed concerns is whether it will 
be possible for him to continue performing the job tasks, and 
what about timetables. Another important consideration is 
whether the employer is able, expressing understanding and 
willingness to accommodate the PD treatment needs to the 
work environment. 

In the case of a homemaker patient, there is a concern whether 
or not the patient is able  to perform pre-illness household 
and family functions, and what are the barriers to performing  
household responsibilities.

Switching from PD to HD and vice versa

Patients are likely to experience several different RRTs 
including an unsuccessful kidney transplant. They cope with 
numerous losses, repeated lifestyle adjustments, and dif� cult 
transitions between transplant and dialysis. These changes 
can lead to a compounding effect of the burden of CKD. 

Patients who switch from one modality of RRT to another 
(HD to PD or vice versa) require a period of adjustment to 
the change of the new treatment modality and coping with 
signi� cant changes in their lives.  

For patients switching from HD to PD: it is required to 
learn the new rules of PD, become active and involved in the 
PD treatment, relinquish dependence on the medical team 
responsible for the treatment and on the dialysis machine itself 
and move towards a more independent life style.  Yet on PD, 
patients lose the attention of the renal staff and the possibility 
to socialize with other patients. 
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For patients switching from PD to HD:  psychosocial 
reasons for switching are usually the result of the loss of the 
partner who provided the care up till that moment and is no 
longer available to provide it. The health partner may have 
deteriorated and is no longer capable to continue providing the 
care, or have even died suddenly. Feelings of loneliness and 
loss may surface and be expressed by the patient. In addition 
the loss of freedom and independence felt on PD, giving up 
their � rst priority of treatment preference, fear of needles and 
dependence on a machine are found. In situations of the 
patient’s overall health decline the switch may be accompanied 
by feelings of sadness and anger.16

Special reactions to be considered: Anxiety and Depression

RRT, including PD may sometimes have a heavy toll on the 
patient, due to the various stressors mentioned above. Some 
researchers have found CKD patients to be signi� cantly 
more likely than individuals in the general population to 
commit suicide, others have noted high rates of anxiety and 
depression.

Depression in addition to CKD is the most common psycho-
logical complication in RRT patients. According to various re-
searchers, depression is found in about 25% of patients, and 
major depression in 5-22 %, other researchers have found 
49% of patients to be depressed.17-21

The family and support systems 
Most illness management takes place within the context of 
the family’s physical environment and psychology dimension. 
The family has a crucial role in the adjustment to the stresses 
related to the disease and adaptation to its consequences. 
The diagnosis of CKD poses a signi� cant toll on the patient 
and their family members’ lives, due to the intrusive nature of 
the RRT. For PD patients this bears special implications since 
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most part of the treatment is performed in the patient’s home 
or work. 

The importance of support and having access to support has 
been consistently linked to better health outcomes for patients 
with various chronic illnesses.22 
For the majority of families who enter the renal unit, the world 
of CKD is very frightening and bizarre, not to mention the 
possibility of performing the medical procedure in their home 
environment. In order for the family to master the challenges 
presented by the PD modality in a metaphoric language, they 
need a “psychosocial map,” a “compass,” that will enable them 
to perform, navigate, understand and hopefully incorporate the 
medical regimen into their ongoing life routines. 

The Family Systems-Illness Model

The Family Systems-Illness Model was developed by 
Rolland.23 It provides the comprehensive psychosocial family 
model for assessing the impact of illness on family life needs. 
The Family Systems-Illness Model is based on a strength 
oriented perspective, viewing family relationships as a source 
of support, emphasizing resilience growth, hope, not just on 
crisis, con� icts, vulnerabilities and risks. The Model uses the 
concept of stages to describe the process of how the family 
copes with a sick member.. The stages according to this model 
are:  

1. The crisis phase refers to the time span before diagnosis: 
starting at the initial signs of symptoms, medical tests 
and physical examinations, through the initial adjustment 
period after diagnosis. This period is often characterized by 
uncertainty. In order for uncertainty to be reduced the patient 
and his family must come to terms with the permanency and 
irreversibility of the CKD through the acknowledgement of 
its existence, and the implications derived from the medical 
recommendations. 
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For the family it is important to: 
Gather information about CKD: be familiar with the necessary 1. 
terms and procedures used by the renal staff, the Pros and 
Cons of PD, consequences of complications, non-adherence 
etc.
Learn to live with symptoms and limitations.2. 
Adjust to health care settings rules and regulations.  3. 
Create communication with the renal staff and the relevant 4. 
medical teams.

2. The Chronic Phase refers to the time span between the 
initial diagnosis and the third phase when issues of death 
and dying emerge. This phase can be marked by constancy, 
progression, or episodic change. It has been referred to as 
“Black hole” or “living from day to day”. Often the patient and 
family have come to grips psychologically and organizationally 
with permanent changes and have devised an ongoing coping 
strategy. The ability of the family to maintain the balance of 
normal life, attending as evenly as possible to both the illness 
and to the normative developmental tasks is a key component 
during this period. 

For the family it is important to:  
Pull together to cope with crisis points  such as hospitalization, 1. 
access surgery, initiations of the PD, 6 months after initiation 
of PD, modality change, complications, signi� cant changes 
in health status.
Create a meaning of the new reality as the illness, CKD,  has 2. 
become a major component in their family lives as well as 
in the sick member’s life. This is carried out via maximizing 
the sense of mastery and competency of the treatments 
requirements.
De� ne challenges as shared ones in “we” terms, as they 3. 
sustain the family sense of identity and equilibrium.
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Acknowledge the possibilities of further loss while sustaining 4. 
routine life and hope. 

Family members often assist with the PD care and may assume 
the total burden associated with PD. Several studies have 
found high scores of psychological distress both for patients 
and their spouses.9 Patients are sometimes abandoned by 
their partners or even divorced.

High rates of distress were also common in families taking 
care of patients like infants, children, the elderly, and otherwise 
disabled such as those who have undergone lower limb 
amputation.24,25,26

3. The Terminal Phase refers to the period of time when the 
inevitability of death becomes apparent and in� uences the 
family’s ongoing life and routine. 

For the family it is important to:
Handle emotional issues such as “un� nished separation”, 1. 
loss, death, and mourning. Shifting from providing assistance 
in the PD care and hope to a process of “letting go”.
If there is no living will or prior discussion, the family much 2. 
address issues such as; preference about dying at home, in 
the hospital or hospice.23

Additional sources of support

Additional sources of support to the nuclear family may be 
found in signi� cant relationships with extended family members 
such as parents, siblings, in-laws, step parents, grandparents, 
aunts and uncles, cousins, signi� cant friends, neighbours, 
employer and business associates, spiritual care, internet 
advice, community services and patients associations such as 
Kidney Patient’s Associations and patient peer support groups 
run at the renal centre. Special attention should be given to 
renal staff availability.
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a) Poor support 

For patients with poor support systems like living with chaotic 
family structure it is recommended considering the availability 
of assisted PD care programs. 

b) Sexuality and physical intimacy 

For most people sexuality and physical intimacy are considered 
a healthy positive aspect in their adult lives, yet discussing 
it is in a professional, medical setting is not easy. Concerns 
regarding age biased, limited education, cultural diversity, 
frightening the patients or fears that addressing this issue will 
be perceived as intrusion to patient’s personal are found. 

Western cultures tend to deal with sexuality and physical 
intimacy as the domain of the young, attractive, slim and well. 
However, already in the 1940s various researchers found that 
individuals of both genders are sexually active and satis� ed 
with quality of physical intimacy in their lives into their 80s and 
90s. 

Patients of both genders diagnosed with CKD frequently 
experience dif� culties in the domain of sexuality and physical 
intimacy prior to the initiation of PD. Among men on RRT, 
impotence is estimated to develop at a rate up to approximately 
70% and among women on dialysis diminution in the frequency 
of orgasm during intercourse was reported. 

Patients who have enjoyed sexuality and physical intimacy as 
a part of their relationship often express interest to resume 
it in the process of coping. Patients, who have long-standing 
dif� culties with their sexuality, fear that their medical conditions 
will render these dif� culties intractable. Chronic disease often 
disrupts aspects of the human sexual response, but rarely do 
they disrupt them entirely. Many patients retain function in the 
least one of the major phases: desire, excitement or orgasm.
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It is most likely that a patient’s sexual activity will decline in 
the time leading up to the diagnosis of CKD 5. Only after 
the practicalities of the PD have been sorted out and some 
emotional equilibrium regained, then the patient and their 
partner are in a position to consider and engage in sexual 
activity. 

Many patients share the feelings they are no longer sexually 
attractive because of dis� guring of their body, colour of skin 
and nails, smell and the existence of the access.  

• Young Adults

Young adults struggle with issues of attractiveness and 
desirability. Body image issues can create crises of self-esteem 
in people who do not currently have a permanent partner or 
who have limited sexual experiences. Fertility issues are a 
concern for the renal team to address. 

• The Partners of the Patients 

Partners may be reluctant to approach issues of sexuality and 
physical intimacy because by doing so, they sense they are 
sel� shly placing their own needs before those of their sick 
partner. 

Patients are interested in resuming previous physical intimacy, 
yet the partner is not always interested anymore for various 
reasons  to name few of them: partner is put off by the patient’s 
appearance, the partner is no longer interested in physical 
intimacy, may have found other solutions  or another partner. 

Patients are sometimes in vulnerable positions that increase 
their dependence on others, both practically and emotionally.  
The well partner often needs to assist in monitoring the patient’s 
condition, supervising medications, providing transportation, 
and assisting in bathing and toileting. As the level of practical 
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and personal care increases, partners often report that they 
feel like parents rather than romantic partners.27-31

Practice

The care provided at the renal unit is on a chronic basis, rather 
than on an episodic one. It is carried out in with interdisciplinary 
team work. The team should include in addition to the physician 
in charge and nurses, a dietician, a social worker, a counsellor, 
an occupational therapist or physiotherapist and access to 
palliative care, mental health services and spiritual guidance.  
It allows the renal staff to develop a long-term relationship with 
patients and family. 

At the Initial Period
At the evaluation period for PD1. : after each professional has 
conducted  an assessment of PD suitability, joined home 
visits by a nurse and social worker are recommended, 
followed by data exchange to reach a decision.  

Education: uncertainty and confusion are common among 2. 
patients and family. Education is a priority for the renal staff 
at this stage in order to achieve competence and mastery 
of PD requirements. Education means the provision of 
information to the patient and family regarding CKD, 
treatment procedures, Pros and Cons of RRT modalities, 
implications of adherence and noncompliance, explanation 
of  medical jargon and procedures, rules, regulations, quality 
and safety standards  of the renal unit, patient’s rights etc. It 
is valuable to repeat this information during the initial period. 
Educational needs are not limited to initial period and may 
be required in the chronic period as well. 

Encourage3.  the patient and or his family to be involved in 
their treatment and to exercise self management and 
responsibility according to their situation and capabilities. 
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For the staff it is important to bear in mind the emotional and 4. 
cognitive reactions the patient and family go through while 
on PD, usually emotional reactions of fears, losses or threat 
of losses and grief are expressed at initial stages. 

At the Chronic Period 
Communication: dedicate time to establish open commu-1. 
nication channels with the patient, family and the support 
systems while guarding patient privacy laws. This is not an 
easy task due to language barriers, illiteracy, hearing and 
visual impairments, specially prepared staff, and time re-
quirements.   

Set realistic expectations for the patient and family as they try 2. 
to adhere to the multiple requirements of PD. Relapses may 
occur and encouragement is necessary for both the patient 
and family to get back to the PD regimen. Researchers found 
that patients and families experienced distress at this stage. 

Encourage patients to resume daily routine and continue with 3. 
their ongoing life goals and enjoy hobbies and interests. 

In case of overwhelming signs of fears and concerns, suicidal 4. 
ideation, confusion states as well as relapses to substance 
or alcohol abuse referral to a mental health specialist is 
necessary. 

Holiday and vacation are important. It is highly recommended 5. 
to assist patients to coordinate the various details required 
for PD patients planning to travel. 

Patients who have been on PD for many years are a special 6. 
challenge to the renal staff. Since they are very experienced 
in solving problems and crisis situations, they are reluctant 
to be hospitalized. It is important to avoid unnecessary 
con� icts.   

Every patient is unique and so is their family. 7. 
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Families desperately need reassurance that they are 8. 
handling the PD appropriately. (“Bad things happen to good 
people”).
In case of tremendous family emotional stress, report the 9. 
situation to the physician to consider transferring to another 
RRT modality, sometimes temporarily to enable the family to 
regain emotional balance .
In case of overwhelming signs of stress such as depression,  10. 
referral to a mental health specialist is obliged. 

 Sexuality and Physical Intimacy
Convey the message that sexuality and physical intimacy 1. 
are natural and normal parts of patient’s life, starting at the 
initial contact with the patient and his relevant partner.
Handle the conversation in a safe environment regarding the 2. 
patient/partner perspective. 
When solutions boxes, medications, CCPD machine are 3. 
situated in the sleeping room it is not the best décor for 
setting the mood for physical intimacy.
Consider referring the patient for further medical consultation 4. 
or sex therapy consultant.  

*  Last but not least: as professionals who are often exposed 
to loss, pain, suffering frustration and anger, we must be 
vigilant about understanding and attending to our feelings 
and needs, so that we do not � nd ourselves acting them 
out.31
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Introduction 
Malnutrition is as common in patients on peritoneal dialysis as 
in patients on haemodialysis, affecting up to 50% of them.1, 2  
Therefore, the evaluation of nutritional needs and the suf� cient 
provision of energy and nutrients is vital for their wellbeing and 
the prevention of undernutrition. 

Patients on peritoneal dialysis (PD) should be considered for 
referral to a renal dietitian on after starting of dialysis as dietary 
requirements change. The main changes are: 

Increased need for protein due to increased losses. • 
Certain electrolyte restrictions may be relaxed e.g. potassium • 
due to the regular losses on dialysis. 
When UF and Diuresis• 

  �
               sodium restriction is necessary.

Assessment of nutritional status
Anthropometry such as weight and height may be suf� cient 
for euvolaemic patients but for those that are � uid overloaded, 
assessing weight may be problematic as patients may not 
always be aware of their dry weight. Fluid overloaded patients 
may bene� t from Subjective Global Assessment (SGA) as a 
nutritional assessment. SGA takes into account the patients 
weight change, gastrointestinal symptoms, trend of current 

Learning outcomes
• Evaluate the nutritional needs of peritoneal dialysis 

patients
• Identify the adequate diet for peritoneal dialysis 

patients
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intake and fat and muscle stores. Multi-frequency, multi-
segmental body composition machines can also be used 
for analysis of fat and muscle mass and should be carried 
out when the patient is drained of PD � uid. Multifrequency 
bioelectrical impedance analysers can differentiate between 
extracellular and intracellular water3 and hence the amount of 
excess � uid can be estimated.

Evaluation of nutritional needs

Energy intake

The evaluation of the energy needs in renal patients is vital, as 
the suf� cient energy intake can attribute to the maintenance 
of a body weight within the normal range for Body Mass Index 
(BMI) and to the achievement of a positive nitrogen balance. 

Epidemiological studies have focused on the reduced energy 
intake in end-stage renal patients, covering partially their 
needs (i.e. 20-25 Kcal/ kg per day instead of 30-35 Kcal/ kg 
per day). The main reasons are the uraemia-induced reduction 
in appetite and gastrointestinal disturbances, due to reduced 
appetite and uremia. At this point, it should be noted that for 
these patients, calories absorbed from the dialysate should 
be included in the assessment of the nutritional needs of 
the patients as 60 - 70% of the dextrose of the dialysate is 
absorbed during its stay in the peritoneal cavity.5,6 

Despite the caloric intake by the dextrose in the dialysate, 
malnutrition is common in PD patients, due to the feeling 
of fullness that the dialysate causes to the patient, the loss 
of appetite and/or the increased energy needs in case of a 
peritonitis.(4) Therefore, to prevent the protein malnutrition in 
clinically stable patients receiving PD, energy intake should 
be 30-35 Kcal/day, included the calories for the dialysate, 
adjusted for age, gender, physical activity levels.2, 7
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Measuring the absorbed calories from the dialysate

The calories absorbed daily by the dialysate depend on the 
density of the dialysates the patients use and the effectiveness 
of the peritoneal. 

Dialysates provide approximately 300 Kcal/day to the patients, 
calories that should be extracted from the energy provided by 
the carbohydrates of the diet. Another way to evaluate the 
amount of energy that the dialysates provide is by using the 
following equation: 
 y = (11.3x – 10.9)* V

 Where y = g of dextrose that is absorbed

 x = g Dextrose/ L of dialysate

 V = the total volume of dialysate that is being used.

Although the above equation could predict with reasonable 
validity the amount of dextrose that is absorbed, frequent 
monitoring of the patient weight is the most reliable way to 
evaluate the ef� cacy of the diet and the effect of the extra 
caloric intake due to the dialysate on his weight and his 
nutritional status.8

Protein intake 

Patients undergoing PD, the losses of proteins, amino-acids 
and peptides in the dialysate can vary greatly, ranging from 
4-12 g/day. In cases of peritonitis these losses can be raised 
further, by even 70%, resulting in a negative nitrogen balance. 
Therefore, protein intake of 1.0g/kg/day is considered to be 
the minimum for stable, non-catabolic patients. 

Higher levels of protein intake are recommended for patients 
with peritonitis or catabolic stress, when it is suggested an 
intake of 1.5 g/kg/day.9-11
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Protein sources

Food rich in protein should be encouraged with each of the 3 
meals in order to help meet the high protein requirements

 Suitable foods: Chicken, Beef, Pork, Eggs, Pulses, 
Legumes, Soya, Milk and dairy products. (see Table 1)

Table 1: Protein to phosphate ratio in common high protein foods 

Food mg phosphorus per g protein
Cheese 19.2 protein

Egg 16.0 protein
Sausages 16.0 protein

Liver 14.3 protein
Beef 12.3 protein
Lamb 9.2 protein

Chicken 8.8 protein
Pork 7.3 protein

Phosphate and Calcium

Hyperphosphatemia is a common problem for patients with 
late stages of CKD. Phosphorus retention is directly connected 
with the development of secondary hyperparathyroidism. High 
levels of parathyroid hormone can alter bone metabolism 
leading to renal osteodystrophy.12

Dietary phosphorus intake should be limited in case of abnormal 
laboratory values of serum phosphate. Disturbed balance 
of phosphorus and calcium can increase the soft tissue and 
vascular calci� cation, leading to higher cardiovascular disease 
prevalence and mortality in patients with stage 3 to 5 CKD.13, 14  

Therefore, the current K/DOQI guidelines focus on the balance 
between phosphate and calcium. More speci� cally, the calcium 
phosphate product (corrected calcium x phosphate) should be 
maintained < 55 mg2/dl2 in these patients.2
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In PD patients the restriction of dietary phosphate is more 
complex, and patients should be advised by a renal dietitian, 
in order to limit their phosphate without limiting their protein 
intake. According to the K/DOQI and the European Guidelines, 
phosphate intake should be limited to 800 – 1000 mg/day. 
High protein foods, with lower phosphate content should be 
recommended, in combination with non-dietary strategies, 
i.e. phosphate binders. Calcium intake should not exceed 
2000 mg, including calcium obtained from calcium-based 
phosphate binders, for the management of renal bone disease 
and metabolism.2, 4

In order to achieve a better control of phosphorus in the blood, 
food choices with a high phosphate to protein ratio (i.e. those 
foods that provide more phosphate per gram of protein) should 
be moderated (see Table 1). Processed meats and cheese 
have a high phosphate to protein ratio and should be avoided 
due to the high phosphate content of the additives used in 
processing.

If a patient has a high phosphate level and they appear to 
be following a low phosphate diet and taking their phosphate 
binders, it is worth looking at the Parathyroid Hormone (PTH) 
levels. If PTH levels are signi� cantly raised, the phosphate 
may be coming from the bone and therefore changes to diet 
and binders may not be effective.

Phosphate binders

Due to the high protein intakes recommended for those on 
PD, phosphate binders are prescribed for many patients as 
phosphate intake increases with increasing protein intake.15   
The choice of a phosphate binder will depend on the perceived 
risks of calci� cation, tolerance and cost.
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Table 2: Types of Phosphate binders

Phosphate binder Pros Cons

Calcium Carbonate Inexpensive
Risk of raised calcium 
levels which can lead 

to calci� cation

Calcium Acetate

Better binding capacity 
than calcium carbonate 
therefore provides less 
calcium and relatively 

inexpensive

Large tablet; dif� cult to 
swallow.

Contains calcium

Aluminium Hydroxide Very good binding, 
inexpensive

Risk of Aluminium 
toxicity at high levels

Sevelamer Non calcium containing High pill burden, cost

Lanthanum carbonate Non calcium containing Cost

Patients receiving phosphate binders need to generally take 
them just before a meal containing phosphate (i.e. protein-rich 
foods). The exception is Lanthanum Carbonate which is taken 
post meals or during meals to prevent any GI disturbance.

Potassium

Hyperkalaemia is common in patients with stage 4 to 5 
CKD, raising their risk of sudden cardiac death. Renal 
insuf� ciency, constipation, metabolic acidosis, lean body mass 
catabolism and insuf� cient dialysis are some of the causes 
of hyperkalaemia in these patients.16  Moreover, medical 
therapies such as angiotensin – converting enzyme inhibitors 
(ACEI), angiotensine receptive blockers (ARB), beta-blockers, 
potassium sparing diuretics, non steroidal anti-in� ammatory 
drugs, corticosteroids and cyclosporine use can contribute to 
hyperkalaemia. 

Normal bowel function can also contribute to normal serum 
potassium values. The large intestine, in order to compensate 
the renal insuf� ciency, increases stool potassium content. 



Peritoneal Dialysis:  A Guide to Clinical Practice

154

Therefore, the prevention of constipation can help in achieving 
normal serum potassium levels.17

In patients undergoing peritoneal dialysis potassium levels 
can be controlled more ef� ciently mostly due to the fact that 
dialysis takes place on a daily basis, resulting in better blood 
potassium control. Therefore a strict restriction in dietary 
potassium is usually unnecessary. However, routine monitoring 
should include blood potassium levels, which should be kept 
within the range of 3.5 – 5.5 mmol/l and dietary potassium 
intake should be restricted if needed. Table 3 presents some 
high potassium foods and their lower potassium alternatives.

Most patients needing potassium restriction should still be 
able to consume 4 portions of fruit and vegetables in total. 
If a patient requires further restriction, then other reasons for 
hyperkalaemia should be considered. Over restriction of fruits 
and vegetables can lead to de� ciencies in certain vitamins 
and minerals as well as patients � nding it dif� cult to meet their 
� bre requirements. Patients on PD should be encouraged to 
include � bre sources in their diet due to the bene� ts on bowel 
function.
Table 3: High potassium food choices and their lower potassium alternatives.  

High Potassium foods Lower potassium alternatives
Carbohydrate foods
Potatoes, yam, plantain (1 serving 
of 120-150g boiled can be taken).

Carbohydrate foods
Rice, pasta, bread, cereals, maize.

Vegetables
Spinach, pulses if taken in addition 
to large amounts of meat
Tomato puree
Boiling potassium containing 
vegetables enables some potassium 
to leach out.

Vegetables
Cabbage, carrots, courgettes, 
aubergine, green beans, leeks, 
cucumber, lettuce, peppers, bean 
sprouts, peas, broccoli, sweet corn, 
fresh or tinned tomatoes.
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Fruits
Dried fruit, bananas, avocado.

Fruits
Apples, pears, clementines, 
satsumas, grapes, raspberries, 
strawberries,
tinned fruit (drained of juice).

Drinks
Fruit and vegetable juices.
Beer, cider, lager, wine.
Malted drinks e.g. Horlicks, Ovaltine. 

Drinks
Fruit squashes/cordials/carbonated 
drinks.
Spirits.
Tea, herbal(supermarket type)/fruit 
teas.
Coffee- up to 2 cups per day.

Miscellaneous
Salt substitutes (Lo Salt/ So Low).

Miscellaneous
Oil, butter, margarine, sugar, spices, 
herbs.

Sodium and Fluids 

Sodium as an extracellular electrolyte facilitates the regulation 
of � uid balance. In CKD, as urine output decreases, sodium 
� ltration decreases as well. In stage 4 and 5 CKD patients’ 
sodium intake should be limited to 2000 – 2500 mg/day (80 – 
100 mmol/l).1, 2 Sodium restriction can also contribute to better 
� uid intake control through lowering thirst sensation.18

In PD patients the � uid restriction is easier to achieve. In 
PD, � uid equilibrium is controlled by ultra� ltrate (i.e. the 
� uids removed by the dialysate) and dietary � uid restriction. 
Ultra� ltrate production can be in� uenced by the concentration 
of the dialysate and � uid retention can be prevented by the use 
of dialysate with higher dextrose concentration. It should be 
stressed though that the use of hypertonic solutions raises the 
risk of obesity, hypertriglyceridemia, and peritoneal membrane 
distraction. For this reason, better � uid control is essential. In 
PD patients � uids should be limited to 800 ml plus ultra� ltration 
plus urine output.19
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 • 30kcals/kg IBW should be considered for the elderly 
and those with limited mobility.
 • Peritoneal dialysis patients with peritonitis have large 
protein losses and therefore will bene� t from a higher intake of 
protein.
 • Pre-dialysis patients who are receiving less than 
0.8g protein/kg IBW should be monitored regularly by an 
experienced renal dietitian due to the risk of malnutrition.

Vitamins and minerals 

Vitamin and mineral requirements are still controversial 
issues in CKD patients. Renal patients may be in danger of 
vitamin de� ciencies due to compromised dietary intake and/ 
or appetite, dietary restrictions leading to insuf� cient intake of 
nutrients, the process of haemodialysis and PD, which raises 
water soluble vitamin losses and other pathological problems 
that could raise the patients’ needs.17

Table 5: Recommended dietary intake and supplements of vitamins in adult haemodialysis 
patients (Adopted from ref 4)

Vitamins Daily Recommendation

Thiamine (B1) 1.1 – 1.2 mg supplement
Ribo� avin (B2) 1.1 – 1.3 mg supplement
Pyridoxine (B6) 10 mg supplement
Ascorbic Acid (C) 75 – 90 mg supplement
Folic Acid 1 mg supplement
Cobalamine (B12) 2.4 mg supplement
Niacine (B3) 14-16 mg supplement
Biotine (B8) 30 �g supplement
Pantothenic Acid (B5) 5 mg supplement

Retinol (A) 700 – 900 �g intake
 – no supplement

A-tocopherol (E) 400 – 800 IU supplement 
Vitamin  K 90 – 120�g intake – no supplement
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The most common vitamin supplementation in renal patients is 
that of analogues of vitamin D, to prevent renal osteodystrophy. 
Moreover, folic acid supplementation of 1 mg/day should be 
used for the prevention of megaloblastic anaemia. Higher 
doses of 5 mg/day are suggested for the treatment of 
hyperhomocysteinemia and the protection of cardiovascular 
disease.20

Since the fat soluble vitamin A has been known to accumulate 
in renal disease, it is not recommended for supplemental use. 
Dietary intake should be limited to 700 – 900 �g/day, to avoid 
vitamin A accumulation and toxicity. There is also no need for 
vitamin K supplementation and a daily intake of 90 – 120 �g 
by food sources is suf� cient. As for vitamin E intake recent 
European guidelines suggest a supplemental intake of 400 – 
800 IU for the secondary prevention of cardiovascular events 
and the recurrent muscle cramps.4

Supplementation of water soluble vitamins should be 
considered in patients with compromised dietary intake. 
Vitamin C supplements though should not exceed the 75 – 90 
mg/day, as intakes higher than 100 mg/day are implicated in 
the formation of oxalate renal stones.4

Mineral supplementation, including trace element supple-
mentation should be performed with great caution. Iron su-
pplementation should be individualized to patients’ needs and 
monitored closely. Supplemental use of iron should be con-
sidered in patients treated with an erythropoiesis stimulating 
agent, to maintain adequate serum transferrin levels and fe-
rritin levels.4 

In Table 6 the most common side effects of PD are summarized 
and possible interventions are presented. 
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Table 6: Possible adverse effects PD and potential interventions 

Adverse effect Possible intervention
Weight gain, hyperglycaemia, 
hypertriglyceridaemia

Increase physical activity levels1. 
Limit � uid and sodium intake 2. 
to avoid the use of hypertonic 
dialysates
Modify energy intake to 3. 
facilitate weight loss
Limit intake of re� ned sugars 4. 
and saturated fat. 
Limit alcohol intake5. 
Consider the use of �-3 fatty 6. 
acids

Malnutrition, protein losses Modify and monitor protein 1. 
intake in order to reach the 
nutritional goals
Advice for forti� cation with 2. 
protein supplements if dietary 
intake is considered insuf� cient
Educate on sterile techniques 3. 
to avoid peritonitis

Fullness, constipation Advice for frequent and smaller 1. 
meals
Limit � uid intake with the meals2. 
Increase dietary � bre3. 
Advice the patient to eat while 4. 
draining

Hypokalaemia, potassium depletion Increase intake of high 1. 
potassium fruits and vegetables 
(e.g. oranges, bananas, 
potatoes, e.t.c.)
Use of potassium supplements 2. 
if necessary

Adopted from : Renal Dietitians Dietetic Practice group of the American 
Dietetic Association. A clinical Guide to Nutrition care in kidney disease, 

edited by Byham-Gray L. ADA, 2004 (20)
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Learning Outcomes
• To understand why the elderly, the largest and fastest 

growing group of patients on chronic dialysis, are less 
likely to start or continue on PD

• To consider reasons why older people in Europe are 
being denied a home based treatment choice from 
which they may bene� t and to discuss the barriers to 
PD in the elderly and how they can be overcome or 
circumvented

• To gain knowledge of how to start a programme for 
assisted APD for frail and mainly elderly patients, with 
special focus on: How to train the caregivers, home 
visits and visits to the out-patient clinic

• To understand why frail and elderly patients on 
assisted APD improve their self-care capacity

Introduction

Chronic Kidney Disease (CKD) is predominantly a disease of 
the elderly1-2 and nephrology, especially renal replacement 
therapy, is fast becoming a branch of geriatric medicine.3 
Despite that the elderly is the largest and the fastest growing 
group of patients maintained on chronic dialysis, they are 
still less likely to start or continue on peritoneal dialysis 
(PD). 1-2,4  Moreover, the general decline in utilisation of PD in 
Europe and elsewhere also impacts on the low and declining 
percentage of older patients being offered PD.5 

Accordingly, the question to be asked is whether this is 
evidence based or merely based on barriers, which can 
potentially be overcome or circumvented.  
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Survival of elderly dialysis patients: PD vs. HD.
Some epidemiological studies have shown an adjusted 
survival advantage for PD compared with HD at least during 
the � rst years of dialysis,6-7 while other studies have shown 
an inferior survival rate for PD patients compared to HD 
patients – especially for elderly and diabetic patients.8 In the 
only prospective study so far comparing outcomes of older 
(> 70 years) people on PD and HD respectively, The North 
Thames Dialysis Study9 there was no signi� cant difference 
in survival or quality of life between PD and HD patients.

The issue remains controversial, but it is notable, that in 
countries with a high PD penetration rate and thus experienced 
physicians adequately prepared to provide care for elderly 
PD patients, even long term survival for elderly PD patients 
is equal to HD patients.6-7 An important barrier to overcome 
is thus the worldwide decline in and underutilization of PD 
leading to the risk of creating a vicious cycle: nephrologists 
may feel inadequately prepared to provide suf� cient care for 
elderly PD patients and thus further reducing use of PD and 
training opportunities for this group of patients.9

Late referral and dialysis planning. 
The “parachute” or “crash lander” CKD stage population 
who have to start dialysis urgently and unplanned without 
previous nephrologic care or preparation for dialysis is over-
represented among the elderly and they are particularly 
likely to start and continue on HD via a central venous 
catheter with its associated risks of bacteremias and venous 
thromboses and stenosis.10 A reasonable explanation for this 
apparent paradox is that plasma levels of uremic toxins such 
as creatinine and urea do not accurately re� ect the stage 
of uraemia in cachectic and often malnourished elderly 
patients.

One way of overcoming this barrier is to encourage primary 
care clinicians, diabetologists, cardiologists and other 
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specialists to also refer elderly patients earlier to ensure 
suf� cient time for proper and unbiased dialysis education 
and access formation.5 It is evident, that the number of 
patients choosing and starting PD increases with increasing 
education about CKD and treatment options.11 Given 
unbiased information about treatment modalities, half of the 
patients will chose PD and half will chose HD.4

There is no obvious reason why late presenters with urgent 
need for dialysis should be started exclusively on HD. It has 
recently been shown, that an unplanned start in even elderly 
patients on APD right after PD catheter insertion is a safe 
and ef� cient procedure without any detrimental effects on 
patients’ survival, combined patient and technique survival 
or risk of peritonitis.12-13 This makes PD a complementary 
alternative to HD also in the unplanned setting.

Choosing dialysis modality for the elderly.
Ideally, the elderly should also be given a real choice of 
dialysis modality selection after meter receiving unbiased 
information about treatment options and based on their 
individual social and medical situation. Aiming for the best 
quality of life should be the single most important reason for 
this selection. 1,2 Given this, up to 50% of the patients would 
choose PD, but at the end of the day only a minority of the 
elderly ends up on PD. 

In-centre HD for the elderly.
Among nephrologists it is generally accepted, that the 
majority of elderly only can be treated successfully on HD.4 
However, in-centre HD has some limitations, especially in 
the elderly:

Due to underlying vascular disease, malnutrition and • 
chronic in� ammation, creation of vascular access for HD 
is particularly dif� cult in the elderly with associated risks 
of access failure, reliance on central venous catheters, 
bacteremias and venous thrombosis and stenosis, which 
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in turn can necessitate frequent hospital admissions and 
unpleasant surgical or radiological procedures.1-2

Due to underlying cardiac disease, HD patients may suffer • 
from hemodynamic instability, hypotension and cardiac 
arrhythmias during the HD sessions. 

Due to the possible complications mentioned above and • 
the hours spent on transportation and frequently long wait 
for the transport, elderly HD patients often have a general 
feeling of post-treatment fatigue and "being washed out."

The avoidance of these problems by choosing home based • 
PD may be bene� cial for both the � t and the frailer elderly.

Besides a heavy burden of comorbidity found in the elderly, 
they may also suffer from physical disabilities such as 
impaired vision, deafness and poor mobility or psychosocial 
problems such as social isolation, � nancial problems, poor 
accommodation, cognitive problems and depression due 
to loss of independence and bereavement.1-2 These factors 
are problematic for any dialysis modality and should not be 
regarded as barriers for PD only. 

PD for the � t elderly
PD may be bene� cial for the � t elderly patients with no other 
major medical problems as they can stay in their own home 
environment, remain independent, avoid transportation, travel, 
have an active social life, and enjoy their retirement.1-2

Most � t elderly can be trained to do their own PD, although 
this may take longer than with younger patients. Accordingly, 
the training programmes for elderly patients should therefore 
be individualized.



Peritoneal Dialysis:  A Guide to Clinical Practice

168

PD for the frail elderly
In a study from 2004, Dutch nephrologists were asked to 
indicate the most important reason for modality selection for 
1,347 incident patients starting dialysis. The study showed, 
that 80% of contraindications were directed to PD, that the 
most frequently mentioned contraindication to PD was the 
expected incapability of the patients to perform exchanges 
themselves, and that old age was associated with more 
contraindications to PD therapy as patients aged 60 years 
or more were 6 times more likely to choose in-centre HD.4 
For patients without contraindications to PD, the principal 
reasons for not choosing PD were age, being a female and 
living alone.4

In a French study, the principal reasons for not being 
offered dialysis treatment were late referral, social isolation, 
dependency on help and having diabetes.14

The obvious way to circumvent these barriers as well as 
the barriers related to the burden of comorbidity, physical 
disabilities and psychosocial problems in the population of 
frail elderly patients is to establish programmes for assisted 
PD,15-18 and it has recently been shown, that more patients will 
choose PD, if community assistance is available.19 Indeed, 
there is growing evidence, that assisted PD is an evolving 
dialysis modality for frail elderly people with good outcomes 
and quality of life.15-19

Assisted PD in practice
Assisted PD can be offered to frail and mainly elderly patients,  
patients who are frightened of using "high-tech" machines, 
patients who can not lift the heavy bags and patients with 
impaired hearing and vision, as well as decreased physical 
and mental activity. 
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Structured interviews of APD patients in their own homes 
showed, that the patients improve their self-care capacity 
concerning appetite, sleep, personal hygiene, getting 
dressed, prevention of falls and social contacts. Their 
physical and mental well-being improves and they increase 
their ability to take responsibility for their own situation. The 
patients � nd it hard to restrict their � uid intake and they tend 
to make their own rules, and the same is true for the way 
they handle the patient line.20

Assisted APD may be a better treatment option than CAPD 
in patients who need assistance with the treatment, because 
patients on APD require only two daily visits from the home-
care nurse compared to 4 daily visits for patients managed 
on CAPD.

The procedures for the home-care nurses concerning APD 
and CAPD are basically the same.

Even though the starting point is assisted PD, the main goal 
is still to make the patient as resourceful and independent as 
possible, for instance by being assisted by a spouse. If the 
patient is able to learn to connect and disconnect bags, it will 
assure a greater � exibility and independence in their daily 
routines and thus an improved quality of life.

The home-care nurses often take care of all aspects of the 
treatment at � rst, but when the patients feel more safe and 
con� dent with the treatment they tend to take over in parts of 
the treatment, little by little. After a while, some patients are 
able to administer the entire treatment themselves.

Starting on APD: 
Before starting on APD, it is important to gain acceptance 
from the patient, relatives and home-care nurses. If APD is 
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accepted, you have to plan time for PD-catheter placement, 
start on APD and training of home-care nurses. The home-
care nurses must be offered 3 hours theoretical training at 
their of� ce and 3 hours of practical training at the patient’s 
home or at nursing home. 

The goal of the training of the home-care nurses is to qualify 
them for the task, both theoretically and practically, to give 
them con� dence whit the treatment and to establish a well-
functioning teamwork. 

It is recommended that the home-care nurse installs a button 
alarm at the patient’s home.

Before being discharged from the hospital, the patient must 
have at least 3 nights of uncomplicated APD and the patient 
must be trained to bypass alarms or just to turn in bed. Some 
patients learn to connect and/or disconnect themselves. As a 
minimum requirement, the patients must learn to handle the 
patient line while they are taking care of personal hygiene. 

Theoretical training:
Programme for 3 hours theoretical training. 

The training must cover:
PD catheter placement.• 
Exit-site care: bath, dressings and � xation of PD-catheter.• 
Exit-site infections: symptoms and treatments.• 
Focus on hygiene.• 
Emergency measures in case of contamination.• 
Peritonitis.• 
Fluid balance: PD � uids.• 
Plan for � uid intake and the ideal dry body weight.• 
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Focus on nutrition and protein supplements.• 

Supervision of the intake of prescribed medications.• 

Erythropoietin injection.• 

Quality of life.• 

Let the Home-care nurses practice on the cycler.• 

Show them how to respond to alarms.• 

Teach them to distinguish between problems which need • 
immediate care and minor problems which can wait till the 
following morning.

Make a good manual for home-care nurses.• 

Home visit and training upon discharge from hospital:

It is a good idea to let the contact PD-nurse escort the patient 
upon discharge to the patient’s home or the nursing home. 
These patients often live in small accommodations with small 
bedrooms and they need help to store the equipment properly. 
It is important that the patient is present and takes part in 
the process. It is vital that everything is stored before the 
home-care nurses arrive. In case of poor accommodations 
a home visit can be planned before being discharged. It is 
important that there are home-care nurses present from the 
day, evening and night shift: 

Let a nurse from the day shift set up the Cycler.• 

Let a nurse from the evening shift connect the patient.• 

Run a short APD. • 

Show the nurse from the night shift how to respond to • 
alarms.

Let the day shift nurse disconnect the patient.• 

Setting up the Cycler again, so it is ready for the night.• 
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Going through the manual.• 
Install a button alarm.• 

The morning shift district nurse must be able to:
Disconnect the patient.• 
Read the data from the Cycler.• 
Weigh the patient.• 
Evaluate the � uid balance.• 
Observe the state of nutrition / offer protein supplement.• 
Supervise the intake of prescribed medications.• 
Guide and support the patient.• 
Change exit-site dressing 3 times weekly.• 
Set up the Cycler again and prepare the out let.• 
Order the PD � uid from the pharmacy / hospital.• 
Collect garbage.• 

The evening shift district nurse must be able to:
Connect the patient.• 
Test for leucocytes in the � uid.• 
Test the Button alarm before she leaves the patient.• 

24 hour telephone back-up should be available from an expert 
renal nurse at the out-patient clinic and the ward. 

It is vital that a phone number be available at all times for the 
patient and home-care nurses. 

Visit to the Out-patient clinic 
Frequent visits to the out-patients clinic can reduce the 
patient’s need for hospitalization. Patients on APD need time 
for longer and more frequent visits, and the best check-up is 
achieved when both the contact PD-nurse and the doctor is 
present.
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Conclusion
Chronic kidney disease is predominantly a disease of the • 
elderly.
Despite the elderly is the largest and the fastest growing • 
group of patients maintained on chronic dialysis, they are 
still less likely to start or continue on peritoneal dialysis.
In countries with a high PD penetration rate and thus • 
experienced physicians adequately prepared to provide 
care for elderly PD patients, long term survival for elderly PD 
patients is equal to HD patients.
The elderly should be given a real choice of dialysis modality • 
selection after unbiased information about treatment options 
and based on their individual social and medical situation.
Aiming at the best possible quality of life should be the single • 
most important reason for this dialysis modality selection.
Most barriers to start and continue elderly patients on PD • 
can be circumvented.
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Learning Outcomes:
• PD patients will demonstrate the ability to participate 

in assisted PD
• They will have a quality of life similar to his or her 

lifestyle before dialysis as much as possible
• They will be able to develop strategies for his or 

her needs to gain the highest possible degree of 
independence and self-care capacity

Theoretical Section
Sufferers of renal failure have to cope with numerous physical 
symptoms because of their disease that also in� uences their 
well being as a whole. They are among the most symptomatic 
of any chronic disease group.� The assisted PD patient 
(aAPD) group consists of physically or mentally frail elderly 
who cannot manage the technical aspects of dialysis and are 
thus assisted by primary care staff in their own home.2 The 
14 basic needs of Virginia Henderson3 were adapted to the 
aAPD patient, including ESRD symptoms. The collaboration 
with the patient is based on support of self-care, “The 
practice of activities that individuals initiate and perform on 
their own behalf in maintaining life, health, and well-being.” 4 
The outcome of the interview should be:  

to determine the patient’s current self-care capacity and • 
strategies for self-care,
to re� ect together with the patient on adequate and • 
inadequate strategies for self-care,
to support the patient in developing adequate strategies for • 
self-care.
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The interview guide is meant to act as a framework within 
which the nurse can elaborate on some of the questions 
depending on the self-care strategies. The nurse can include 
theory, for example “Stages of change,”5 where the role of the 
nurse is to empower patients and serve as a coach during 
behaviour changes. 

THE SIX STEPS: 
Pre-contemplation – the patient is unaware of/discouraged 1. 
by the need to change. 
Contemplation – the patient is actively considering a 2. 
change.
Preparation – the patient has full intensions of changing.3. 
Action – the patient is taking action to create change.4. 
Maintenance – change needs to be sustained, focus should 5. 
be on lifestyle modi� cations to avoid setbacks. 
Relapse –  a setback occurs. Examples of problems where 6. 
this model can be used could be related to “� uid balance”, 
“hygiene,” and “keeping contact with family and relatives”.

Practical Section
The interview guide is used in 3-month intervals with the 
patient. The interview should take place in the patient’s own 
home and the duration of the interview is approximately 1.5 
hours, where the nurse and the patient identify the patient’s 
present self-care capacity and plan “what to do”. 

Interview guide for aAPD patients.

1. Breathe normally
How is the breathing?• 
Do you do anything to make your breathing as good as • 
possible?
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Do you sometimes experience shortness of breath?• 

What do you do if you are short of breath?• 

2. Eat and drink adequately

What is your current status concerning drinking and • 
eating?

Try to remember what you have eaten since yesterday.• 

What do you especially like to eat?• 

What do you dislike?• 

Do you � nd it dif� cult to eat suf� cient amounts of the food • 
you � nd important?

3. Elimination

How is your stomach function (bowel movement)?• 

How do you manage?• 

4. Move and maintain desirable posture (walking, sitting, 
 lying and changing from one to the other)

How do you manage to move around in your home?• 

Are you able to move around as much as you would like?• 

What do you do to stay � t?• 

5. Sleep and rest

How do you sleep during dialysis treatment?• 

When you are connected to APD?• 

What do you actively do to sleep and rest as much as you • 
need?
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6. Select suitable clothing

What type of clothes do you feel comfortable in? (Any • 
special considerations due to catheter?)

How do you manage to dress and undress?• 

7. Maintain body temperature

Have you experienced any problems with feeling cold or • 
sweating during dialysis?

Do you do anything yourself in relation to this?• 

8. Keep the body clean 

How do you manage to wash/have a shower?• 

How do you manage with the catheter when washing/• 
showering?

9. Avoid dangers in the environment and avoid injuring
 others 

Do you sometimes experience dizziness, or feel unsteady • 
on your feet?

How do you react if you experience any of the above?• 

Have you e.g. done something to prevent falling at home?• 

When using a dialysis catheter there is a risk of infection; • 
what do you do to prevent this?

10. Communicate with others in expressing emotions,
 needs, fears etc. 

As you have now started dialysis treatment; do you maintain • 
contact with family, relatives and friends?



Peritoneal Dialysis:  A Guide to Clinical Practice

182

Has anything changed since you have started dialysis • 
treatment? 

11. Worship according to faith 

Do you sometimes sit and wonder about life and what is • 
most important in your everyday life? (Does religion or 
spirituality mean anything to you?)

12. Work at something that provides a sense of
  accomplishment 

How do you pass the time now that you have started • 
dialysis?

13. Play/participate in various forms of recreation 

 Is there something you would like to do? (What is especially • 
important to do?)

14. Learn, discover, or satisfy the curiosity that leads to 
 “normal development and health” 

When you become a dialysis patient many of things change • 
– what will change for you? 
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Introduction

Peritoneal dialysis (PD) is accepted as a distinguished dialysis 
model in pediatric patients with End-Stage Renal Disease 
(ESRD). The peritoneal cavity has been used by infusing 
saline solution into dehydrated infants since the � rst half of 
last century. After the establishment of Continuous Ambulatory 
Peritoneal Dialysis (CAPD) by Moncrief and Popovich in 
1976, a new era was started in PD for children. CAPD was 
� rst practiced on pediatric patients in 1978 in Toronto, and it 
became widespread throughout North America and European 
Countries.

Starting the use of permanent silicone catheters and small 
volume dialysates in continuous ambulatory peritoneal dialysis 
(CAPD) had been effective on prevalence of this treatment. A 
new epoch was marked in chronic PD treatment in children 
by developing automatic PD machines and after the � rst 
implementation of Continuous Cyclic Peritoneal Dialysis on a 
pediatric patient in 1981, there has been an increase in PD 
treatment in children.1,2

Learning outcomes
• To gain knowledge and understanding of the principles 

of pediatric peritoneal dialysis
• To increase awareness of differences in pediatric 

patients
• To be able to assess and manage complications in 

pediatric patients
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Function of peritoneal membrane in children 

It is known that the peritoneal membrane in children is 
functionally different from the one in adults and it changes 
throughout the life of a child to adulthood.

The comparative studies done on infants and adults revealed 
that the body mass of a 2.9 kg baby is 0.15 m2  while it is 2 m2 
in adults. If we accept that the average weight of an adult is 70 
kg, we know that the body mass and peritoneal surface area 
will be equal to each other.  However, an infant’s peritoneal 
surface area is twice the size in comparison to  adults. Since 
peritoneal membrane function is directly related to peritoneal 
surface area, we can say that PD treatment is more effective 
in children.1, 2, 3

Counter indication Pros and Cons of PD in Pediatric 
Patients

Pros:
P• atient is too young for other type of treatments.

L• ack of proper vascular access. 

F• amily and patient preference.

Cons:
Diaphragm hernia.• 

Occlusion and adhesions in peritoneal cavity.• 

Prune belly system.• 

Vesicle atrophy.• 

Bladder atrophy. • 

Inadequacy of peritoneal membrane.• 



Peritoneal Dialysis:  A Guide to Clinical Practice

188

Advantages and Disadvantages of Peritoneal Dialysis in 
Children
Advantages:

Providing technical ease in infants and children.• 

Absence of needle punctures.• 

Facilitates normal daily life since it is a home therapy • 
(education, vacation).

Dramatically much less anaemia when compared to HD.• 

Disadvantages: c patients
Loss of appetite.• 

Presence of catheter and aesthetic concerns.• 

Weariness of the parents due to their responsibilities in • 
home dialysis.

Daily treatment.• 

Long-term treatment.• 2,3 

PD and Growth

Physical growth and mental development are serious problems 
for children with Chronic Kidney Disease. Growth retardation  
caused by renal insuf� ciency will affect the ability for children to 
adapt socially; therefore resulting in psychological problems.

Due to the fact that nearly 1/3 of total growth of a child is 
completed during the � rst 2 years of its life, the sooner Chronic 
Kidney Disease treatment is started the better the growth 
process will be; however, in comparative studies regarding PD 
and HD patients, greater growth is observed in patients under 
PD treatment.
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Physical development outcome has improved, with speci� c 
dietary management, early implementation of PD treatment, 
and control of hyperparathyroidism

Choice of Therapy
Dialysis modality selection requires consideration of the 
patients physical as well as psychosocial needs. Home 
therapy is preferred in pediatric dialysis because it allows 
school attendance and promotes a more normal life style. It is 
necessary to assess the family and their home environment to 
determine the suitability for home dialysis. 

Patient and family should totally be involved in the decision 
of therapy. When decision of dialysis therapy is made for a 
pediatric patient, dif� culties in vascular access, distance to 
dialysis center, co-morbid factors, family life and psychosocial 
condition should be considered.5,6

Preparation of Patient and Family
The preparation of the patient and the family is done by a 
nurse, experienced in PD. In some cases home visits, by a 
dialysis nurse, are recommended before starting PD therapy.  
Parents should contact the school and inform teachers and 
staff of the child’s condition and the therapy.7

PD Catheters  
Peritoneal access is a key factor in the success and longevity 
of peritoneal dialysis. A decision regarding catheter choice and 
usage should be taken into account the following factors:

Catheter design:•   The latest NAPRTCS 2004 annual 
report states that Tenckhoff catheters are used in 91% of 
all pediatric peritoneal dialyses. Similar results are reported 
from other countries, including Japan and Italy.  There is, 



Peritoneal Dialysis:  A Guide to Clinical Practice

190

therefore, little evidence to suggest that one catheter is 
superior to another.  The use of a Tenckhoff-type catheter in 
all ages of pediatric patients on PD is recommended and is 
the standard of practice in North America.  
Number of cuffs:•  Use of double-cuff catheters in pediatric 
patients is recommended by both the International Society 
of Peritoneal Dialysis (ISPD) and the Ad Hoc European 
Committee. In addition, the Ad Hoc European Committee 
recommends the use of a single-cuff catheter in infants 
weighing less than 3 kg. The external cuff can be placed 2–3 
cm from the exit site
Exit site direction:•   The use of downward oriented exit sites 
in pediatric patients is recommended by both the ISPD and 
the Ad Hoc European Committee 
Catheter insertion:•  PD catheter can be inserted by three  
techniques: 

Percutaneous Seldinger technique,• 
peritoneoscopy and • 
laparotomy.• 

Pre-Insertion Preparation:
Children should be placed under general anaesthetic.• 
Prior to insertion, the exit site for the catheter should be • 
agreed upon with the child and marked on the abdomen by 
either the dialysis nurse or the surgeon. 
The exit site should avoid the belt line and be above the • 
nappy or diaper line in infants.
Bath or shower with speci� ed cleaning agents.• 
Staphylococcus aureus nasal carriage both for children and • 
for relatives should be monitored prior insertion.

Catheter Insertion
Entry into the peritoneum should be lateral or paramedian, • 
with the deep cuff outside the peritoneum.
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Subcutaneous cuff should be placed 2 cm inside from the • 
exit site.
Intravenous antibiotics should be administered during the • 
process.
All catheter connections should be luerlocked; disconnect • 
systems; spike connections should not be used.
Catheter exit site should not be sutured and exit site should • 
be oriented downward.

Catheter care
The patient can be mobilized on the following day (or as • 
in some centers: after 48 hours of bed rest). However, the 
child’s return to school should be postponed for one week. 
Heavy physical exercises should be avoided.• 7, 8, 9 

Patient/Family Education
There are many considerations involved in establishing a 
pediatric dialysis training and education program.  When 
dealing with a Chronic Kidney Disease, education becomes 
an ongoing process of assessing, planning, teaching and 
evaluation.  When teaching children, the level of development 
must be evaluated. The teaching style and content should be 
based on the  age of the child. 

Learning principles of Children
Child patients and family should be educated by an experienced 
child-education nurse.

Both parents should be included in the education. In case of • 
a one-parent family it is necessary to train a second person/
family member. 
Documentation for education should be suitable for child’s • 
age and learning conditions. Tools and equipment should be  
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suf� cient and be ready before the education period (toys, 
videos, illustrated booklets). 

The environment should be suitable for education.• 

The education should be planned according to the socio-• 
cultural structure of the family, age and development of the 
patient.

The time of education should be chosen properly for the • 
child and family members.

At each education session, previously learned topics should • 
be reviewed.

Each session should include pre-planned time for questions • 
and answers, and discussions. The patient and his/her family 
should be encouraged to ask questions.

The patient and family should be discharged when they 
meet the necessary quali� cations to run the therapy safely at 
home.  When necessary, education should be given at home.  
Regular phone contact should be established with the patient.  
The knowledge, skills and quali� cations of the patient and his/
her family should be evaluated during regular home visits and 
routine controls.

Learning Principles of Children

Child Learning Principle How to apply the principle

Need to know rules and 
limits

Children have to be told, sometimes shown 
how, and then told again, especially in a 
new situation such as a hospital. The key is 
patience.
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Need for consistency

Staff members must work together to provide 
consistency in what is taught. Not only must 
there be consistency among all shifts of 
personnel, but there must be consistency 
among staff members from different 
departments who work directly with the child. 
Inconsistency can make the child feel confused 
and insecure, or can encourage them to be a 
manipulator.

Need for self-esteem

Belittling or shaming a child is not the best 
way to show disapproval. Show approval 
or encouragement of what the child is 
demonstrating or verbalizing correctly. Refrain 
from labelling a child as a slow learner.

Need to have choices

The child needs to feel that he has some control 
over the learning situation. Give the child a 
choice when you can, such as when or where 
the teaching should occur.

Need for play By using games and pretending the child will 
develop the needed skills for his care.

Typical Stressor Regarding CKD Treatment Throughout 
Childhood

INFANCY / TODDLER

Stressors 

Separation from parent.• 
Fear of certain strangers (doctors, nurse, • 
etc.), large objects or machines (scans, 
x-rays), and change in environment (hospital, 
clinic).
Loss of control of their environment.• 
Fear of injury.• 

Minimization of Stressors

Minimize number of caregivers.• 
Actively involve child in treatment, when • 
possible.
Minimize intrusive procedures; do not • 
involve parents as participants in intrusive 
procedures; rather, enable their presence to 
comfort the child.
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Teaching Tips

Involve parent in non-invasive procedures.• 
Provide choices in age-appropriate activities.• 
Prepare child for procedures, through a • 
therapeutic plan and familiarity with medical 
equipment.
Provide age-appropriate activities while • 
waiting.

PRESCHOOL (30 months – 5 years)

Stressors
Separation from parents or caregivers.• 
Fear of injury.• 

Minimization of Stressors

Enable parent to remain with child to provide • 
emotional support.
Ask questions of the preschooler and model • 
honest communication.
Teach planned coping strategies.• 

Teaching Tips

Encourage parental involvement in • 
non-invasive care.
Provide accurate preparatory information. • 
Offer psychological preparation prior to and • 
following procedures.
Provide age-appropriate activities and play.• 

SCHOOL AGE (6 - 12 years)

Stressors

Separation from parent.• 
Fear of staying alone or injury. • 
Forced in a dependent role in having their • 
needs met and the anxiety of body control 
(i.e. catheter instead of voiding).
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Minimization of Stressors

Ensure preparation for and involvement in • 
procedures.
Involve patient in care.• 
Help children recognize aspects of their • 
effective coping.

Teaching Tips
Encourage choices among options if possible • 
(i.e. IV in right or left hand).
Teach coping strategies.• 

PUBERTY AND ADOLESCENCE (>12YEARS)

Stressors

Fear of being different from their peers and • 
not � tting in.
Fear of death.• 
General lack of trust of anyone other than • 
peer group.
Experience body damage because of the • 
catheter.

M	nimization of Stressors
Communicate honestly.• 
Involve patient in care and decisions.• 
Address long-term issues in follow-up.• 

Teaching Tips

Discuss potential psychological changes and • 
physical responses.
Provide opportunity for follow-up discussion • 
and guidance as needed.

The education and training needs of the patient and family 
continue even after the initial training program has been 
successfully completed. Over time, breaks in technique or bad 
habits may develop. In addition, some skills not performed 
frequently may be forgotten. A clinic visit is a good opportunity 
to review or watch the home care provider demonstrate the 
dialysis related skills. Skills should be reviewed annually or 
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more often if a problem exists. A record, not only of the initial 
training, but also of the ongoing education should be kept in 
the patient’s chart. As the child continues to grow and develop, 
he/she should take a more active role in their care. Special 
training sessions may be warranted to teach the patient a skill, 
or convey detailed information that he/she was not ready to 
receive in the initial training period. Education and training 
of the patient and family, whether they are being dialyzed at 
home or in the facility, is a continual process of assesssment, 
planning, teaching, and evaluation.2, 10, 11

Care Implementation
Once the training period has been successfully completed, it 
is time for the family to apply their new knowledge and skills at 
home.  At routine intervals the patient and family are seen in 
the clinic for a follow-up evaluation.  During this visit the patient 
and family meets individually with members of the core multi-
disciplinary team. The team reviews medications, diet, home 
records and any problems or concerns. Laboratory studies 
are evaluated periodically.  An assessment of the adequacy of 
therapy is performed periodically. 

It is important for the core multi-disciplinary team to meet 
routinely to facilitate communication and the delivery of 
consistent care. The core multi-disciplinary team meets 
annually with the patient and family to review the progress 
over the last year. 

A home visit provides an opportunity for the patient and family 
to speak in a more relaxed and familiar setting. This visit is done 
prior to the initiation of dialysis therapy, and thereafter at the 
discretion of the core multi-disciplinary team. Other activities 
such as camp, support groups, and holiday parties take 
place outside the clinic and provide a valuable opportunity for 
patients and families to socialize, share common experiences 
and concerns, and develop a relationship with staff members. 
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School Attendance

School attendance is a normal activity for children. In order 
to support the philosophy of adaptation, the multi-disciplinary 
team must work with the school and family to promote school 
activities and attendance. The school teachers, principal, and 
school nurse need to be aware of physical limitations and the 
need for excused absences for clinic visits. For some patients, 
it is bene� cial to make a school visit and to speak to their 
class. Absences from school can become a problem. In some 
cases the child will have physical complaints and it becomes 
dif� cult for the home family to know when to allow the child to 
stay home. If absences become a repeated problem, medical 
causes should be ruled out, and the multi-disciplinary team 
should develop a plan with the family to increase attendance. 
School attendance and participation is possible, when it is 
supported by the multi-disciplinary team, and the family.4 

Clinical Evaluation
Regular follow up programs should be arranged.   

The following measurements and evaluations should be made on every 
clinical assessment:

Weight• 
Height• 
Blood Pressure• 
Vitals signs• 
Circumference of head and • 
abdomen
Development of motor skills • 
(sitting up, speaking, walking time 
etc.)
Vaccination suitable to age• 

Anthropometric evaluations• 
Assessment of catheter exit site• 
Possibility of complication due • 
to increase in intra-abdominal 
pressure
Diet plan check• 
General check-up (Asthenia, • 
insomnia etc.)
Biochemical and haemotological • 
assessment
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The ef� ciency of dialysis can be evaluated by using following survey 
methods other than clinical assessment:

KT/V• 
MTAC• 
PET• 

Kreatine Clearance• 
Biochemical Analysis• 

Nutritional assessment• 

Peritoneal solute clearance should be made at least one 
month after the patient is clinically stable and recovering from 
peritonitis.

When the patient gets clinically worse or symptoms and 
indications of uremia appear, peritoneal clearance evaluation 
should be made more frequently. 

Patients with RRF (Residual Renal Function)

Total target Kt/V should be at least 1,8/week.• 

Clearance measurements should be performed one • 
month after initiation of treatment and repeated in 6 
months periods regularly.

3 months period residual GFR control should be • 
made in RRF patients.

RRF Protection• 

Nephrotoxi• c agents should be well known.

Should refrain from amino-glycoside antibiotics.• 

Pre-renal and Post-renal factors causing RRF • 
decrease should be monitored closely.

Urinary system infections should be treated in a • 
suitable manner.

Diuretics should be used to increase urinary salt and • 
water excretion. 
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Patient and family should be informed about the symptoms 
of inadequate dialysis.  Results of every evaluation should be 
compared with the previous ones. 

Peritoneal membrane transport capacity is an important 
factor in determining the dialysis prescription; hence, PET 
(Peritoneal Equilibrium Test) evaluation should be made 
one month after starting dialysis. Especially when clinical 
incidents (like repetitive peritonitis), which could change the 
transport features, have occurred; PET evaluation should be 
repeated to know the initial membrane transport capacity in 
order to decide the PD prescription. Moreover; since there 
is an important relationship between transport condition and 
patient prognosis in children and adults, knowing the transport 
capacity can affect the general care of the patient. 1, 3, 4, 12, 13

Nutrition
Dietary Control in children on PD is very important. The 
recommendations are:

Energy intake:•  the requirements for energy (calorie) are 
increased. However, the child absorbs glucose from the 
dialysate. The caloric intake lies between 150kcal/kg 
(infants) and 50kcal/kg (adolescents). For further and speci� c 
recommendations, see K/DOQI guidelines for nutrition.
Protein intake:•  the recommendations are increased because 
of protein losses during PD. The daily intake also depends 
on the age of the child. Infants have a greater need for 
protein than adolescents. For further recommendations; see 
K/DOQI guidelines for nutrition.
Vitamin requirements:•  the requirements of the vitamins and 
minerals depend on the age of the child. The recommended 
dietary intake should be 100% of the referenced intakes for 
vitamins B1, B2, B6, B12 and folic acid. An intake of 100% of 
the recommended dietary allowance should be the plan for 
vitamin C (K/DOQl).1, 4 
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Peritonitis 
The most common and serious complication in children caused 
by PD is peritonitis. Unfortunately, recent data shows that it is 
signi� cantly higher in children than adults and peritonitis usually 
appears within the � rst year of the PD treatment. With the help 
of treatment of the nasal infection Staphylococcus aureus, 
using double cuffed catheter, novel separation systems and 
technical developments like “� ush-before-� ll” technique; both 
in adults and children decreases peritonitis rates observed 
has been reported. 

A recent approach to peritonitis treatment is primarily based 
on intra-peritoneal administration of the antibiotics. A basic 
guide, “Consensus Guidelines for the Treatment of Peritonitis 
in Pediatric Patients Receiving Peritoneal Dialysis’’ has been 
developed by an international doctor and nurse committee in 
association with the  International Society of Peritoneal Dialysis. 
These 15 rules include suggestions about the indications for 
empirical antibiotics treatment, treatment for gram negative, 
gram positive, fungal peritonitis and the removal and 
replacement of the catheter. Concerns related to the growth 
of vancomycine-resistant organisms and vestibular, renal and 
audio-logical complications of amino-glycosides have affected 
the contents of some suggestions. An international registry 
system is still collecting the data about the implementation of 
these rules into clinical care.

Exit-site and Tunnel Infections
Exit site infections are an important problem in childhood PD 
treatments. It is much more frequent in children and � rst attack 
is seen at the � rst year of dialysis treatment. Since catheter 
exit site infections cause tunnel infections and peritonitis, they 
should be handled seriously. 

Although the cause of exit site infections is not exactly known, 
some factors such as: mechanical irritation, sensitivity to 
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silicone, over-sweating and formation of local granulation 
tissue, may help the formation of infection. Being a nasal 
carrier of S. Aureus is also responsible for the formation of 
catheter related infections. The medical care of catheter exit 
sites decreases the risk of infection. Therefore, it is suggested 
to change the catheter exit site dressing regularly and be 
careful regarding the personal hygiene. 

Hernias, Leakage, Hydrothorax
Frequency of an abdominal hernia is 22 – 40% in PD treated 
children. As a result of the increase in the intra-abdominal 
pressure, asymptomatically open processus vaginalis 
transforms into clinically signi� cant inguinal hernia. Pre-PD 
repair or prevention of hernia should be ensured in children. 
A hernia should be � xed surgically without delay when 
identi� ed. 

The rate of observing dialysates leakage in patients in PD 
program is 5 – 25%. The presence of previously performed 
abdominal operations and obesity increase the risk of leakage. 
Continuous moisture at tunnel and exit sites may lead to an 
infection. Leak may spread to scrotum, vagina, hip and chest 
wall. In the treatment, temporary stopping of the PD program 
is enough to clear up the problem. 

Hydrothorax is a complication rarely seen in children. In cases 
where intra-abdominal pressure is increased too much, small 
bubbles on pleuro-peritoneum covering of the diaphragm are 
ruptured and causing hydrothorax by forming a one-way valve 
system. A pleuro-peritoneal congenital defect also plays a role 
in etiology.

Psychosocial/social problems
The diagnosis of chronic renal failure has a profound and 
lasting consequence on children, their families, with the 
potential for impairment of the children’s physical, mental and 
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social development.  Families with a child on chronic peritoneal 
dialysis have to assume a signi� cant burden of care, which 
can result in stress on the family by adding the responsibility of 
caring for the ill and the fear of serious complications. Families 
decrease in their functionality, affecting family’s member roles. 
Children with chronic renal failure on peritoneal dialysis should 
receive nursing care that includes the family, as it is affected 
by the child’s disease. Studies report that the family context 
changes, affecting fathers, siblings and mainly the mothers. 

Families of children with a chronic disease demand special 
needs from nurses, among them optimizing the child’s health, 
recovery to health and development, support to relieve the 
situation and help them to cope, support to help the family 
maintain family functions and stability and needs, and to have 
personal needs satis� ed. It is important for nurses to get to 
know each individual family’s needs and to try to identify and 
alleviate those needs.  The relief of these needs facilitates 
family adjustment, favouring a better adaptation to the child’s 
chronic disease process. 

Family roles are in� uenced by culture, family structure, the 
developmental stage of the family unit and its members, 
educational and socioeconomic level. The intensity of demands 
and the reorganization of roles in the families of children with a 
chronic disease can produce stress. Tension can also appear 
in case of dif� culties to comply with the obligations attached to 
an assumed role. 

The roles and functions assumed and enacted by family 
members are multiple and complex.  Each family member 
has one or more roles, such as husband, father, grandfather, 
brother, son. Nurses need to discuss with family members 
about negotiating the assigned, delegated or assumed roles. 
Relatives have to decide how to divide and share work and 
responsibilities.1, 4, 14, 15, 16, 17, 18, 19
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Learning outcomes
• To learn about some transplantation issues with 

regard to PD-patients

Introduction
Patients should be assessed for suitability for transplantation at 
an early stage, preferably before they start dialysis. Transplant 
outcome deteriorates as time on dialysis increases.1

Dialysis modality has not been found to have a signi� cant effect 
on long term transplant outcome, but Delayed Graft Function 
(DGF) is less common in PD compared to HD patients, and 
renal vein thrombosis more common, notably in children.2 

When a patient is admitted to hospital for a transplant, rapid 
exchanges may be required to optimise the patient’s chemistry 
or � uid balance, although the abdomen will be drained out 
before surgery. During surgery, the peritoneal dialysis catheter 
may be left in, particularly when DGF is anticipated, so that PD 
is available if needed post-operatively. Again, rapid exchanges 
may be appropriate, with low volume. Any leakage of clear 
� uid during this period can be tested for glucose to see if it 
is PD � uid. If the peritoneum is breached during the surgery, 
then HD should be used for about a week before PD can be 
tried.3 

If not taken out peri-operatively, the peritoneal catheter should 
be capped off once it is no longer in use, and removed within 
three months. The immunosuppressed patient is still at risk of 
peritonitis or exit site infection while the catheter remains. Pre-
transplant factors associated with increased peritonitis risk are 
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multiple peritonitis episodes, previous S.aureus peritonitis and 
male gender. Post-transplant factors include technical surgical 
problems, more than two rejection episodes, permanent non-
functioning graft and urinary leakage.4 If peritonitis develops, 
antibiotics should be given against Gram-negative and Gram-
positive bacteria until the organism is identi� ed. The catheter is 
urgently removed. If the patient develops a pyrexia of unknown 
origin while the catheter is still in place, it can be used to obtain 
peritoneal � uid for microscopy and culture. 

PD or Transplant?
Patients who are at a higher than average risk for transplan-
tation, because of age, or comorbidities such as diabetes or 
poor circulation, can hope for only a small health gain when 
compared to dialysis, although improvements in quality of life 
may be a more important factor. Dialysis itself carries some 
risks, for example peritonitis, obesity, diabetes and this must 
be borne in mind when weighing up the pros and cons of trans-
plantation versus staying on dialysis. Patients who are trans-
planted, when compared to those still waiting for a transplant, 
have improved mortality and quality of life. 

Waiting list
The shortage of organs for transplantation means that patients 
are likely to remain on the waiting list for a long time, unless they 
have a suitable living donor. As duration of dialysis increases, 
patients’ health may deteriorate. It is necessary for patients to 
be evaluated regularly with regard to transplantation. A formal 
annual review is desirable, and in addition to re-assessing 
the patient also allows the patient to bring up any transplant-
related issues such as possible living donors. Local policy 
will determine whether and for how long patients are formally 
suspended from the transplant pool following peritonitis.



Peritoneal Dialysis:  A Guide to Clinical Practice

208

Returning to dialysis after transplant failure
Once dialysis is initiated, immunosuppression should be 
rapidly reduced according to local protocol. Grafts that 
have failed early usually require removal; others may need 
removal if rejection is precipitated by the immunosuppression 
reduction. Steroids need to be reduced over several months 
as the patient is at risk of hypoadrenalism. A short Synacthen 
test can con� rm this.

De Jonge et al5 found in their centre that the outcome in 
patients starting PD after graft failure was at least as good 
as that for those starting haemodialysis, and they saw no 
increase in peritionitis or reduced adequacy in comparison 
to their other PD patients. However, as Puttinger6 pointed 
out, the type and dose of immunosuppressive therapy, and 
its in� uence on rejection, residual renal function and infection 
rates, cannot be ignored. Continued immunosuppression may 
preserve residual graft function but carries an increased risk 
of infection such as S. aureus exit site infection and Gram 
negative peritonitis. Such patients require increased vigilance. 
Badve et al7 looked at a much larger cohort of patients in the 
Australian and New Zealand Dialysis and Transplant Registry, 
con� rming that patients commencing PD after graft failure 
have similar outcomes to those patients starting PD due to 
failed native kidneys. They also found that PD and HD are 
similarly effective for treatment of failing transplants.
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