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12 Introduction
Education is the main objective for the European Dialysis 
and Transplant Nurses Association/European Renal Care 
Association (EDTNA/ERCA). Every year this objective is 
consolidated by producing new educational resources 
directed towards nurses and other professionals caring for 
renal patients, whether on a regular basis or sporadically.

This year we are pleased to offer a new book to be used as 
a tool to answer a myriad of possible questions regarding 
Peritoneal Dialysis (PD) treatment. 

Peritoneal Dialysis has been a renal replacement therapy 
since the 1980s, when PD first became a practical and 
widespread treatment for kidney failure. Since then, 
much has been learned about how to make PD more 
effective and minimize side effects. It is a well-established 
technique of renal replacement therapy in patients with 
end-stage renal disease (ESRD). The advantages of PD 
include preservation of residual renal function, better 
patient survival in the first few years, better quality of life 
and cost-effectiveness over haemodialysis. Thus, PD is 
well suited to act as a first-line renal replacement therapy 
in an integrated approach to end-stage renal failure care. 
Additionally, PD is the perfect option for those patients 
who prefer to do dialysis treatments in the comfort and 
privacy of their own home, such as for example elderly.

Team effort is the key to successfully training, educating 
and supporting patients who choose this home dialysis 
therapy option. The dialysis center’s clinical manager, 
social worker, dietitian and PD nurse must work together 
to get the best outcomes and ensure the patient feels at 
ease and confident in managing their dialysis at home.

500 Questions/Answers on Peritoneal Dialysis – A Guide 
to Clinical Practice book has been brought together 
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20 Fundamentals of Peritoneal Dialysis 

Q.: What is the basic science of PD?
A.: PD is an extra-renal blood purification method to 
remove solutes and toxins. It is based on the physiological 
principle of use of the peritoneum as a semipermeable 
vascularized membrane.1

Q.: What are the goals of PD?
A.: To remove excess fluid, waste products and 
accumulated toxins in the body and normalize levels of 
required electrolytes. It is a substitute for the kidneys and 
an alternative from haemodialysis.2

Q.: What are the contraindications for PD?
A.: Poor integrity of the peritoneum such as, adhesions, 
peritonitis, perforated appendicitis, perforated recent 
abdominal surgeries, infection or wall cellulite abdominal, 
diaphragmatic hernia or diaphragm surgery, colostomies, 
intra-abdominal masses, (tumors, cysts), pleuroperitoneal 
or intraperitoneal fistula.3, 4

Peritoneal membrane

Q.: What is the function of the peritoneal membrane?
A.: The peritoneal membrane allows osmosis, ultrafiltration 
and convection to be performed by using peritoneal 
dialysis solution. The healthy peritoneum consists of 
a basement membrane covered by a single layer of 
mesothelial cells that maintain a smooth surface. The 
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21success of PD is dependent on structural and functional 
integrity of the peritoneal membrane.5

Q.: What is the approximate surface area of the 
peritoneum?

A.: It is estimated at approximately equal to body surface 
area, ranging from 1 to 2m² for adults.6

Q.: What are the two layers of the peritoneum? 
1. Visceral peritoneum – lines the intraperitoneal organs 

(such as stomach, intestines, liver, spleen)

2. Parietal peritoneum – lines the walls of the abdominal 
cavity.6

Q.: Are both parts of the peritoneum equally responsible 
for the dialysis process to occur? 

A.: No. The parietal peritoneum is thought to be more 
important for dialysis, though it only accounts for 
approximately 20% of total surface area. Only about  
25-30% of the visceral layer comes in contact with the  
PD fluid.5, 6

Q.: What is the interstitium?
A.: Below the mesothelium there is a layer of connective 
tissue called the interstitium which is composed of cells 
and fibers within an amorphous substance. The main 
cells of the interstitium are fibroblasts, but there are also 
Mast and numerous Monocytes and Macrophages. The 
most frequent fibers are collagen.7
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22 Q.: How does the interstitium influence dialysis 
effectiveness?

A.: The interstitium has a variable thickness, and the 
distance between the blood capillaries and peritoneal 
cavity may range from 1 to 30mu. The passage of a solute 
from capillaries to peritoneal cavity is more difficult when 
the distance is greater. Therefore, when the capillaries 
are further away from the abdominal cavity the passage 
of solutes is slower. This is overcome by longer dwells of 
dialysis fluid in the cavity.7

Q.: How high is the hydrostatic pressure in the 
interstitium?

A.: Hydrostatic pressure in the interstitium is practically 
zero or slightly negative.7

Q.: Can the peritoneal membrane deteriorate?
A.: Yes. The peritoneal membrane subjected to continuous 
dialysis does deteriorate due to incompatibility of dialysis 
solutions with consequent decrease of its function and 
viability.8

Q.: What is the ‘3-pore model’? 
A.: The 3-pore model highlights the importance of the 
peritoneal capillaries in peritoneal transport, with the 
movement of solutes and water occurring through 3 
different sized pores.6

Q.: What are the different types of pores?
A.: In the peritoneal membrane there are 3 types of pores, 
ranging from very ultra small (4-6A), to small, (40-60A) to 
very large (100-200A).9 
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23Q.: What functions do the large pores perform?
A.: The large pores (100-200A) are present in small 
numbers and are found at endothelial junction. They carry 
macro-molecules, probably albumin and protein.9

Q.: What functions do the small pores perform?
A.: The small pores (40-60A) are very abundant and they 
carry small solutes like creatinine, urea, potassium and 
water.9

Q.: What functions do the ultra -small pores perform?
A.: The ultra-small pores (4-6A) have no visible 
structure. They correspond to intracellular proteins 
called Aquaporins. Their role is to carry water across the 
membrane.9

Q.: What is the ‘Distributed model’?
A.: From this model arises the concept of ‘effective 
peritoneal surface area’. Transport is dependent on:

a. total surface area of the peritoneal capillaries and  
b. distance of capillaries from the mesothelium.6

Q.: What factors can influence ‘effective peritoneal 
surface area’?

A.: Inflammation i.e., in peritonitis, individual peritoneal 
vascularity of patients, scarring, adhesions, vasoactive 
drugs.6
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24 Q.: Systemic Lupus Erythematosus (SLE) affects internal 
organs. Should patients with SLE be offered PD as an 
option for renal replacement therapy? 

A.: Yes. Provided that SLE patients do not present absolute 
contraindications for PD, recent large studies based on 
US databases, report no difference regarding patients’ 
survival rates after adjustment for socio-demographic and 
medical factors.10

Dialysis process - scientific principles

Q.: What scientific principles underpin peritoneal 
dialysis?

A.: Diffusion, ultrafiltration, osmosis, convection and lymphatic 
absorption.11

Q.: What is the osmotic gradient?
A.: Osmolarity is the concentration of solutes in the 
solution, the osmotic gradient is the force that moves 
water from a lower osmolarity solution to a higher one, 
thereby equaling the concentrations.12

Q.: What is the osmotic agent in peritoneal dialysis?
A.: Glucose is used in various concentrations, from 
1.36% to 4.25%, of anhydrous dextrose and is the most 
commonly used osmotic agent. Other agents used are 
the polymers of the glucose (icodextrin) and amino acid 
solutions.13
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25Q.: What affect do different osmotic agents have on the 
body?

A.: Glucose can cause peritoneal membrane damage, 
especially in its highest concentration and is also 
responsible for metabolic complications. Developments in 
osmotic agents has resulted in new osmotic agents (high 
and low molecular weight) such as Icodextrin being used 
for long dwells instead of glucose. The use of these can 
reduce complications but they also have limitations and 
can be expensive.13

Q.: What is diffusion?
A.: Diffusion is the transport of solutes, through a 
semipermeable membrane, generated by a concentration 
gradient, i.e. two solutions of different concentration. The 
rate of diffusion is higher for smaller molecules, larger 
membrane pore sizes and smaller distance travelled. 
Solutes move from a high to a low concentration.14

Q.: Which substances cross the peritoneal membrane?
A.: The substances that cross the peritoneal membrane 
are the low molecular weight ones such as: urea, 
potassium, chlorine, phosphate, bicarbonate, calcium, 
magnesium, creatinine, uric acid. The high molecular 
weight substances cannot pass across the peritoneum.15

Q.: What is convection?
A.: This is the phenomenon of passive drag of the solutes 
through a membrane by the movement of water. It is 
produced by big and small pores, and depends on the 
coefficient of permeability for each solute. It allows the 
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26 passage of substances from the peritoneum to the plasma 
and from the plasma to the peritoneum.16

Q.: What is ultrafiltration related to PD?
A.: Ultrafiltration is defined as the movement of water 
next to the permeable solutes through a semipermeable 
membrane. This is how fluid is removed in PD. The 
ultrafiltration driving force can be either an osmotic 
gradient or hydrostatic pressure.11

Q.: Does the type of dialysate influence peritoneal 
deterioration?

A.: Yes, the key principles are for dialytic solutions to be 
more physiological (pH) and have lower levels of glycation 
end-products.16

Q.: Is protein able to pass through the peritoneal 
membrane?

A.: A small amount of protein is lost as the peritoneal 
membrane is partially permeable to these molecules. 
Albumin accounts for up to 50-80% of the proteins that 
are lost.16

Peritoneal membrane transport 

Q.: What are the different types of peritoneal transport”?
A.: Transport is defined as fast or slow, and refers to the 
rate of transport of solutes across the membrane.17
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27Q.: What is the best dialysis routine for high 
transporters?

A.: High transporters do better with short dwell times 
delivered via an automated peritoneal dialysis machine.18 

Q.: What is the best dialysis routine for low 
transporters?

A.: Patients who are slow transporters do better with 
prolonged dwell times using continuous ambulatory 
peritoneal dialysis. If feasible for the slow transporters 
larger fill volumes should be utilised, this will maximise 
contact surface area giving rise to improved clearances.18

Q.: How is diffusion affected with a high transport 
membrane?

A.: High transporters have fast rates of diffusion; 
small solutes quickly pass through the membrane and 
equilibrium between dialysate and blood happens 
relatively early in the dwell. Additionally, dialysate glucose 
is rapidly absorbed leading to early dissolution of the 
crystalloid osmotic gradient between dialysate and blood. 
Ultrafiltration then ceases resulting in low drain volumes 
and potential systemic volume expansion.18

Q.: Compared to patients classified as low transporters 
do high transporter patients have increased mortality 
risk or increased technique failure?

A.: Observational studies indicate that high solute 
transport is not associated with increased mortality or 
technique failure in automated peritoneal dialysis patients, 
especially when there is also a high use of icodextrin.19,20 
Results from ANZDATA registry show that in high transport 
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28 patients, treatment with automated peritoneal dialysis 
was associated with superior patient survival compared 
with continuous ambulatory peritoneal dialysis.21

Q.: What is meant by the term “acquired fast transport”?
A.: In long-term PD patients, there is an increased 
peritoneal transport rate and loss of ultrafiltration capacity. 
Patients who experience these changes become known 
as acquired fast transporters.17, 22

Q.: What causes “acquired fast transport”?
A.: During PD, peritoneal mesothelial cells are exposed to 
a variety of factors, including bio-incompatible solutions, 
peritonitis, ureamia and chronic inflammation. Loss of the 
mesothelial cell layer has been identified in several studies 
and has been shown to correlate with sub-mesothelial 
thickening and vasculopathy. An association has also 
been identified between increased submesothelial 
thickness and increased solute transport.17, 22 

Q.: If outflow is reduced during the drainage of 
peritoneal fluid what actions can be taken?

A.: Check for mechanical drainage problems such as 
clamps and kinks23 

• Change the position of the patient to move the 
catheter

• Check re constipation and if required give laxatives

• Take an abdominal X-ray to check the position of the 
catheter

• Assess for leaks, dehydration or fibrin and clots.24
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29Types of Peritoneal Dialysis

Q.: What are some of the terms used to describe 
different types of peritoneal dialysis regimes?23

• Continuous ambulatory peritoneal dialysis (CAPD)

• Automated peritoneal dialysis (APD)

• PD continuous cyclic (CCPD)

• APD tidal

• PD intermittent (IPD).

Q.: What is CAPD?
A.: Continuous ambulatory peritoneal dialysis (CAPD) 
uses manual bags of dialysate that are changed regularly 
from waking in the morning until bedtime. It usually 
involves 4 exchanges per day.24

Q.: What is APD?
A.: Automated peritoneal dialysis (APD) is the use of a 
machine to perform the fluid exchanges and is usually 
done overnight. Fluid can be left in during the day.25

Q.: In patients on APD who need a dry day how do they 
maintain a good clearance?

A.: An increased number of cycles per night may help to 
improve the clearance. However this requires the patient 
to spend more time connected on the machine, which is 
not easily accepted by the patient. The increase of tonicity 
of the solution will increase the ultrafiltration.26, 27
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30 Q.: In patients on APD what is the advantage to leaving 
fluid in during the day?

A.: Adding solution in the peritoneal cavity during the 
day allows one more exchange, therefore increasing the 
clearance of substances.26, 27

Q.: What is CCPD? 
A.: Continuous cyclic peritoneal dialysis (CCPD) is the 
use of a machine to perform fluid exchanges 24 hours a 
day.28

Q.: What is APD tidal?
A.: In APD tidal there is a residual amount of used dialysate 
fluid deliberately left in the peritoneum after each drain.29

Q.: What is NPD?
A.: Night –time Peritoneal Dialysis (NPD) is the use of a 
machine to perform the PD overnight, similar to APD.30

Q.: What is the main advantage of tidal peritoneal 
dialysis (TIDAL) application?

A.: Reduction of pain during the extraction of the solution. 
TIDAL is a method which reduces pain during the emptying 
of the peritoneal cavity. This method contributes to solving 
the problem, since with TIDAL not the entire peritoneal 
cavity is emptied (empties and replaces only 50-80% of 
the solution). This avoids irritation of the peritoneum and 
reduces patient’s pain at the end of each change.31, 32 
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31Q.: What is IPD?
A.: Intermittent peritoneal dialysis (IPD) is the use of PD 
intermittently similar to the intermitted routine used in 
HD.33

Dialysate

Q.: How do hypertonic solutions damage the peritoneal 
membrane?

A.: There is growing evidence that regular use of 
hypertonic glucose dialysis solutions should be avoided. It 
is associated with acceleration and detrimental changes in 
membrane function that occur with time on treatment.34,35

Q.: When should icodextrin be used?
A.: Icodextrin can be used for patients who have lost 
ultrafiltration and for those who need to control their 
calorie intake. It is a better molecule for providing less 
calories compared to glucose, since it is absorbed only at 
about 20% of the quantity of the peritoneal solution.36, 37

Q.: Are there any clearance benefits to Icodextrin?
A.: The use of icodextrin does not have any particular 
impact on the clearance of substances, although it 
promotes the removal of sodium, beta-2 microglobulin 
and leptin.36, 37
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32 Q.: What is the mechanism for metabolic disorders with 
the increased use of glucose in peritoneal solutions?

A.: Glucose can lead to obesity, hyperinsulinemia, 
hyperlipidemia and insulin resistance.This is due to 
the hyperosmolar solutions being associated with an 
increased absorption of glucose from the peritoneal cavity. 
It is thought that in 24 hours there can be absorption of 
50 to 200gr of glucose per day. This could lead to obesity 
(gaining from 200-800 calories daily), hyperinsulinemia, 
insulin resistance, and hyperlipidemia.38, 39
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Adequacy of treatment
Measurements of adequacy

Q.: What is adequate treatment in clinical terms?
A.: A treatment that results in patients with an acceptable 
quality of life, no physical complaints and a morbidity and 
mortality that equals that of the healthy population.1

Q.: What are the standard measures of adequate PD 
Therapy?

A.: The measures are: urea clearance (Kt/V), creatinine 
clearance, fluid removal (ultrafiltration) and well-being.1

Q.: Which two parameters are most frequently used as 
the surrogate marker for dialysis adequacy?

A.: Kt/V urea and weekly Creatinine clearance. The Kt/V 
is a parameter without dimensions and represents more 
or less the removal of urea in relation to its distribution 
volume in the body. The equation to calculate the 
Creatinine clearance is similar to that of the renal function 
and in PD is expressed in litres/week/1.73m2.1

Q.: Are the Kt/V and Creatinine clearance the only goals 
in dialysis adequacy?

A.: No, fluid management is equally important. In the 
absence of a golden standard for determining the dry 
weight of the patient, the goal should be adequate blood 
pressure control and absence of oedema or dyspnoea 
caused by fluid overload.2
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Q.: Are the targets for dialysate adequacy for CAPD and 
APD identical?

A.: No, in CAPD patients only the Kt/V target needs to 
be reached. In APD both Kt/V and Creatinine clearance 
targets should be reached. The reason for this difference 
is based on the risk of insufficient dialysis in patients with 
a low peritoneal transport, as in APD short dwells are 
used resulting in insufficient equilibration time for larger 
molecules.2

Q.: How often should residual renal Kt/V and creatinine 
clearance be measured in a) CAPD patients and b) APD 
patients?

1. Every 4-6 months in CAPD patients who are 
dependent on residual renal function to achieve 
small solute clearance targets3

2. Every 2 months in APD patients. Residual renal 
clearances should also be measured following 
unexplained fluid overload, and with clinical or 
biochemical evidence of worsening uraemia.3

Q.: Why the difference between CAPD and APD for 
measuring residual renal function (RRF)? 

A.: There is speculation that patients on APD lose their 
RRF faster than those starting on CAPD, however it is not 
completely understood yet. It is known that changes in the 
patients’ fluid status are related to a faster decline of RRF 
in haemodialysis. APD provides a less stable fluid status 
in patients, which might cause a faster decline of RRF. 
Another hypothesis is that in APD the bulk of ultrafiltration 
is performed during an 8-hour period at night, when blood 
pressure is already lowest. This could jeopardize the 
remaining RRF.3, 4
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Q.: How is a Kt/V urea measurement calculated?
A.: By calculating the sum of renal and peritoneal Kt/V 
urea.

Patients collect a 24-hour urine sample for urea clearance, 
from which the renal Kt/V urea can be calculated. The 
patients also record 24 hour volume removal (ultrafiltration) 
from their peritoneal dialysis effluent, and bring aliquots 
from the drain bags for that period (peritoneal Kt/V urea 
is calculated). This sum is multiplied by 7 in order to be 
expressed as Kt/V per week.4, 5

Q.: Which of the two parameters of total Kt/V is 
correlated with survival?

A.: Renal Kt/V. For each 5 L/wk per 1.73m2 increment in 
GFR, there is a 12% decrease in the relative risk of death 
(RR, 0.88; 95% confidence interval [CI], 0.83 to 0.94) 
but no association with peritoneal creatinine clearance  
(RR, 1.00; 95% CI, 0.90 to 1.10).6

Q.: Is fluid overload associated with malnutrition?
A.: Malnutrition is a strong predictor of mortality in 
maintenance peritoneal dialysis (PD) patients. There 
is a strong association between fluid status and 
nutritional status. Improved fluid status is associated with 
improvement in nutritional status, whereas deterioration 
in fluid status is associated with the development of 
malnutrition.7
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Adequacy Targets

Q.: What is the target for creatinine clearance for CAPD 
patients?

A.: Target for CAPD creatinine clearance is  
45 L/wk/1.73m2.2

Q.: What is the target for urea clearance for CAPD 
patients?

A.: Target for CAPD urea clearance (Kt/V) is 1.70.2

Q.: Are the adequacy targets of Kt/V and Creatinine 
clearance based on peritoneal clearances only?

A.: No, the targets for Kt/V (>1.7) and weekly Crea-
tinine clearance (wk: 45 L/wk/1.73m2) are based on 
the combined results of peritoneal and residual renal 
clearances.8

Q.: Are the targets for dialysate adequacy different for 
low transporters compared to high transporters*?

A.: There is no strong evidence to say that they should 
be different, although the CARI Dialysis Adequacy (PD) 
Guidelines (2005) do recommend that the minimum 
weekly corrected creatinine clearance target would be 60l/
week in high and high average peritoneal transporters and 
50l/week in low average and low peritoneal transporters.9 

* More information about Physiology of Low and Fast 
Transport can be found in Science and Physiological 
Principles.
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Peritoneal membrane function

Q.: Why do we need peritoneal membrane function 
tests?

A.: The peritoneal membrane is a living tissue with variable 
functions influenced by several factors (endogenous and 
exogenous). The monitoring of the anatomic and functional 
characteristics of the peritoneal membrane over time 
is very important for tailoring dialysis adequacy, for the 
analysis of clinical problems such as ultrafiltration (UF) 
failure (UFF) and to predict the development of severe 
peritoneal membrane damage. Several tests can be used 
to evaluate the function of the peritoneal membrane and 
in particular the transport of solutes and the transport of 
fluids (peritoneal ultrafiltration) through it.10

Q.: When should peritoneal function be measured?
A.: Total solute clearance should be measured after the 
first month of initiating dialysis therapy and at least once 
every 4 months thereafter.11

Q.: How often should a Peritoneal Equilibration Test 
(PET) be performed?

A.: At least once per year, and whenever new clinical 
problems (overhydration, malnutrition, metabolic 
disturbances) are noticed.12

Q.: Are there other tests for estimating peritoneal 
membrane function, apart from original PET?

A.: Yes, for example: modified PET, mini PET, double mini 
PET and Peritoneal Dialysis Capacity test. These tests 
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can provide specific information about sodium sieving, 
free water transport, and osmotic conductance.12

Q.: What effects does an episode of peritonitis have on 
the peritoneal membrane?

A.: Peritonitis causes severe injury to mesothelial 
cells, specialised epithelial cells that line the peritoneal 
membrane and play a key role in peritoneal homeostasis. 
Loss of the protective mesothelium allows PD fluid and 
toxins released by bacteria to induce the activation 
of peritoneal fibroblasts. Detrimental changes to the 
peritoneal membrane then occur which leads to a 
decrease in the dialytic potential.13

Q.: How long should the peritoneum be allowed to heal 
after an episode of peritonitis before a PET test can be 
performed?

A.: 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.14 

Clinical considerations

Q.: Is it important to know the peritoneal transport status 
of a patient when he/she is treated with CAPD?

A.: Yes. Whether the patient is a slow or fast transporter the 
dwell time is always long enough to reach an equilibrium 
for electrolytes between blood and dialysate, however if 
someone on CAPD is a fast transporter they will benefit 
from icodextrin to remove fluid for their long dwell.2, 15
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Q.: Why can peritoneal dialysis patients develop a fast 
transport status with ultrafiltration failure over time?

A.: In time, the number of blood vessels in the peritoneal 
membrane increases. This results in a larger surface area 
for diffusion and thus faster loss of the osmotic gradient 
induced by glucose. Although still not proven, glucose or 
glucose degradation product are probably responsible for 
this process.16

Q.: What happens to ultrafiltration when the transport 
status of a patient changes over time from slow to fast 
transport?

A.: When the transport of solutes increases, glucose as 
the osmotic agent will be absorbed by the body more 
rapidly by diffusion. This will result in an earlier peak in 
the intraperitoneal volume and subsequent reabsorption. 
Shorter dwells will then result in more ultrafiltration.16

Q.: Which PD patients are more naturally prone to 
hypervolemia?

A.: Hypervolemia is more frequent in male patients, 
diabetics and high transporters.17

Q.: Does an initial haemodialysis start increase the risk 
of technique failure after transfer to PD?

A.: Yes, with the peak risk for technique failure and death 
being in the first year. The reasons for this are not entirely 
clear, but are thought to be multifactorial.18
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Q.: How long can a person continue to use PD therapy?
A.: There is no fixed time limit for being able to continue 
to use peritoneal dialysis. In the literature, patients have 
been on PD for 10 to 17 years or longer. The incidence of 
Encapsulating Peritoneal Sclerosis (EPS) is one risk but 
is low and does not justify early termination of PD without 
other clinico-laboratorial indications. Adequate nutritional 
intake, maintenance of a decent daily UF, normal volume 
status and avoidance of infections are key elements for a 
successful PD longevity.19

Q.: What is “MIA syndrome?”
A.: Malnutrition-inflammation-atherosclerosis (MIA) syn- 
drome is where three dominant clinical entities —malnu- 
trition, inflammation and atherosclerosis— coexist 
and interact with each other. Studies have 
shown that the main role in the pathogenesis of the MIA 
syndrome is played by inflammatory cytokines.20

Q.: What is the sodium concentration of PD solutions?
A.: It depends on the manufacturer and the composition 
of the PD solution. Fresenius® Medical Care PD solutions 
have a sodium concentration of 134 mmol/L, whereas 
Baxter International Inc.® solutions have a sodium 
concentration of 132 mmol/L, except icodextrin solutions 
which have a sodium concentration of 133 mmol/L.21
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Optimising adequacy

Q.: What are the optimal steps in PD prescription in 
order to increase sodium removal in patients undergoing 
Automated PD? 

A.: Achieving a good daily UF rate >1000 mL, not 
using very short dwell-times (<60-80 min) and applying 
icodextrin for a long daily dwell.21

Q.: Why is preservation of Residual Renal Function 
(RRF) important?

A.: Residual renal function contributes significantly to the 
overall health and well-being of dialysis patients. It not 
only provides small solute clearance but also plays an 
important role in maintaining fluid balance, phosphorus 
control, and removal of middle molecular uremic toxins, 
and shows strong inverse relationships with valvular 
calcification and cardiac hypertrophy in dialysis patients. 
Decline of residual renal function also contributes 
significantly to anemia, inflammation, and malnutrition in 
patients on dialysis.22 

Q.: Does the loss of RRF predict mortality?
A.: The loss of residual renal function, especially in 
patients on peritoneal dialysis, is a powerful predictor of 
mortality.22

Q.: What is the optimal fill volume in a patient to assure 
adequate contact between dialysate and peritoneal 
surface area?

A.: A study in 10 patients using incremental fill volumes 
up to 3.5 litre demonstrated that diffusive capacity nearly 
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doubled from 0.5 to 2 litres, but increased only marginally 
thereafter.2 This implies that for adequate recruitment 
of the membrane surface in clinical practice 2 litres is 
sufficient. However in practice larger patients do benefit 
from larger dwells.2, 23, 24

Q.: What is the effect of increasing the fill volume on the 
transport of solutes?

A.: A larger volume will result in an increased solute 
removal as more solute can be transferred before 
equilibrium is reached.24, 25

Q.: What is the effect on ultrafiltration when the fill 
volume is increased?

A.: The impact of increasing the fill volume on fluid 
removal is difficult to predict in the individual patient as it 
is the resultant of two counteracting mechanisms. A larger 
volume will result in a longer maintenance of the osmotic 
gradient and therefore an increase in the transcapillary 
ultrafiltration. However, increasing the dwell volume will 
also result in a higher intraperitoneal pressure leading to 
an increased peritoneal fluid absorption.25

Q.: What impact can icodextrin have for fast 
transporters?

A.: When icodextrin is used as an osmotic agent, faster 
transporters will experience more ultrafiltration. Icodextrin 
is not absorbed due to its larger molecular weight and it 
can continue to remove more fluid.26, 27, 28
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Q.: When should icodextrin be used?
A.: Icodextrin can be beneficial for patients who have 
lost ultrafiltration and for those who need to control their 
calorie intake. It is a better molecule for providing less 
calories compared to glucose, since it is absorbed only at 
about 20% of the quantity of the peritoneal solution.26, 27, 28

Q.: Are there any clearance benefits to icodextrin?
A.: The use of icodextrin does not have any particular 
impact on the clearance of substances, although it 
promotes the removal of sodium, beta-2 microglobulin 
and leptin.26, 27, 28

Q.: How can hypertonic solutions damage the peritoneal 
membrane?

A.: There is growing evidence that regular use of 
hypertonic glucose dialysis solutions should be avoided. 
It is associated with acceleration in detrimental changes 
in membrane function that occur with time on treatment.29

Q.: What is the mechanism for metabolic disorders with 
the increased use of glucose in peritoneal solutions?

A.: Glucose can lead to obesity, hyperinsulinemia, 
hiperlipidaemia and insulin resistance.

This is due to the hyperosmolar solutions being asso- 
ciated with an increased absorption of glucose from the 
peritoneal cavity. It is thought that in 24 hours there can 
be absorption of 50 to 200gr of glucose per day. This 
could lead to obesity (gaining from 200-800 calories 
daily), hyperinsulinaemia, insulin resistance, and 
hyperlipidaemia.30, 31
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Surgical technique

Q.: What technique can be used for the insertion of a PD 
catheter?

A.: Peritoneal dialysis catheters may be placed via a 
percutaneous, a laparoscopic, or an open surgical route.1

Q.: Which is the most successful method of catheter 
insertion?

A.: No technique has been shown to be superior over 
another. Instead, experience of the person performing 
the procedure together with careful catheter selection 
and pre-op siting for catheter placement has the greatest 
influence.1

Q.: Which insertion technique is preferred?
A.: Open surgical and laparoscopic techniques are 
preferred because of their safety and good initial 
results. Although less invasive, percutaneous peritoneal 
dialysis catheter placement is associated with risks of 
unsatisfactory placement and bowel injury.1

Q.: Are radiological peritoneal catheter implantations 
successful?

A.: Yes. Compared to a surgical implantation this is also 
a very good implantation technique with positive results. 
The peritoneal dialysis catheter can be used quickly, there 
are less preparations needed and a shorter waiting list of 
patients awaiting catheter implantation.2
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Q.: Is a peritoneal dialysis catheter implantation possible 
without general anesthesia?

A.: Yes, when a peritoneal dialysis catheter is placed 
by an interventional radiologist no general anesthesia is 
needed, only local anaesthesia.3a, 3b, 3c

Q.: What catheter and insertion technique is 
recommended for obese patients?

A.: Longer dialysis catheters are available to allow 
placement of the exit site in remote places such as the 
presternal area. Such extended catheters may be useful 
in obese patients and in those with an abdominal stoma.
The commercially available kits contain catheters of 
various configurations, a presternal extension tube and a 
titanium connector to join the aforementioned part.1

Q.: What are the benefits of placing embedded (buried) 
catheters ahead of time?

A.: By creating PD access well in advance of its need, this 
allows adequate healing time so that once the external 
portion is exteriorised the catheter is ready for immediate 
use. This in theory should negate the need to use of 
temporary central vascular access in patients with rapid 
decline in renal function.4a, 4b

Q.: How is the peritoneum accessed in open surgery?
A.: In the supine position an infra-umbilical midline 
incision is made. The subcutaneous layer is dissected 
down to the sheath of the rectus abdominal muscle. The 
anterior rectus sheath is opened, and the muscle fibers 
are bluntly dissected. The posterior sheath is incised, 
and the abdominal cavity is opened after dissecting the 
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peritoneum. The abdomen is inspected for adhesions and 
if any are present close to the abdominal wall, they are 
dissected.1

Q.: How is the catheter placed in open surgery?
A.: Following the incision the patient is placed in a 
Trendelenburg position, and the catheter is placed over 
a stylet and advanced into the peritoneal cavity. The 
intraperitoneal portion is slid over the stylet, and the cuff 
is positioned in the pre-peritoneal space. The peritoneum 
and posterior and anterior rectus sheaths are closed 
with absorbable sutures taking care to prevent catheter 
obstruction and leakage of dialysate.1

Q.: Where should the tip of PD catheter be placed and 
why?

A.: It is important that the tip of the catheter be in the 
deep pelvis. This ensures optimal hydraulic function of the 
catheter and minimizes the risk for omental entrapment.1

Q.: How is the exit site created in open surgery?
A.: A tunnel is created from the peritoneal cavity to the 
preferred exit site, which is usually lateral and caudal to 
the entrance site. The distal cuff is placed subcutaneously, 
2 cm from the exit site.1PRIN
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The PD catheter

Q.: What materials are PD catheters made from?
A.: Either polyurethane or silicone. Polyurethane catheters 
are known to be susceptible to damage from some topical 
antibiotic preparations such as gentamicin and mupirocin 
ointment.4b

Q.: What do the different catheter types look like?
A.: They can be straight or curled. They can have one or 
two cuffs.5

Q.: What are the 3 components that make up the length 
of the catheter?

1. External segment;

2. Tunneled segment;

3. Intra-peritoneal segment.4b
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Q.: How do catheters vary?
A.: The tunneled segment may be single or double cuffed. 
It may also be straight or curved (Swan-neck). B. The 
intra-peritoneal segment may be straight or coiled; may 
contain perpendicular silicone discs, or even be T-fluted; 
tip may be weighted. C. Overall length.6, 4b

Q.: Which catheter material and type of catheter is 
superior?

A.: PD catheters are made from silicone or polyurethane.
Silicone is inert, atraumatic to surrounding tissues and 
flexible. No particular catheter has been definitively shown 
to be better than standard silicone Tenckhoff catheter.6

Q.: What are “Extended” and “Pre-Sternal” catheters?
A.: Extended: These are catheters with additional length 
– gained by linking 2 catheters with a Titanium connector.

Pre-Sternal: exit site is at the chest region/upper abdominal 
area. In adults, these offer advantages for obese patients, 
those with ostomies or incontinence, and some with body 
image concerns. In paediatric patients, pre-sternal exit 
site placement allows the catheter to be kept away from 
diaper areas for those children not toilet trained.7

Q.: What are the main advantages or disadvantages of 
an extended PD catheter?

A.: The main advantages of these catheters include better 
wound healing and immobilization, decreased pressure by 
garments, increased distance from ostomy sites, easier exit 
site care, lower frequency of exit site infections and peritonitis 
in selected cases.  The main disadvantage is the possibility 
of disconnection inside the subcutaneous tunnel.8
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Q.: Is there a difference in survival or peritonitis rates 
between pre-sternal and abdominal catheters?

A.: A six year non-randomized prospective study 
comparing swan-neck pre-sternal catheters with swan-
neck abdominal catheters showed good tolerance of the 
pre-sternal catheters but not significant differences in 
survival or peritonitis rates.8

Q.: Is the PD catheter type associated with its long-term 
survival or complications rates? 

A.: In a recent meta-analysis, comparing straight vs. swan 
neck and single vs. double-cuffed catheters, no differences 
were found when results were pooled. Comparison of 
straight vs. coiled-tip catheters demonstrated that survival 
was significantly different in favor of straight catheters. 
For surgically inserted catheters, the removal rate and 
survival at 1 year after insertion were significantly in favor 
of straight catheters.9

Pre-operative care

Q.: When is the right time to place a PD catheter?
A.: A catheter should be placed 2-6 weeks prior to use, 
to ensure anchoring of the external and internal cuffs and 
healing of the exit site. In acute start PD the catheter also 
can be used immediately after insertion but usually with 
low fluid volumes.10
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Q.: What preparation is needed prior to surgery?

A.: Ensure the bowels are active and not constipated,empty 
the bladder, shower with disinfectant soap and administer 
prophylactic antibiotics one hour preoperatively.11

Q.: What are some of the strategies used to overcome 
the lack of adherence to prophylactic antibiotics prior to 
insertion of a Tenckhoff catheter?

A.: It is important to have a protocol that specifies who is 
responsible for antibiotic administration and a system that 
clearly allows for visible sign off following administration 
such as a checklist. Use of a centralized database allows 
monitoring of practice and a point where it is easy to check 
if administration has occurred.12

Q.: How is the catheter exit site selected?
A.: It is important to evaluate the patient for hernias, and 
locate the optimal exit site to maximize self-care skills 
by placing the patient in the sitting position. Mark the 
appropriate location making sure to avoid scars, beltline, 
skin folds, and pressure points.11

Post-operative care

Q.: What is important in postoperative care?
A.: Ensure that the catheter is securely capped, cover the 
exit site with sterile gauze and tape, do not use a bio-
occlusive dressing, keep it dry and do not disturb for at 
least 2 weeks.12, 13
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Q.: When can a patient take a shower after placement of 
the PD catheter?

A.: The exit site should be kept dry until well healed, 
which precludes showers or tub baths for that period; this 
can take up to 2 weeks or more.14

Q.: How should the catheter be cared for after surgery?
A.: Once the catheter is placed, and until healing is 
complete, dressing changes should be done by a dialysis 
nurse using a sterile technique. Routine exit-site care by 
the patient begins when the exit site is well healed.14, 10

Q.: Can a patient with a tenckhoff catheter take a bath?
A.: After healing, patients should not bath but should have 
a daily shower without soaking the exit-site for prolonged 
periods. The exit-site should be dried well.15

Q.: Can a patient with tenckhoff catheter swim?
A.: Swimming can be discussed with patients once the 
exit-site is fully healed. If swimming, a waterproof or 
occlusive dressing should be applied and the exit-site 
should be cleaned and a new dressing applied as soon 
as possible afterwards. It is not recommended to immerse 
the exit-site in water without a waterproof dressing. 
Special care should be taken when submersing in hot 
tubs and Jacuzzis. Public pools pose more of a risk than 
private pools or the ocean.16
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Q.: Can a bath or shower be taken with an infected exit 
site?

A.: Bathing or showering with an infected exit site is not 
recommended.16

Q.: It is mandatory to keep the exit site covered after 
healing?

A.: There is some debate as to whether it is necessary 
to keep the catheter exit-site covered. The use of no 
dressing and a simple exit-site care routine for a well-
healed exit-site has been shown to be effective. However 
the catheter must be secured. Of note most patients use 
some kind of cover.16

Q.: Should the catheter always be secured?
A.: From the moment the catheter is inserted, it should 
always be securely anchored to the patient’s skin to avoid 
torque movements at the exit-site. This has been shown 
to reduce the risk of exit site infection.16

Q.: What are early possible complications after catheter 
insertion?

A.: Possible early complications include: bowel perfo- 
ration, bleeding, wound infection, outflow failure, leakage 
of the dialysate and peritonitis.11

Q.: What precautions should be taken if the catheter is 
used immediately?

A.: If the catheter is to be used immediately, use:
1. Small volumes (< 1L)
2. Dry days
3. Bed rest.11, 13
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Q.: What are the risks if a peritoneal catheter is used 
before two weeks?

A.: There is a higher risk of leakage from the exit site of 
the catheter and this can lead to complications such as 
catheter exit site infections.17

Q.: How long can a buried catheter be left prior to 
exteriorization?

A.: Subcutaneous embedding of the external catheter 
limb of the dialysis catheter at the time of implantation 
was initially described by Moncrief et al. Internal 
exteriorization of the buried catheter tubing is performed 
after 3–5 weeks or when initiation of dialysis is indicated 
with no maximum time determined.8

Long-term complications 

Q.: What are late complications after catheter insertion?
A.: Late complications (>30 days) include exit-site infec- 
tion, tunnel infection, cuff protrusion, outflow failure, and 
dialysate leaks or hernias.18

Q.: Can constipation affect optimal functioning of the 
catheter?

A.: Yes. Constipation should be avoided in patients on 
PD because it causes problems with dialysate outflow, 
in addition to increase the risk of peritonitis. Constipation 
prevention is achieved by encouraging the patient to take 
a diet high in fibre along with a mild laxative if appropriate. 
Regular exercise is also recommended.16
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Q.: Which factors are responsible for catheter tip 
migration?

A.: Disruption of the ‘shape memory’ of the PD catheter at 
the time of insertion may be responsible for tip migration 
and catheter dysfunction. The use of post-implantation 
radiology to confirm the preservation of both swan 
neck angle and the inclination angle may have a role 
in standardizing insertion technique with the potential 
to reduce the impact of operator variation on catheter 
outcomes.19

Q.: What influences the stable position of the catheter in 
the pelvis?

A.: A stable position of the catheter in the pelvis is 
essential for success and is influenced by several factors , 
including the surgical technique, type of catheter, patient’s 
body mass index, faeces in the bowel and presence of 
previous adhesions.19

Miscellaneous

Q.: Is it possible to insert a PD tube in an individual with 
polycystic kidney disease?

A.: Cystic kidneys do not preclude PD. However, it is 
important to avoid excess intra abdominal pressure as 
much as possible, for example by the use of larger fill 
volumes at night. Ensure proper PD catheter placement 
with a paramedian incision to prevent leaks and hernias.20
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Q.: Does history of previous abdominal surgery 
predict outcome on PD?
A.: No, history of previous abdominal surgery does not 
predict outcome on PD. Previous abdominal surgeries 
lead to adhesions or incisional hernias, which in turn 
cause of PD catheter malfunction due to: catheter kinking, 
migration or malposition, peritoneal compartments with 
fluid loculation, catheter entrapment or obstruction or 
catheter leaking.21
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Identifying who should train and learning style

Q.: Who should be taught to do the PD?
A.: The learner can be the patient alone, the patient with 
a partner, the partner only, or a third-party caretaker. The 
PD trainer should determine who is the most appropriate 
learner, with consideration for patient and family 
preferences and abilities.1

Q.: Do all the patients learn the same way?
A.: Everyone learns new knowledge and skills in different 
ways and theorists have defined different types of ‘learning 
styles’. By thinking about a patient’s preferred style,  
you can make the most of your teaching time with them. 
If you are able to use the patient’s natural style, you are 
likely to find learning much easier and quicker.2

Q.: What are the types of learning styles?
A.: There are different theories of learning styles. Peter 
Honey and Alan Mumford have identified four main 
learning style preferences; activists, reflectors, theorists 
and pragmatists.3

Q.: How do activists learn?
A.: Activists learn best when involved in new experiences, 
problems and opportunities, and being thrown in the deep 
end with a difficult task.3
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Q.: How do reflectors learn?
A.: Reflectors learn best when observing individuals or 
groups at work but learn less when acting as leader or 
role-playing in front of others.3

Q.: How do theorists learn?
A.: 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.3

Q.: How do pragmatists learn?
A.: Pragmatists 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 film with other 
people in the same situation.3

Q.: What skills does a person need to be able to do PD? 
A.: Patients need to be able to understand the concepts 
of peritoneal dialysis; they also require motor skills to 
carry out the procedure.4

Q.: What are some of the barriers can obstruct learning?
A.: There are many barriers to learning, such as physical, 
psycho-social and environmental. Symptoms of uraemia 
and anaemia can have a negative effect on learning 
ability.5, 2
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Q.: How does ethnicity impact on learning?
A.: In many countries across Europe, there is a growing 
variability in location of different ethnic populations, giving 
rise to a growing proportion of people who do not speak 
the local native language. Language may also become 
a barrier when speaking to patients with no previous 
medical knowledge. Interpreters and multi-lingual staff 
can overcome this barrier thereby minimising any impact 
on learning..5, 2

Q.: How does physical ability or skills impact on 
learning?

A.: Many people have difficulty reading and poor vision. 
Weaker eyesight, damaged hearing or a lack of manual 
dexterity that are often found in the elderly can present a 
large barrier. Short-term memory loss is also a problem 
suffered by many elderly patients and is a source of great 
frustration to both learner and trainer.5, 2

Q.: What strategies overcome the challenges of training 
individuals with special educational needs (elderly 
people, people with co-morbidities, people with low 
educational status)?

A.: These people need more time to learn the PD 
procedure and have a higher risk of developing PD-
related infections. However, besides allocating more 
learning time, the evidence on how to address these 
needs is scant.6

Q.: What are the options for PD if training is not 
successful?
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A.: They are limited but there is an option to use assisted 
PD as a transitionary phase during which the patient is 
supported for PD at home but continues to increase their 
independence, possibly progressing to being completely 
independent.7

Content of training

Q.: What should the outline of a training program for 
peritoneal dialysis include?

A.: A formalised program is the best method. The program 
should include peritoneal dialysis procedures together 
with troubleshooting, hints and tips.4

Q.: What topics should be incorporated in the training 
program for peritoneal dialysis patients?

A.: The teaching plan for peritoneal dialysis patients 
should include8, 1:

1. Overview of peritoneal dialysis

2. Aseptic technique hand washing etc.

3. Steps in the exchange procedure

4. Emergency measures for contamination

5. Exit site care

6. Complications

7. Troubleshooting

8. Record keeping

9. Ordering supplies
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10. Clinic visits/home visits

11. Holiday protocols/employment/hobbies/sports.

Q.: Does it matter how the written material that is used 
for training is organised?

A.: Yes. Materials used as supplements for training should 
be written in simple words and short sentences, in an 
uncluttered format, in a font large enough for easy reading, 
and with headers to organize the document. All-upper-case 
lettering will decrease readability. Illustrations should be 
simple and have captions.9

Q.: How can documents for training be assessed for 
suitability?

A.: Documents created on the computer can be tested 
for readability via special readability tools and should be 
adjusted to the literacy level of the population in training.9

Q.: How can training programmes be made more 
effective?

A.: It is important for all training/teaching sessions to 
have a training plan, making adaptations for individual 
needs and learning styles. A focus on the skills of self 
-management is of prime importance when teaching a 
patient to do their own peritoneal dialysis.4

Q.: What specific topics have to be taught to in order to 
prevent peritonitis?

A.: A teaching plan should be based on these main 
topics10, 1:

• Aseptic technique, hand washing, masking
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• Exit-site care

• Trouble shooting and emergency measures for 
contamination.

Retraining

Q.: Which patients benefit most from routine re-training?
A.: Patients who are younger, less well – educated and 
in the early or late phase of PD have a greater need for 
re-training.11

Q.: What are the indicators for retraining (not routine)?
A.: The patient should be retrained after peritonitis or 
catheter infection, prolonged hospitalisation, after change 
in dexterity, vision or mental acuity and three months after 
initial training.12

Q.: Do all patients need retraining?
A.: Yes. Retraining can be reactionary, such as after 
peritonitis or repeated troubleshooting difficulty, or 
proactive, such as post lengthy hospitalisation periods or 
time off PD, as well as instituted as part of a units routine 
prevention of infectious and other complications.1, 13

Q.: When is the greatest risk for peritonitis or technique 
failure, meaning that retraining should be considered?

A.: The first 18 months on PD, and then after 36 months, 
are thought to be the highest risk periods.12,13
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Q.: How often should patients be retrained, if done 
routinely?

A.: It is suggested that patients be retrained after 3 - 6 
months, then annually thereafter.13, 12

Training and peritonitis

Q.: Does the length of the PD training have an impact on 
the rate of peritonitis?

A.: In the BRAZPD II study it was found that low training 
time was associated with a higher incidence of peritonitis. 
Patients who received a cumulative training of >15 h had 
significantly lower incidence of peritonitis compared with 
<15 h. Zhang et al. suggest training time is not associated 
with peritonitis.14, 11

Q.: If someone takes longer to train are they at greater 
risk of peritonitis?

A.: There is no clear evidence that taking longer to train 
(patient needs) predicts peritonitis.11

Q.: Does a poor bag change technique impact on 
peritonitis rates?

A.: Yes. There is evidence that a poor bag change 
technique increases the risk of peritonitis.11

Q.: What elements of patient training have been found to 
reduce peritonitis?

A.: There is inadequate research but applying continual 
learning and adult learning principles appears to be 
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positive. Nurse experience also seems to be linked with 
more experience equating to less peritonitis.11

Q.: What should the content of retraining be following 
peritonitis?

A.: This retraining should include dialysis exchange 
procedures, hand hygiene, recognition of signs and 
symptoms of peritonitis or education on contamination 
and exit-site care.15

Retraining is an opportunity to prevent future infections 
with observation to identify the emergence of problems 
such as poor vision, forgetfulness or shortcuts.12

Location of training

Q.: What is the ideal learning environment?
A.: The training room needs a door for privacy and quiet. 
No other activities should be conducted in the room while 
a patient is in training. There needs to be good lighting 
with adequate work surfaces, chairs and a sink for hand 
washing.1

Q.: Where can the training occur?
A.: Training can occur in a hospital setting, clinic or in 
the person’s home. Some studies have found that better 
results are achieved when the training occurs at home. 
One explanation for this could be that trainers teaching 
in the learner’s home are working in a real-life situation.6

Q.: Can nurse training at home reduce peritonitis?
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A.: Home training has been found to reduce peritonitis 
because the training is in the real bag change 
environment.11

Q.: Can nurse home visits and technique observation 
reduce peritonitis?

A.: Home visits have been found to reduce peritonitis 
because the home environment and family circumstances 
can be assessed properly. There is no evidence to support 
how frequent these visits should be.11

Q.: Can more than one patient be trained in the clinic at 
the same time?

A.: The Committee of the ISPD recommends the 1:1 ratio 
until further research can demonstrate the effectiveness 
of group training.1

Evaluation and outcomes

Q.: What is the average time spent on training for each 
patient?

A.: Time periods vary throughout individual units and the 
world, though the average time spent appears to be 5-10 
days.11, 12

Q.: Which mistakes do patients make most often during 
PD exchange?

A.: During bag exchange evaluation, 51.5% of patients 
washed their hands improperly, 46.2% failed to check 
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expiration date or bag leakage, and 11.5% forgot to wear 
a face mask and cap.16

Q.: Should patients be tested after training?
A.: Testing of theoretical knowledge does not seem to be 
linked with peritonitis rates but there is some research 
suggesting that higher scores in assessment of behaviour 
skills such as managing bag contamination predicts lower 
peritonitis rates.11, 17

Q.: How should patients be evaluated at the end of their 
training period?

A.: Evaluation should be through multivariate means, 
such as: 

• Observation of practical competencies in the 
procedure

• Basic troubleshooting

• Verbal questioning and discussion

• Successful completion of written questionnaires

• Retraining should occur for areas of deficit, until 
competency is obtained.17, 1

Q.: What is the minimum standard if using patient 
competence to indicate adequate training?

A.: Although an optimal duration of training remains 
unclear, the ISPD NURSING Liaison Committee suggest 
that training must continue at least until the PD trainer 
determines that the patient can meet (at a minimum) 
these three objectives1, 18:

• Safely perform all required procedures
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• Recognize contamination and infection

• List all appropriate responses to contamination and 
infection.

Q.: When should a patient be deemed competent to 
finish training?

A.: Trainers should look to ensure that patient’s meet 
minimum objectives such as competency and safety 
in performing the dialysis procedure, recognition of 
contamination and appropriate action; and ability to action 
basic troubleshooting.1, 12

Q.: Does training time need to be individualised?
A.: Ideally, training time should be individualised to the 
learner’s needs and capabilities, acknowledging variability 
in education background, disability, and wellbeing at time 
of training.19

Q.: If training is progressing slowly should PD be 
abandoned?

A.: It may need to be if there are no support persons 
available to manage the PD or to assist the transition to 
home.7
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Q.: How is hand hygiene linked with good outcomes for 
PD patients?

A.: Hand washing before a dialysis exchange can 
reduce the risk of peritonitis following accidental touch 
contamination. Maintenance of correct hand hygiene 
to reduce the risk of infection is a critical component of 
successful PD therapy.1

Q.: How frequently do touch contamination organisms 
cause peritonitis?

A.: Peritonitis analyses suggest that approximately 42% 
of episodes involve Staphylococcus species, organisms 
associated with touch contamination.1

Q.: Do PD patients usually comply with hand hygiene?
A.: Compliance with hand hygiene may be poor. In PD 
patients observed 6 months after initiation of dialysis, 
51% were observed to wash their hands incorrectly.1

Hand washing procedure

Q.: How long should hands be washed before a 
peritoneal dialysis exchange?

• Wash hand for at least 15 seconds (some studies 
suggest 30 seconds)

• Washing more than 30 seconds give no increased 
effectiveness.1
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85Q.: How should the hands be washed?
• Rub hands together with friction applied to all 

surfaces

• Pay particular attention to the tip of the thumb, the 
skin web between thumb and forefinger and the 
middle and fourth finger.1

Q.: How should the hands be dried?
• Dry completely with paper towels or a clean towel

• Turn the faucet off with the towel to avoid direct 
contact between faucet and hands.1

Q.: Does wearing rings increase the number of bacteria 
on hands?

A.: Studies have demonstrated that the wearing of at 
least 1 ring was significantly associated with the number 
of microbial species isolated and with carriage of gram-
negative organisms after hand washing.1

Q.: How can ring wearers most effectively reduce the 
number of bacteria on their hands?

A.: Use of alcohol-based gels decreased the bacterial 
counts in ring wearers. Patients who wear a ring should 
use a combination of soap-and-water cleansing followed 
by a hand rub with an alcohol-based gel.1

Q.: Can nail polish and artificial nails increase the risk of 
bacterial contamination?

A.: Polished nails double the risk of bacterial contamination 
on hands, and artificial nails create a risk of bacterial 
contamination that is increased by a factor of 7.2
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86 Q.: Can good handwashing reduce the number of micro-
organisms on nails?

A.: Hand washing with antibacterial soap or alcohol-
based gel was shown to have little effect on the remaining 
organisms under the artificial nail. Nail polish may itself 
be problematic because chipped nail polish tends to trap 
more organisms than does a natural nail.1

Q.: How can the negative impact of artificial nails be 
reduced?

A.: Artificial nails should not be worn while performing 
PD connections and native nails should be kept trimmed 
close to the nail bed, with visible dirt removed from under 
the nail.1

Q.: How long should an alcohol-based gel be rubbed on 
the hands?

A.: Proper application of a gel includes adding 
approximately 3 ml to dry hands and rubbing the gel 
throughout hands for 30 seconds or until the alcohol 
evaporates.1

Oral hygiene

Q.: Why is oral hygiene important?
A.: The mouth and gums are known to be potential 
sources of transient bacteraemia, and uraemia itself 
can increase the incidence of gum disease.2 Attention to 
oral hygiene, along with prophylactic antibiotics prior to  
dental procedures, is thought to decrease the risk of 
peritonitis.3, 4

PRIN
TIN

G  P
ERMITTED  B

Y  M
EMBERS 

FOR  P
ERSONAL  

USE  O
NLY

 

NOT  F
OR  C

OMMERCIA
L  

REPRODUCTIO
N



Living with PD   |   Daily Care and Hygiene

87Bowel management

Q.: Do PD patients have a greater risk of constipation?

A.: Dialysis patients may have hypo-motility disorders, be 
more prone to gastrointestinal ulcerations and bleeds, and 
often take medication which contributes to constipation 
(e.g., oral iron, oral calcium, some analgesics), making 
constipation quite common and sometimes not recognised 
by the patient.5

Q.: What special care do PD patients need in relation to 
constipation?

A.: All PD patients should be educated about the 
importance of regular bowel movements and avoidance 
of constipation. They should monitor their bowel actions 
and have individualised regimens to avoid and manage 
constipation.5

Q.: Is there an association between peritonitis, bowel 
movements and constipation?

A.: Yes, there is an association between both severe 
constipation and enteritis and peritonitis due to enteric 
organisms. Peritonitis may occur due to transmigration of 
micro-organisms across the bowel wall.5

For more information about removing fluid see 
‘Prescription and Adequacy’ 

For more information on fluid intake and diet see 
‘Nutritionʼ.

For daily exit site care see ‘Peritoneal Dialysis 
Catheter Implantation’.
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Peritoneal Dialysis and Nutrition

Q.: How do hemodialysis and peritoneal dialysis patients 
differ in their nutritional needs?

A.: Patients undergoing peritoneal dialysis (PD) have 
slightly higher protein needs than patients on hemodialysis 
(HD) due to the higher losses of protein through the 
peritoneum. On the other hand fluid and blood potassium 
levels control is easier due to the fact that PD is performed 
on daily basis compared to the HD which is normally three 
times per week. Another difference is the carbohydrate 
supply from the dialysate, which contributes to the daily 
energy intake of the patients and should be taken into 
account when calculating nutritional needs.1, 2

Protein

Q.: Is protein intake higher on PD than HD?
A.: Protein needs during PD are higher due to protein loss 
through peritoneal membrane and or during episodes of 
peritonitis.2

Q.: Are protein requirements higher while on Peritoneal 
Dialysis? 

A.: Metabolic balance studies found that in clinically 
stable patients, 1.2–1.3 g protein/kg/day was required to 
maintain neutral or positive nitrogen balance. Based on 
these studies, international panels of experts recommend 
protein intakes between 1.2 to 1.5 g/kg/day with 50% from 
High Biological Value sources. Achieving this intake is 
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sometimes difficult for patients and the dietitian needs to 
assess protein intake for adequacy.3

Q.: Why are protein requirements higher while on 
Peritoneal dialysis?

A.: PD patients lose between 5 and 15 g protein/day 
through the peritoneum with the average being 9 g. 
During episodes of peritonitis this loss can increase by 
50% or more and may remain elevated for 2–3 weeks 
after resolution of the infection.3

Q.: How is protein intake usually estimated in clinical 
practice? 

A.: To estimate protein intake, protein nitrogen appearance 
(PNA) is used in the clinically stable dialysis patient. 
Protein is metabolized to nitrogenous products, and in 
the stable patient, nitrogen waste products removed 
are equal to protein intake. PNA is calculated from the 
urea appearance rate. Urea nitrogen appearance rate 
is calculated from 24-h collections of urea dialysate and 
urine concentrations in the PD patient or estimated from 
the intradialytic changes in serum urea nitrogen in the 
HD patient. After PNA is calculated, it can be normalized 
(nPNA) to body size. nPNA which can be calculated from 
urea concentrations in blood and dialysate, is an estimate 
of Dietary protein Intake (DPI). It is well validated and 
simple to use in the clinical setting.4,5 
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Calories and energy

Q.: What is the recomended daily intake of calories in 
patients on continuous ambulatory peritoneal dialysis?

A.: 30 kcal/kg of ideal body weight daily.6

Q.: What variables should be taken into account for 
energy requirements? 

A.: Body weight should be taken into account. Some 
guidelines take into account the patient’s age, since 
physical activity, and thus active energy expenditure, 
is known to decrease with age. It is important to adapt 
energy requirements to physical activity, which is low in 
dialyzed patients.7

Q.: Are the calories from the PD fluid absorbed?
A.: Calories absorbed during dialysis can be significant 
and lead to weight gain. The most accurate method 
for determining caloric load from PD is to compare the 
grams of glucose infused with the grams of glucose in the 
effluent.8

Q.: Is the caloric need different between CAPD and APD?
A.: Glucose absorption differs between therapies with 
patients on continuous cyclic peritoneal dialysis (CCPD) 
absorbing approximately 40% of calories due to shorter 
dwell times while patients on continuous ambulatory 
peritoneal dialysis (CAPD) absorb approximately 60% of 
calories.8
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Q.: Is it possible to reduce body weight without 
compromising nutritional status? 

A.: It may be difficult to restrict calories for weight 
reduction in PD patients without compromising protein 
intake and nutritional status. To help with weight control, 
patients should be encouraged to limit excessive sugars 
and fats and to exercise if possible.9

Q.: Are there any formulas for determining caloric load 
from Peritoneal Dialysis? 

A.: There are 2 suggested methods to estimate calories 
absorbed from peritoneal dialysis.10, 11

Method 1 
(11.3 X − 10.0) × L in flow × 3.4 = kcal absorbed from 
glucose 

X = average glucose concentration infused 

(Does not account for differences in membranes)

Method 2 
Glucose absorbed (kcal) = (1 − D / Do ) x 1 

D / Do is the fraction of glucose remaining and the x 1 is the 
initial glucose infused.

(Considers dialysis modality and membrane transport 
type).
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Fluid

Q.: Can a patient drink more fluid if they choose PD 
instead of HD?

A.: Fluid balance is generally easier in PD patients as 
the PD is done every day. PD may also preserve renal 
function compared to HD.2

Q.: What is the recommended fluid intake? 
A.: The recommended fluid allowance for patients 
receiving PD should be individualized for each patient 
with the goal of minimizing the use of hypertonic 
exchanges. The typical daily fluid allowance should not 
exceed 2L; however, patients with a high urine output 
may need to have additional fluid. Fluid allowance may 
vary depending on cardiac status, blood pressure control,  
rate of UF, and amount of remaining residual renal 
function.12, 13

Q.: How is fluid removal managed in PD? 
A.: Fluid removal in PD is regulated by the strength of 
the dialysate concentration used, i.e., the higher the 
concentration, the more fluid removed. Patients are 
taught to monitor their blood pressure, weight, and drain 
volumes to identify if and when any change in their normal 
dialysis prescription may be needed.12

Q.: What simple assessments should be done to 
determine fluid status?

A.: The presence of edema and blood pressure levels 
and any shortness of breath should be taken into 
consideration. Ongoing assessment should include the 
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daily weight. PD patients can also get dehydrated and 
postural hypotension, dizzyness and general weakness 
may be signs of this.13

Q.: What advice should be given to the patient during the 
consult regarding the patient’s difficulty in adherence 
with the recommended fluid intake?

A.: In order to control their thirst, patients should limit their 
sodium intake. Moreover to alleviate their thirst they could: 

• Let ice cubes melt in their mouth, freeze the liquids 
so that the patients will take more time to consume 
them, also they can consume frozen pieces of fruits

• Chew a gum or consume hard candy (without sugar 
if they are diabetic)

• Add lemon juice to water. Thus it will become more 
refreshing. 

• They must be careful when they consume food 
such as frozen yogurt, jelly, fruit juice, frozen milk, 
soups, ice-cream, popsicle. These foods include big 
quantities of water and they must be calculated in 
the allowed liquid intake.1
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Vitamins and minerals

Q.: Are patients on dialysis therapy at risk of vitamin and 
mineral deficiencies? 

A.: Studies investigating the mineral and vitamin 
requirements in PD patients are not available. 
Recommendations are similar to those for patients treated 
by Hemodialysis. Losses of water-soluble vitamins through 
PD effluents suggests the replacement of pyridoxine  
(10 mg) and vitamin C (100 mg).14

Table 1: Mineral/Vitamin requirements of patients on PD

Mineral/Vitamin Requirement
Phosphate, mg/d* 800 – 1000*
Potassium, mg/g 2000 – 2500*
Sodium, g/d 1.8 – 2.5*
Fluid, ml 1000 + urine volume
Pyridoxine, mg 10
Vitamin C, mg 100

* individual requirements may differ in acute conditions

Fats

Q.: What do we know about dietary fat and 
cardiovascular disease in PD? 

A.: Adults with CKD have been shown to be at 
higher cardiovascular disease risk than the general 
population. There is little data as to the effectiveness of 
diet modification on lipid levels in PD patients with the 
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exception of maintaining good glycemic control in those 
with diabetes.7

Q.: Should PD patients restrict fat and sugar intake? 
A.: Strict fat restricted diets may also compromise protein 
and calorie intake and lipid lowering medications are 
generally the first line of treatment along with encouraging 
general lifestyle changes such as smoking cessation 
and exercise. Maintaining adequate protein intake is 
the primary goal. Minimizing saturated fat and sugar 
intake should be recommended when possible, but strict 
dyslipidemia diets may not be appropriate for patients 
receiving PD.7

Sodium

Q.: What is the recommended sodium intake for those on 
PD? 

A.: The recommended sodium restriction for patients 
receiving PD is 2–3 g/day and should be individualized 
depending on cardiac status, blood pressure control, and 
fluid balance. Excess dietary sodium intake will affect 
volume retention and blood pressure control.9

Q.: How is sodium regulated for those on PD? 
A.: Sodium is usually easily cleared in PD, with the majority 
of patients clearing 3–4g of sodium daily depending on  
their dialysis prescription. Patients may initially start 
out with a liberal sodium intake (3g) but it may become 
necessary to reassess the patient for declining residual 
renal function and uncontrolled blood pressure to 
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determine whether a reduction in sodium intake is 
indicated.9 

Potassium

Q.: Is hyperkalaemia common in PD patients? 
A.: Hyperkalemia is less common in patients receiving 
PD compared to HD due to the continuous nature of 
the dialysis. A 3–4 g/day or 40 mg/kg of BW/day dietary 
potassium restriction is recommended and should be 
adjusted based on laboratory values to maintain serum 
potassium within normal ranges.14

Q.: Is there a risk of hypokalaemia in PD patients? 
A.: Some patients may become hypokalemic on PD 
even when well but this is increased due to nausea, 
vomiting, diarrhea, or inadequate dietary intake and 
may require liberalization of the diet and oral potassium 
supplementation.14

Q.: How do you manage hypokalaemia in PD patients? 
A.: It may require liberalization of the diet and oral 
potassium supplementation. It is advisable to have 
patients spread their high-potassium food choices 
throughout the day. At minimum monthly monitoring of 
potassium is required.14 
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Iron

Q.: Is iron deficiency common in PD patients and why? 
A.: Iron deficiency is common in patients receiving 
maintenance dialysis because of frequent blood sampling, 
dialysis associated losses, decreased availability of ferritin, 
losses during surgery, and gastrointestinal losses.15

Q.: How is iron supplementation managed PD patients? 
A.: Patients with CKD are unable to obtain adequate iron 
from diet alone and oral iron supplementation is first line 
treatment. It may not be effective since absorption due to 
the presence of an inflammatory state, age, gender, timing 
of supplement administration, and simultaneous use of 
iron inhibiting medications such as calcium. Intravenous 
(IV) iron is usually administered when oral therapy in PD 
has failed.15 

Phosphate

Q.: What are the suggested restriction for phosphorus 
intake in PD patients? 

A.: A moderate restriction of phosphate intake is 
suggested according to K/DOQI and KDIGO guidelines 
in dialysis patients, provided that this can be done without 
compromising nutritional status. Dietary phosphate is 
restricted to 900 mg/day. (800 to 1,000 mg/day to achieve 
goal serum level of 3.5 to 5.5 mg/dL or below) coordinated 
with oral phosphate binder prescription.16
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Q.: What are the suggested restrictions for phosphorus 
intake in PD patients? 

A.: Phosphate restriction should be done under the 
supervision of a dietician. This is because many dialysis 
patients have either overt or borderline malnutrition. 
Patients should be instructed to read food labels and avoid 
food types that are high source of dietary phosphate.16 

Q.: Why do some PD patients have uncontrolled 
hyperphosphatemia? 

A.: Noncompliance with phosphate binders and 
phosphate-restricted diet may contribute to this problem. 
Other contributing factors include treatment with high 
doses of active vitamin D analogs (which increase the 
gastrointestinal absorption of phosphate) and high PTH 
levels (which increase phosphate efflux from bone).9

Q.: How is resistant (refractory) hyperphosphatemia 
managed? 

A.: First line is dietary restriction and prescribed 
phosphate binders, and an increased dialysis dose. If high 
phosphate remains a problem the serum phosphorus may 
be reduced by decreasing PTH using calcimimetics or by 
reducing doses of active vitamin D. Parathyroidectomy is 
used for extreme circumstances.9 PRIN
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Fibre

Q.: Can increased dietary fiber produce any adverse 
effect in patients undergoing PD? 

A.: High fibre intake remains a concern because 
of increased potassium and phosphorus levels, 
which can potentially have deleterious effects in PD. 
Recommendations for this group are the same as for 
general population: 25 to 35 g/day.17

Q.: How should dietary fibre be encouraged and why? 
A.: Low potassium and phosphorus fruits and vegetables 
and possibly fiber supplements without added phosphorus 
or potassium should be encouraged. Constipation can 
cause problems with peritoneal dialysis, so most patients 
are encouraged to eat enough fibre to keep things 
moving.17 

Malnutrition and outcomes

Q.: How many patients treated with PD suffer from some 
sort of malnutrition?

A.: 40%.18

Q.: Monitoring will detect early signs of malnutrition. 
Careful nutritional assessment and  counselling and 
possibly dietary supplementation reduce the level of 
malnutrition?

A.: Get special nutritional counseling from PD nurse 
specialist or dietetian. Malnutrition can also be avoided 
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with an appropriate PD regimen (dialysis adequacy), good 
fluid balance, better or longer residual renal function.2

Q.: Is there proven connection between malnutrition and 
cardiovascular risk in patients on ambulatory peritoneal 
dialysis?

A.: Yes, there is a negative influence of malnutrition 
on arterial function assessed by arterial wall stiffness 
measurment.19

Q.: Does micronutrients intake influence the nutrition 
status and incidence of inflammatory states in patients 
on PD?

A.: Half of all patients on PD have inadequate (decreased) 
intake of iron, zinc, calcium, vitamins A, B6, C, niacin and 
folic acid. Incidence of inflammatory states is increased 
in patients with decreased levels of sodium, calcium 
vitamins A and B2.20

Nutritional Screening and Assessment in CKD 
and PD

Q.: What is the definition of PEW, which is prevalent 
among patients undergoing PD?

A.: Protein-energy wasting (PEW), formerly called 
“malnutrition”, is a precise nutritional status, defined by 
a loss of protein and body mass, often accompanied 
by decreased functional capacity, which is prevalent in 
dialysis patients.21
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Q.: Which are the specific factors inducing protein 
wasting in PD?

A.: Insufficient food intake, abnormal nutrient metabolism, 
inflammation, and hormone abnormalities are the main 
causes of PEW in patients undergoing either HD or PD. 
However, the following factors specific to PD also affect 
nutritional status in PD patients.18

Q.: What are the characteristics of the body composition 
analysis in PD patients?

A.: Body composition in PD patients is characterized by 
a relative fluid overload, high fat mass, low fat-free mass 
and low serum albumin and prealbumin.22-24

Q.: What are the differences between nutritional 
screening and assessment in CKD patients? 

A.: Nutritional screening is inexpensive and is a quick 
and easy to use measure with good sensitivity. Nutritional 
assessment is more thorough but more measures are 
needed (including lab tests), staff require training and it is 
more time-consuming.25

Q.: Which are the most widely used screening tools for 
CKD patients?

A.: Geriatric Nutrition Risk Index, Mini Nutritional 
Assessment (MNA), Malnutrition Screening Tool (MST), 
Malnutrition Universal Screening Tool (MUST), Nutritional 
Risk Screening-2002 are the most widely used tools in 
nutritional screening.26-29
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Q.: Which is the simplest and most reliable screening 
tool which should be used as first option for CKD 
patients?

A.: The Malnutrition Screening Tool (MST) is the simplest 
to administer and to interpret and has established validity 
and reliability.28, 29

Q.: Which are the most widely used assessment tools to 
assess nutritional status in CKD patients?

A.: Subjective Global Assessment (SGA) and Malnutrition 
Inflammation Score (MIS) are the most widely used tools 
in nutritional assessment.30, 31

Q.: Which is the most useful and reproducible 
assessment tools to assess nutritional status in PD 
patients?

A.: SGA is a useful and reproducible instrument for 
assessing the nutritional status of PD patients. It is 
inexpensive, can be performed rapidly, and reflects a 
global score of protein-energy nutritional status. There are 
several different versions of SGA that have been applied 
in different studies. However, no systematic studies 
comparing different versions of SGA (or the different 
components included in the SGA) have been reported. 
Therefore, no particular version of SGA can be said to be 
superior to another.32-34

Q.: Which biochemical markers are useful in the 
assessment of nutritional status in PD patients?

A.: In spite of certain limitations, serum albumin and 
prealbumin still remain useful makers in the assessment 
of nutritional status in PD patients.5, 18, 32, 35
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Q.: Which anthropometric measurements are generally 
assessed aiming at the assessment of nutritional status 
in PD patients?

A.: The anthropometric parameters that are generally 
assessed include body weight, height, skin-fold thickness, 
mid-arm muscle circumference, percentages of body 
mass components, the percentage of usual body weight, 
the percentage of standard body weight, and the body 
mass index (BMI).36

Q.: Which functional test is a measure of nutritional 
status and especially for body lean muscle mass in PD 
patients?

A.: Hand-grip strength is a cheap and simple method that 
agrees reasonably well with other measures of nutritional 
status and especially with body lean muscle mass. It has 
been demonstrated to predict outcomes in PD patients 
and may thus be recommended for their routine follow-
up.37

Q.: Which is the gold standard test in assessing body 
composition in PD patients?

A.: DEXA provides accurate data on body composition 
which are superior to anthropometry, creatinine kinetics 
and bioelectrical impedance, and is considered the gold 
standard test in assessing body composition. Although 
the estimation of fat mass using DEXA is unaffected by 
the abnormalities in hydration status that are common 
in PD patients, the estimation of lean body mass may 
nonetheless be affected by the hydration status.38 
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Q.: How often we should assess nutritional status in PD 
patients?

A.: It is recommended that nutritional status should 
be assessed at least every 6 months using a panel of 
measures. Regular follow-up is needed in order to 
identify significant changes or trends in nutritional 
parameters, which may require nutritional interventions 
and investigation of causes of PEW.36

Q.: Which is the proposed monitoring schedule for 
nutritional parameters in PD patients?

A.: The proposed scheme of monitoring is presented in 
the following table36:

Nutritional parameter Interval
Dietary interview 6-12
BMI 1
nPNA 1
Midweek predialysis creatinine 1
Serum albumin 1-3
Serum prealbumin 1-3
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General

Q.: What are the advantages for a patient starting 
dialysis on PD first?

A.: Type of dialysis should be a personal choice. Quality 
of life is often rated better by those who start on PD: 
residual kidney function remains longer; the cost will be 
less and there is a more flexible dialysis routine.1

Q.: Is patient survival for CAPD better than for APD? 
A.: No, there is no difference in survival between both 
peritoneal dialysis methods.3

Q.: Is there more technique failure in APD than in CAPD? 
A.: No, there is no difference between these peritoneal 
dialysis methods.3

Q.: Can a CAPD regimen be varied for special 
occasions?

A.: Yes, it is important to have some flexibility and continue 
to participate in important social occasions.4

Q.: Should the blood pressure and weight be monitored 
regularly?

A.: PD patients should weigh every morning after draining 
out their overnight fluid. Blood pressure should be 
recorded daily.5
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Q.: Does the evaluation of blood glucose require any 
special care in PD patients?

A.: Patients using Icodextrin for PD may have incorrect 
blood glucose results when using particular blood glucose 
monitors and testing strips. Some glucose monitors cannot 
tell the difference between glucose and other sugars in 
the blood (e.g., maltose, a metabolite of icodextrin) giving 
a false glucose reading higher than the actual blood 
glucose level.5

Holidays

Q.: Can patients who carry out manual PD (CAPD) travel 
easily?

A.: Patients receiving CAPD can travel very easily. 
The dialysis equipment can be taken with them to their 
destination (short trips) or delivered by the medical 
company (long-term vacations).5 It is important to check 
before planning overseas travel that the fluid is available 
for delivery in the desired destination.5

Q.: Can patients receiving automatic peritoneal dialysis 
travel?

A.: Yes they can travel when receiving APD although 
there are variations in the delivery of equipment and fluids 
by country. Some people convert to CAPD for travel.5
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Q.: What should a person using PD do if they want to go 
on a holiday?

A.: Before any travel is booked it is advisable to discuss 
travel plans with the relevant PD team. Each peritoneal 
dialysis (PD) unit will have their own policy for travelling 
whilst on dialysis. Patients will need the approval of their 
medical practitioner to confirm that they are fit enough to 
travel.6

Q.: How can a nurse assist the patient to plan for their 
holiday?

A.: Advise them to:

• Check supplies can be delivered to the country they 
wish to travel to 

• Carry a copy of their medical records

• Carry enough supplies plus some extras in case a 
problem arises

• Ensure they are carrying some cleaning supplies 
with them

• Ensure they have enough medication plus a bit 
extra.6

Q.: How does a patient on peritoneal dialysis get their 
supplies on holiday?

A.: Each dialysis equipment/services provider will 
have their own policy for making deliveries to travel 
destinations. Some providers will only be able to deliver 
to certain destinations and there may be a cost involved 
so checking with the provider before making any plans is 
very important.6
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Q.: What are some useful tips for a PD patient who needs 
to do a bag exchange when travelling a long distance? 

A.: Most airports, ports, stations and large tourist 
attractions have a medical room where it may be possible 
to do a PD exchange. It is advisable to check in advance 
if the medical room will be available when required. If 
the travel itinerary means that a PD exchange cannot 
be performed before reaching the destination, then it is 
advisable to carry a PD bag and any disposables needed 
for the exchange in the hand luggage just in case of 
delays. It is useful to carry medical documents when 
travelling to prove you need dialysis.6

Q.: What should a patient do if they are active on the 
transplant list and going away on holiday?

A.: Inform the transplant co-ordinator of travel plans and 
contact details.7

Swimming and sport

Q.: Is it possible to swim with a PD-catheter in place?
A.: Swimming is possible in the sea and chlorinated water 
with an occlusive (closing) cover like stoma materials or 
large Tegaderm®. Swimming is discouraged in lakes, rivers 
and standing water, because of possible contamination. 
However swimming is not recommended with an infected 
exit site.8
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Q.: How should a PD-catheter be managed after 
swimming?

A.: After swimming the exit site must be taken care of by 
cleaning immediately and renewing the dressing.8, 9 

Q.: Is it possible for a patient with a peritoneal catheter 
to visit a sauna?

A.: There is no evidence about visiting a sauna but daily 
practice suggests the same procedure as used when 
swimming is safe.8

Q.: Is it possible to play sport with a PD-catheter?
A.: It is possible play sport but the individual must be 
physically fit enough for the relevant sport. Special care is 
recommended during contact sports. During exercise, the 
PD catheter must be fixed securely.10

Q.: Is physical exercise recommended for people who 
receive PD?

A.: One study with CAPD patients concluded that 
structured aerobic exercise is safe and can improve the 
exercise tolerance and quality of life outcomes in CAPD 
patients.11

Work and PD

Q.: Is it possible to still work whilst on PD?
A.: Yes it is. Many people feel better once starting PD. It 
is easy to fit exchanges around work schedule, including 
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PD dialysis overnight and most employers are helpful and 
supportive.12, 13, 14

Q.: What should a PD patient who has voiced his 
concerns about doing an exchange at work as he feels 
his colleagues may think his PD effluent is infectious?

A.: The drained effluent is sterile. Discuss ways to 
dispose of effluent discreetly in bathroom/toilet at work. 
Reassure him and provide reading material for the patient 
to distribute to his colleagues.14, 13

Q.: Should a patient who is wanting to return to work 
consider APD?

A.: APD is usually the better option as no day time 
exchanges are needed to be done at work. Determine 
times of rising, travelling to work etc to ensure  
enough time spent on machine to make treatment 
worthwhile.15, 13, 12

Fertility and pregnancy

Q.: Are younger women on PD infertile or should they 
use a contraceptive method?

A.: Pregnancy in women on PD, while uncommon, is 
definitely possible, and women should not assume 
they are infertile. Contraception should be prescribed 
for those who do not want to conceive. Some cases 
of successful pregnancy in PD patients have been 
reported.16, 17
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Q.: Is it possible to have a successful pregnancy and 
stay on PD?

A.: Yes, although birth often occurs preterm prior to 34 
weeks and birth-weights are lower than average. An Italian 
study confirmed three successful pregnancies on PD, but 
it is more common for babies to be born to those on HD 
where they can access frequent (often daily) dialysis.18

Q.: What are the outcomes of a pregnancy with PD or 
any type of dialysis?

A.: The chances on a full-grown, living baby are low. 
There is a ‘scale of probability’ estimating that women 
on dialysis have a 10-fold lower probability of delivering 
a live-born baby than those who have undergone 
renal transplantation, who in turn have a 10-fold lower 
probability of delivering a live-born baby as compared 
with the overall population.18
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General psychological aspects 

Q.: Do health professionals need to consider the 
emotions of those on PD?

A.: Those working with patients need to be trained to 
understand, be sensitive to and be aware of their patients’ 
behaviour patterns.1

Q.: What emotions do people starting PD experience?
A.: With diagnosis and the beginning of treatment 
patients undergo a process of transition from being 
healthy and well to being ill and in need of treatment. As 
part of this transition the patient employs familiar patterns 
of behaviour to enable them to cope with the significant 
changes involved. Heightened levels of anxiety can 
impede the patient’s capacity to make meaning of what 
has happened to them. In terms of behaviour the patient 
may move between confrontation and avoidance.1

Q.: PD is a long-term treatment, what are some of the 
other emotional issues nurses should be aware of?

A.: Radley identifies four issues that impact on all 
patients, including those on PD, which are important to 
acknowledge; restrictions of treatment, social isolation, 
loss of sense of self and being a burden.2 

Q.: Why do PD patients experience social isolation and 
loss of self-worth?

A.: They can no longer do or behave as they like. Feeling 
different can lead some to withdrawal from their social 
life. Others can lose their sense of self, of who they are, 

PRIN
TIN

G  P
ERMITTED  B

Y  M
EMBERS 

FOR  P
ERSONAL  

USE  O
NLY

 

NOT  F
OR  C

OMMERCIA
L  

REPRODUCTIO
N



Living with PD   |   Pyschological Aspects and Sexuality

123

particularly if they can no longer work or take their usual 
family role2.

Q.: What are some of the signs of emotional issues to 
look out for?

A.: Patients live with a constant sense of uncertainty 
which provokes a number of emotional reactions and 
expressions, including; a feeling of vulnerability, a sense 
of apprehension about the illness and the future, a fear of 
what might happen or not happen, blaming either oneself 
or someone else, becoming stubborn and stuck in ways 
of behaviour, constantly looking for information in order 
to rid oneself of that sense of uncertainty. Some or all 
of these will be communicated to nurses. A knowledge 
and sensitivity to these emotions can help the nurse 
understand what is at play, that is, the uncertainty that 
comes with illness and treatment.3 

Q.: Some patients become very emotional at times. Why 
and what can nurse do to help? 

A.: Dealing with an ‘emotional’ patient can be difficult. 
The health professional can think something is wrong or 
that they are failing the patient in some way. This is an 
assumption and as such is unhelpful. A patient expressing 
their emotions is part of the process of adjustment to this 
new circumstance in their life: PD. The other assumption 
made is that there is a ‘right formula’ or the ‘right things 
to say’ that will alleviate the emotions the patient is 
experiencing. While there may be occasions when a 
referral to an allied professional is appropriate, often it is 
the empathy, listening and support offered by the nurse 
that is most effective.4
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Q.: Is there something a nurse can do to aid a patients 
adjustment to being on PD?

A.: Patient information and education go a long way 
to help in the adjustment process. Patients find loss of 
control difficult to handle. Nurses can help patients identify 
those areas they can control and enable them to leave 
aside that which is beyond their control. Self management 
programmes can also contribute to a patient’s sense of 
control. Often one of the most effective tools is a listening 
ear but the nurse must always keep in mind that a listening 
ear does not obligate the nurse to solve their patient’s 
problems.5 

Q.: What is the role of a nurse in relation to a patient 
feeling that they are‘being a burden’?

A.: It is difficult because being a burden may or may not 
be clearly articulated. Once identified it is important to 
acknowledge these feelings and normalize that emotion 
because it is not unusual. Nurses should be sensitive to 
these and other issues so that intervention and appropriate 
support can be offered.2 

Q.: Some patients have difficulty learning what they need 
to know. Is there something happening psychologically 
that could be contributing?

A.: A diagnosis of serious illness triggers an experience 
of threat and an experience of loss. The threat, expressed 
through phrases like ‘am I going to die’ refers to that 
sense the person has that they are losing control over 
their lives. Not having control over the threat and not 
knowing provokes anxiety. The experience of loss reflects 
the significant changes the person has to make in their 
lives; work, social and family life. Loss triggers a grief 
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reaction and this can be powerful. Awareness of this 
can help the nurse tailor their training to the individual’s 
patient’s needs.4 

Relationships and Sexuality

Q.: The insertion of the PD catheter can be emotionally 
traumatic for some patients. What is happening and how 
can this be managed?

A.: One of the issues triggered by the insertion of the PD 
catheter is that of body image. Body image is not just 
how the patient see themselves but also influences the 
person’s self-esteem, identity and personality. For nurses, 
it is important not to underestimate how a negative body 
image can affect patients. The patient will employ familiar 
coping mechanisms in response to this change in their 
body image. Awareness of the importance of body image 
and knowledge of the coping mechanisms employed by 
the patient can help nurses to help the patient adapt to this 
significant change leading to more positive outcomes.6 

Q.: Are there specific emotional issues young people on 
PD face?

A.: Young people often raise difficult emotional issues 
and hide their illness. For example good relationships with 
peers can be a great asset for young people when dealing 
with the impact of being on PD treatment. However a 
young person beginning a relationship may or may not 
tell the other person they have a chronic condition out of 
fear the relationship will end. A question they often ask is: 
when do I tell the other person about my illness?.3
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Q.: Is sexualty something that should  be raised during 
training?

A.: PD training should, and often does, include a lot more 
than the practicalities of safe and efficient dialysis. One 
issue that is often overlooked though is that this diagnosis 
and treatment often leads to sexual problems. Often the 
patient, whether through embarrassment or uncertainty, 
may be reluctant to raise this issue. As part of patient 
education the nurse should acknowledge that sexual 
problems often occur, thereby offering the opportunity for 
the patient to discuss this issue should it be relevant to 
them.7

Q.: How can PD impact on sexual relationships for 
younger people?

A.: For younger people, particularly if they are single, 
issues of intimacy and sexuality are important. Body 
image can be particularly problematic as the tenckhoff 
can seem unsightly. Engaging in sexual activity can be off 
putting by the presence of the tenckhoff.3

Q.: How can a nurse help PD patients to talk about 
sexuality?

A.: Using the PLISSIT model can help. This means ‘P’ = 
giving the patient permission to talk about their difficulty. 
‘LI’ = limited information. Includes how the patient 
perceives their problem, encouraging patients not to feel 
they are ‘different’ and that this is a problem experienced 
by many patients. ‘SS’ = specific suggestions. What 
might be suggested will vary from patient to patient. ‘IT’ = 
intensive therapy. This should be offered by a specialist.8
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Q.: What is the evidence to support the idea that sexual 
problems exist in patients diagnosed with chronic kidney 
disease and on peritoneal dialysis?

A.: There is ample evidence to show the relationship 
between a diagnosis of and treatment for kidney failure 
and sexual problems. One of the psychological stresses 
related to a diagnosis of kidney failure and its subsequent 
treatment is frustration related to basic drives, one of which 
is sexual function. Impotence, loss of libido and other 
sexual problems contribute to this sense of frustration. 
There is evidence to show that sexual dysfunction 
between the patient and their partner con contribute to 
depression and to discord within the relationship. Failure 
to address this issue results in it being hidden, causing 
unnecessary suffering to both patient and partner.9

Q.: Are sexual problems common in both men and 
women on PD?

A.: Sexual problems are common in both men and 
women diagnosed and on treatment. While anaemia 
and hormone deficiency can lower sex drive in women, 
men can experience a variety of sexual problems. Loss 
of libido is common in both men and women and can 
lead to relationship difficulties. It can cause the partner 
to question whether the loss of interest is in them which 
results in the relationship coming under additional strain. 
Nurses should raise this issues sensitively, allowing for an 
open discussion and understanding that the problem may 
not be a loss of interest in the individual but is a product 
of the illness itself.7 
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Q.: A number of people who begin PD are older. Is the 
issue of sexuality still important?

A.: Yes. A common myth is the belief that because people 
are older they are in some way asexual beings. This is a 
form of ageism and should always be challenged. One 
of the reasons some nurses may have difficulty raising 
issues around sexuality with their older patients and their 
partners is the age gap that exists between the nurse and 
the patient. The nurse may be much younger which can 
inhibit them from introducing the topic of sexual problems 
related to this illness. Nurses can help their patients 
discuss how they understand their illness, the demands it 
makes on them and what physical intimacy they can offer 
and receive from their partner.10

Q.: Are there any steps nurses should consider taking to 
support patients? 

A.: There are a number of steps. Careful monitoring of 
the patients and partners mood can alert that a problem 
exists. Raising the issue in a sensitive and general way 
often gives permission to the patient or the partner to 
say there is a problem. Educating the couple that sexual 
problems often occur in those diagnosed with kidney 
disease and on treatment often reduces or alleviates the 
anxiety both feel. Exploring possible treatment options 
also helps. Sometimes the sexual problems are of such 
a nature that a referral to an appropriate professional 
should be considered.11 
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Barriers to successful treatment

Q.: How can nurses help patients to overcome barriers 
to treatment?

A.: Care should be taken to identify and remove any 
barriers that impede independence. These barriers may 
come from the patient but can also be put up by the 
hospital system. Remember that many patients will have 
misperceptions about treatment. Through the education 
process these should be challenged and amended.9

Q.: PD patients are dependent on the link between them 
and the hospital should problems arise. This can make 
some patients very anxious. What structure should be 
there to ease this anxiety?

A.: Psychologically, patients on PD need to be sure 
that should difficulties arise they have a reliable contact 
who can deal with their difficulty and advise them how 
to proceed. To facilitate this and lower their anxiety, a 
contact phone number should be available. Should the 
phone ring, staff should be able to identify that it is from a 
home dialysis patient and answer immediately. The staff 
member must be trained to deal with the query and not 
put the patient on hold to find someone who can. If the 
patient has to attend the unit, for example, if they have a 
cloudy bag, someone should be there to meet them and 
deal with their difficulty.12

Q.: How can nurses help patients accommodate to their 
treatment regimen?

A.: The goal for the patient on PD is to make them as 
independent as possible. The first step in this process 
is education, always remembering that each patient is 
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unique and will learn in different ways. The education 
process, therefore, should be individualized to suit each 
patient.9

Q.: Some patients while seemingly managing 
independently can then appear confused at times. What 
might be happening to them?

A.: Patients on PD have to adhere to a treatment regimen 
which introduces feelings of dependency. At the same 
time they are encouraged to be independent, that is, to 
live a normal life with all the demands of family, work and 
social obligations. Research has shown that the feeling 
many patients experience is that of helplessness.9

Q.: What do nurses need to be aware of in relation to 
variability of dependence and independence?

A.: The strength and depth of this feeling will depend on 
whether the patient felt more dependent or independent 
prior to diagnosis. The result is that patients ‘feel trapped 
between the wish to be passive and dependent on the 
one hand and the expectation of health personnel that 
they be active and independent on the other’.9

Anger and anxiety

Q.: Some PD patients voice their frustration. What is 
going on and what can I do to help them?

A.: The issue here may be one of communication but other 
factors should not be discounted. There is an unequal 
relationship between consultant and patient and this can 
sometimes lead to miscommunication. Patients in their 
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confusion and frustration will turn to nurses for information 
and clarity. Nurses may feel quite powerless in the face of 
this confusion or feel unable to respond appropriately but 
will often say something to relieve their patients’ distress. 
Time should be taken to think about what is being asked 
and what is the appropriate response to make, otherwise 
the nurse can compound the confusion and anxiety the 
patient feels.13 

Q.: Is it usual for PD patients to act aggressively?
A.: Anger is an emotion common to all. In its positive form it 
can enable us reach goals difficult to attain. In its negative 
form it can be destructive and alienating. Patients behave 
in an angry manner for a variety of reasons such as poor 
communication, unmet needs and issues beyond dialysis 
that existed before their diagnosis.3

Q.: How do health professionals influence anger?
A.: Poor communication often fuels anger. Anger may 
find expression if the patient feels their concerns are not 
addressed adequately or that the medical help and support 
they expected has not materialized. Health professionals 
can support patients by adopting an attentive listening 
attitude and by referrals to allied health professionals as 
appropriate.3, 14PRIN

TIN
G  P

ERMITTED  B
Y  M

EMBERS 

FOR  P
ERSONAL  

USE  O
NLY

 

NOT  F
OR  C

OMMERCIA
L  

REPRODUCTIO
N



500 Questions and Answers about Peritoneal Dialysis 
A guide to Clinical Practice

132

Supporting patients to achieve their goals

Q.: Most PD patients adhere to their treatment regime but 
some do not. Is there anything nurses can do to change 
this behaviour?

A.: One of the issues that most patients diagnosed with a 
chronic condition confront and requires regular treatment 
is the sense that they are losing their independence. 
Adults value independence and don’t take kindly to others 
telling us what to do or how to behave. Patients often find 
themselves cast in a role where they feel more dependent 
than independent. One way of changing this is to work 
with them, including them, so that they feel involved in any 
decision made about the management of their illness.5

Q.: Are there ways to reduce the sense of powerlessness 
that patients feel?

A.: Sometimes it helps patients to see what is happening 
to them in terms of a journey. This is a journey forced 
upon them and not one they had intended to take anytime 
during their lifetime. In that sense patients are reluctant 
travellers. If we can help patients view what is happening 
in terms of a journey, help them to make plans, know 
what they will need to make this journey, it may allow 
them to feel more in control, thereby reducing the sense 
of powerlessness many of them feel.3

Q.: Should I include patients in decision making?
A.: What most patients will say if asked is that they wish 
to be included in any decisions or to be active participants 
in their treatment. To include the patient in the decision 
making process allows them to regain a sense of control, 
something patients feel they lose when diagnosed. 

PRIN
TIN

G  P
ERMITTED  B

Y  M
EMBERS 

FOR  P
ERSONAL  

USE  O
NLY

 

NOT  F
OR  C

OMMERCIA
L  

REPRODUCTIO
N



Living with PD   |   Pyschological Aspects and Sexuality

133

Nurses can support their patients in this endeavour by 
listening to them, helping them ask the questions they 
need providing answers to and advising and supporting 
them in their treatment choices. The key here is dialogue, 
an openness to listen, inform and support.15

Depression

Q.: Many of my patients behave as if they are 
depressed? Are they depressed or are they just having a 
bad day? How can I tell the difference?

A.: While depression is common in those with a chronic 
condition, this does not mean that all patients are 
depressed. Kidney disease and depression share some 
of the same symptoms; fatigue, suppressed appetite, poor 
concentration and sleep difficulties. Feeling sad is normal 
but a sign of depression is that this feeling of sadness 
lasts for several weeks without improvement. A change in 
a patient’s behaviour, for example, becoming withdrawn 
or non-communicative, not doing dialysis properly, often 
indicates it is time to refer them for diagnosis of their 
problem and to appropriate psychological support.16 

Q.: Does depressive illness impact on technique survival 
in PD?

A.: Yes. Studies have shown that depression can increase 
the risk of peritonitis, as well as technique failure.17
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Q.: Why does depressive illness impact on technique 
survival in PD?

A.: Reasons for this are thought to be higher comorbidity, 
poor compliance and a decreased nutritional state.18, 19 

Q.: Is social support associated with depression?
A.: It is likely that a lack of social support is associated 
with an increase in depression.18, 19, 20 

Family and carers

Q.: While patients are the primary concern should health 
professionals be concerned about their families and 
carers?

A.: A diagnosis and treatment for kidney failure impacts 
on the family as well. Those on PD dialyse at home. 
Communication between patient and family can be 
affected by the diagnosis and treatment. The patient may 
experience difficulty putting into words how they feel or 
how they are adapting to treatment, which can lead to 
a sense of isolation. Roles within the family may also 
change and this can impact significantly on relationships. 
Health professionals should be aware of how treatment 
impacts on the family. This awareness can help them spot 
and intervene quickly should difficulties arise.13

Q.: In some cases PD patients are dependent on other 
family members for support and care. What will support 
family members who care for PD patients?

A.: Caring for a family member on PD over a long period 
of time is stressful. To the outsider the family carer may 
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be seen to be coping but this may not be the case. The 
emotional impact of caring for the PD patient can be 
exhausting for the family carer. In addition they may 
experience high levels of anxiety, sensitive to any change 
in the patient, usually interpreting the change in relation 
to their illness. Nurses can support family carers by 
listening to their concerns, acknowledge the feelings they 
have and include them in education and decisions about 
treatment.21 

Q.: What strategies can PD units take to prevent or 
manage “burnout” in patients and their carers?

A.: Units need to provide for adequate psychosocial 
support through the use of home visits, referral to social 
work services, facilitating support groups, and allocation 
of time at routine clinic visits to discuss coping issues.21

Q.: Can changes to the PD regime decrease the burnout 
risk to patient’s or carers?

A.: Offering a change from CAPD to APD, if appropriate, 
can lessen time spent on performing the dialysis 
procedure. Assisted PD, either through use of a family 
member or through nursing services, may help to extend 
time for others.21 
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Home visits and Peritoneal Dialysis

Q.: What is the benefit to the patient of a home visit?
A.: It improves the quality of care and humanizes 
renal replacement therapy and reduces the cost in the 
management of PD patients.1

Q.: Can the home visit program improve survival 
technique in peritoneal dialysis?

A.: The home visit program can improve the survival 
of PD patients, may lower the incidence of peritonitis, 
may increase adherence with the prescribed dialysis 
prescription and medications, and may improve overall 
clinical care.2, 3

Q.: Are home visits a cost effective strategy for 
supporting peritoneal dialysis patients?

A.: Yes, it is estimated that a home visit costs less than 
the cost for one dose of antibiotics for peritonitis (USD 
534.17, which equals 492 Euros. Home visits have been 
demonstrated to reduce peritonitis rates.3

Q.: Are patients accepting of home visits?
A.: Little research has been undertaken concerning this. 
Home visits can only be undertaken when patients and 
family have given permission. Some patients refuse for 
reasons of privacy. We do not know what percentage of 
patients this applies to.4
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Q.: Which members of the multidisciplinary nephrology 
team usually do home visits?

A.: Mostly the PD-nurse will do home visits. In some 
countries this is done by social workers. It is not usual 
that home visits are done by nephrologists.5

Infection and home visits

Q.: Can infection rates be reduced by home training?
A.: Yes, the effect of home training for a PD patient is 
the decreased incidence of both peritonitis and exit-site 
infections, even for patients with learning difficulties.6a, 6b, 6c 

Q.: What are the important components of a home visit 
that will best evaluate peritonitis risk?

A.: A home visit should include observation of the dialysis 
exchange environment, and equipment (i.e. machine), 
the hand-washing and bag disposal environment, 
and the supplies area. Storage technique and expiry 
of medications kept in case of peritonitis should also 
be observed. The visit should also include observing 
completion of the actual peritoneal dialysis procedure.3

Q.: Which types of peritonitis are reduced by home visits 
of PD patients?

A.: The presence of a home visit program seems to reduce 
the rate of Gram-positive peritonitis and hospitalization 
which lead to a prolongation of PD survival technique.7 
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Costs and infrastructure

Q.: How much does a home visit cost? 
A.: Research undertaken in the USA calculated 2 hours of 
nursing time required for each home visit, nursing travel 
time, and $0.52 per mile for travel. The estimated mean 
cost for each home visit was USD$362.71 (Euro 333). By 
comparison if it prevents peritonitis the cost of 14 days 
of intraperitoneal antibiotics for 1 episode of peritonitis is 
USD$534.17 (Euro 492) for the antibiotics alone.3 

Q.: When is the best time to start home visits?
A.: It is recommended that the first home visit should 
be made during the period before starting PD. Carrying 
out a home visit can be a supplement in assessing the 
suitability for PD and preparation of the patient, his family 
and the home.8

Q.: What is the recommended frequency of home visits?
A.: Due to the complexities of PD treatment the ISPD and 
the EDTNA/ERCA advise to do a home visit at least once 
a year.5

Education at home

Q.: Can home visits be used as part of education and 
follow-up care after training?

A.: Regular home visits are an important part of follow-up 
care, offering the family and the patient continuing support 
and an opportunity for revising education.9
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Technology and support at home

Q.: What is ‘’Care at a distance”?
A.: ‘’Care at a distance” (virtual home visit) means video 
communication between the caregiver, patient and 
family.10

Q.: What are the advantages of “Care at a distance”?
A.: Research shows that video communication enhances 
feelings of security for people with chronic diseases. It 
provides emotional support and helps patient to manage 
their disease and life. Care can be provided without 
patients coming to the hospital or professionals doing 
time-consuming home visits.11

Q.: Is the privacy of the patient guaranteed when video 
communication is used?

A.: To guarantee privacy the dialysis center must provide 
a specific secure on-line service. Standard Skype is not 
secure. It is important that if patients do not want to have 
contact with a professional online, they are aware they 
can simply push the off button and connection will be 
disabled. Evaluations regarding frequency and times of 
contact are necessary.12PRIN
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148 Exit-site infection Prevention

Q.: What are the main principles to prevent infection in 
the care of exit-site?

A.: Once the catheter is placed and until healing is 
completed, the dressing changes should be done by a 
dialysis nurse using a sterile technique. Once the exit-
site is totally healed, the patient should be taught self-
management in routine exit-site care. Excellent hand 
hygiene is very important in this.1

Q.: What should the exit-site be cleaned with routinely?
A.: Routine exit-care is usually to clean the exit-site with 
water during a shower or using sterile gauzes with water 
or sodium chloride 0.9%. Dry with a clean gauze or towel. 
After cleaning the peritoneal catheter is stabilized with 
adhesive tape or other type of stabilizer, to prevent pulling 
and trauma. Most people apply a dry dressing. Some 
centers choose to clean with antiseptic such as Povidone 
Iodine or Chlorohexidine.1

Q.: Is iodine beneficial in disinfecting the exit site of the 
peritoneal catheter?

A.: There is no proof that iodine is better for disinfecting 
or cleaning the exit site than water and soap (not irritating 
soap).2
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149Q.: Does the use of mupirocin cream at the peritoneal 
dialysis catheter exit-site help prevent infections?

A.: Yes the daily use of mupirocin cream decreases the 
rate of infections and peritonitis.2

Q.: Is mupirocin more effective in preventing infections 
when it is used intra-nasally or on the exit-site?

A.: Campbell et al found in an observational study that 
Australian units that used nasal mupirocin prophylaxis 
generally had higher ESI and peritonitis rates than those 
that used exit-site mupirocin prophylaxis3a. However Cho 
et al noted there have been no randomized comparison 
studies of intranasal mupirocin against either exit-site 
mupirocin or exit-site gentamicin.3b

Exit-site infection Classification 

Q.: What is the uniform (single) definition of an exit-site 
infection?

A.: Prowant and Twardowsky described exit-site 
classification in 1996.1 However, there is no uniform 
definition 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.4

Q.: How did Twardowski, Prowant and Gokal define an 
acute exit-site infection?

A.: Twardowski, Provant and Gokal defined an acute exit-
site infection as follows4:
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150 1. Purulent and/or bloody drainage from the exit-site 
which may be associated with erythema, tenderness, 
exuberant granulation tissue, and oedema 

2. The erythema needs to be more that 13 mm from 
border to border or twice the catheter diameter 

3. There is regression of the epithelium in the sinus 

4. An acute catheter infection may be accompanied by 
pain and the presence of a scab, but crusting alone 
is not indicative of infection.

Q.: What are the advantages of using a structured 
classification method to assess exit care infections?

A.: A structured method of classification enhances 
objectivity of the assessments of exit sites and facilitates 
the comparison of results between colleagues and 
different PD- centers. Also it makes it possible to measure 
the effect of interventions on the incidence of exit-site 
infections.4

Q.: What is the main classification scheme for PD exit-
site assessment?

A.: The most solid classification scheme which is based on 
thorough observational research is the system developed 
by Twardowski and Provant.5

Q.: Are there also other systems?
A.: Yes, some years ago a classification diagram was 
developed in the Netherlands to facilitate use of the 
Twardowski and Provant classification system. This 
system describes 5 different and identifiable exit-site 
appearances4: 
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1511. Perfect exit site

2. Good exit site

3. Equivocally infected exit-site

4. Acute exit-site infection

5. Chronic exit-site infection.

(This diagram can be downloaded from the EDTNA/ERCA 
website).

Q.: How does the Dutch classification method work in 
practice? 

A.: The patient is placed in supine position. Using a 
magnifying glass and a good source of llight the exit-site 
is examined concentrating on two parts of the exit-site: 

1. the external exit-site

2. the visible sinus.

Following the careful examination every item is marked 
onto the diagram.4

Q.: Why is it important to look into the sinus during exit-
site classification?

A.: The first signs of infection by foreign organisms will 
start in the sinus and therefore looking in the sinus will 
alert you at an early stage to a developing infection.4

Q.: What is the most common exit-site pathogen and 
treatment?

A.: The most common pathogens are Staphylococus 
aureus and Pseudomonas Aruginosa. Oral antibiotic 
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152 therapy is used to treat exit-sites and tunnel infections 
depending on culture and sensitivity.1

Exit-site infection Treatment

Q.: Can a patient still shower when they have an exit site 
infection?

A.: it is recommended not to get the exit-site wet in 
the shower and to revert to a clean dressing technique 
using normal saline and sterile gauze during the exit-site 
infection.1

Q.: Are antibiotics always necessary to treat an exit site 
infection?

A.: Treatment is dependent on whether there is erythema 
alone, or erythema with purulent drainage. Treatment is 
more problematic when there is exit-site infection with 
purulent discharge; such infection may extend into the 
subcutaneous tunnel and be evident only by ultrasound 
examination of the catheter tract.6a, 6b Treatment choice 
should be based on results of gram stain and culture. 

Q.: What are the recommended antibiotics and treatment 
for exit site infection?

A.: If gram positive organisms are found, a cephalosporin 
or anti-staphylococcal penicillin (PO) is first line treatment. 
If no improvement occurs after 1 week despite appropriate 
treatment based on culture and sensitivity, rifampicin 
600mg per day (PO) may be added. If the infection has 
not resolved in 2 weeks, a surgical approach (deroofing, 
outer cuff shaving or catheter removal) may be required. 
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153If gram negative organisms are present, treatment should 
be based on sensitivity results. Two weeks is the minimum 
length of treatment time, and treatment for 3 weeks is 
probably necessary for exit-site infections caused by 
Pseudomonas aeruginosa.6b

Q.: Should a PD catheter be removed if the patient has a 
chronic exit-site infection?

A.: Catheter removal should be considered at an early 
time point for exit-site infections caused by Pseudomonas 
aeruginosa or if there is tunnel infection; replacement with 
a new catheter at a different site as a single procedure is 
often feasible.6b

Causes of Peritonitis

Q.: What are the most common causes of PD peritonitis?
A.: The main sources of peritonitis in PD patients are from 
contamination of the catheter with skin or environmental 
organisms. This can occur in the following ways:7

• At the time of connection or at disconnection usually 
associated with poor technique

• A hole in the catheter

• Exposing inside of catheter from loss of catheter cap 

• Product defects.
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154 Q.: What are the less common causes of PD peritonitis?
A.: Less common are:

• Tunnel infections from infected exit site

• Biofilm on the inside of the catheter from repeat 
episodes

• Bowel related organisms from constipation 
(transmural migration)

• Procedures such as colonoscopy

• Dental procedures and infections from intravascular 
devices (Bacteraemia).

(Full list available on International Society of Peritoneal Dialysis 
(ISPD) Position Statement on Reducing the Risks of Peritoneal 
Dialysis-Related Infections).7

Q.: What are the most common bacteria causing PD 
peritonitis? 

A.: Gram-positive cocci such as Staphylococcus 
epidermis, other coagulase negative staphylococci and 
Staphylococcus aureus (S. aureus) are the most frequent 
worldwide.8

Q.: Is there a difference in peritonitis rate where 
assistance is provided by nurses compared to family?

A.: In an analysis of the French PD-registry it was found 
that the peritonitis free period was higher when home care 
nurses managed the PD compared to family members.9
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155Q.: What advice can be given to a patient who is anxious 
about starting CAPD given the risk of infection? 

A.: PD is very safe if the patient strictly adheres to 
technique taught which includes very good hygiene 
practices. On average infections only occur once every 
3 years and most are treatable. They will not be sent 
home to perform PD independently until both nurse and 
patient feel confident that they are competent. Reassure 
the patient that an experienced PD nurse will teach PD 
exchanges to them. The training unit supports the new 
PD patient very well; this usually includes a nurse being 
with the patient when the patient first dialyses at home.10 

Q.: Does the style of peritoneal dialysis system influence 
the incidence of peritonitis?

A.: Yes – the use of the double bag system resulted in 
fewer episodes of peritonitis as compared to the ‘Y set’ 
and ‘Spike’ system.11

Q.: Is there any difference regarding peritonitis rates 
when new more biocompatible (low GDPs) Peritoneal 
Dialysis solutions are applied compared to the standard 
lactate based solutions? 

A.: There is a lot of debate in the literature but there are 
other clinical advantages mainly related to residual renal 
function and fluid control.12
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156 Signs and symptoms

Q.: What are the first signs and symptoms when a PD 
patient has peritonitis?

A.: Usually the first sign is of cloudy effluent and possibly 
abdominal pain. Often the patient can feel well and both 
the patient and staff can be surprised that the only initial 
symptom is cloudy effluent. Most units have guidelines in 
place that if the effluent is cloudy it can be presumed to 
be peritonitis and treatment should commence following 
the ward/unit protocol. Delays in treatment can see the 
patient become unwell quite quickly.13

Q.: How is the diagnosis of peritonitis confirmed?
A.: If a PD patient is complaining of abdominal pain, 
with or without a fever, an exchange should always be 
performed to check if effluent is clear and therefore rule 
in/out peritonitis. The drained cloudy effluent needs to be 
sent to the laboratory for cell count with differential, Gram 
stain and culture. This will then determine subsequent 
treatment.13

Q.: What will the sample show when the patient has 
peritonitis?

A.: A sample that shows a white blood cell count of 
more than 100/µL with at least 50% polymorpho-nuclear 
neutophilic cells, indicates that inflammation is present 
and the most likely cause will be peritonitis. 

Specimens containing large amounts of blood or milky 
white in appearance (chyle) may not be peritonitis. If the 
patient is not displaying any other symptoms, a sample 
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157sent for cell count with differential should be performed 
prior to treatment.13

Q.: What is the correct definition of peritonitis according 
to the ISPD guidelines?

A.: Presence of cloudy effluent with ≥100 white blood 
cells/μL with ≥50% polymorphonuclear cells; or abdominal 
pain; or positive microbiological culture of dialysate fluid.3a

Q.: What is the diagnosis of relapsing peritonitis?
A.: The diagnosis of relapsing peritonitis is made if 
peritonitis recurs with the same organism as in the 
preceding episode, according to antibiotic susceptibilities, 
within 4 weeks of completion of antibiotic treatment.14

Q.: When interpreting the results of cell counts in cases 
of suspected peritonitis how should the percentage 
polymorphonuclear cells be considered?

A.: The normal peritoneum has very few polymorpho- 
nuclear cells. A proportion over 50% is strong evidence 
of peritonitis even if the white cell count does not reach 
100u/L. Using percentage of polymorphonuclear cells 
may be necessary if the effluent has been dwelling less 
than 2 hours such as in automated peritoneal dialysis.15

Q.: What are some of the causes of chylous ascites in 
peritoneal dialysis? 

A.: Causes include, but are not limited to: traumatic PD 
catheter insertion, calcium channel blocker use, severe 
heart failure, abdominal malignancy, liver cirrhosis, and 
tuberculosis. It is an important differential diagnosis for 

PRIN
TIN

G  P
ERMITTED  B

Y  M
EMBERS 

FOR  P
ERSONAL  

USE  O
NLY

 

NOT  F
OR  C

OMMERCIA
L  

REPRODUCTIO
N



500 Questions and Answers about Peritoneal Dialysis 
A guide to Clinical Practice

158 cloudy effluent, particularly in the absence of other signs 
of peritonitis.16, 17, 18

Q.: How is chylous ascites identified in the context of 
PD?

A.: Presence of triglycerides in PD effluent, particularly 
>110mg/dL. Suspicion should be raised when the effluent 
is visually turbid, despite a normal to low white cell 
count.16, 18

Treatment for peritonitis

Q.: Which route of antibiotic administration is 
recommended to treat peritoneal dialysis associated 
peritonitis? 

A.: The infection of PD peritonitis is usually contained 
within the peritoneal cavity and intra-abdominal viscera 
making the intra-peritoneal route of administration most 
effective at optimizing tissue antibiotic concentration.19

Q.: Which types of antibiotics are recommended as first 
line treatment for peritonitis before full culture results 
are known?

A.: Therapy is initiated prior to knowledge of the causative 
organism and should be initiated as soon as possible 
after appropriate microbiological specimens have been 
obtained.13

Empiric antibiotics need to cover both gram-positive 
and gram-negative organisms. International Society 
of Peritoneal Dialysis Committee recommends center-
specific selection of empiric therapy, dependent on 
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159the local history of sensitivities of organisms causing 
peritonitis. 

Known gram-positive organisms may be covered by 
vancomycin or a cephalosporin, and gram-negative 
organisms by a third generation cephalosporin or 
aminoglycoside.

Q.: How quickly should the symptoms of peritonitis 
resolve?

A.: Most patients experience improvement within 24 hours 
and are symptom free after a few days. Overall however 
the recovery rate depends on the culture and sensitivity 
results (some infections are more difficult to treat), use of 
the correct antibiotics and most importantly the patients’ 
condition and history.13

Q.: Should antifungal agents be given to those on 
antibiotics for peritonitis?

A.: Some studies show a decrease in fungal peritonitis 
if prophylactic fungal therapy is used. Individual 
programmes should determine the risk in their country 
regions and programmes and determine a protocol based 
on this fact.13

Q.: What is the optimal approach following diagnosed 
fungal peritonitis in PD?

A.: Removal of the PD catheter as soon as the diagnosis 
of fungal peritonitis is made. Most authorities also suggest 
a 2-4 weeks anti-fungal therapy. Delay in catheter removal 
is associated with increased mortality.21
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160 Q.: How should peritonitis be managed for APD?
A.: The antibiotic-containing dialysis solution must be 
allowed to dwell for at least 6 hours to allow adequate 
absorption of the antibiotic into the systemic circulation 
so those on APD would usually require a manual bag 
exchange.13

Q.: When should a catheter be removed as treatment for 
peritonitis?

A.: Refractory peritonitis, defined as failure of the effluent 
to clear after 5 days of treatment should be managed 
by catheter removal. A white cell count of >1090mm³ on 
day 3 is an independent predictor of likelihood of failure 
of peritonitis to resolve. Relapsing peritonitis, repeat 
peritonitis, mycobacterial and multiple enteric organisms 
are also indicators for removal.13
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Definitions and types

Q.: How is ultrafiltration failure defined?
A.: True ultrafiltration failure is defined by “rule of fours”; 
failure to achieve at least 400 ml of net ultrafiltration 
during a 4 hour dwell using 4.25% dextrose. Four types 
of ultrafiltration failure have been described previously 
referred to simply as types 1 through to 4. It is now 
recognised that each type of ultrafiltration has distinct 
pathophysiologic features.1

Q.: What is type 1 ultrafiltration failure?
A.: Type 1 High effective peritoneal surface area; this is  
the most common type and arises as a consequence of 
changes in the peritoneal membrane over time causing a 
transition to a very rapid transport status. It results in rapid 
dissipation of the osmotic gradient and consequently poor 
UF. Causes are the uremic state itself, prolonged exposure 
to glucose and its glucose degradation products (GDP’s) 
and the cumulative effects of episodes of peritonitis (EOP) 
resulting in the production of various proinflammatory and 
angiogenic mediators.2a, 2b, 2c, 2d

Q.: What is type 2 ultrafiltration failure (UFF)?
A.: Type 2 Low osmotic conductance to glucose - the 
transcapillary movement of free water via aquaporin  
1 accounts for 40-50% of total UF across the peritoneal 
membrane.2a, 2b

In the second type of UFF, decreased osmotic conductance 
in response to glucose leads to inadequate water removal 
via aquaporins.2a, 2b, 2c, 2d
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Q.: What is type 3 ultrafiltration failure?
A.: Type 3 Low effective peritoneal surface area - rare 
diffuse hypopermeability of the peritoneal membrane 
results in impairment of both solute transport and UF.2c 
Clinically these patients may therefore present with signs 
of volume overload, symptoms of inadequate solute, 
removal or both.2a, 2b, 2c, 2d

Q.: What is type 4 ultrafiltration failure?
A.: Type 4 High total peritoneal fluid loss rate - due to 
an increase in the rate of bulk fluid absorption from the 
peritoneal cavity into lymphatics and into the local tissues, 
previously referred to as a high ‘effective lymphatic 
absorption rate’ 2c but this is a misnomer as no more than 
10-30% of the total fluid absorbed leaves the peritoneal 
cavity via the lymphatics.2d

Other causes of fluid overload

Q.: What else causes fluid overload in peritoneal dialysis 
patients other than ultrafiltration failure (UFF)? 

A.: It is important to recognise that not all patients with 
clinical findings of volume overload will have ultrafiltration 
failure; one must first rule out non-adherence with diet or 
dialysis regimen, defects of the abdominal cavity boundary 
leading to fluid sequestration, and uncompensated loss 
of residual kidney function as possible causes of fluid 
overload.3
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Q.: What are the three main classifications of reasons for 
homeostasis (fluid balance) failure? 

A.: The causes can be input dependent (i.e intake of fluid), 
output dependent (i.e. loss of ultrafiltration) or inadequate 
ultrafiltration conditions (poor prescription).3

Q.: What are some input dependent causes of 
homeostasis failure?

A.: Input dependent causes - excessive salt/water intake 
in ESRD is so frequent that it invites neglect either 
because of familiarity or resigned frustration. Patient 
related factors such as established habits, difficulties in 
altering behaviour, resentment and contrariness, and 
simple pure gluttony with excessive dietary intake.3

Q.: What are some output dependent causes of 
homeostasis failure?

A.: Output dependent causes - Uncompensated loss 
of residual renal function (RRF), mechanical failure of 
dialysis procedure such as obstruction and other catheter 
malfunctions not forgetting the possibility of leaks. As loss 
of RRF occurs prescription changes have to be made to 
compensate.3

Q.: What are some causes of inadequate dialysis 
ultrafiltration?

A.: Inadequate provision of optimal ultrafiltration conditions 
– long dwells, inappropriate tonicity, a mismatch between 
prescription and PET status and mismatch between dwell 
time and tonicity.3
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Q.: How does peritoneal absorptive flow occur?
A.: Exaggerated contrary mechanism - the peritoneal 
absorptive flow consists of 2 different pathways:3 

• Direct lymphatic absorption

• Fluid absorption into the tissues

• Failure of peritoneal response - high transport status 
presence of a large vascular.

Q.: Is aquaporin dysfunction a common cause of UFF 
failure?

A.: Aquaporin dysfunction is a rare condition to be 
present as the only cause of ultrafiltration failure; it is 
more frequently seen in combination with augmented 
small solute parameters.3

Q.: What is the underlying pathophysiology of loss of 
functional peritoneum?

A.: It is usually due to adhesions and the functional 
consequences may be related to fluid trapping in small 
spaces. Peritoneography may be helpful in making the 
diagnosis by identifying sequestered spaces.3

Q.: What are some mechanical causes of UFF?
A.: Mechanical failure of dialysis procedure - catheter 
malfunctions such as entrapment, malposition and 
obstruction. Catheter obstruction, either partial or 
complete, often results from fibrin plugs or build up within 
the catheter lumen but can be due to omentum obstructing 
the catheter ports or even a kinked catheter. These lead 
to sluggish or intermittent inflow/outflow of dialysate and 
thus alter the efficiency of fluid removal.3
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Q.: What happens when a dialysate leak occurs?
A.: Dialysate leaks from the abdominal cavity result in a 
decrease in drain volume and net fluid removal. External 
leaks have a greater impact on drain volume; internal 
leaks into the abdominal wall or pleural space diminish net 
fluid removal more slowly because of accumulation and 
reabsorption from the interstitial spaces or sequestration 
in the pleural space.3

Treating ultrafiltration failure

Q.: Can icodextrin be used to aid ultrafiltration failure?
A.: Icodextrin is a molecule that allows for a longer 
hyperosmotic status in the peritoneal cavity because 
there is no significant absorption of the molecule, due to 
the polymerization of the molecule. This helps to maintain 
ultrafiltration for a long time through the small pores of 
the membrane without altering the transfer characters of 
substances through it.4a, 4b, 4c

Q.: Does use of alternative glucose solutions reduce 
further progression to ultrafiltration failure?

A.: Several interventions have been suggested to lessen 
the likelihood of progression to a more rapid transport state 
over time. Davies et al. demonstrated that whereas the 
exclusive use of glucose-based fluids was associated with 
a progressive increase in D/P creatinine and decreased 
ultrafiltration capacity over a period of two years, patients 
who used a single daily exchange of icodextrin exhibited 
no change in D/P creatinine and no loss of ultrafiltration 
capacity.5
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Q.: Once a peritoneal dialysis patient has increased 
peritoneal surface area, rapid solute transport with 
diminished ultrafiltration capacity and a D/P creatinine 
ratio >0.81 what are the options?

A.: Once established, treatment of this form of 
ultrafiltration failure is very difficult, with only one maneuver 
having been shown to be effective. Peritoneal resting  
—cessation of peritoneal dialysis for a period of 4 weeks— 
has been shown to result in significant decreases in the 
mass transfer coefficients for urea and creatinine as well 
as a significant increase —almost double increase— 
in ultrafiltration capacity. The increase in ultrafiltration 
capacity is sustained for at least a year thereafter.6

Encapsulating Peritoneal Sclerosis

Q.: What is encapsulating peritoneal sclerosis (EPS)?
A.: Encapsulating peritoneal sclerosis (EPS) is a rare 
cause of intestinal obstruction that is characterized by 
fibrotic encapsulation of the bowel.7

Q.: What are some of the symptoms of EPS?
A.: Symptoms of EPS depend on the disturbance of 
intestinal function due to obstructive and paralytic ileus, 
which account for progressive impairment in the nutritional 
status of the patient. Because of the non-specificity of its 
early clinical features, the diagnosis is very difficult before 
the patient develops bowel obstruction.7
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Q.: How is EPS differentiated from other diagnoses?
A.: The course of the disease may help differentiating the 
EPS from other causes of ileus. A palpable abdominal 
mass constituted from encapsulated cluster of dilated 
small bowel loops can be another finding on clinical 
manifestation. Moreover, indolent peritonitis in the 
absence of positive peritoneal culture should alert the 
physician regarding the diagnosis of EPS.7

Q.: Are there any reliable predictive tests for EPS?
A.: No, there are no reliable predictive tests for EPS. 
Therefore, high index of suspicion is required in the 
diagnosis of this condition. Radiological examination also 
plays key role in the identification of the disease. Computed 
tomography (CT) is widely considered as the gold 
standard to image EPS.8 CT demonstrates peritoneal and 
bowel wall thickening, peritoneal calcification, loculated 
fluid collection, small bowel tethering and dilatation.9

Q.: Are there any predisposing factors that prompt the 
patient to proceed to EPS?

A.: Predisposing factors are not exactly known, 
however plenty of etiologies in the secondary form 
including abdominal surgery, generalized peritonitis, 
intraabdominal malignancy, intraperitoneal chemo- 
therapy, ventriculoperitoneal shunt, β-blockers, peritoneal 
lavage using certain disinfectants such as chlorhexidine, 
and peritoneal dialysis have been stated as related to 
EPS.8, 10-12
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Q.: What is the management of EPS?
A.: There is no uniformly accepted management of 
EPS. Conservative approach including nasogastric 
decompression, bowel rest and total parenteral nutrition is 
the initial treatment option for patients with mild symptoms. 
Transferring the patient to hemodialysis following the 
cessation of PD is another choice. Of note, EPS may 
even be accelerated after discontinuation of PD.13

Q.: What is the mortality rate for patients with EPS?
A.: Mortality varies from 20% to 93% and increases with 
the duration on PD.10, 12 Death usually occurs in more than 
60% of patients within 4 months of diagnosis.10
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Physiology of anaemia

Q.: Why is it important to diagnose and treat anaemia?
A.: Studies have shown that patients with anaemia are at 
increased risk of adverse cardiovascular outcomes and 
death.

Other important implications from the correction of 
anaemia are the improvement in cognitive function, 
energy, work capacity, muscle strength, cardiac function 
and decreased rates of hospitalisation and mortality.1

Q.: What is erythropoietin?
A.: Erythropoietin is a glycol protein hormone consisting 
of a chain of 165 amino acids and sugars that has a 
molecular weight of 30,400 Daltons. 

Q.: Where is erythropoeitin produced?
A.: The endogenous hormone is produced in the 
peritubular interstitial cells of the kidney. These cells are 
situated in the endothelial lining of capillaries adjacent to 
the tubules in the renal cortex.2

Q.: What are the main functions of erythropoietin?
A.: The main functions of erythropoietin are to maintain 
red blood cell mass, keep haemoglobin constant and to 
ensure the recovery of red blood cell numbers after blood 
loss.3
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Q.: Is PD or HD better for maintaining haemoglobin (Hb)?
A.: Hb levels are relatively better preserved in PD patients 
since ongoing blood losses due to dialyser and tubing and 
blood sampling are reduced.4

Q.: What reversible causes of anaemia should be 
evaluated and corrected before the initiation of 
Erythropoietin Stimulation Agent (ESA) therapy to treat 
Chronic Kidney Disease (CKD) related anaemia?

A.: Iron deficiency and inflammatory states, including 
infections, should be corrected before the initiation of ESA 
treatment.5

Screening and monitoring for anemia

Q.: What tests should be included in the initial evaluation 
of anaemia in a PD patient?

A.: As in all patients with CKD, irrespective of age, gender 
and CKD stage, the initial evaluation of anaemia should 
include the following: complete blood count- absolute 
reticulocyte count- serum ferritin- serum transferrin 
saturation (TSAT)- serum levels of vitamin B12 and folate.5

Q.: How often should the iron status be evaluated?
A.: Iron status (ferritin and TSAT) should be evaluated at 
least every 3 months during ESA therapy, including the 
decision to start or continue iron therapy.6
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Q.: What is the best measure for iron levels? 
A.: KDIGO recommend the use of serum ferritin (SF) 
concentration and transferrin saturation (TSAT) to define 
iron stores and iron availability. For all their imperfections 
these metrics remain our best routinely available tools to 
assess iron status and manage iron supplementation.6

Q.: Is there a need for increased monitoring when 
starting ESA therapy?

A.: It is usual to test both haemoglobin and iron status more 
frequently when initiating or increasing ESA dose. This is 
because there may be a sudden rise in haemoglobin and 
accelerated use of iron stores.6

Q.: What are the target blood levels of measures of iron, 
and haemoglobin for those receiving iron therapy?

A.: Offer iron therapy to people receiving ESA maintenance 
therapy to keep their:

• Percentage of hypochromic red blood cells less than 
6% (unless serum ferritin greater than 800µg/L)

• Transferrin saturation level above 20% and serum 
ferritin level above 100µg/L (unless serum ferritin 
greater than 800µg/L)

• Reticulocyte Hb count or equivalent above 29pg 
(unless serum ferritin greater than 800µg/L).7

Q.: At what time in the day should Transferrin saturation 
(TSAT) be measured?

A.: Serum iron concentrations follow a circadian rhythm 
with the highest values occurring in the morning and a 
nadir in the evening. As the TSAT undergoes a similar 
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rhythm, blood for TSAT should be drawn in the morning 
if possible. The comparison of TSAT values drawn at 
different times of the day is difficult.8

Q.: What are the recommended limits around ferritin 
levels? 

A.: For PD pts KDOQI guidelines6 indicate that iron should 
be administered to maintain ferritin levels >100ng/ml in 
PD pts.

However there is insufficient evidence upon which to base 
a recommendation for an upper ferritin limit above which 
IV iron must be withheld.

A decision to administer iron in the setting of high ferritin 
would require weighing potential risks and benefits of 
persistent anemia, ESA dosage, comorbid conditions, 
and health related quality of life.

Q.: How soon after treatment of intravenous 
administration of iron should the ferritin level be 
measured in PD patients?

A.: Transient increases in the serum ferritin can occur after 
parenteral iron is administered in doses equal or greater to 
62.5mg iron gluconate or 100mg iron sucrose. An interval 
of 1 week should therefore be maintained between 
parenteral iron administration and the measurement of 
serum ferritin.8

Q.: What may happen to the measurement of the HBA1c 
when patients with diabetes are treated with iron and 
ESA?

A.: Treatment with iron and ESA can lead to a fall in the 
HBA1c independent of glycaemic changes making it 
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an unreliable measure of glycaemic control. Alternative 
methods for measuring glycaemic control such as capillary 
glucose testing and continuous glucose monitoring 
should be considered. Therapy should not be based on 
the HBA1c alone.9

Treatment for anaemia

Q.: Which is the most effective route of iron 
administration in PD patients: intravenous (IV) or oral?

A.: IV iron is recommended for PD patients as superior to 
oral administration. IV Iron consistently achieved higher 
TSAT and ferritin values than oral iron.

Studies have showed that more iron is less expensive 
than more ESAs and safer than higher doses of ESAs.10, 6

Q.: Which PD patients should receive iron? 
A.: According to KDOQI guidelines5 iron administration 
is recommended for patients who have TSAT<=30% and 
ferritin <=50ng/ml.

Q.: What precautions should be taken during the initial IV 
iron administration?

A.: Monitoring patients for serious adverse events 
for 60 minutes after the infusion, with available 
resuscitation facilities and accordingly trained personnel 
is recommended for iron-dextran preparations and 
suggested for non-dextran preparation.5

PRIN
TIN

G  P
ERMITTED  B

Y  M
EMBERS 

FOR  P
ERSONAL  

USE  O
NLY

 

NOT  F
OR  C

OMMERCIA
L  

REPRODUCTIO
N



Complex management   |   Anaemia

181

Q.: What are the possible complications in iron therapy?
A.: Possible complications are anaphylaxis, iron 
toxicity and unknown long-term risks. However this 
counterbalanced potential risks of not giving iron such 
as sustained iron deficiency anemia, higher ESA dose 
requirements, and increased blood transfusions.6

Q.: Under what circumstances should the otherwise 
clinically indicated IV iron administration be avoided?

A.: Iron is known to promote the proliferation of most 
pathogens and also to exert immune-modulating affects 
therefore it should not be administered intravenously 
during active systemic infection.5

Q.: Which is the preferable route of ESA administration 
in PD patients, subcutaneous (SC) or intravenous (IV)?

A.: KDIGO guidelines suggest SC administration of ESA 
as more convenient and practical, as it can be done at 
home.5

Q.: In which patients should ESAs be administered with 
extreme caution?

A.: In the TREAT trial12  diabetic CKD patients with a history 
of malignancy receiving darbepoetin had a significantly 
higher death rate from cancer than those in the placebo 
arm. In the same trial darbepoetin administration was 
associated with a significant increase in the absolute risk 
for stroke in those with a history of stroke. Therefore ESAs 
should be administered with extreme caution in patients 
with active potentially treatable malignancy, a history of 
malignancy and a history of stroke.
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Q.: When initiating treatment with ESA therapy can a 
response to treatment be expected?

A.: A reticulocyte response is usually seen within  
3-4 days of starting treatment and there is an increase in 
Hb after about 2 weeks.2

Q.: It is recommended that hypertension should be 
controlled prior to initiating ESA therapy and that blood 
pressure should be monitored in all patients receiving 
ESAs. 
If hypertension is present how should it be treated in PD 
patients?

A.: Hypertension should be treated by volume removal 
and/or hypotensive drugs. ESA therapy can usually be 
continued if blood pressure is controlled but treatment 
should be discontinued in malignant hypertension.12

Q.: Why do some patients have a limited response to 
treatment for anaemia?

A.: Inflammation/infection can have a considerable 
influence on efficacy and effectiveness of treatment for 
anaemia.13

Q.: What are the specific dialysis causes of 
inflammation/infection in PD patients?

A.: Specific causes include, biocompatibility of PD 
solutions, Impurity of PD solutions, exit site infection/
tunnel infection, peritonitis, sclerosing peritonitis, fluid 
overload and leaky gut hypothesis, bio-incompatibility of 
PD solutions, impurity.13
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Q.: What is the impact of inflammation on the 
haematopoietic system?

A.: Inflammation and the acute phase response interact 
with the haematopoietic system in a number of ways. It 
reduces erythrocyte stem cell proliferation, suppresses 
erythropoiesis and causes suppression of endogenous 
erythropoietin production. It also allows for accelerated 
destruction of erythrocytes. Hepcidin, a peptide hormone 
secreted by the liver to regulate systemic iron balance is 
induced by inflammation, mainly mediated by IL-6 to limit 
iron availability and causes a functional iron deficiency  
by inhibiting the mobilisation of iron. The inflammatory 
state can also increase the risk of gastro-intestinal blood 
loss.13, 14, 15
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188 Mortality and Morbidity

Q.: Does a high HbA1c prior to starting dialysis indicate 
a greater mortality risk?

A.: A long term high HbA1c (over 10%) does seem to 
predict more microvascular complications and therefore a 
higher rate of mortality and morbidity.1

Q.: Does poor control of blood glucose (measured by 
HbA1c) impact on survival for those on PD, once they 
are on PD?

A.: The combined IMPENDIA and EDEN studies, found 
that poor glycaemic control is associated with increased 
mortality.2, 3, 4

Q.: Are poorly controlled diabetic patients on PD more 
susceptible to exit site infections and peritonitis?

A.: In a recent study of 183 PD patients, poor glycaemic 
control in diabetics was shown to be a predictor of risk 
for catheter tunnel and exit site infections, but not for 
peritonitis.5

Monitoring

Q.: Does a diabetic on PD need to check their blood 
sugar more frequently?

A.: That depends on how often they checked previously. 
PD is associated with continuous glucose absorption 
from PD solutions so regular blood sugar level checks are 
recommended.6
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189Q.: How do you measure how good the level of 
glycaemic control is?

A.: HbA1c remains the test of choice worldwide, despite 
recognized limitations (with potential interference from 
reduced lifespan of RBC’s, use of erythropoeitin, and iron 
deficiency, among others). Glycated albumin has been 
proposed as a more accurate method, limited consistent 
data at present has prevented its widestread use and 
acceptance.7, 8

Q.: Are there any special monitoring precautions when 
prescribing icodextrin in a diabetic PD patient?

A.: Icodextrin may interfere with blood glucose 
measurement in some glucose monitoring systems 
(analyzers) as metabolites of icodextrin, e.g. maltose, 
may be measured together with glucose, giving a falsely 
elevated result. This may result into higher insulin dosing 
and severe hypoglycemia.9

Q.: What is the time-frame when the precautions of 
monitoring blood sugar for those using icodextrin is 
important, and how can the glucometer be checked to 
see if it is safe to use?

A.: Glucose monitoring systems at home, PD clinics, 
renal units and emergency rooms should be checked 
for compliance with any possible icodextrin interference 
(www.glucosesafety.com) if the patient to be monitored 
has used icodextrin in the last two weeks.9

Q.: How often should HbA1c be measured in diabetic PD 
patients?

A.: Every three months is usually appropriate.8
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190 Q.: Is there a recommended target level for HbA1c for 
diabetic PD patients?

A.: A level of up to 7% for most patients is recommended. 
However, levels up to 8-8.5%, are also seen as acceptable 
in some groups of patients, such as the elderly.8

Prescription

Q.: How much glucose can a PD patient expect to absorb 
from their PD exchanges?

A.: Patients may absorb up to 200 grams per day, if using 
hypertonic solutions.10, 2

Q.: How can a person with diabetes on PD reduce their 
glucose load?

A.: Use of non-glucose based dialysates (icodextrin, 
solutions with amino-acids) will reduce glucose load and 
reduce insulin requirements.6

Q.: What is a ‘glucose sparing’ regime?
A.: It is a PD regime that employs daily use of either (or 
both) of the non-glucose PD fluids, i.e. those containing 
icodextrin or amino acids.2, 8

Q.: Does the use of a glucose sparing regime impact on 
glycaemic control in the diabetic patient?

A.: Yes, a number of studies have shown these regimes 
to decrease HbA1c levels, demonstrating improved 
glycaemic control.8, 2
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191Q.: Are there other benefits to a glucose sparing 
strategies?

A.: These strategies protect the membrane and have also 
been shown to improve lipid profiles in diabetic patients. 
This has the potential to impact on the patient’s overall 
cardiovascular risk over time.2

Q.: Are there risks associated with use of a glucose 
sparing regime?

A.: In the IMPENDIA and EDEN studies, volume overload 
did occur more frequently in the ‘glucose sparing’ groups. 
This is thought to have occurred possibly because 
clinicians were focused on reducing glucose load, as 
opposed to addressing fluid balance with hypertonic 
solutions where required.2

Insulin or medication requirements

Q.: Do diabetic patients need increased doses of insulin 
when starting on PD?

A.: Potentially yes, particularly when hypertonic solutions 
are used consistently. However, this may not be necessary 
if a glucose sparing regime is utilized, and a patient 
maintains good fluid balance through adequate residual 
renal function and / or fluid and sodium restriction.2

Q.: Is Intraperitoneal insulin administration superior to 
subcutaneous insulin administration for diabetic PD 
patients?

A.: Insulin can be administered effectively via either 
route, though subcutaneous is likely more favoured. 
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those switched to IP administration, however, potential 
disadvantages such as increase risk of peritonitis (through 
the administration), larger doses required (adding to 
costs), and a raised lipid profile, have limited the use of 
this route.11
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General outcomes

Q.: Can PD be of benefit to elderly patients?
A.: Yes, due to the haemodynamic swings that result in 
long recovery time post haemodialysis and the need to 
travel to and from a haemodialysis unit, elderly peritoneal 
dialysis patients report a quality of life that is good or 
better than younger peritoneal dialysis or haemodialysis 
patients.1

Q.: Is it appropriate to discourage the elderly ESRD 
patients to choose PD?

A.: No, studies have found identical technique failure 
and peritonitis rates in elderly to those found in younger 
patients. In addition, studies on quality of life, found no 
significant differences in elderly in PD compared with HD.2

Q.: Do older patients often decline dialysis treatment 
when offered?

A.: In 2003 it was found that the vast majority of 
octogenarians (94%) opt for treatment when offered by 
the renal team. However it is important to note that this 
research has not been repeated since conservative care 
has been considered an option.3

Q.: Is dialysis available for older people throughout the 
world?

A.: The availability varies and although it is increasing, 
dialysis is more likely to be available as a treatment for 
older people predominantly in developed countries.4
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Q.: Is survival in elderly people dependent upon the 
mode of dialysis treatment?

A.: No, most studies suggest that survival rates are 
largely similar between the two modalities, except for 
elderly patients with diabetes and/or beyond 1-3 years 
from dialysis initiation, in which case HD appears to be 
superior.5a, 5b

Q.: Does Quality of Life in elderly people differ between 
PD and HD?

A.: We do not know for sure. One study showed no 
differences between PD and HD6, while another reports 
that HD patients experienced more illness and treatment 
intrusion in HD even after adjustment of multiple 
confounders.7

Q.: Do elderly patients prefer to choose their treatment 
mode?

A.: No, on average they are more likely to prefer the 
healthcare team to make treatment decisions but they 
should still be offered the option to choose.6, 7

Q.: Is general health a predictor of outcomes for those 
who are elderly starting on PD?

A.: It has been found that comorbidities predict outcomes 
and whilst on average there is a life-span advantage 
to starting peritoneal dialysis this is reduced when the 
Charlson Comorbidity index score is higher and ability to 
perform basic activities in daily living is impaired.8
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Q.: Is there an association between PD and cognitive 
impairment?

A.: Yes. The prevalence of moderate to severe cognitive 
impairment in dialysis patients is more than double the 
prevalence in the general population. Although the risk at 
moderate to severe cognitive impairment in PD patients is 
2.5 times increased, in HD patients is 3.3 times increased.9

Q.: Is technique failure in elderly patients on APD higher 
compared to younger patients?

A.: No, in a large retrospective study it was found that 
technique failure rates were not different than those for 
younger patients.10

Q.: Is the fundamental physiology of PD affected by age?
A.: No, this is not the case. However, elderly patients 
have a higher incidence of intestinal pathology, including 
diverticulitis bowel perforation, and constipation. All 
of these can affect the underlying physiology of the 
membrane, as well as the functionality of the peritoneal 
catheter.11

Q.: Can the elderly have a reduced PD prescription?
A.: Elderly people have lower metabolic needs and can 
often manage on a lower prescription such as 3 bags per 
day. Blood results, quality of life, fluid status and well-
being should guide the choice of dialysis regime.12
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Support and special needs

Q.: Is assisted peritoneal dialysis a viable treatment 
option?

A.: Assisted PD (either a family member or paid health 
professional) is a safe and viable option for some frail 
and elderly, allowing them to remain at home. Those on 
assisted PD should be able to manage some aspects of 
treatment. Costs have been found to be less than centre-
based dialysis.13

Q.: Is assisted PD as effective as self-supported PD?
A.: In assisted PD there are similar peritonitis rates and 
hospitalisation rates. With this method an expanded group 
of patients, can be supported with PD.14

Q.: What special needs do elderly patients on PD therapy 
have?

A.: The home situation needs to be considered, family 
and social support systems need to be evaluated, training 
needs to be tailored to the individual patient’s level 
of cognitive function, and patient’s comorbidities and 
depression should be considered. Furthermore it seems 
prudent to pay careful attention to the impact of home 
dialysis on the caregiver, particularly so for the elderly 
patient.15

Q.: Do older people need to start dialysis at a higher or 
lower eGFR?

A.: They have a tendency to present later for dialysis, 
starting with a lower eGFR.16
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Carers

Q.: How can caregivers of elderly peritoneal dialysis 
patients be supported by the renal team of health 
professionals?

A.: Potential caregivers should be identified and assessed. 
Thorough education should be delivered in the initial 
phase of treatment including ways of reducing stress and 
increasing coping strategies. Caregivers should also be 
monitored for increasing signs of depression or failing to 
cope.16

Q.: Are there options for respite care for the elderly on 
PD who are assisted by family?

A.: These options are limited but some systems do 
provide nursing home respite or assisted PD in the home 
for the period of respite with good outcomes.17

Q.: How can the quality of life of caregivers of elderly 
peritoneal dialysis patients be affected?

A.: Caring for elderly peritoneal dialysis seems to have 
a greater impact on emotional and social aspects of 
caregivers lives. This is thought to be related to the 
demands of repetitive dialysis exchanges and constant 
vigilance required by the caregiver to provide and monitor 
peritoneal dialysis procedures.16

Q.: Are carers of the elderly on PD at risk of burnout?
A.: Yes, it seems prudent to pay careful attention to the 
impact of home dialysis on the caregiver, particularly so 
for the elderly patient.2
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Q.: Do caregivers for peritoneal dialysis see it as a 
burden?

A.: Although, caregivers reported losses on physical, 
emotional, social and economic aspects, they also felt it 
invoked positive aspects of caring.18

Q.: How can the risk of caregivers burnout be 
minimised?

A.: Caregivers require the offer of help or respite. The 
caregivers who are not supported often show signs of 
fatigue.18

Q.: How can we detect caregiver fatigue?
A.: By asking them about any sense of isolation, intense 
fatigue, and lack of involvement in usual activities. The 
symptoms are not easy to identify in nursing consults and 
often go unnoticed, but are easier to observe at home 
visits.18

PD in residential care

Q.: Can peritoneal dialysis be undertaken in a residential 
care facility?

A.: Automated and peritoneal dialysis can be undertaken 
in a residential care facility on frail, dependent patients. 
Theorical and practical peritoneal dialysis education as 
well as 24hr telephone back up from expert renal nurses 
is required.19
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Q.: Peritoneal dialysis therapy is only available in a 
limited number of residential care facilities. What are 
some of the reasons for this?

A.: The reasons include;

• Little awareness of the therapy

• Lack of staff trained to carry out APD

• Presumed difficulties managing a patient with ESKD

• Fear of lack of communication with renal service

• Lack of knowledge of renal dietary needs

• Lack of storage20
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General

Q.: Can PD be used to treat children with kidney 
disease?

A.: Yes, most commonly children are managed on an 
over-night automated peritoneal dialysis (APD), regime 
allowing them to have a relatively normal daytime lifestyle. 
CAPD can also be used.1, 2

Q.: Is PD a good option for children?
A.: Peritoneal dialysis is often the first choice of treatment 
in very young children (neonates and infants).3

Q.: Is PD more superior than HD for children?
A.: There have not been any comparative studies of 
peritoneal dialysis (PD) and hemodialysis (HD) outcomes 
in children with end-stage renal disease (ESRD) to 
suggest superiority of one procedure versus the other. 
While the majority of pediatric patients with ESRD who 
require dialysis can be managed with PD the choice 
of dialysis modality is most often based on patient and 
family preference, center philosophy, and availability of 
the desired modality.4

Q.: What are the advantages in PD for children?
A.: The advantages of PD compared hemodialysis in 
children are3:

• Child can have dialysis overnight at home

• Lack of vascular access and repeated punctures

• A constant ultrafiltration with better hemodynamic 
stability and better control of blood pressure
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• The most prolonged maintenance of residual renal 
function

• The absence of imbalance syndrome and less fluid 
restriction

• Less anemia and consequently, less erythropoietin 
requirement

• Decrease in number of visits to the dialysis center 
promoting school and social integration

• Improved quality of life and patient and family 
autonomy.

Q.: Is PD as effective in children as it is in adults?
A.: Yes, in fact PD is more effective in children than in adults 
due to a number of special physiological characteristics5:

• They have a larger peritoneal membrane surface 
compared to weight and volume of blood than adults 
(380cm2/kg for an infant and 180cm2/kg for an adult)

• The peritoneal membrane of children is more 
permeable and ultrafiltration occurs quickly

• The peritoneum is more effective in clearing 
electrolytes, especially with very little children.

Lifestyle, family and PD

Q.: What are the impacts on the family of having a child 
requiring PD?

A.: The family may suffer more psychological impact then 
the child with up to 50% of family members showing signs 
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of mental illness and social isolation. In addition there 
is often reduced income creating financial pressures. It 
is important to support the family members and social 
worker referrals are highly recommended.6, 7, 8, 9

Q.: Can children on PD still attend school?
A.: Most children on PD do attend schools with standard 
education programs. Education is an important factor in 
preparing children for participation in adult life. One study 
found that more than 60% of PD patients require more 
help than the average child with schoolwork, and this is 
usually provided by parents.6

Q.: What are the key principles for training children on 
APD?

A.: Training principles are the same in children as in 
adults and good training to a standardised curriculum in a 
unit with experienced staff can reduce peritonitis. Parents 
often take a lead role but children can participate in their 
own care when they are mature enough to manage that 
responsibility.10

Q.: How often will the child need to attend hospital and 
be monitored?

A.: Children on APD will need to be reviewed frequently 
for assessment of their dialysis efficiency, growth and 
nutrition. Monitoring of biochemical and haematological 
parameters should be performed monthly or at each clinic 
visit if less often than monthly. Dry weight needs particular 
attention in a growing child.5
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Adapting PD for children

Q.: What catheters are used in children?
A.: The same types of peritoneal catheters that are used 
in adults are used in young children – except they are a 
smaller size. The most important fact is the skill of the 
surgeon, not the type of catheter.5

Q.: How soon can a child start PD after surgery?
A.: The minimum recommendation is 10 days, but 
depending on the urgency of starting dialysis, most 
children will only start peritoneal dialysis after healing 
from surgery has occurred. Small flushes of fluid may be 
undertaken weekly, with the initial APD prescription being 
smaller volumes and less time, before building in volume 
and hours to an effective dialysis prescription.5

Q.: What is the youngest age of patient that PD can be 
used in?

A.: Advances in medical treatments are occurring 
continuously so even new-born babies can be safely 
managed and treated with PD.11

Q.: How should infectious complications be managed in 
children?

A.: Children have a higher risk of infections and poor 
outcomes compared to adults. Infectious complications 
should be treat as per the International Society of 
Peritoneal Dialysis guidelines for paediatric patients.12

PRIN
TIN

G  P
ERMITTED  B

Y  M
EMBERS 

FOR  P
ERSONAL  

USE  O
NLY

 

NOT  F
OR  C

OMMERCIA
L  

REPRODUCTIO
N



500 Questions and Answers about Peritoneal Dialysis
A guide to Clinical Practice

210

Q.: Are any particular systems or solutions 
recommended for children? 

A.: The use of disconnect systems should be standard 
unless clinically contraindicated. Biocompatible PD 
solutions (normal pH, low concentrations of glucose 
degradation products) should be used in patients 
experiencing infusion pain. Otherwise they should be 
considered at minimum in patients who are likely to 
remain on PD more than 4 years. If readily available they 
should be used in all children.5, 13

Q.: Can icodextrin be used in children?
A.: Yes. It can be useful for fluid management as a long 
dwell during the day for APD or overnight for CAPD.13

Q.: How is the prescription including volumes selected 
for children on PD?

A.: As with adults the prescription must be individualised 
to achieve adequate ultrafiltration and solute removal. 
Children over 2 years can eventually tolerate volumes up 
to 1400ml per m2 body surface area. Larger fill volumes 
are associated with better outcomes.13

Q.: How should dialysis adequacy be measured in 
children and what are the targets?

A.: Both residual urine and peritoneal dialysis components 
of small solute clearance should be measured at least six 
monthly or more frequently if clinically indicated. Both 
urea and/or creatinine clearances can be used to monitor 
dialysis adequacy and should be interpreted within the 
limits of the methods. A combined urinary and peritoneal 
Kt/Vurea of 1.7/week or a creatinine clearance of  
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50L/week/1.73m2 should be considered as minimal 
treatment doses. The dose should be increased in 
patients experiencing uraemic symptoms.5

Q.: Is any special care suitable for children who are 
losing too much fluid on PD?

A.: When a child is undergoing peritoneal dialysis and 
using lowest glucose strength but still removing too 
much fluid, this fluid removal can be counterbalanced 
with overnight feeding to minimize dehydration and 
hypotension.14
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216 Training programs

Q.: Is it important for a peritoneal dialysis unit to use a 
training program that has been evaluated?

A.: Yes it is. How patients are trained can affect peritonitis 
rates. In addition the nurse must have the skills to use 
adult learning principles to teach.1

Q.: Should a clinic specify a particular number of hours 
to be spent on training a patient or should they focus on 
competency?

A.: Whilst there is a minimal time needed to attain 
competency-based skills there is no proof that a higher 
number of hours of training will improve outcomes. Rather 
it seems to be down to the quality of the training and the 
competence of the patients.1

Monitoring

Q.: Why is it important for a dialysis unit to monitor their 
peritonitis rates?

A.: A unit needs to monitor peritonitis in order to measure 
outcomes from their practice and recognize the impact of 
changes that occur over time.1

Q.: How should peritonitis rates be monitored?
A.: It is important to consider the incidence rates and also 
what organisms are involved, and recurrence rates. Of 
note there can be patients who may be skewing the data 
in small units.1
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217Q.: Is there a recommended tool to evaluate the quality 
of life for dialysis patients?

A.: Yes, the KDQOL also known as the SF36 is a reputable 
tool that can measure the quality of life for PD patients. 
Taking these measurements over time can be useful to 
determine if the program is in touch with the patients’ 
needs beyond the dialysis efficiency itself and how the 
patient is coping with their treatment over time.2

Q.: What Key Performance Indicators related to infection 
should PD units monitor?

A.: To ensure continuous quality improvement, units 
should monitor at least the following:3

• Peritonitis and exit-site infection rates

• Pre dialysis: treatment of staph aureus nasal carriage 
/ prophylactic use of antibiotics at catheter insertion.

Q.: What Key Performance Indicators related to 
education should PD units monitor?

A.: To ensure continuous quality improvement, units 
should monitor at least the following:3

• One year technique survival rates

• Percentage of patients home visited/retrained per 
year.
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218 Q.: What Key Performance Indicators related to 
prescription should PD units monitor?

A.: To ensure continuous quality improvement, units 
should monitor at least the following:

• Adequacy targets

• Biochemical markers such as anemia and phosphate 
levels.3

Q.: What Key Performance Indicators related to surgery 
should PD units monitor?

A.: To ensure continuous quality improvement, units 
should monitor at least the following:

• Treatment of staphylococus aureus nasal carriage

• Prophylactic use of antibiotics at catheter insertion

• Surgical outcomes (i.e. infection, catheter 
malfunction).3

Q.: How should units set their benchmark for Key 
Performance Indicators?

A.: Units should look at relevant ISPD and local guidelines 
for establishing benchmark targets.3

Patients factors and quality

Q.: What assessments should a unit do when 
determining a patient’s suitability for PD?

A.: Physical: dexterity, strength, eyesight, hearing, 
mobility, BMI, skin integrity.4a, 4b
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219• Cognitive: learning ability, language barriers4a, 4b

• Motivation for self care4a, 4b

• Psychosocial issues and support4a, 4b

• Home environment: storage space / power / water / 
accessibility4a, 4b

• Medical history and comorbidities.4a, 4b

Q.: What is the definition of a contraindication to PD?
A.: Contraindications preclude someone from starting 
PD regardless of their willingness to do so, due to either 
physical (i.e. major abdominal surgery) or external 
(homeless) circumstances.4a

Q.: What is the definition of a barrier to PD?
A.: Barriers are something that require tapering of edu- 
cational needs / programs, or additional social supports.4a

Q.: Is there a connection between PD experience of a 
centre and technique failure?

A.: Centre size, as a measure of centre experience, is 
another factor that positively influences outcomes in 
PD. Technique failure was described to be better during 
the first and second year of dialysis in centres with >25 
patients, technique survival was better in larger centres 
and peritonitis incidence lower in more experienced 
centres.5
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220 Q.: Is non-compliance to the prescribed PD exchanges 
common?

A.: Yes. Non-compliance with PD exchanges is significantly 
common in CAPD and APD patients. It occurs in one third 
of the patients and contributes significantly to technique 
failure, inadequate dialysis, and an increased risk of both 
peritonitis and hospitalized days.6

Q.: What is the recommended technique for a unit to 
monitor individual compliance to the prescribed PD 
exchanges?

A.: Home visits to conduct supply inventories provide an 
excellent method of monitoring compliance.6

Policy and guidelines

Q.: Are procedures and protocols important in a PD unit?
A.: Yes. Procedures/protocols should be evidence based 
whilst demonstrating best practice to ensure effective and 
efficient patient outcomes.7

Q.: Does individual unit adherence to international 
guidelines related to prophylactic antibiotic 
administration such as the ISPD actually affect 
peritonitis rates?

A.: Yes, it does. An Australian study found that reduced 
individual unit adherence to guidelines was a factor 
associated with higher rates of peritonitis and exit-site 
infections.8
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221Q.: What are some unit strategies to ensure adherence to 
prophylactic antibiotic guidelines prior to insertion of a 
peritoneal dialysis catheter?

A.: It is important to have a protocol that specifies who is 
responsible for antibiotic administration and a system that 
clearly allows for visible sign off following administration 
such as a checklist. Use of a centralized database allows 
monitoring of practice and a point where it is easy to check 
if administration has occurred.8

PD systems

Q.: Should units offer different PD systems for patients 
with special needs i.e. physical disability? 

A.: Yes. Not all brands and connections are the same. 
One company manufacturers a connection assist device 
to use with their product if required. Another has a similar 
product built in to their systems, making a one handed 
connection possible.

The key is to assess each patient individually, and have 
assist devices or other products on hand, as options for 
those with barriers.9
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Nurses Education 

Q.: In practice how are dialysis nurses educated world-
wide?

A.: Education for nephrology (and PD nurses) differs 
worldwide, depending on several complex factors such as 
socio-economic conditions in a country and the provision 
of renal therapies.1

Q.: Which countries have the most formally educated 
nephrology nurses?

A.: Approximately 80% of the patients who receive Renal 
Replacement Therapies (RRT) live in Europe, Japan, 
Australia and North America. These countries have the 
most formally educated nephrology nurses.2

Q.: Who is responsible for setting the standards for 
nurse educations? 

A.: In most of these (rich) countries governments, 
national nurse associations or universities organize and 
set standards for nephrology education. In the developing 
world pharmaceutical industry plays an important role 
in educating professionals. The International Society 
of Nephrology (ISN) and the International Society for 
Peritoneal Dialysis (ISPD) also provide courses.2, 1

Q.: Are there specialised licensing and certifications for 
nephrology education for nurses? 

A.: The USA is one example of a country that provides 
specialised nephrology certification in multiple aspects 
of nephrology including PD. Courses are available from 
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technician through to nurse practitioner (as an add on to 
professional qualification i.e. nurse).3

Q.: What is the length of standardized nephrology nurse 
training?

A.: Length and content of nephrology education for nurses 
differ between countries. Most official courses have a 
length of between 1 and 2 years with several hands-on 
experiences in clinical settings. Usually the student must 
have cared for nephrology patients before starting their 
education.3

Q.: What is the relation between the number of lectures 
and hands-on experience in hemodialysis and those in 
peritoneal dialysis during educations?

A.: In official nephrology education curriculums 
hemodialysis is the key subject of the course and the 
education-hours. A supplementary part of the education 
is used for PD, transplantation, acute renal therapy and 
other subjects.4

Q.: What are the most important components of PD 
education?

A.: After direct knowledge of PD the most important 
subjects are: how to inform the patient, how to encourage 
the patient and family in self-management and how to train 
the patient, his family and health care assistants in CAPD 
and APD. Special lectures are necessary for paediatric 
dialysis and paediatric transplantation.4
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Q.: What is the minimal length of training for a PD nurse? 
A.: All new PD nurses should receive at least 12 weeks 
of instruction and experience within a PD unit, including 
a 6-8 week period with supervision and observation by 
an experienced PD nurse about procedures, patient 
education, and clinical care.1 A new PD trainer should be 
supervised for at least one patient training course before 
she/he can serve as independent trainer.5, 6

Q.: Should a nurse receive special training before they 
can work as a PD nurse training patients?

A.: Yes. Preparing patients to perform home dialysis 
safely and comfortably is complex. It requires the trainer 
to develop new skills and to understand the complexities 
of adult learning in the uremic patient. It is a central 
component of a successful PD program.6

Q.: What category of heath professionals can be PD 
trainers?

A.: A nurse should provide PD training whenever 
possible, rather than a technician. The nurse must have 
good communication skills, be innovative and consistent, 
and firmly believe in patient self-care. Some experience 
in general medical and surgical nursing is essential since 
the majority of PD patients have numerous comorbid 
conditions.6

Q.: Is it important for experienced PD nurses to continue 
their education?

A.: Retrospective study that has done research on 
evaluated nurse trainer’s length of PD experience with 
patient incidence of peritonitis, paradoxically found that 
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patients trained by nurses with the most experience had 
the highest rates of peritonitis. This is attributed to those 
who have practiced PD for many years not up skilling 
and therefore not understanding adult learning and new 
curriculums.7

Q.: Is it necessary for a PD trainer to know how to use 
adult learning theory?

A.: One of the major recommendations of the ISPD 
guidelines for patient training is to use adult learning theory. 
In a survey among PD nurses, only 31% of respondents 
had a formal background in adult education. The use 
of andragogy (adult learning) requires the identification 
of the type of learner, in this case patient or caretaker, 
and the capacity to plan the training. To achieve such 
goals, dialysis nurses should have some adult learning 
knowledge. This may indicate that the most important 
factor for patient training to reduce the risk of peritonitis is 
the skill of the training nurse.8, 9

Health Care Workers

Q.: Can paid health care workers be trained to perform 
assisted PD?

A.: Yes, but competency based training of the PD 
assistants is important. It is important to do regular 
refreshers and training for the assistants.10
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Q.: How can a model of assisted PD with trained health 
care workers operate effectively, maintaining their skills?

A.: There needs to be a critical mass of patients located 
in a region where staff can attend more than one patient 
and be regularly exposed to performing dialysis. Many 
successful models use existing domiciliary services. 
Indirectly supervised health care assistants can be used 
as a more cost-effective option than nursing staff.10 
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