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PREFACE
This clinical reference is intended for health care professionals who are managing peritoneal
dialysis patients. It is a small book that summaries up to date peritoneal dialysis clinical
guidelines for both adults and pediatrics.
The organization of the book reflects coverage of contents to the clinical aspects.
Part 1 provides up to date clinical guidelines for management of adult peritoneal dialysis.
Part 2 focuses on clinical guidelines for pediatric peritoneal dialysis while part 3 outlines major
peritoneal dialysis unit setting and standards.
guidelines objectives:
- To uniform the standard of care for patients on peritoneal dialysis nationwide.
- To establish quality care measures in peritoneal dialysis management for health care
providers nationwide.
- To provide summary of recommendations in different clinical aspects for peritoneal
dialysis patients serving as quick guide for healthcare giver.

guidelines scope:
-

Summary of recommendations in different clinical aspects for peritoneal dialysis
management. detailed rationales and literatures review topics are excluded
Clinical guidelines for both adult and pediatric patients.
Core guidelines related to PD .clinical aspects like anemia, cardiovascular diseases and
bone diseases are excluded
Outline of major PD unit setting standards. Detailed unit space specifications are
excluded
providing suggested reading in each chapter rather than detailed references helping
toward more concise guidelines .

guidelines developer:
The developer of this guidelines is the national program of renal diseases , council of health
services in Saudi Arabia.
How these guidelines were developed:
These are adopted clinical guidelines from best up to date available clinical evidence in the
field of peritoneal dialysis management which have been developed through tow assigned
committee groups (adult and pediatric) compose of senior nephrologists from various health
sectors in Saudi Arabia.

Saudi clinical guidelines for peritoneal dialysis 2014

VII

INTRODUCTION
Peritoneal dialysis (PD), hemodialysis (HD) and kidney transplantation constitute an integral
renal replacement therapy program, where end-stage renal disease (ESRD) patients can be
shifted to one or more of these treatment modalities according to their assessment and
prescription and/or when one of these modalities fails to satisfy its needs. Peritoneal dialysis
has been well established as a first choice renal replacement therapy (RRT) modality with
higher survival rate, especially in the first few years of treating ESRD patients. Peritoneal
dialysis, and in particular when there are no contraindications, can be an excellent initial choice
and first treatment option.
Recent studies have shown that when compared to HD, PD is associated with equivalent or
better survival especially among non-diabetic and younger diabetic patients, where PD has an
equal or lower mortality rate during the first 1-2 years of therapy. In addition, PD has the
benefits of preserving residual renal function, delaying the need for vascular access and helping
patients with multiple vascular access failure, a better option for older age groups especially
those with cardiovascular disease and in promoting self-care and helping patients who are in
need of more freedom. In fact, PD has become an attractive modality of renal replacement
therapy following the recent availability of new PD solutions such as icodextrin and aminoacid-based and biocompatible PD fluids. The advance in PD technology, and in particular the
better connecting systems with significant reduction in peritonitis rate and the improved
technology of new generation of automated cycler dialysis machines enhanced PD utilization.
Studies from the United Kingdom and more recent studies from Netherlands, Belgium and New
Haven study have documented that if patients are given informed choice of dialysis treatment,
40-60% will choose PD modality. In addition, when comparing patient satisfaction with
modality of HD versus PD as in CHOICE study, patients on PD therapy were more satisfied.
Furthermore, patients on PD modality from New Haven study were not only more satisfied
with their care, but they also felt with less significant impact of PD on their lives. Finally, one
of the advances of PD has been the introduction of automated peritoneal dialysis (APD)
technique and compact easy to use cyclers with many advantages.
Despite the multiple benefits and advantages, there has been a slow progress or decline in PD
utilization in several countries. The major reasons include (1) insufficient or lack of focus on
patients’ education and training and encouragement and support, especially for anxious and
unwell patients who might be nervous about participating in their own treatment, (2) lack or
inadequate training of nursing staff and nephrologists in PD therapy, (3) insufficient
encouragement and support of medical and nursing staff to guide patients to chose or
implement PD modality as a possible first choice therapy, (4) lack or insufficient appreciation
of the concept of ―integrated renal replacement therapy (RRT) program‖, and (5) inadequate
preparation or lack of a proper set up of an independent PD unit.
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The success and continuity of a PD program relies on different factors including enthusiasm
and commitment of the PD team, continuous training program for medical and nursing staff,
structured educational program for pre-dialysis chronic kidney disease (CKD) patients,
application of continuously updated policies and procedures and continuous evaluation and
assessment of the applied program. Actually, implementation of these major steps should not
only lay the foundation for solid PD program, but also should help in providing and
maintaining adequate and unified standard technical PD performance and successful continuity
of the program. This approach should be reflected on extended patient’s PD treatment years, as
an initial option of RRT, preservation of residual renal function, better preparation of kidney
transplantation, delaying or avoidance of HD with vascular access problems, enjoying social
life and more freedom together with least technical, infectious and non-infectious
complications.
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PART 1. ADULT PERITONEAL DIALYSIS CLINICAL GUIDELINES

CHAPTER 1 GUIDELINES FOR ADEQUACY OF PERITONEAL DIALYSIS

GUIDELINE (1) ADEQUACY OF PERITONEAL DIALYSIS
GUIDELINE (2) RESIDUAL RENAL FUNCTION
GUIDELINE (3) PERITONEAL MEMBRANE TRANSPORT CHARACTERISTICS
GUIDELINE (4) MEASURES OF PD DOSE AND SOLUTE CLEARANCE
GUIDELINE (5) FREQUENCY OF MEASUREMENTOF DELIVERED PD DOSE AND TOTAL
SOLUTE CLEARANCE
GUIDELINE (6) METHODS OF MEASUREMENT OF DELIVERED DOSE OF PD
GUIDELINE (7 ) TARGETS FOR SOLUTE CLEARANCE
GUIDELINE (8 ) FAILURE TO ACHIEVE PRESCRIBED PD DOSE
GUIDELINE (9 ) PERITONEAL DIALYSIS PRESCRIPTION
GUIDELINE (10 ) MAINTENANCE OF EUVOLEMIA
GUIDELINE (11 ) NUTRITION IN PD
GUIDELINE (12) QUALITY IMPROVEMENT PROGRAMS

GUIDELINE (1) : ADEQUACY OF PERITONEAL DIALYSIS
1.1
Adequacy of peritoneal dialysis (PD) should be a concept and not a number and should
include clinical assessment of laboratory results, peritoneal and renal clearances,
hydration status, appetite and nutritional status, energy level, quality of life,
hemoglobin concentration, responsiveness to erythropoietin therapy, electrolytes and
acid–base balance, calcium phosphate homeostasis, and blood pressure control.
GUIDELINE (2) : RESIDUAL RENAL FUNCTION
2.1
Frequency of measurement:
2.1.1
Residual renal function (RRF), which represents the function of the native kidneys or
the in situ kidney allograft, should be measured at initiation of PD therapy and then
every 2 months in the first 6 months, then the measurement to be every 4 months.
2.1.2
More frequent measurement at the following times:
2.1.2.1 Patients who rely significantly on residual renal function to achieve the minimal target
level of small solute clearance, RRF should be monitored regularly and at an
appropriate frequency (every 1 – 2 months)
2.1.2.2 Substantial decline in urine output.
2.1.2.3 Unexplained fluid overload.
2.1.2.4 With major change of clinical status (eg, hospitalization or weight loss) or biochemical
evidence of worsening uremia.
2.1.2.5 Within 4 weeks of any alteration in PD prescription.
2.2
Measures of RRF should be estimated by using 24-hour urine collection and should
also be expressed as glomerular filtration rate (GFR) in milliliters per minute .
2.3
RRF should be considered insignificant if urine volume in a 24-hour collection period
is ≤ 100 mL or GFR < 2ml/min.
2.4
Preservation of RRF
2.4.1
Health care team in every dialysis facility should strive to preserve RRF.
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2.4.3

2.4.4

2.4.5

BP should be controlled to less than 140/90 mmHg provided that this is not associated
with signs and symptoms of postural hypotension or volume depletion.
Angiotensin converting-enzyme inhibitors (ACEIs) or angiotensin receptor blockers
(ARBs) should be strongly considered, unless contraindicated, in all PD patients with
significant urine output.
Strong consideration should be given to the use of high-dose oral furosemide (up to 250
mg bd) and oral metolazone (up to 5 mg bd) in all PD patients with significant (>100
mL daily) urine output, provided that this is not associated with signs and symptoms of
postural hypotension or volume depletion.
Avoidance of potential insults to residual renal function which include avoidance the
use of nephrotoxic drugs like aminoglycosides and NSAIDs, avoidance or judicious use
of radiographic contrast dye, prevention of episodes of hypotension and volume
depletion, and finally prevention and proper control of hypercalcemia and proteinuria.

GUIDELINE (3) : PERITONEAL MEMBRANE TRANSPORT CHARACTERISTICS
3.1
Peritoneal membrane transport characteristics should be monitored for all PD patients
using peritoneal equilibration test (PET).
3.1.1
Standard PET is the traditional test used for assessment of peritoneal membrane
transport characteristics. It is standardized both procedurally and interpretably.
3.1.2
Fast PET is a simplified standard PET test which is easier, practical and faster and can
be used as screening tool to evaluate changes in peritoneal membrane functions in
patients that have previously undergone standard PET.
3.1.3
Modified PET is performed to evaluate ultrafiltration failure.
3.2
Baseline peritoneal membrane transport characteristics should be established 4 weeks
after initiating a daily PD therapy but no earlier, and to be repeated routinely every 6-12
months.
3.3
More frequent monitoring should be done if clinically indicated:
3.3.1
Presence of unexplained volume overload.
3.3.2
Decreasing drain volume in overnight dwell in CAPD and in daytime dwell in APD.
3.3.3
Increasing clinical need of hypertonic dialysate dwells to maintain drain volume.
3.3.4
Worsening hypertension.
3.3.5
Change in measured peritoneal solute removal (Kt/Vurea).
3.3.6
Unexplained signs and symptoms of uremia.
3.4
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.
3.5
Icodextrin should not be used in the preceding exchange before a PET as it increases
the dialysate:plasma (D/P) creatinine ratio.
3.6
PD patients should be categorized according to their peritoneal membrane transport
characteristics and PD modality and prescription to be modified accordingly.

GUIDELINE (4) : MEASURES OF PD DOSE AND SOLUTE CLEARANCE
Saudi clinical guidelines for peritoneal dialysis 2014
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4.1
4.1.1

4.1.2

Delivered PD dose and small solute clearances in peritoneal dialysis should be
measured by total weekly Kt/Vurea and total weekly creatinine clearance:
Total (peritoneal plus renal) weekly Kt/Vurea which defined as urea clearances [Kt,
(L/week)] normalized to total body water [V, (L)], is based on a 24-hour collection of
urine (kidney Kt/Vurea; if urine volume >100 mL/day) and a 24-hour collection of
efﬂuent for PD including the ultraﬁltration with the infused dialysate volume
(peritoneal Kt/Vurea).
Total (peritoneal plus renal) weekly creatinine clearance in liters (Ccr) normalized to
1.73 m2 body surface area (BSA), is based on 24-hour collection of urine (if urine
volume > 100ml/day) and estimation of the average of urea and creatinine clearance
(renal CCr) and 24-hour collection of effluent for PD including the ultraﬁltration with
the infused dialysate volume (peritoneal CCr).

GUIDELINE (5) : FREQUENCY OF MEASUREMENT OF DELIVERED PD DOSE
AND TOTAL SOLUTE CLEARANCE
5.1
Within the first six months of PD initiation
5.1.1
Total weekly Kt/Vurea and total weekly CCr measurement should be measured one
month after PD initiation and a every 3-4 months subsequently.
5.1.2
Measurements should not be performed sooner than 2 weeks of PD initiation.
5.2
More frequent measurements at the following times
5.2.1
With major change of clinical status (eg, hospitalization or weight loss) or biochemical
evidence of worsening uremia.
5.2.2
Within 4 weeks of any alteration in PD prescription.
5.2.3
After 4 weeks of resolution of peritonitis.
5.3
Routine measurements of total Kt/Vurea and total creatinine clearance should be
performed when the patient is clinically stable (eg, stable weight, BUN and creatinine
concentrations).
5.4
Baseline total Kt/Vurea and total CCr should be established from the first 2-3
measurements.
GUIDELINE (6) :METHODS OF MEASUREMENT OF DELIVERED DOSE OF PD
6.1
Accurate measurement of total Kt/Vurea and total creatinine clearance (CCr) requires
accurate collection and analysis of urine, dialysate, and serum in a way that yields
reproducible and valid results.
6.2
Compliance with complete urine and dialysate collections is mandatory.
6.3
Serum sample preferred to be obtained according to modality:
6.3.1
For CAPD patients, the serum sample can be obtained at any convenient time.
6.3.2
For APD patients, the serum sample should be obtained at the midpoint of the daytime
dwell or the midpoint of daytime empty period if patient on NIPD.
6.4
Total body water (V) should be estimated by either the Watson or Hume method in
adults using actual body weight.
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6.5
6.6

Body surface area (BSA) should be estimated by the DuBois and DuBois method, the
Gehan and George method, or the Haycock method using actual body weight.
In malnutritioned patient the total body water and the BSA should be estimated based
on his or her Ideal Body Weight.

GUIDELINE (7) : TARGETS FOR SOLUTE CLEARANCE
7.1
Adequacy targets for dialysis should include both solute removal and ﬂuid removal.
7.2
Total (renal and peritoneal) weekly Kt/Vurea of 1.7 or a Total (renal and peritoneal)
weekly creatinine clearance of 50L/1.73m2 should be considered as minimal delivered
dose.
7.3
The minimum peritoneal target for Kt/Vurea in anuric patients is a weekly value of 1.7.
7.4
The minimum peritoneal target for net ultraﬁltration in anuric patients is 750 ml./day.
7.5
In APD patients, due to a more variable relationship between urea and creatinine
clearance, an additional target of 45 L/week/1.73 m2 for creatinine clearance is
recommended.
GUIDELINE (8) : FAILURE TO ACHIEVE PRESCRIBED PD DOSE
8.1
Patient related causes of failure to achieve prescribed PD dose should be identified and
corrected with special consideration to incompliance of patients to prescribed dose, lack
of understanding of importance of adherence to full prescription and errors of sampling
and collection.
8.2
Staff related causes of failure to achieve prescribed PD dose should be identified and
corrected with special consideration to errors in patient selection, errors in prescription,
inadequate monitoring of delivered dose and inadequate patient education.
8.3
Estimation of total daily creatinine excretion in urine and dialysate that differs from the
baseline rate (as determined during the first 6 months by >15% should prompt an
investigation for noncompliance, improper collection of drained dialysate and/or urine,
or altered peritoneal transport function.
GUIDELINE (9) : PERITONEAL DIALYSIS PRESCRIPTION
9.1
The peritoneal dialysis prescription should take into consideration patient’s body
surface area (BSA), peritoneal membrane permeability properties, and amount of
RRF.Also the patient’s schedule and quality of life should be taken into account.
9.2
For continuous ambulatory PD (CAPD), the usual starting prescription need not to
exceed daily 4 exchanges of 2 liters fill volume. Lower volumes or fewer exchanges
than 4×2 L daily can be used for smaller individuals or for those with significant RRF.
9.3
For automated peritoneal dialysis (APD), the initial prescription should be 3-5 cycler
exchanges of 2 liters fill volume and the time on the cycler should range between 7 to
10 h. Lower fill volumes than 2 liters can be used for smaller individuals or for those
with significant RRF.
9.4
PD prescription should be modified subsequently according to clinical status of the
patients and periodic assessment of membrane characteristics and solute adequacy tests.
Saudi clinical guidelines for peritoneal dialysis 2014

6

PART 1. ADULT PERITONEAL DIALYSIS CLINICAL GUIDELINES

9.5

9.6

9.7
9.8
9.8.1

9.8.2

9.9
9.10

To optimize middle-molecule clearance in patients who have minimal RRF, the PD
prescription should preferentially include dwells for the majority of the 24-hour day.
This is recommended even if small molecule clearance is above target without the
longer dwell.
To optimize small-solute clearance, the instilled fill volume per exchange should first
be increased before increasing the number of exchanges per day. The exchange volume
of the supine exchange(s) should be increased ﬁrst because this position has the lowest
intra- abdominal pressure.
Anuric patients should not be offered less than 24-h dialysis.
To optimize the fill volume, the PD prescription should be personalized taking into
account the following key points
Body surface area; the classic fill volume of 2 liter per exchange in standard adult
person can be expressed as 1200ml/m2 and should be beneficial in patients with small
BSA. The optimal fill volume in an adult is 1400-1600mL/m2.
Intraperitoneal pressure (IPP); an increase in fill volume of 500 mL (increasing IPP by
1 cmH2O in supine position) increases the net fluid absorption rate by about 35 mL per
hour.
Compliance of the patients with prescriptions must be verified periodically.
The patient’s record of PD efﬂuent volume should be reviewed monthly, with particular
attention to the drain volume from the overnight dwell(s) of CAPD and the daytime
dwell(s) of APD.

GUIDELINE (10) : MAINTENANCE OF EUVOLEMIA
10.1
All PD patients should have established dry weight within the first 30 days of PD
initiation, and should be monitored regularly for consistent achievement of this dry
weight and volume status every 1-3 months or more frequently according to clinical
stability.
10.2
Net daily peritoneal UF volume of <750 mL in anuric patients or <250 mL in patients
with RRF should be an indication for careful evaluation of volume status focusing on
salt and water intake, blood glucose control in diabetic patients, cardiac status, changes
in RRF, appropriateness and adherence to the PD prescription, mechanical
complications and change in peritoneal membrane function.
10.3
If membrane failure is suspected, assessment with a modified (4.25% dextrose) PET is
warranted. A peritoneal UF volume of less than 400 mL over 4 hours with a 4.25%
dextrose PET is a good indicator of UF failure, after excluding other causes eg,Leak or
Catheter Dysfunctions.
10.4
Management of hypervolemia
10.4.1 Sodium intake should be restricted to 65 mmol (1500 mg) or less daily in patients with
hypervolemia.
10.4.2 In patients with RRF, high-dose diuretics (furosemide 250 mg twice daily(bd) with or
without metolazone 5 mg bd increase sodium excretion and urine volume.
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10.4.3
10.4.4
10.4.5

10.4.6
10.5
10.5.1
10.5.2
10.5.3

Hypertonic 4.25% dextrose solution may be required to achieve euvolemia; however,
sustained use of such solution is not desirable.
Icodextrin solution is preferred over glucose-based dialysate for long-duration (>8hour) dwells.
PD regimens resulting in fluid reabsorption should be avoided. Patients with high or
high average solute transport, at greatest risk of this problem, should be considered for
APD and icodextrin.
Anuric patients who consistently achieve a daily ultrafiltration of less than 750 ml
should be closely monitored and the benefits of modality switch should be considered.
Management of hypertension
Patients with hypertension should be assessed for hypervolemia and, if appropriate,
treated as outlined in the guideline ―10.4 management of hypervolemia‖.
Target BP should be <140/90 mmHg.
ACEIs or ARBs should be the preferred antihypertensive agents; however, comorbid
conditions should be taken into account when prescribing antihypertensive.

GUIDELINE (11) : NUTRITION IN PD
Nutritional support is an essential part for achieving target adequacy .full recommendations as
per related chapter page
GUIDELINE (12) : QUALITY IMPROVEMENT PROGRAMS
12.1
Each PD facility should establish quality improvement programs with the goal of
monitoring clinical outcomes and implementing programs that result in improvements
in patient care.
12.2
Quality improvement programs should include representatives of all disciplines
involved in the care of the PD patient, including physicians, midlevel practitioners,
nurses, social workers, dietitians, and administrators.
12.3
Quality improvement (QI) domains that should be considered include the rates of
peritonitis, exit site infection, technique failure, patient satisfaction, quality of life,
catheter related problems and catheter survival. QI domains should be broadened to
include standard therapeutic targets of adequacy measures, blood pressure and volume
control, anemia and bone mineral metabolism management, lipid control, etc.
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CHAPTER 2 GUIDELINES FOR PERITONEAL DIALYSIS SOLUTIONS
GUIDELINE (1)
GUIDELINE (2)
GUIDELINE (3)
GUIDELINE (4)

OSMOTIC AGENTS OF PERITONEAL DIALYSIS (PD) SOLUTIONS
BUFFER SYSTEM OF PD SOLUTIONS
ELECTROLYTE CONSTITUENTS OF PD SOLUTIONS
WARMING OF PD SOLUTIONS

GUIDELINE (1) : OSMOTIC AGENTS OF PERITONEAL DIALYSIS (PD) SOLUTIONS
1.1
Glucose is the standard osmotic agent for PD solutions. The lowest glucose
concentration possible to achieve euvolemia should be used.
1.2
Amino acid-containing solution should be considered in malnourished patients to
improve nutritional status. Amino acid solutions should only be administered once
daily(4–6 h dwell) to avoid uremic symptoms and metabolic acidosis.
1.3
Poly-glucose solution which is commercially available as icodextrin 7.5%, containing
glucose polymers and having an average molecular weight of 16200 Da, can be safely
and effectively substituted for glucose-based dialysates in one long-dwell peritoneal
dialysis exchange per day (up to 16 hours).
1.3.1
Icodextrin should be specifically considered in patients with symptomatic ﬂuid
overload and ultraﬁltration failure, particularly in the settings of acute peritonitis, high
transport characteristics, and diabetes mellitus.
1.3.2
Whenever possible, early and continued use of icodextrin should be considered.
1.3.3
With the use of icodextrin, the patients should be closely monitored for skin rashes,
hyponatremia and accumulation of maltose and other saccharides which interfere with
biochemical assays (e.g. glucose, amylase).
GUIDELINE (2) : BUFFER SYSTEM OF PD SOLUTIONS
2.1
Biocompatible PD solutions buffered with either lactate, bicarbonate or both and
delivered in multi-chamber bag should be the first choice of PD solution.
2.2
Although, lactate is the standard buffer applied in conventional PD solution but lactate
containing PD solution is bioincompatible and all normal cellular functions of resident
peritoneal cells are impaired.
2.3
High buffer-containing solution should be used in patients with metabolic acidosis
(venous serum bicarbonate <25mmol/1). However, the serum bicarbonate concentration
should be monitored in order toavoid metabolic alkalosis (venous serum
bicarbonate>29mmol/l).
GUIDELINE (3) : ELECTROLYTE CONSTITUENTS OF PD SOLUTIONS
3.1
Commercially available PD solutions contain132-134 mEq/L(mmol/L) of sodium. PD
solutions containing 115-126 mmol/l of sodium have shown promising results.
3.2
Potassium should not be included in PD solution.
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3.3

3.4

Commercially available PD solutions contain1–1.75mmol/1 of calcium. Low calciumcontaining solutions should be used in patients with hypercalcaemia. However, the
serum calcium concentration should be monitored in order to avoid hypocalcaemia.
Commercially available PD solutions contain0.25–0.75mmol/1 of magnesium. Low
magnesium-containing solutions should be used in patients with hypoparathyroidism.

GUIDELINE (4) : WARMING OF PD SOLUTIONS
4.1
PD solutions should be warmed prior to inflow and should be used as soon as possible
following heating.
4.2
Any of the following dry heating methods (heating pads, heating/warming cupboards,
or manufacturer-supplied warming devices) can be used to warm PD solutions prior to
infusion.
4.3
Measured solution temperature prior to inflow should be approximately 37 degrees C
(+/- 0.5 degrees C). Solution temperature can be checked by folding the bag over an
electronic thermometer probe.
4.4
Water baths should not be used for heating solutions due to the potential of water borne
organism contamination to the system.
4.5
PD solution should appear clear in colour prior to infusion and the bag should be
discarded if the solution appears brown following exposure to the heat source.
4.6
All staff, patients and caregivers should receive specialized training that is aimed at
mitigating potential risk factors associated with warming of PD solutions such as hot
spots and glucose degradation products (GDP) formation.
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CHAPTER 3 PD CATHETER RELATED CARE AND STANDARDS INADULT

GUIDELINE (1) THE ACCESS TEAM
GUIDELINE (2) TIMING AND COORDINATION OF REFERRAL AND SURGERY
GUIDELINE (3) IMPLANTATION PROTOCOL
GUIDELINE (4) THE IMPLANTATION TECHNIQUE
GUIDELINE (5) FACILITIES FOR PD CATHETER INSERTION
GUIDELINE (6) TRAINING FOR PD CATHETER INSERTION
GUIDELINE (7) AUDIT OF PD CATHETER INSERTION

The main function of a peritoneal dialysis catheter is to permit consistent bidirectional flow of
dialysate without extraordinary effort or undue discomfort [1]. The catheter's function depends
upon its design, implantation site, and the configuration of the system used to perform dialysis
exchanges.Most catheters are flexible tubes with multiple ports in the distal (intraabdominal)
segment which is ideally positioned freely in the intraabdominal pelvic area. The catheter's
midportion is normally implanted within the wall of the abdomen via one to two Dacron velour
cuffs. With double-cuffed catheters, the deep cuff is imbedded in the abdominal rectus muscle;
the superficial cuff in both double cuff and single cuff catheters is placed subcutaneously
approximately 2 cm from the catheter exit site on the abdominal wall.
TYPES OF CATHETERS
Many types of catheters are available for chronic peritoneal dialysis . The double cuff straight
Tenckhoff catheter, a silicone catheter with a straight (as opposed to coiled) intra-abdominal
portion is a commonly used catheter [1-3]. The Missouri Swan Neck catheter and the Toronto
Western catheter have also been used extensively [4]. Regardless of type, overall catheter
survival is approximately 88 percent at one year with removal rates of 15 percent per year
[3,5,6].The benefit of one catheter over another has not been conclusively demonstrated by
prospective, randomized trials [3,5-9]. A systematic review published in 2004, for example,
found no difference related to prevention of peritonitis with respect to straight versus coiled or
single versus doubled cuffed catheters, although all cause mortality may be lower with straight
catheters (RR of 0.26, 95% CI of 0.07 to 0.99) [7].
A randomized prospective study of 132 patients found no difference in time to catheter
malposition, catheter-associated infections, or overall catheter survival [10]. However, an
unexplained finding on secondary outcome analysis in this study was that a significantly
decreased time to technique failure was observed with the coiled catheter (1.4 versus 2.1 years).
This was principally due to inadequate small-solute clearance. However, the authors report no
difference in dialysis adequacy measures between the two groups, suggesting that study bias is
responsible for the observed differenc

CONSIDERATIONS IN CATHETER PLACEMENT :
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Various factors require consideration when inserting a peritoneal dialysis catheter. These include
the location of the exit site, use of prophylactic antibiotics, implantation technique, pre- and
postoperative care of the catheter, and temporal needs for dialysis [19].Exit site location — Most
PD catheters are placed in a paramedian or lateral abdominal location rather than in the midline.
This location allows for positioning of the catheter's deep cuff in or below the rectus muscle,
thereby permitting better tissue ingrowth around the cuff due to the richer vascularization of
muscle tissue. A paramedian location also provides better structural support for and a strong seal
around the catheter, thereby minimizing the risk of peritoneal leak [1-3]. The incidence of
peritonitis or exit-site/tunnel infections appears to be similar with midline or lateral insertions.
Gentle dissection and careful exit-site construction resulting in the smallest possible hole for the
exiting catheter is therefore desirable.
Sutures should never be placed at the catheter exit site. Suture material may act as a nidus for
bacterial growth and increase the risk of catheter-related infection. Fibroblast ingrowth of the
Dacron cuff is sufficient to anchor the catheter.
There is a paucity of data relating to the efficacy of prophylactic antibiotics before PD catheter
implantation. The administration of an antibiotic just prior to peritoneal catheter placement may
decrease the incidence of wound infection and peritonitis [24-29].In the largest prospective
study, 221 patients undergoing PD catheter placement were randomly assigned to vancomycin (1
gm given intravenously 12 hours prior to the procedure), cefazolin (1 gm given intravenously 3
hours prior to placement), or no antibiotics [28]. At two weeks, the incidence of peritonitis was
significantly lower in those given antibiotics, particularly vancomycin (1, 7, and 12 percent for
the vancomycin, cefazolin, and no treatment groups, respectivelyfor suture material at the exit
site.In a systematic review published in 2004, an analysis of four randomized prospective studies
consisting of 335 patients (including the study just mentioned) found that the use of perioperative
intravenous antibiotics, compared with no treatment, significantly reduced the risk of peritonitis
within one month of surgery (RR of 0.35, 95% CI 0.15 to 0.80)
There are reports of a rise in the incidence of vancomycin resistant Enterococcus sp. As a result,
the routine use of vancomycin for prophylaxis prior to catheter insertion is not recommended.
Other antibiotics, such as a cephalosporin, should therefore be the first choice [30].
Implantation technique
Compared with an upwardly or horizontally-directed PD catheter tunnel, a downwardly-directed
tunnel is preferred and recommended by International Guidelines since it may be associated with
fewer catheter infections and fewer peritonitis episodes resulting from catheter or tunnel
infections [17]. Catheters with a permanent bend (eg, Swan Neck catheter) naturally have a
downwardly-directed tunnel because of the catheter's configuration .There are several basic
methods of PD catheter insertion [1-3,20,32]
1Percutaneous catheter insertion using seldinger
2Percutaneous catheter insertion technique ( simple, new and safe technique by dr
alhwiesh with help of introducer and guide wire)(32)
34-

Laparoscopy technique
Fluoroscopy technique
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5-

Surgery technique either by a standard dissection or by a modification, such as the
buried technique (Moncrief-Popovich) or using a presternally-located catheter
Percutaneous catheter insertion represents a bedside intervention predominantly
performed by nephrologists. It requires only local anesthesia, sedation, and minimal
transcutaneous access. Insertion of the PD catheter by the nephrologist has therefore
been encouraged by several studies.[32] The ultimate goal is to provide timely and
effective catheter insertion without an unduly long wait time or delay, during which
potential candidates for PD may lose interest in the modality.
Several worldwide reports have suggested that insertion of PD catheters by
nephrologists from centers with more experience in PD results in more effective control
of infectious complications and peritoneal access creation (27,30.32). The practice of
PD catheter insertion by nephrologists substantially contributed to better treatment
outcomes.
Peritoneoscopy/laparoscopy — Peritoneoscopic catheter placement permits immediate
use and, in experienced hands, is a relatively simple and quick procedure [3]. At one
center, a significantly lower incidence of flow dysfunction was observed with such
placement (particularly advanced laparoscopic techniques) compared with an open
surgical procedure
Fluoroscopy — Percutaneous fluoroscopy-guided placement provides accurate
placement with little waiting time and a relatively small incision . Limited data suggest
that this approach provides similar outcomes compared with more invasive techniques .
however, the incidence of late leakage appears to be increased.
Surgery — Surgical placement of catheters has the advantage of precise catheter
placement with little risk of viscus perforation. Disadvantages are the longer time
involved (including operating room scheduling), greater cost, and larger incision
required.
The buried catheter technique differs from the standard surgical technique in that the
entire catheter remains buried subcutaneously until it is ready to be used, usually four to
six weeks after catheter placement [25]. At that time, the catheter is exteriorized. This
method was developed to possibly reduce peritonitis and catheter infections by
allowing complete sinus tract healing and fibroblast ingrowth into the cuff before local
trauma to the exit site could occur.
Summary :
As with the choice of catheter, the technique used by a PD program depends upon the
preferences and expertise of the surgeon or nephrologist inserting the catheter. Each
method of insertion has its benefits and proponents, but no technique has been shown to
be preferable overall [13]. A survey of surgical residency program directors showed
that, although most programs included peritoneal dialysis catheter placement as a
procedure taught to their trainees, most surgeons placed two or fewer than five
catheters during their training [26]. Thus, experience in individual programs will dictate
the technique and operators placing PD catheters
POSTOPERATIVE CATHETER CARE :
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Newly placed catheters are usually flushed with small volumes of dialysate (heparin
may be added as 500 to 1000 units/L dialysate if fibrin or clots are evident) until the
effluent is clear. The catheter is then capped and a dressing applied to the site.There are
few controlled trials of optimal catheter care post-placement, but most suggest that the
catheter site be covered with gauze dressing and remain undisturbed for several days
[3]. The catheter should be immobilized with a dressing and/or tape to minimize trauma
[3]. Infrequent dressing changes (eg, once/week) are probably sufficient for the first
one to two weeks after implantation.It is important to minimize catheter movement and
handling, since local trauma can increase the risk of bacterial colonization with
subsequent infection. However, limited data suggest that if necessary, the catheter may
be used immediately after placement without increasing the risk of infection. This was
shown in a single center study in which 18 patients were started on in-center three times
weekly peritoneal dialysis immediately after catheter placement [5]. Compared with 9
patients who waited two weeks prior to starting dialysis, urgent initiation was
associated with no greater risk of peritonitis or exit site infection at three months.
To minimize the risk of fluid leak, it is preferable to wait at least 10 to 14 days after
catheter insertion before beginning peritoneal dialysis. If PD is required less than 10
days following catheter placement, small volume exchanges (ie, less than 1500 mL)
performed in the recumbent position only (eg, with a cycler or chronic ambulatory
peritoneal dialysis with supine dwells only) can be performed with little risk of a
significant leak.
Some may choose to "lock" the PD catheter during temporary cessation of PD in an
attempt to avoid clotting of the PD catheter. Heparin can be used for this purpose in the
same dosages used to lock hemodialysis catheters, as the heparin is not peritoneally
absorbed. Others may elect not to lock the PD catheter as the risk of catheter occlusion
during non-use is probably l .
The modified GRADE system defines both the strength of the recommendations of the
guideline authors and the level of evidence upon which each of the recommendations is
based. This grading system classifies expert recommendations as ―strong‖ (Grade 1) or
―weak‖ (Grade 2) based upon the balance between the benefits and risks, burden, and
cost. The quality or level of evidence is designated as high (Grade A), moderate (Grade
B), low (Grade C), or very low (Grade D) depending on factors such as study design,
directness of evidence, and consistency of results. Grades of recommendation and
quality of evidence may range from 1A to 2D. The GRADE system was developed by
an international group of guideline developers and methodologists to maximize the
usefulness of clinical practice guidelines in the management of typical patients (1–7).
Most guideline organizations recognize the need for a standard grading scheme and the
GRADE system has been adopted by many leading organizations, including NICE,
SIGN, KDIGO, ERBP, and KDOQI, as well as UpToDate (8,9).
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GUIDELINE (1) : THE ACCESS TEAM
We recommend that each center should have a dedicated team involved in the
implantation and care of peritoneal catheters. Rationale: The access team should
comprise nurses, nephrologists, and surgeons who have experience in peritoneal
dialysis (PD). Each member of the team should understand the importance to the
patient of successful access placement and the need for attention to detail in the
reduction of complications
GUIDELINE (2) : TIMING AND COORDINATION OF REFERRAL AND SURGERY
2.1
Timing and Coordination of Referral and Surgery : We suggest that, whenever possible,
catheter insertion should be performed at least 2 weeks before starting PD. Small
dialysate volumes in the supine position can be used if dialysis is required earlier.
Rationale: There are two main patient groups requiring PD access:
1. Patients with progressive renal failure predicted to need dialysis: For these patients,
access should be Coordinated from the chronic kidney disease low clearance clinic. The
objective is placement of access sufficiently early to enable the patient to train for PD in
a timely fashion while residual renal function is sufficient, and to avoid the need for
temporary vascular access for hemodialysis if there are problems with catheter function.
It is not recommended that patients commencing PD have an arteriovenous fistula
formed unless there is a plan to transfer to hemodialysis within a few months or some
clinical doubt regarding the viability of PD in a given patient beyond a few months.
2. Patients with stage 5 chronic kidney disease presenting as uremic emergencies [late
referrals] For these patients there should be a pathway that allows the choice ofPD as a
modality. This requires adequate patient education to be available to permit choice. The
advantage of placing PD access in patients who have not had the opportunity to be
prepared for renal replacement therapy is that the requirement for prolonged use of
central venous access can be reduced.This has to be balanced against the potential for
complications associated with the early use of PDcatheters (12).
GUIDELINE (3) : IMPLANTATION PROTOCOL
Implantation Protocol : We recommend that renal units should have clear protocols for
perioperative catheter care, including the use of antibiotic prophylaxis. Rationale: The
following points should be included in the perioperative catheter care protocol:
• Preoperative: checking for hernias and screening for methicillin-resistant
Staphylococcus aureus (MRSA) and nasal carriage of S. aureus; identifying a catheter of
a suitable length; marking the exit site with the patient sitting or standing.
• Pre-implantation: preparing the bowel with laxatives; ensuring bladder emptying;
administering
prophylactic antibiotics; preparing surgical site according to NICE guidance (14).
• Post-procedure: flushing catheter and capping off using suitable dialysate; covering
exit site with a
suitable nonocclusive dressing and, if possible, not disturbing for 5 – 10 days;
immobilizing the catheter;
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discharging patient home with supply of aperients and advice on recognizing potential
complications.
Once the catheter is placed and until healing is completed, the dressing changes should
be done by a dialysis nurse using sterile technique. Administration of prophylactic
antibiotics is recommended
to reduce the risk of catheter-site infection, peritonitis, and wound sepsis and there is
randomizedcontrolled trial (RCT) evidence for the use of vancomycin (15). The
Cochrane Collaboration found four trials of intravenous antibiotics and found the
evidence to be strong in preventing catheter insertion-associated early peritonitis but not
tunnel or exit-site infection (16). This evidence is also reviewed in the ISPD peritonitis
guidelines (17). The choice of antibiotic should be based upon local guidelines, with
consideration given to efficacy, risks of selection of resistant organisms, and
development of Clostridium difficile colitis.
GUIDELINES (4) : THE IMPLANTATION TECHNIQUE
4.1
The Implantation Technique : We recommend that local expertise at individual
centers should govern the choice of method of PD catheter insertion.
4.2
The Implantation Technique : We recommend that each PD unit should have the ability
to manipulate or reimplant PD catheters when necessary.
4.3
The Implantation Technique : We recommend that urgent removal of PD catheters
should be available where necessary. Rationale: Catheter removal is indicated either
acutely
in the case of PD peritonitis or as a planned procedure, for example, following renal
transplantation or switch to hemodialysis. For the planned procedure, catheter removal
can be performed as a day case. Under certain circumstances, simultaneous removal and
replacement has been described for certain indications, for example, localized exit-site
infection or during remission following relapsing peritonitis (18). This should not be
done for tunnel infection or active peritonitis.
4.4
We recommend that timely surgical support should be available for the review of PD
patients. Rationale: There is no RCT evidence to support one method of insertion over
another; however, the method needs be determined by patient characteristics. For more
complicated patients, including those with previous significant abdominal surgery, a
technique that involves direct vision is necessary, such as laparoscopic or open insertion
(19).
Peritoneal access surgery is generally considered part of the overall requirement for
dialysis access and should include facilities for both catheter insertion and catheter
removal. Data from the UK Renal Registry indicate that the incident renal replacement
population was 113 per million of the population in 2004, with 20% starting on PD (11).
About two thirds of catheter insertions in the UK are performed using the open surgical
technique and the majority of the others are done using the medical percutaneous
technique
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GUIDELINE (5) : FACILITIES FOR PD CATHETER INSERTION
5.1
Facilities for PD Catheter Insertion :We recommend that a dedicated area should be used
for catheter insertion, with appropriate staffing, suction, oxygen, and patient monitoring
facilities.
Rationale: The anesthetic requirement depends on the technique selected, which is
influenced by the characteristics of the patient. Typically, for percutaneous or
peritoneoscopic routes, sedation may be required (20). Conscious sedation needs to be
managed according to local clinical governance procedures.
5.2
Facilities for PD Catheter Insertion
We suggest that no particular catheter type has been proven to be better than another
Rationale: The Cochrane Review did not find any advantage for straight versus coiled
catheters, single or
double cuff, median or lateral incision (21). However, a RCT reported improved primary
catheter function (22) and improved PD technique survival for straight versus coiled
catheters (23). A further RCT reported that coiled catheters might have higher migration
rates than straight catheters (24). These data relate to relatively small studies and we
would not advocate at this stage that centers with good outcomes change their choice of
catheter type until more information is available. Although
subcutaneous burying of the catheter until use (Moncrief method) was not associated
with a reduction
in infectious complications (25), its use may have advantages for the relationship
between the timing of catheter insertion and the start of training.
5.3
Facilities for PD Catheter Insertion :
We suggest that a catheter of a suitable length should be used.
Rationale: It is good practice to make an assessment of the required length of the
peritoneal catheter since a catheter of inappropriate length can lead to pain or impaired
function (26,27). We draw attention to the publications by John Crabtree describing a
method to determine the appropriate length for the PD catheter (27).
5.4
Facilities for PD Catheter Insertion :
We suggest that PD catheters should be inserted as day case procedures in selected cases
as long as this does not compromise the quality of care. Rationale: The use of day care
facilities has considerable advantages for the patient and resource utilization (28).
However, local practices vary with respect to patient preparation and post-insertion
care, and these should take priority over the length of in-patient stay (29).
GUIDELINE (6) : TRAINING FOR PD CATHETER INSERTION
6.1
Training for PD Catheter Insertion :
We recommend that PD catheter insertion training should be available to all trainees
with an interest.
Rationale: Renal Association training committees should advise the inclusion of PD
catheter insertion as
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an optional component of the curriculum for trainees, although this will not be taken up
by all trainees . A procedure-based competency for PD catheter insertion should be
included in renal medicine specialty training curricula.
6.2

Training for PD Catheter Insertion :
We recommend that PD catheter insertion should not be delegated to inexperienced
unsupervised operators.Rationale: Successful peritoneal access is crucial and should be
performed by an operator (surgeon, special-ist nurse, or physician) with training and
expertise in creating peritoneal access (10).

GUIDELINE (7) : AUDIT OF PD CATHETER INSERTION
7.1
Audit of PD Catheter Insertion : We recommend that there should be regular audit at
not less than 12-month intervals of the outcome of catheter insertion as part of
multidisciplinary meetings of the PD team and the access operators.
Rationale: There is RCT evidence to demonstrate that audit can improve practice . The
primary marker of successful outcome is primary catheter patency. Although we do not
have a specific audit standard in this area, it has been recommended that > 80% of
catheters should be patent at 1 year (censoring for death and elective modality change)
.The following are audit standards
for catheter-related complications:
• Bowel perforation: < 1%
• Significant hemorrhage: < 1%
• Exit-site infection within 2 weeks of catheter insertion:< 5%
• Peritonitis within 2 weeks of catheter insertion: < 5%
• Functional catheter problem requiring manipulation or replacement or leading to
technique failure: < 20%
7.2

Data to be collected and used in the audit should include
• Perioperative complications, including bowel perforation and/or significant
hemorrhage (requiringtransfusion or surgical intervention)
• Early infections: peritonitis and exit-site infections within 2 weeks of catheter insertion
• Dialysate fluid leak
• Catheter dysfunction at the time of first use that requires catheter manipulation or
replacement or results in technique failure
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GUIDELINE (1) EVALUATIONS OF PROTEIN-ENERGY NUTRITIONAL STATUS
GUIDELINE (2) PREVENTION AND TREATMENT OF PROTEIN ENERGY WAISTING

The prevalence of protein energy wasting (PEW) in Peritoneal Dialysis Patients remain high.
PEW is an important predictor of morbidity and mortality. Loss of appetite, inadequate protein
and calorie intake, inflammation, loss of protein during dialysis, psychological factors and
comorbid conditions are among the most common contributing factors.
GUIDELINE (1) : EVALUATIONS OF PROTEIN-ENERGY NUTRITIONAL STATUS
For maintenance dialysis patient’s nutritional status should be routinely assessed every 3-6
months with combinations of complimentary measures:
Table 1. ISRNIM criteria for diagnosis of PEW in patients with ESRD
A diagnosis of PEW requires that at least three out of the four listed categories should be met and at least one test in
each of the selected category should be included.
Serum Chemistry

Serum albumin level (measured using the bromocresol green method) <38 g/l

Serum prealbumin level (transthyretin) <30 mg/dl

Serum cholesterol level <2.59 mmol/l (not valid if low concentrations are caused by abnormally high
urinary of gastrointestinal protein losses, liver disease or cholesterol-lowering medicines)
Body mass

BMI < 22 kg/m2< 65 years, < 23 kg/m2> 65 years (a lower BMI might be desirable for certain Asian
populations; weight must be edema-free mass)

Unintentional weight loss over time: >5% over 3 months or > 10% over 6 months

Total body fat percentage <10%
Muscle mass
 Muscle wasting: reduced muscle mass > 5% over 3 months of > 10% over 6 months
 Reduced MAMC area as measured by a trained anthropometrist (reduction > 10% in relation to the 50th
percentile of the reference population)
 Creatinine appearance (of note, appearance is influenced by muscle mass and meat intake)
Diet intake
 Unintentionally low DPI < 0.80 g/kg per day for at least 2 months (which can be assessed by dietary diaries
and interviews, or for protein intake by calculation of the normalized protein equivalent of total nitrogen
appearance [normalized protein nitrogen appearance or normalized protein catabolic rate] as determined
by urea kinetic measurements.
 Unintentional low DEI<25 kcal/kg per day for at least 2 months
Abbreviations: DEI dietary energy intake; DPI, dietary protein intake; ESRD, end-stage renal disease, ISRNM, International
Society of Renal Nutrition and Metabolism; MAMC, mid-arm muscle circumference; PEW, protein-energy wasting.

1.1
1.2
1.3
1.4
1.5
1.6

Subjective Global Assessment (SGA).
Anthropometric measurements such as body weight, body mass index (BMI), skin fold
thickness and mid arm muscle circumference.
Dietary assessment
Serum albumin and pre-albumin
Serum cholesterol
Body mass index (BMI)
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1.7

Protein equivalent of total nitrogen appearance (PNA) or Protein catabolic rate (PCR)

Table2. Malnutrition score adapted from the SGA. Five scale parameters are employed and the values are
summed. Maximum Duration of Haemodialysis = MDH. A value of 7 is normal, while 35 is severest
malnutrition.
(A) Patients related medical history:
1. Weight change (overall change in past 6 months)
1
2
3
4
no weight change or
minor Wt loss
wt loss 5 to 10%
wt loss 10
gain
(<5%)
to 15%
2. Dietary Intake
1
2
3
4
no change
sub-optimal
Full liquid or
hyposolid diet
moderate overall
caloric
decrease
liquid
3. Gastrointestinal symptoms
1
2
3
4
No symptoms
nurses
Vomiting or
diarrhea
moderate GI
symptoms
4. Functional capacity (nutritionally related functional impairment)
1
2
3
4
None (improved)
Difficulty with
Difficulty with
Light
ambulation
normal activity
activity

5. Co-morbidity
1
MDH<12 months and
healthy otherwise

2
MD 1-2 yrs or
mid comorbidity

3
MDH 2-4 yrs or
age>75 moderate
co-morbidity

4
MDH>4 yrs
or server
comorbidity

5
wt loss >
15% in
5
starvation

5
Severe
anorexia

5
Bed/chair
ridden with
no or little
activity
5
very severe
multiple
comorbidity

(A) Physical Exam
1. Decreased fat stores or loss of subcutaneous fat (below eyes, triceps, biceps, chest)
1
2
3
4
5
None
moderate
severe
(no change)

2. Signs of muscle wasting (temple, clavicle, scapula, ribs, quadriceps, knee, interosseous
1
2
3
4
5
None
moderate
severe
(no change)
Malnutrition Score: (sum of all)

*Calculation of PNA in Peritoneal Dialysis Patients
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PNA (PCR) = 15.1 + 0.195 urea appearance (mmol/24 h) + protein loss (g/24 h)
The 24 hours urea excretion by Peritoneal Dialysis and residual renal urea excretions is measured
from a 24 hours collection of dialysate and urine. Preferably protein loss is also measured of
protein losses are not assessed, a simplified equation can be used.
PNA (PCR) = 20.1 + 0.209 urea appearance (mmol/24 h)
The PNA should be normalized to body weight
n PNA = PNA/wt
GUIDELINE (2) : PREVENTION AND TREATMENT OF PROTEIN ENERGY
WAISTING
Table 3. Management of PEW in Peritoneal Dialysis
General Management

Maintain adequate dialysis dose

Correct acidosis

Manage comorbid or catabolic conditions

Dietary counselling

Encourage adequate food intake:
Daily energy intake 35kcal/kg of body weight for patients <60 years and 30-35 kcal/kg body weight for patients
>60 years
Protein intake 1.2-1.3g/kg body weight per day*

Oral nutritional supplements
Peritoneal dialysis-related therapies

Preserve residual renal function

Prevent and treat peritonitis

Maintain optimal fluid balance

Utilize amino acid-based solutions

Use biocompatible solutions
Potential therapies

Appetite stimulants

Hormonal treatments (growth hormone; insulin-like growth factor I; anabolic steroids; ghrelin)

Anti-inflammatory treatment
*1.0g/kg body weight per day can be acceptable unless there is evidence of declining nutritional status,
Abbreviation: PEW, protein-energy wasting.

2.1
All patients should receive nutritional counselling
2.2
Dietary protein intake (DPI)
2.2.1
The recommended DPI is 1.2-1.3 g/kg/d at least 50% of the dietary protein should be of
high biological value
2.3
The recommended daily energy intake is 35 kcal/kg/d for those less than 60 years and 3035 kcal/kg/d for 60 years or older.
2.4
The dialysis adequacy should be assessed and under dialysis should be excluded
2.5
Any potential treatable condition or medications that might interfere with appetite should
be eliminated or treated
2.6
Preservations of residual renal function
2.7
Evaluate for the presence of inflammation
2.8
Investigate for taste abnormalities gastrointestinal problem, emotional and psychological
disorders social constraints (poverty), glucose absorption from the PD solutions,
abdominal fullness induced by dialysate and loss of nutrients into the dialysate
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2.9
2.10
2.11
2.12
2.13

Oral supplement with protein
Once daily intraperitoneal amino acid (1.1%) solution should be considered.
Correction of acidosis
Appetite stimulants such as megestrol acetate may be considered for some patients
For severe PEW that did not respond to the above measure tube feeding should be
considered.
2.14 Common sources of protein, sodium, phosphorous and potassium.
2.14.1 Protein Rich Food include

Fresh meats

Chicken and Turkey

Fish and other seafood

Eggs or egg white
2.14.2 Sodium and Fluids.

Table salt

Food that have added table salt such as:

Garlic or onion salt

Soy sauce

Teriyaki sauce

Must canned foods

Salted snack foods like chips and crackers

Most restaurant and take out foods
2.14.3

2.14.4

Phosphorous Rich Food.

Dairy product such as milk, cheese, yogurt, ice cream and pudding

Nuts and peanut butter

Dried beans and peas

Beverages such as a cola drinks

Phosphate additives

Chicken nuggets and hotdogs
High Potassium Food

Certain fruits and vegetables

Bananas, melons, oranges, potatoes and tomatoes

Milk and yogurt

Dried beans and peas

Most salt substitutes

Protein rich foods such as meats and fish

Dates

SUGGESTED READING:
1.
Han, S.-H & Han, D.-S. Nat. Rev. Nephrol. 8, 163-175 (2012); published online 7 February 2012;
doi:10.1038/nrneph.2012.12
2.
Nephrol Dial Transplant (2005) 20 [Suppl 9]: ix28-ix33 doi:210.1093/ndt/gfil122
3.
Nephrol Dial Transplant (2007) 22 [Suppl 2]: ii45-ii87 doi:10.1093/ndt/gfm020

CHAPTER 5 PERITONEAL DIALYSIS RELATED INFECTIONS IN ADULT
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GUIDELINE (1) MONITORING OF PD RELATED INFECTIONS.
GUIDELINE (2) EXIT SITE INFECTION (ESI).
GUIDELINE (3) TUNNEL INFECTION (TI).
GUIDELINE (4) THERAPY FOR ESI AND TI.
GUIDELINE (5) PERITONITIS.
GUIDELINE (6) SPECIMEN PROCESSING.
GUIDELINE (7) EMPIRIC ANTIBIOTICS THERAPY FOR PERITONITIS.
GUIDELINE (8) DRUG DELIVERY AND STABILITY.
GUIDELINE (9) ADJUNCTIVE TREATMENT DURING ANTIBIOTIC THERAPY FOR PERITONITIS.
GUIDELINE (10) TERMINOLOGY FOR PERITONITIS.
GUIDELINE (11 ) INDICATIONS FOR CATHETER REMOVAL FOR PERITONEAL DIALYSIS
RELATED INFECTIONS.
GUIDELINE (12) COAGULASES NEGATIVE STAPHYLOCOCCUS PERITONITIS THERAPY.
GUIDELINE (13) STAPHYLOCOCCUS AUREUS PERITONITIS THERAPY.
GUIDELINE (14 )STREPTOCOCCUS AND ENTEROCOCCUS PERITONITIS THERAPY.
GUIDELINE (15) CORYNEBACTERIUM PERITONITIS THERAPY.
GUIDELINE (16) CULTURE NEGATIVE PERITONITIS THERAPY.
GUIDELINE (17) GRAM NEGATIVE ORGANISMS OTHER THAN PSEUDOMONUSAERUGINOSA
AND STENOTROPHOMONUS PERITONITIS THERAPY.
GUIDELINE (18) PSEUDOMONAS AERUGINOSA PERITONITIS THERAPY.
GUIDELINE (19) STENOTROPHOMONUS PERITONITIS THERAPY.
GUIDELINE (20) MULTIPLE GRAM POSITIVE ORGANISMS PERITONITIS THERAPY.
GUIDELINE (21) MULTIPLE GRAM NEGATIVE OR MIXED GRAM NEGATIVE AND GRAM
POSITIVE ORGANISMS PERITONITIS THERAPY.
GUIDELINE (22) FUNGAL PERITONITIS THERAPY.
GUIDELINE (23) MYCOBACTERIA PERITONITIS THERAPY.
GUIDELINE (24) CATHETER REINSERTION FOR PERITONEAL INFECTION

Peritoneal Dialysis (PD) related infectious defined as exit site infection (ESI), tunnel infection
(TI) and Peritonitis. It is the leading complication of PD. Peritonitis is the most common cause of
technique failure.
GUIDELINE (1) : MONITORING OF PD RELATED INFECTIONS
Every program should monitor infection rates at least quarterly.
1.1
A team approach for continuous quality improvement (CQI) generally includes
nephrologists, nurses, social workers and dietitians is the key to a successful PD
program.
1.2
Causatine organisms, their antibiotic sensitivity and presumed etiology must be reviewed
in regular fusion.
1.3
The center’s peritonitis rate should be no more than one (1) episode every twenty four
(24) months (0.5/year at risk).
1.4
Method for reporting PD related infections as rates: Months of PD at risk divided by
number of episodes and expressed as interval in months between episodes.
1.5
Infection rates for individual organisms should also be calculated.
GUIDELINE (2) : EXIT SITE INFECTION (ESI)
2.1
ESI is defined by the presence of purulent drainage with or without pericatheter
erythema.
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2.2
2.3

2.4

Pericatheter erythema without purulent drainage can be a simple skin reaction and
needs to be followed carefully.
Positive culture in the absence of an abnormal appearance is indicate of colonization
rather than infection, so intensification of exit site (ES) cleaning with antiseptic is
advised.
Do gram stain and culture from purulent drainage.

GUIDELINE (3) : TUNNEL INFECTION (TI)
3.1
TI may present as erythema, edema or tenderness over the subcutaneous pathway but
is often clinically occult.
3.2
TI usually occurs in the presence of ESI but rarely occurs alone.
3.3
Ultrasonographic study is needed to support the diagnosis.
GUIDELINE (4) : THERAPY FOR ESI AND TI
4.1
ESI and TI caused by staphylococcus aureus and Psendomonas aeruginosa for the
majority of infection.
4.2
Oral antibiotic therapy has been shown to be as effective as intra -peritoneal (IP)
antibiotic therapy with the exception of Methicillin Resistant S. Aureus (MRSA).
4.3
Intensify ES cleaning with antiseptics and recheck the technique.
4.4
Culture with sensitivity testing is important in determining antibiotic therapy.
4.5
Check exit site and tunnel one week after starting and one to two weeks after the
discontinuation of antimicrobial treatment and repeat gram stain and culture in case the
presence of purulent drainage.
4.6
Catheter replacement as single procedure under antibiotic coverage should be done if
therapy more than three weeks with appropriate antibiotics fails to resolve the infection.
4.7
Catheter replacement as single procedure should be considered earlier with a new exit
site and tunnel in case of tunnel infection (TI).
4.8
Patient with ESI that progresses to peritonitis or who presents with ESI in conjunction
with peritonitis with same organism will usually require catheter removal.
4.9
Empiric antibiotic therapy for ESI/TI:
4.9.1 Amoxicillin 250-500mg orally twice daily or
4.9.2 Cephalexin 500mg orally b.i.d. to t.i.d. or
4.9.3 Ciprofloxacin 250mg orally b.i.d. if the patient has history of Pseudomonas Aeruginosa
ESI.
4.10
Gram positive organisms ESI/TI theraphy:
4.10.1 Amoxicillin 250 – 500mg orally b.i.d. or
4.10.2 Cephalexin 500mg orally b.i.d. to t.i.d.
4.10.3 Two (2) weeks is the minimum duration therapy, antibiotic therapy must be continued
until ES appears entirely normal.
4.11
Gram negative organisms other than Pseudomonas aeroginosa ESI/TI therapy:
4.11.1 Ciprofloxacin 250mg orally b.i.d.
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4.11.2
4.12
4.12.1
4.12.2
4.12.3
4.12.4
4.13
4.13.1


4.13.2

Two (2) weeks is the minimum duration therapy, antibiotic therapy must be continued
until ES appears entirely normal.
PseudemonasAeruginosa ESI/TI therapy:
Ciprofloxacin 250mg orally b.i.d.
Add Ceftazidime or Aminoglycoside IP if resolution of the infection is slow or if there
is recurrent Pseudomonas ESI.
Three (3) weeks is the minimum duration therapy, antibiotic therapy must be continued
until ES appears entirely normal.
Catheter replacement as single procedure should be considered earlier with a new exit
site and tunnel.
MRSA ESI/TI therapy:
Vancomycin:
Loading dose 30mg/kg (maximum 2g per dose) IP with dwell of at least 6 hours.
Repeat dosing 15mg/kg (maximum 2g per dose) IP with dwell of at least 6 hours every
3 – 5 days aim to keep serum through levels above 15mg/l (µg/ml)
Three (3) weeks is the minimum duration therapy, antibiotic therapy must be continued
until ES appears entirely normal.

GUIDELINE (5) : PERITONITIS
5.1.1
Patient with peritonitis usually present with cloudy fluid and abdominal pain and
confirmed by effluent cell count with white blood cells (WBC) more than 100/µLwith
at least 50% polymorphnuclearneutrophilic cells after a dwell time at least 2 hours and
positive effluent culture.
5.1.2
The abdomen should be drained and the effluent carefully inspected and sent for cell
count with differential, gram stain and culture.
5.1.3
Peripheral blood cultures should be obtained if the patient appears septic.
5.1.4
Do one or two rapid exchanges to relieve pain.
5.1.5
Patient with minimal pain can often be treated on outpatient basis with IP therapy.
5.1.6
Initiate empiric antibiotic therapy as soon as possible.
5.1.7
Heparin 500 units/L should be added to dialysate for patient with cloudy effluent.
5.1.8
Ensure clearfollow up arrangement or patient should be admitted.
5.1.9
Assess clinical improvement and repeat dialysis effluent cell count with differential and
culture at days 3 to 5.
5.1.10 Differential diagnosis of cloudy effluent: infectious peritonitis, chemical peritonitis,
eosinophilia of the effluent, hemoperitoneum, malignancy, chylous effluent and
specimen taken from dry abdomen.
5.1.11 Differential diagnosis of abdominal pain and clear effluent: infectious peritonitis,
constipation, renal or biliary colic, peptic ulcer disease, pancreatitis, and acute intestinal
perforation.
5.2
APD patient who present during their night time treatment, polymorphonuclear cells
above 50% is strong evidence of peritonitis even if WBC less than 100/µL.
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5.3

5.4

APD patient without daytime exchange who present in daytime with abdominal pain,
1L at dialysate should be infused and dwell for 2 hours, then drained and examined for
turbidity and sent for cell count with differential, gram stain and culture.
The patient’s technique should be reviewed and if necessary, retraining should be
performed by experienced PD nurse to prevent recurrence.

GUIDELINE (6) : SPECIMEN PROCESSING
6.1
Culture negative peritonitis should not be greater than 20% of episodes.
6.2
Optimal culture technique is the combination:
6.2.1
Bedside inoculation of 10ml effluent in two blood culture bottles.
6.2.2
Centrifugation of 50ml effluent at 3000g for 15 minutes followed by resuspension of
the sediment in 3 – 5 ml of sterile saline and inoculation of this material both in solid
culture media and into standard blood culture medium.
GUIDELINE (7) : EMPIRIC ANTIBIOTICS THERAPY FOR PERITONITIS
7.1
IP administration is superior to IV.
7.2
Intermittent and continuous dosing of antibiotics areequally efficacious.
7.3
Empiric antibiotics must cover both gram positive and gram negative organisms.
7.4
Gram positive organism empiric antibiotics coverage:
7.4.1
Cefazoline 20mg/kg (maximum 2g per dose) IP daily with dwell of at least 6 hours
or
7.4.2
Vancomycin if patient has history of MRSA, seriously unwell or has history of severe
allergy to penicillins and cephalasporins or the center has an increased rate of MRSA:
7.4.2.1 Loading dose 30mg/kg (maximum 2g per dose) IP with dwell of at least 6 hours.
7.4.2.2 Repeat dosing 15mg/kg (maximum 2g per dose) IP with dwell of at least 6 hours every
3 – 5 days, aim to keep serum through levels above 15mg/L (µg/ml).
7.5
Gram negative organism empiric antibiotics coverage:
7.5.1
Ceftazidime 1500mg IP daily with dwell of at least 6 hours or
7.5.2
Gentamicin 0.6mg/kg (maximum 60mg per dose) IP daily with dwell of at least 6
hours.
GUIDELINE (8) : DRUG DELIVERY AND STABILITY
8.1
Vancomycin, aminoglycosides and cephalosporins can be mixed in the same dialysis
solution bag.
8.2
Aminoglycosides and penicillins cannot be mixed in the same dialysis solution bag.
8.3
Separate syringes must be used for adding the antibiotics.
8.4
Use sterile technique by placing povidone iodine, rubbing with alcohol 70% stripe or
chlorhexidine on medication port for 5 minutes prior to insertion of the needle through
the port.
8.5
Icodextrin solutions are compatible with vancomycin, cefazolin, ceftazidime,
gentamicin, ampicillin, cloxacillin and amphotericin.
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GUIDELINE (9) : ADJUNCTIVE TREATMENT DURING ANTIBIOTIC THERAPY
FOR PERITONITIS
9.1
Use oral nystatin500,000 units orally tidor fluconazole 200 mg orally daily during
antibiotic therapy to prevent fungal peritonitis in program with high rates of fungal
peritonitis.
GUIDELINE (10) : TERMINOLOGY FOR PERITONITIS
10.1
Recurrent: An episode that occurs within 4 weeks at completion of therapy of a prior
episode but with different organism.
10.2
Relapsing: An episode that occurs within 4 weeks of completion of therapy of a prior
episode with the same organism or 1 sterile episode.
10.3
Repeat: An episode that occurs more than 4 weeks after completion of therapy of a
prior episode with the same organism.
10.4
Refractory: Failure of the effluent to clear after 5 days of appropriate antibiotics.
10.5
Catheter-related peritonitis: Peritonitis in conjunctions with an ESI or TI with the same
organism or 1 site sterile.
10.6
Relapsing episode should not be counted as another peritonitis when calculating
peritonitis rate.
GUIDELINE (11) : INDICATIONS FOR CATHETER REMOVAL FOR PERITONEAL
DIALYSIS RELATED INFECTIONS
11.1
Refractory Peritonitis
11.2
Relapsing Peritonitis
11.3
Refractory ESI and TI
11.4
Fungal peritonitis
11.5
Catheter removal may also be considered for:
11.5.1 Repeat peritonitis
11.5.2 Mycobacterial peritonitis
11.5.3 Multiple enteric organisms
GUIDELINE (12) : COAGULASES NEGATIVE STAPHYLOCOCCUS PERITONITIS
THERAPY
12.1
As 7.4
12.2
Duration of Therapy: minimum 14 days and at least 7 days after the effluent clears
12.3
Stop Gram Negative organism empiric antibiotics coverage (7.5)
12.4
Peritonitis with ESI or TI considers catheter removal and continue antibiotics therapy
for 14-21 days.

GUIDELINE (13) : STAPHYLOCOCCUS AUREUS PERITONITIS THERAPY
13.1
As 7.4
13.2
Duration of therapy: 21 days
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13.3
13.4

Step Gram Negative organism empiric antibiotics coverage (7.5)
Peritonities with ESI or TI seriously considered catheter removal and continue
antibiotics therapy for 21 days.

GUIDELINE (14) : STREPTOCOCCUS AND ENTEROCOCCUS PERITONITIS
THERAPY
14.1
Continue or start vancomycin as 7.4.2
14.2
Duration of therapy for streptococcus: 14 days
14.3
Duration of therapy for Enterococcus: 21 days
14.4
Stop empiric antibiotics coverage.
14.5
Peritonitis with ESI or TI consider catheter removal and continue antibiotics therapy for
21 days.
GUIDELINE (15) : CORYNEBACTERIUM PERITONITIS THERAPY
15.1
Continue or start vancomycin as 7.4.2
15.2
Duration of therapy: 21 days
15.3
Stop empiric antibiotics coverage.
15.4
Peritonitis with ESI or TI considers catheter removal and continues antibiotics therapy
for 21 days.
GUIDELINE (16) : CULTURE NEGATIVE PERITONITIS THERAPY
16.1
Continue empiric antibiotics therapy as 7.4 and 7.5
16.2
Duration of therapy: minimum 14 daysand at least 7 days after the effluent clears
GUIDELINE (17) : GRAM NEGATIVE ORGANISMS OTHER THAN
PSEUDOMONUSAERUGINOSA AND STENOTROPHOMONUS PERITONITIS
THERAPY
17.1
As 7.5
17.2
Duration of therapy: 21 days
17.3
Stop gram positive organism empiric antibiotics coverage (7.4)
17.4
Peritonitis with ESI or TI considers catheter removal and continues antibiotics therapy
for 21 days.
GUIDELINE (18) : PSEUDOMONAS AERUGINOSA PERITONITIS THERAPY
18.1
As 7.5
18.2
Add Ciprofloxacin 250mg P.O. BID
18.3
Duration of therapy : 21 days
18.4
Stop gram positive organisms empiric antibiotics coverage (7.4)
18.5
Remove PD Catheter if catheter infection (ESI/TI) is present or has preceded
peritonitis.
18.6
Continue antibiotics after catheter removal via IV and oral routes for minimum of 2
weeks while the patient is on hemodialysis for total of 21 days.
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GUIDELINE (19) : STENOTROPHOMONUS PERITONITIS THERAPY
19.1
As 7.5
19.2
Add Trimethoprim/sulfamethoxazole 960mg orally BID
19.3
Duration of therapy: 21 days
19.4
Stop gram positive organism empiric antibiotics coverage (7.4).
19.5
Peritonitis with ESI or TI consider catheter removal and continue antibiotics therapy
for 21 days.
GUIDELINE (20) : MULTIPLE GRAM POSITIVE ORGANISMS PERITONITIS
THERAPY
20.1
As 7.4
20.2
Duration of therapy: 21 days
20.3
Stop Gram Negative Organism empiric antibiotics coverage (7.5).
20.4
Remove PD catheter if catheter infection (ESI/TI) is present
20.5
Continue antibiotics after catheter removal via IV route for minimum of 2 weeks while
the patient is on hemodialysis for total of 21 days.
GUIDELINE (21) : MULTIPLE GRAM NEGATIVE OR MIXED GRAM NEGATIVE
AND GRAM POSITIVE ORGANISMS PERITONITIS THERAPY
21.1
As 7.5
21.2
Add Metronidazole 500 mg orally/IV Q8 hours.
21.3
Add Ampicillin 250mg orally/IV Q12 hours.
21.4
PD Catheter may need to be removed particularly if laparotomy indicates intraabdominal pathology.
21.5
Continue antibiotics after catheter removal via IV route for minimum of 2 weeks while
the patient is on hemodialysis for total of 21 days.
21.6
Obtain urgent surgical assessment.
21.7
Does computed tomography (CT) scan looking for intra-abdominal pathology such as
diverticulitis, cholecystitis, ischemic bowel, appendicitis, abscess, etc.
GUIDELINE (22) : FUNGAL PERITONITIS THERAPY
22.1
Do multiple rapid exchange until the fluid is clear.
22.2
Remove PD Catheter as soon as possible.
22.3
Stop empiric antibiotics coverage.
22.4
Empiric coverage:
22.4.1 Fluconazole 200mg orally daily or
22.4.2 For patient who have had significant prior exposure to azole antifungals:
22.4.2.1 Amphotericin B 0.6mg/kg/day IV or
22.4.2.2 Cospofungin70mg IV on day 1 with subsequent dosing 50mg IV daily.
22.5
Therapy can be tailored to the specific organism that has been isolated.
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22.6
22.7

Duration of therapy: 4 weeks and until all symptoms and sign have resolved after
catheter removal while the patient is on hemodialysis.
Reinsert new PD Catheter at least 4-6 weeks after catheter removal.

GUIDELINE (23) : MYCOBACTERIA PERITONITIS THERAPY
23.1
Investigate for pulmonary and extra pulmonary disease
23.2
Start therapy with four (4) drugs.
23.2.1 Rifampicin 10mg/kg/day (maximum 600mg/day) orally.
23.2.2 Isoniazid 5mg/kg/day (maximum 300mg/day) orally.
23.2.3 Pyrazinamide 25 – 35mg/kg/dose 3 times per week orally.
23.2.4 Ofloxacin 200mg orally daily.
23.3
Add pyridoxine 50 – 100mg orally daily to avoid isoniazid induced neurotoxicity
23.4
Duration of therapy:
23.4.1 Pyrazinamide and Ofloxacin for 3 months.
23.4.2 Rifampicin, Isoniazid and Pyridoxine for 12 – 18 months. Consider PD Catheter
removal. Reinsert new PD Catheter after 6 weeks of anti-tuberculous treatment.
GUIDELINE (24) : CATHETER REINSERTION FOR PERITONEAL INFECTION
24.1
Catheter replacement as single procedure:
24.1.1 Refractory catheter infections (ESI/TI)
24.1.2 Relapsing peritonitis if the effluent is clear
24.2
Catheter reinsertion after a minimum period of 3-4 weeks from removal
24.2.1 Refractory peritonitis
24.2.2 Fungal peritonitis (may consider later reinsertion 4-6 weeks.
SUGGESTED READINGS:
1234-

Li PK , Szeto CC , Piraino B , et al : Peritoneal Dialysis-Related Infections Recommendations : 2010
Update . Perit Dial Int 2010 ; 30 : 393-423
Piraino B , Bernardini J , Brown E , et al : ISPD Position Statement on Reducing The Risks of Peritoneal
Dialysis-Related Infections . Perit Dial Int 2011 ; 31 (6) : 614-630
Daugirdas JT , Blake PG , Ing TS : Handbook of Dialysis
www.uptodate.com :
Clinical Manifestations and Diagnosis of Peritonitis in Peritoneal Dialysis
Pathophysiology and Prevention of Peritonitis in Peritoneal Dialysis
Microbiology and Therapy of Peritonitis in Continuous Peritoneal Dialysis
Fungal Peritonitis in Continuous Peritoneal Dialysis.

CHAPTER 6 NON-INFECTIOUS COMPLICATIONS IN ADULT PERITONEAL
DIALYSIS
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GUIDELINE (1) CATHETER MALFUNCTION
GUIDELINE (2) MALPOSITION
GUIDELINE (3) SCLEROSING ENCAPSULATING PERITONITIS (SEP)
GUIDELINE (4) ULTRAFILTRATION FAILURE (UFF)
GUIDELINE (5) HEMOPERITONEUM
GUIDELINE (6) HERNIAS
GUIDELINE (7) DIALYSATE LEAKAGE
GUIDELINE (8) HYDROTHORAX
GUIDELINE (9) PAIN
GUIDELINE (10) AUDIT MEASURES FOR PERITONEAL DIALYSIS ON INFECTIOUS
COMPLICATIONS

GUIDELINE (1) : CATHETER MALFUNCTION
Defined as incomplete recovery of 50 % instilled dialysate volume.
1.1
Obstruction
1.1.1
PD catheters may exhibit obstruction during either the infusion or drain phases of an
exchange.
1.1.2
Infusion Failure:
1.1.2.1 Usually reflect intraluminal obstruction by fibrin or clot.
1.1.2.2 Flushing the catheter with heparinized saline may be beneficial.
1.1.2.3 Thrombolytic therapy may be needed.
1.1.3
Draining Failure, this can be related to the following etiologies.
1.1.3.1 Distended loops of bowel due to constipation will often impair catheter outflow by
occluding many of the holes on the distal end of the PD catheter.
1.1.3.1.1 Should be managed with appropriate laxative therapy to get 2-3 bowel movements/day.
1.1.3.2 Adhesions due to prior peritonitis or surgery may cause the catheter to be trapped in a
loculated compartment.
1.1.3.2.1 Surgical lysis or catheter repositioning/replacement may be necessary.
1.1.3.3 Omental wrapping
1.1.3.4 Most commonly presents within the first few weeks of initiating PD and is generally
painless.
1.1.3.4.1 Omentectomy is often necessary.
GUIDELINE (2) : MALPOSITION
2.1
Causes:
2.1.1
Inappropriate catheter placement at the time of insertion
2.1.2
More commonly due to migration of the catheter tip out of the pelvic gutter into the
upper abdomen.
2.2
Clinical presentations:
2.2.1
Discomfort localized by the patient to the site of the catheter.
2.2.2
Poor catheter drainage
2.3
Management
2.3.1
Plain x ray of abdomen is needed to assess catheter position.
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2.3.2

Catheter tips that have migrated to the left upper quadrant may spontaneously
reposition themselves secondary to the actions of peristalsis favoring downward
movement of the catheter on the left side.
2.3.3
Spontaneous repositioning of a catheter that has migrated into the right upper quadrant
is very unlikely.
2.3.4
When catheter malfunction due to migration is present and spontaneous repositioning
does not occur, mechanical intervention is necessary.
2.3.4.1 The catheter position may be corrected by intraluminal manipulation with a stiff guide
wire, use of a Fogarty catheter, or surgery (often laparoscopic).
GUIDELINE (3) : SCLEROSING ENCAPSULATING PERITONITIS (SEP)
3.1
It is a rare but serious complication characterized by thick-walled membranous
encasing and entrapping loops of bowel.
3.2
Clinical presentation:
3.2.1
Abdominal pain, nausea, emesis, bowel obstruction (either small or large)
3.2.2
Ultrafiltration failure with poor solute transport.
3.2.3
SEP may present years after discontinuation of PD, even after renal transplantation.
3.3
The mortality rate is greater than 50% despite medical and surgical treatment.
3.4
The diagnosis of EPS is generally made by CT scanning which demonstrates peritoneal
calcification, bowel thickening, bowel tethering, and bowel dilatation.
3.5
The treatment of EPS often entails cessation of peritoneal dialysis with transfer to
hemodialysis.

GUIDELINE (4) : ULTRAFILTRATION FAILURE (UFF)
4.1
A diagnosis of UFF is made when net UF < 400 ml with 4.25% glucose PDF dwelled
for 4 hours, in the absence of catheter malfunction, fluid leaks or extensive
intraperitoneal adhesions.
4.2
There are three types of UFF:
4.2.1
Type I membrane failure – associated with rapid solute transport
4.2.2
Type II membrane failure – associated with impaired solute transport
4.2.3
Type III membrane failure – associated with excessive lymphatic absorption.
4.3
Type I membrane failure
4.3.1
It is the most common cause of UFF.
4.3.2
It is characterized by increased transport of low molecular weight solutes and rapid
glucose absorption with loss of the osmotic gradient is due to increased effective
peritoneal surface area through vascular neoproliferation, increased vascular
permeability and impaired aquaporin mediated water transport.
4.3.3
Type I UFF also occurs during peritonitis, however, its usually reversible.
4.3.4
Treatment
4.3.4.1 Shortening the dwell time of each exchange and if patient is on CAPD consider
switching to APD.
4.3.4.2 Using more frequent hypertonic exchanges.
4.3.4.3 Use of icodextrin dialysate.
4.3.4.4 Use of diuretics in patients with residual renal function.
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4.3.4.5
4.3.4.6
4.4
4.4.1
4.4.2

Consider temporary cessation of PD and resting the abdomen for 4-6 weeks.
Occasionally patients with ultrafiltration failure may require maintenance hemodialysis.
Type II Membrane Failure
Decreased solute and fluid removal with repeat PET.
Causes: Peritonitis, extensive adhesions resulting from previously severe peritonitis, or
sclerosing encapsulated peritonitis (SEP).
4.4.3
Low ultrafiltration with absence of sodium sieving.
4.4.4
Use larger dwell volume as tolerated.
4.4.5
Use more frequent exchange and avoid dry periods.
4.5
Type III Membrane Failure
4.5.1
Increase in lymphatic absorption results in rapid loss of net UF
4.5.2
Diagnosis:
4.5.2.1 Low drain volume with no change in membrane type.
4.5.2.2 Diagnosis of exclusion as it is difficult to measure lymphatic reabsorption rate.
4.5.3
May need to switch to other modalities of renal replacement therapies.
GUIDELINE (5) : HEMOPERITONEUM
5.1
The overall incidence is 6 % and 60% in menstruating women.
5.2
Causes: Ovulation, retrograde menstruation, and endometriosis are common benign
causes of hemoperitoneum among menstruating women. Other causes include catheterrelated problems, such as lacerations or contusions; sclerosing peritonitis; or
retroperitoneal pathology, such as cyst rupture or renal tumors.
5.3
The diagnosis is based on clinical assessment.
5.3.1
For the first occurrence of mild, self-limited bleeding in a non-menstruatingpatient,
obtaining peritoneal fluid erythrocyte count, white blood cell count, amylase, culture,
and peripheral white blood cell count is indicated.
5.3.2
Heavy or recurrent bleeding or bleeding that is associated with pain and fever requires
urgent evaluation. Physical findings such as a rebound or guarding should be treated
asa surgical emergency. A peritoneal fluid white blood cell count, differential, culture,
and amylase should be obtained.
5.3.3
A dialysate spun hematocrit >2 percent suggests significant intraperitoneal pathology.
5.3.4
Surgical consultation should be obtained with consideration of early laparoscopy or
laparotomy.
5.3.5
Imaging studies, such as an abdominal computed tomography (CT) scan, ultrasound, or
magnetic resonance imaging (MRI), may be indicated. Angiography is a last resort that
may be required for more definitive diagnosis.
5.4
Treatment:
5.4.1
Manage the underlying cause is essential.
5.4.2
Supportive measures is indicated for benign cause which include:
5.4.2.1 Instillation of heparin (500 units/L) in the dialysate to prevent clotting in the peritoneal
catheter
5.4.2.2 Frequent exchanges till clear draining.
5.4.2.3 Use of room-temperature dialysis exchanges.
5.4.2.4 Oral contraceptives to prevent ovulation and control bleeding among menstruating
women.
5.4.2.5 Stopping aspirin or other anticoagulants should be balanced against the therapeutic
indications in the individual patient.
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GUIDELINE (6) : HERNIAS
6.1
Relatively common complication occurring in 15% of all PD patients.
6.2
Hernias may be incisional (catheter site or other), ventral, umbilical, or inguinal.
6.3
Hernias often present with painless swelling at different sites, discomfort or
disfigurement, and problems related to a complication from the hernia which include
intestinal obstruction, incarceration, or strangulation and present with symptoms of
peritonitis.
6.4
Diagnosis is usually based on clinical examination.
6.5
Prevention: Several measures can be taken to reduce the risk of hernia. These include:
6.5.1
Detection and repair of preexisting hernias before insertion of the catheter.
6.5.2
Detection and repair of a patent processus vaginalis by the surgeon during insertion of
the peritoneal catheter.
6.5.3
Use of Paramedian catheter placement instead of midline.
6.5.4
Liberal use of agents in the early postoperative period to prevent constipation and
coughing.
6.6
Treatment
6.6.1
Patients who develop a hernia after the initiation of PD should undergo elective repair.
6.6.2
Peritoneal dialysis may frequently be resumed within several days of the herniotomy,
using low volume, supine, rapid cycling PD with gradual reinstitution of the former PD
regimen in the subsequent two to four week period.
6.6.3
Provide HD backup if needed in patients with no residual renal function in whom small
volume frequent exchanges are insufficient to control azotemia.
GUIDELINE (7) : DIALYSATE LEAKAGE
7.1
Clinical presentation
7.1.1
Dialysate may leak through congenital (e.g., patent processus vaginalis) or acquired
(eg, pericatheter or prior incisional site) abdominal wall defects results in dissection of
dialysate through soft tissue and fascial planes.
7.1.2 Genital (scrotal or labial) edema or generalized swelling of the abdominal wall and/or
upper thigh, frequently with a peaud’orange appearance.
7.2
Diagnosis
7.2.1
Computed tomographic peritoneography are usually diagnostic. The latter may be
performed without radiocontrast, as the presence of the dialysate itself may serve in this
fashion and allow for definition of the defect.
7.3
Treatment
7.3.1
Dialysate leaks resolve after temporary cessation of PD or a switch to nocturnal
intermittent PD in patient with pericatheter leak. Ensure that there is no exit site
infection.
7.3.2
Surgical repair is nearly always necessary for patent process vaginalis.

GUIDELINE (8) : HYDROTHORAX
8.1

Clinical presentation
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8.1.1
8.1.2
8.1.3
8.1.4
8.1.5
8.1.6
8.2
8.2.1
8.2.2

8.3
8.3.1
8.3.2

8.3.3

8.3.4
8.3.5

Hydrothorax is a rare complication (2%) of PD.
More common in female.
Commonly manifest within the first month of initiating PD; onset later than 1 year after
the initiation of PD is uncommon.
Peritoneal dialysate transits the diaphragm through congenital diaphragmatic defects.
Nearly 90% of cases occur on the right side.
Patients present with progressive dyspnea and/or orthopnea.
Diagnosis
The pleural fluid is transudative and has a high glucose and lactate concentration.
The diagnosis is confirmed by demonstrating communication between the peritoneal
and pleural spaces. This may be accomplished by injecting radiolabeled albumin or
technetium sulfur colloid into the peritoneal cavity and imaging the chest after allowing
the patient to ambulate for an hour.
Treatment
Patients may require thoracentesis for initial relief of symptoms.
PD should be temporarily discontinued or, at a minimum, changed to a modality
associated with lower peak intraabdominal pressures, eg, lower volumes or nocturnal
intermittent PD
Pleurodesis with talc, triamcinolone, autologous blood, tetracycline derivatives, fibrin
glue may be attempted in case of recurrence. Use of video-assisted
thoracoscopicpleurodesis is recommended.
Surgical repair via a limited thoracotomy is indicated if pleurodesis fails.
Alternatively, patients may elect to transfer to hemodialysis.

GUIDELINE (9) : PAIN
9.1

Patients performing PD may experience pain associated with either the inflow or drain
phases of a PD exchange.
9.2
Pain on Inflow
9.2.1
Commonly due to ―jet‖ effect of dialysate emerging from the distal end of the catheter
at relatively high velocity, thereby irritating the adjacent tissues.
9.2.2
More frequent with straight catheters, relatively low dialysate pH and hypertonic
solutions.
9.3
Treatment
9.3.1
Addition of lidocaine to solution bags prior to infusion.
9.3.2
Use of normal pH fluids or biocompatible solutions.
9.4
Pain on Outflow
9.4.1
Due to suction effect on intra-abdominal viscera.
9.4.2
Commonly localizes to the rectal or suprapubic areas.
9.4.3
Treatment
9.4.3.1 Usually resolve with time.
9.4.3.2 Pain may be lessened by incomplete drainage (eg, tidal dialysis).
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9.4.4
Back Pain
9.4.4.1 It is due to either alterations in posture of lumbar spine induced by intraperitoneal fluid
and/or due to the weight of the fluid itself on patients in CAPD.
9.4.4.2 Treatment with change to APD with no or minimal daytime dwell volumes.
Fibrin clot heparin (at a dose of 200 to 500 units per liter) is usually added when plugs or
strands of fibrin are visible in the drained fluid, tPA (8 mgs in 10 ml of sterile water
injected into the catheter and allowed to dwell for 1 hour). The effectiveness of this
procedure varied between individuals and with the size and viscosity of the clot. If
successful, lysis was followed by the instillation of heparin in the dialysate for several
exchanges.
GUIDELINE (10) : AUDIT MEASURES FOR PERITONEAL DIALYSIS ON
INFECTIOUS COMPLICATIONS
10.1
Audit Measure 1: Catheter complications and their resolution
10.2
Audit Measure 2: Frequency of solute clearance (residual and peritoneal) estimation
10.3
Audit Measure 3: Cumulative frequency curves for the total solute clearance
10.4
Audit Measure 4: Frequency of measurement of membrane function, residual urine and
peritoneal ultrafiltration volume
10.5
Audit Measure 5: Identify patients with fluid reabsorption in long dwell
10.6
Audit Measure 6: Number of patients regularly requiring hypertonic (3.86% glucose)
exchanges to maintain fluid balance.
10.7
Audit Measure 7: Identify patients with a total fluid removal <750 ml per day.

SUGGESTED READING:
1.
2.
3.
4.

International Society of Peritoneal Dialysis Guidelines. http://www.ispd.org/langen/treatmentguidelines/guidelines
Handbook of Peritoneal Dialysis by Steven Guest MD. Publisher: Create Space Independent Publishing
Platform; 1 edition (February 4, 2011). ISBN-13: 978-1449906139.
Comprehensive Clinical Nephrology: Expert Consult. Publisher: Mosby; 4 edition (November 22, 2010).
ISBN-13: 978-0323058766.
Brenner and Rector's The Kidney: Expert Consult. Publisher: Saunders; 9 edition (December 1, 2011).
ISBN-13: 978-1416061939
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CHAPTER 7 PEDIATRIC PERITONEAL DIALYSIS PRESCRIPTION AND
ADEQUACY
GUIDELINE (1)
GUIDELINE (2)
GUIDELINE (3)
GUIDELINE (4)

INITIATION OF PERITONEAL DIALYSIS
PERITONEAL DIALYSIS PRESCRIPTIONS
PRESERVATION OF RESIDUAL KIDNEY FUNCTION
PERITONEAL DIALYSIS ADEQUACY

GUIDELINE (1) : INITIATION OF PERITONEAL DIALYSIS
1.1
Time to initiate dialysis:
1.1.1
Dialysis in children should be initiated when updated estimated Glomerular Filtration
Rate (eGFR) less than 15 ml/min/1.73 m2 and/or when there are symptoms and signs
of uremia and/or growth failure .
1.1.1.1 Dialysis initiation will be individualized based on assessment of nutrition, growth
and development .
1.2
Choice of dialysis:
Peritoneal dialysis (PD) should be the mode of dialysis of choice in all infants and
children unless contraindications exist such as omphalocele, gastroschisis,
diaphragmatic hernia, obliterated peritoneal cavity and bladder exstrophy.
1.3
Preparation of the patient and family:
1.3.1
Once children reach a chronic kidney disease (CKD) stage 4 (eGFR < 30
mL/min/1.73 m2), a thorough education about renal replacement therapy, including
kidney transplantation, PD and Hemodialysis (HD) should be discussed with them
and with their parents.
1.3.2
Counseling for families of infants with antenatally or postnatally diagnosed kidney
disease should be done and the final decision to start or withhold dialysis should be
based as well in associated co-morbidities and their impact on their future survival
and prognosis.
GUIDELINE (2) : PERITONEAL DIALYSIS PRESCRIPTIONS
2.1
Fill volume prescriptions:
2.1.1
Fill volume based on body surface area (BSA) should be used in children.
2.1.2
Fill volume in children and infants should be individualized and adjusted based on
nutritional needs and urine output as well as clinical control and biological adequacy
parameters such as urea and creatinine levels.
2.2
Optimal dialysate volume:
2.2.1
Optimal dialysate volume should be aimed for target between 1,200-1,400 ml/m2 in
supine position for children two years and older.
2.2.2
Children less than the age of 2 years, optimal dialysate volume should be aimed for
target between 600–900 ml/m2.
2.2.3
This optimal fill volume should only be considered as a maximum target and not a
requirement to achieve adequacy of dialysis.
2.2.4
The prescribed fill volume should not be too small in order to avoid functional
hyperpermeability, neither be too large in order to avoid complications such as pain,
dyspnea, hydrothorax, hernia formation,gastroesophageal reflux , and loss of
Ultrafiltration by enhanced lymphatic drainage.
2.3
Intraperitoneal pressure (IPP):
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2.3.1
2.3.2
2.4
2.4.1
2.4.2

2.5
2.5.1
2.5.2
2.5.3

2.5.4

It can be used as helpful guide to assess the amount of fill volume tolerated in
children and infants.
It should not exceed 18 cm H2O for children and <10 cm H2O for infants.
Dwell time determination:
A dwell time close to 1 hour for automated peritoneal dialysis (APD) exchanges
appears to be a reasonable initial prescription in children.
The dwell time choice needs to be adapted to the patient’s condition, peritoneal
membrane transport characterstics, the residual renal function, and the main goal of
the treatment.
Choice of PD fluid:
A peritoneal dialysate fluid (PDF) with the lowest glucose concentration should be
used first.
The use of more biocompatible PDFs should be considered for all children in chronic
PD, particularly infants and young children.
Icodextrin containing PDFs can be an option as last fill in those with inadequate
ultrafiltration, but their use should be with more caution in infants because of
potential hyponatremia and rebound hypoglycemia.
The use of Amino acids containing PDFs has a limited beneficial role in improving
nutritional status and there routine uses should be discouraged .

GUIDELINE (3) : PRESERVATION OF RESIDUAL KIDNEY FUNCTION
Measures to preserve residual kidney function (as defined by residual urine output more than
100 ml/day) need to be adopted including prescribed dose of PD, use of diuretics to maintain
urine output, use of Angiotensin Converting Enzymes Inhibitors (ACEIs) and Angiotensin II
Receptors Blockers (ARBs), prevention of nephrotoxic injuries such as contrast agents and
nephrotoxic drugs and avoidance of dehydration.
GUIDELINE (4) : PERITONEAL DIALYSIS ADEQUACY
4.1
PD adequacy is defined as the minimum dialysis dose below which a significant
morbidity and mortality occur .
4.1.1
Appropriate growth and development in children should be the most important
measure of PD adequacy, together with nutritional status, good electrolytes and acidbase control, appropriate fluid status and solutes clearance both residual and
peritoneal.
4.1.2
Nutritional status, Growth and development should be assessed every three months in
older children and at least every month in children below two years.
4.1.3
Assessment of school progress should be incorporated on development assessment
and should be done annually.
4.1.4
Biochemical and hematological parameters should be monitored every six weeks in
older children and at least monthly in children less than two years.
4.1.5
An individualized regular adjustment of PD prescription should be undertaken based
on these measures.
4.1.6
Adequate PD prescription should achieve adequate solute Clearance and
Ultrafiltration.
4.2
Solute Clearance:
4.2.1
Prescribed PD dose and residual kidney function should be measured 4-6 weeks after
starting PD and 6 monthly thereafter. It can be considered more frequently if
clinically indicated such as after peritonitis (after minimum of four weeks),
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deterioration of residual kidney function, or if there are major changes in PD
prescription.
4.2.2
Either weekly Kt/V urea or weekly creatinine clearance can be used to assess the
delivered PD dose adequacy.
4.2.2.1 Weekly Kt/V urea is a parameter indicates the patient’s solute clearance of urea (K)
during a 7-day period (t), normalized to the body’s volume (V) of urea distribution
(Table 1& 2), with both clearance and the volume of distribution expressed in liters.
4.2.2.2 Weekly Creatinine clearance (Kcreat) is another clearance measure that is calculated
and expressed in liter /1.73 m2 BSA for a 7-day period using a 24 hour urine
collection for urine Creatinine clearance and 24 hour dialysate drain collection for
peritoneal Creatinine clearance.
4.2.3
A minimum delivered PD dose should be a total peritoneal and urine small solute
clearance of weekly Kt/V urea of 1.7 or weekly creatinine clearance of 50 l/1.73 m2
4.2.4
When both adequacy parameters cannot be reached together, Kt/V urea should be used
as minimum adequacy parameter rather than Kcreat.

Table 1a :Male(2-20kg) Total Body Water (L) Normograms (adopted from NKF KDOQI 2006 update.

Table 1b :Male(20-80kg) Total Body Water (L) Normograms (adopted from NKF KDOQI 2006 update.
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Table 2a :Female(2-20kg) Total Body Water (L) Normograms (adopted from NKF KDOQI 2006 update.

Table 2b :Female(20-80kg) Total Body Water (L) Normograms (adopted from NKF KDOQI 2006 update.

4.3

Ultrafiltration:
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4.3.1
4.3.2
4.3.3

4.3.4
4.3.4.1

4.3.4.2

4.3.4.3
4.3.4.4

4.3.4.5

Adequate Ultrafiltration (UF) is a fundamental goal when writing a PD prescription.
Recommended optimal blood pressure aim should be less than 90th percentile for age,
sex and height.
Anuric patient with daily UF less than 750 ml/1.73m2 should be closely monitored for
signs of hypervolemia and measures to improve UF should be considered such as
icodextrin use with possible future shifting to HD if these measures failed.
Peritoneal membrane transport characteristics:
It should be assessed 4-6 weeks after starting of PD, annually or when clinically
indicated using Peritoneal Equilibration Test (PET), and their result should be used in
prescription modification (Figure 1).
PET test is typically performed using a 4 hours dwell volume of 1000-1100 ml/BSA
(or prescribed fill volume in infants) with 2.27 or 3.86% dialysate concentration.
Higher concentration will provide more information about Ultrafiltration capacity.
Based on PET test result, peritoneal membrane characterized to be high, high average,
low average or low transporter.
High or high average transporter tend to have poor UF and prescription should be
adjusted to optimize UF using larger volume, shorter dwelling time, sometimes higher
glucose dialysate (avoiding chronic 3.86% use), icodextrin use, diuretics to preserve
residual kidney function.
Low or low average transporter tend to have appropriate UF with poor solute
clearance, therefore measures to optimize clearance should include long dwell time,
last fill dwell,1-2 day time exchanges, if these measures failed a dialysis modality
switch can be considered.

Figure 1: PET Test (adopted from Up to Date)
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GUIDELINE (1)
GUIDELINE (2)
GUIDELINE (3)
GUIDELINE (4)

PERITONEAL CATHETER TYPES
SURGICAL TECHNIQUE ISSUES
PREOPERATIVE PD CATHETER INSERTION CARE
POST OPERATIVE PD CATHETER INSERTION CARE

Successful PD is dependent on the placement of a reliable access. The main function of a
peritoneal dialysis catheter is to permit consistent bidirectional flow of dialysate without
extraordinary effort or undue discomfort.
GUIDELINE (1) : PERITONEAL CATHETER TYPES
1.1
The use of a Tenckhoff-type catheter in all ages of pediatric patients on PD is
recommended.
1-2
Double-cuff catheters can be used in children more than 3 kg where the external cuff
can be placed 2–3 cm from the exit site.
1-3
Use of a swan neck catheter in children should be left to the discretion of the
individual PD center.
1-4
PD catheter which has a curled intraperitoneal segment is preferred to be used in
pediatric dialysis.
GUIDELINE (2) : SURGICAL TECHNIQUE ISSUES
2-1
Exit-site should be oriented either downward ( preferred ) or laterally .
2-2
Exit site is preferred to be in the right side to preserve left side for future
gastrostomy tube insertion if needed.
2-3
The tip of the PD catheter should be placed, whenever possible, in the pelvis.
2-4
Prophylactic omentectomy is preferred during PD catheter insertion.
2-5
Inspection and prophylactic closure of process vaginalis if open should be
attempted during PD catheter insertion.
GUIDELINE (3) : PREOPERATIVE PD CATHETER INSERTION CARE
3-1
All children who have been assessed by the Nephrologists and PD nurse and
found to be suitable for peritoneal dialysis treatment must be admitted to the
hospital for insertion of a peritoneal dialysis catheter.
3-2
Prophylactic measures are indicated before PD catheter including:
3-2-1
All children should receive preoperative and, when appropriate, postoperative
antibiotics with the insertion of a PD catheter. The first choice should be multiple
doses of intravenous cephalosporins (first dose 3 h pre-insertion) with the second
choice being one dose of vancomycin given at least 12 h prior to the catheter insertion
in patients with little or no residual renal function.
3-2-2
To consider Bactroban or Gentamisin ointment to nose BID for 5 days every
month for those patients with positive nose culture for staphylococcus aureus.
3-2-3
Consider giving Saline enema 10-20 ml/kg till abdomen is cleared the day before
the surgery or the night before.

GUIDELINE (4) : POST OPERATIVE PD CATHETER INSERTION CARE
4-1
An X-ray KUB is routinely taken to check placement of the catheter.
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4-2
4-3

4-4
4-5
4-6

4-7
4-8

PD nurse must flush the peritoneal catheter immediately post operatively using in
and out exchanges of dialysate 10- 20 mls /kg until the dialysate is clear.
If the catheter is not to be used immediately, the catheter should be flushed weekly
using dialysis solution 10-20ml/kg with heparin 500 IU per liter of dialysis solution
to maintain catheter patency. Small dialysate volumes in the supine position can be
used if dialysis is required earlier.
Only PD nurses may perform post operative care of the exit site on new catheter.
First dressing is routinely done by the PD nurse on 7th day .The maximum
recommended time to continue sterile dressing is 7- 10 days.
Exit sites should be washed daily or every other day with antibacterial soap
or an antiseptic (either povidone iodine or chlorhexidine). Hydrogen peroxide should
be avoided for routine care.
Patient or caregiver should start training as soon as possible after insertion of the
catheter.
Time to start peritoneal dialysis post catheter insertion should be left to the center
with a reasonable waiting of 10–14 days before starting elective dialysis in order to
allow for maximum wound healing. If initiation of dialysis is required within 7 days
post-catheter insertion, initial low volumes with 500 ml/BSA should be used.
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INTRODUCTION
GUIDELINE (1) INDICATORS FOR ADEQUATE NUTRITION
GUIDELINE (2) PARAMETERS TO BE MONITORED
GUIDELINE (3) NUTRIENT NEEDS IN PD PATIENTS

INTRODUCTION
Abnormalities of nutrition status are common problems in children on chronic peritoneal
dialysis (PD) and source of significant morbidity and mortality. Normal nutrition status is
defined as maintenance of normal body composition (and, in children, growth). The term that is
now preferred for abnormalities of nutrition status in CKD is ―protein–energy wasting‖ (PEW),
which indicates a state of decreased body protein mass and fuel reserves (body protein and fat
mass); ―cachexia‖ indicates the severe form of PEW.
Goals of Nutrition Therapy in Pediatric dialysis patient
1.
Maintain adequate intake for optimal macro and micronutrient status.
2.
Optimize growth and development.
3.
Avoid uremic toxicity, metabolic imbalances, and renal bone disease.
4.
Reduce risk of chronic morbidities and mortality in adulthood.

GUIDELINE (1) : INDICATORS FOR ADEQUATE NUTRITION
1.1.
Normal growth.
1.2.
Normal serum albumin.

GUIDELINE (2) : PARAMETERS TO BE MONITORED
2.1.
Dietary intake (3 days record or recall).
2.2.
Estimated dry weight-for-age percentile (% ile) /standard deviation score(SDS).
2.3.
Height-for-age %ile/SDS and growth velocity.
2.4.
Body mass index (BMI) for height-age %ile or SDS(age at which child`s height would
be at the 50th percentile).
2.5.
Head circumference-for-age %ile/SDS (<3yrs).

GUIDELINE (3) : NUTRIENT NEEDS IN PD PATIENTS
There is no standard Renal Diet. Individualized dietary recommendations are determined based
on eGFR, diagnoses, age, sex, protein and energy status, growth parameters, fluid status,
protein-wasting and oral motor skills.
3.1
Calories: 100% Estimated Energy Requirements (EER) for chronological age.
3.2
Protein : 100% Dietary Reference Intake ( DRI) + dialytic losses (Losses range from
0.15-0.3 g/kg depending on age).
3.3
Fluid and Electrolytes: Individualize therapy.
3.4
Infants may require supplemental Na, K, and fluid.
3.5
Sodium and fluid restriction for hypertensive or anuric children.
3.6
Phosphorus: limit to 100% DRI (80% DRI when elevated).
3.7
Maximum Ca intake: 150% DRI [diet + binders] for children on dialysis due to risk of
soft tissue calcifications.
3.8
Add a daily water soluble vitamins supplement.
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3.8.1
3.8.2
3.9
3.9.1
3.9.2
3.9.3
3.10
3.11
3.12
3.13
3.14
3.14.1
3.14.2

B Vitamins: B1,B2,B5,B6,B12,Biotin,Folic Acid.
Vitamin C : supplement no more than 100mg/day.
Fat soluble vitamins.
Vitamin A: Do not supply as it is not removed on dialysis and there is a risk of
hypervitaminosis A.
Vitamin E: Supply 100% DRI as it has a role in decreasing oxidative stress, and
decreased risk of CVD.
25-OH Vitamin D: monitor levels once yearly; if level <30ng/L, supplement with
ergocalciferol.
Active Vitamin D: supplement alphacalcidol /calcitriol when PTH above 2-3 folds the
normal blood values.
Supplemental nutritional support should be considered when usual intake fails to meet
EER or child not achieving expected rates of weight gain/growth.
Formulas may need to be calorically concentrated for oliguric or anuric children using
nutritional modulars (Polycose, Protifar, Duocal, Microlipid, MCT oil).
Enteral feeding (nasogatric tube or gastrostomy)is recommended for younger children
if their growth is not satisfactory.
Formula Options in Infants:
Breast milk is ideal due to low Potential renal solute load (PRSL) and low electrolytes
content.
High calorie and low phosphate milk.

Table 1. Age Specific Protein Guidelines for PD
Age (yrs)
0-0.5
0.6-1.0
1-3
4-13
14-18

Protein (g/kg/d)
1.8
1.5
1.3
1.1
1.0

Table 2. Dietary Reference Intakes for Calcium (mg/d)
Age (years)
Infant 0-6 months
Infant 7-12 months
Children 1-3 years
Children 4-8 years
Ages 9-18 years
Ages 19-30 years

Calcium DRI (mg/day)
210 mg
270 mg
500 mg
800 mg
1300 mg
1000 mg

Table 3. Dietary References Intakes of Phosphorous in Children (3)
Age (years)
0-0.5
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0.5-1
275
1-3
460
4-8
500
9-18
1250
Limit intake to 80% of DRI when PTH and/or phosphorous is eleveated

Table 4. Formula Options: Children and Adolescents
Formula
Nepro
NovasourceRenal
Suplena
Renalcal
Renastart
kindergen

Caloric Concentration
1.8 kcal/ml
2 kcal/ml
1.8 kcal/ ml
2 kcal/ml
1 kcal/ml
1 kcal/ml

Features
High Protein, low Lytes
High Protein, low Lytes
Low Protein, low Lytes
Electrolyte Free
Only Pediatric renal
Only Pediatric renal

Formula 1. Estimating Kcals Absorbed from PD
1Multiply total dialysate volume (24 hours) x concentration of dextrose solution (1.5%,
2.5%, or 4.25%) = Total grams of dextrose
2-

Multiply total grams of dextrose by estimated absorption (40% for CCPD; 43% +/15% absorbed for acute PD in critical care setting)

3-

Multiply grams dextrose by 3.4 kcal/gram

SUGGESTED READINGS
1.
2.
3.

4.
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GUIDELINE (1) PREVENTION MEASURES
GUIDELINE (2) DIAGNOSIS OF PERITONITIS & EMPIRIC ANTIBIOTICS THERAPY
GUIDELINE (3) MODIFICATION OF THERAPY
GUIDELINE (4) ADJUNCTIVE THERAPY
GUIDELINE (5) RELAPSING PERITONITIS
GUIDELINE (6) PD CATHETER REMOVAL AND REPLACEMENT
GUIDELINE (7) TREATMENT OF CATHETER RELATED INFECTION

GUIDELINE (1) : PREVENTION MEASURES
1.1
For early catheter care please refer to Guidelines of PD catheter standard care in
children.
1.2
For chronic exit-site care, it is recommended that topical antibiotic (Mupirocin,
gentamicin) to be applied daily to the peritoneal catheter exit site.
1.3
It is recommended to give prophylactic antibiotic before invasive dental procedures or
before procedures involving the gastrointestinal or genitourinary tract to lower the risk
of peritonitis.
1.4
To reduce the risk of fungal peritonitis, it is recommended the use of oral nystatin or
fluconazole at the time of antibiotic administration to PD.
1.5
For patients going to have gastrostomy :
1.5.1
The PD catheter exit site should be placed as far as possible from an gastrostomy site.
1.5.2
The gastrostomy placement should preferentially take place either before or at the
time of PD catheter placement.
1.5.3
It is recommended to withhold PD for few days after gastrostomy placement.
GUIDELINE (2) : DIAGNOSIS OF PERITONITIS & EMPIRIC THERAP
2.1
Peritonitis should be considered in the presence of fever, abdominal pain and or
cloudy peritoneal effluent.
2.2
The cloudy peritoneal effluent should be sent for cell count, differential count, and
culture.
2.3
The effluent should be centrifuged, and the resulting sediment be cultured or blood
culture bottles should be used as an alternative way of culture technique.
2.4
It is recommended that an empiric diagnosis of peritonitis be made if the effluent
white blood cell count is greater than 100/mm3, and at least 50% of the WBCs are
polymorphonuclear leukocytes.
2.5
It is recommended that the center-specific antibiotic susceptibility pattern should help
to guide the selection of empiric antibiotic therapy.
2.6
For treating peritonitis, the antibiotics should be administered by the
intraperitoneal route.
2.7
For the empiric treatment of peritonitis, it is suggested to start intraperitoneal
cefepime as monotherapy.
2.8
First-generation cephalosporin combined with ceftazidime or an aminoglycosides if
cefepime is not available .
2.9
It is recommended to add an intraperitoneal glycopeptide to cefepime, or replace a
first-generation cephalosporin with an intraperitoneal glycopeptide, if the centerspecific resistance rate of S. aureus isolates to methicillin or oxacillin exceeds 10% or
if the patient has a history of MRSA.
GUIDELINE (3) : MODIFICATION OF THERAPY
3.1
For Gram Positive Peritonitis :
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3.1.1
3.1.2
3.1.3

It is recommended to continue cefepime or cefazolin when the gram-positive bacteria
identified. Ceftazidime and aminoglycosides should be discontinued.
In patients with S. aureus or coagulase-negative Staphylococcus who have a delayed
response to initial therapy (>72 hours), It is recommended to add rifampin.
The length of therapy is recommended to be 3 weeks for Staphylococcus aureus , 2- 3
weeks for Enterococcus species and 2 weeks for Coagulase-negative staphylococci
&Streptococcus species.

Adopted From suggested reading 1.
MRSA = methicillin-resistant Staphylococcus aureus; MSSA = methicillin-sensitive S. aureus; VRE = vancomycinresistant enterococci.

3. 2
3.2.1
3.2.2

For Gram Negative Peritonitis :
To guide the post-empiric antibiotic selection, use the susceptibility data.
It is recommended to discontinue empiric glycopeptide therapy (vancomycin or
teicoplanin).
3.2.3
If the gram-negative bacteria are susceptible to empiric cefepime or ceftazidime, it is
recommended to use either one as a single agent unless a Pseudomonas species is
identified.
3.2.4
If an aminoglycoside is used for empiric treatment, It is recommended to discontinue
the aminoglycoside after the species and susceptibilities of the bacteria are known,
unless a Pseudomonas species is identified
3.2.5
It is recommended to add second agent with a different mechanism of action, when
Pseudomonas species is identified
3.2.6
Length of the therapy
3.2.6.1 Three weeks for Pseudomonas species ,Stenotrophomonas maltophilia and extended
beta-lactamase organisms(Escherichia coli, Klebsiella species)
3.2.6.2 Two to three weeks for Enterobacter, Citrobacter, Serratia, Proteus and
Acinetobacter species.
3.2.6.3 Two weeks for Escherichia coli or Klebsiella species.
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Adopted From suggested reading 1

3. 3
3.3.1.

3.3. 2.
3.3.3.

3. 4
3.4.1.
3.4.2

For Culture Negative Peritonitis :
If the initial cultures remain sterile at 72 hours and if signs and symptoms of
peritonitis are improved, continue on empiric antibiotic therapy that have been started
consisting of ceftazidime combined with either cefazolin or a glycopeptides for 2
weeks.
Administration of an aminoglycoside should be discontinued at 72 hours in patients
with a sterile culture and clinical improvement.
Patients with culture-negative peritonitis who fail to demonstrate clinical improvement
after 72 hours should undergo a repeat PD effluent cell count, differential, and culture
.If the culture continues to be negative and if the PD effluent cell count has not
improved, special culture techniques should be used for the isolation of unusual or
fastidious organisms, including fungi, mycobacteria, and Legionella.
For Fungal Peritonitis :
If fungi are identified by gram stain or culture of peritoneal effluent, therapy should
consist of treatment with an antifungal agent and early catheter removal.
After catheter removal, antifungal agent be administered for 2 weeks or
longer after complete resolution of the clinical symptoms.

GUIDELINE (4) : ADJUNCTIVE THERAPY
4.1
In patients with significant abdominal discomfort reduce the peritoneal fill volume
during the initial 24–48 hours of therapy, other than that peritoneal Dialysis
prescription shouldn`t be changed.
4.2
It is recommended to administer 500 IU/L heparin until complete resolution
of dialysate cloudiness.
GUIDELINE (5) : RELAPSING PERITONITIS
5.1

5.2.

It has been defined as peritonitis that recurs with the same organism as in the
preceding episode, according to antibiotic susceptibilities within 4 weeks of
completion of antibiotic treatment.
It is suggested to start empiric therapy as above mention then post-empiric antibiotic
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5.3

therapy of relapsing peritonitis be guided by in vitro susceptibility results, choosing an
antibiotic other than cefazolin.
It is recommended to remove the PD catheter as soon as peritonitis is controlled by
antibiotic therapy in the setting of relapsing peritonitis associated with a persistent or
recurrent tunnel infection.

GUIDELINE (6) : PD CATHETER REMOVAL AND REPLACEMENT
6.1
It is recommended to remove the PD catheter for refractory bacterial peritonitis, fungal
peritonitis, patients with an exit-site or tunnel infection in conjunction with peritonitis
with the same bacteria (particularly S. aureus and P. aeruginosa), except Coagulasenegative staphylococci.
6.2
It is suggested to remove and replace PD catheter simultaneously for a refractory exitsite or tunnel infection.
6.3
It is suggested a minimum period of 2 – 3 weeks between PD catheter removal and
insertion of a new PD catheter for fungal, enteric, and refractory bacterial peritonitis.
GUIDELINE (7) : TREATMENT OF CATHETER RELATED INFECTION
7.1.
It is suggested that oral antibiotic therapy of uncomplicated catheter exit-site
infections be initiated upon receipt of culture results and susceptibilities, and that
treatment be continued for a minimum of 2 weeks and for at least 7 days after
complete resolution of the infection.
7.2.
Treatment for at least 3 weeks is recommended for exit-site infections caused by S.
aureus or P. aeruginosa.
7.3
It is suggested that antibiotic therapy for catheter tunnel infections be initiated after
culture and susceptibility results have been obtained unless signs of severe infection or
a history of S. aureus or P. aeruginosa is present, for which initiation of empiric
therapy should be considered.
7.4
The route of antibiotic administration can be oral, intraperitoneal, or intravenous
unless MRSA is the causative agent, in which case intraperitoneal or intravenous
glycopeptide therapy is indicated. Treatment duration should be 2 – 4 weeks.

Saudi clinical guidelines for peritoneal dialysis 2014

55

PART 2. PEDIATRIC PERITONEAL DIALYSIS CLINICAL GUIDELINES

Adopted From suggested reading 1

SUGGESTED READING
1.
2.
3.
4.
5.
6.
7.
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Dialysis-associated peritonitis in children.Chadha V, et al. Pediatr Nephrol. 2010
Treatment for peritoneal dialysis-associated peritonitis.Wiggins KJ,et al. Cochrane Database Rev. 2008
Fungal peritonitis in children on peritoneal dialysis.Raaijmakers R, et al. Pediatr Nephrol. 2007
Prevention and treatment of peritoneal dialysis-associated peritonitis in pediatric patients.Klaus G, et
al. Perit Dial Int. 2005
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CHAPTER 11 NON INFECTIOUS COMPLICATIONS IN PEDIATRIC PERITONEAL
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GUIDELINE (1) ABDOMINAL PAIN
GUIDELINE (2 ) HERNIA
GUIDELINE (3) PERITONEAL DIALYSATE LEAK
GUIDELINE (4) ULTRAFILTRATION FAILURE IN PERITONEAL DIALYSIS
GUIDELINE (5) HYDROTHORAX
GUIDELINE (6) HEMOPERITONEUM
GUIDELINE (7) ENCAPSULATED SCLEROSING PERITONITIS(ESP)

GUIDELINE (1) : ABDOMINAL PAIN
1.1
Preventive measures should be applied to avoid increase intra-peritoneal pressure
(IPP)As per recommendations.
1.2
Clinical evaluation of abdominal pain in PD patient should include both dialysis
related factors(catheter type, catheter location, cycler malfunction,dialysate
temperature and concentration) and non- dialysis related factors(pancreatitis, peptic
ulcer, peritoneal calcifications ..).
1.3
Pain on inflow can be treated by Addition of lidocaine to solution bags prior to
infusion, use of physiologic dialysate fluids and shifting to a lower dialysate
concentrate.
1.4
Pain on outflow usually resolve with time .Pain may be lessened by incomplete
drainage (eg, tidal dialysis).Occasionally, catheter repositioning or removal may be
necessary.

GUIDELINE (2) : HERNIA
2.1
Hernia is not uncommon peritoneal dialysis complication that needs prevention and
early discovery with proper management. Preventive measures include:
2.1.1
Detection and repair of preexisting hernias before insertion of the catheter.
2.1.2
Detection and repair of a patent processes vaginalis by the surgeon during insertion of
the peritoneal catheter.
2.1.3
Use of paramedian incision for catheter insertion is preferred.
2.1.4
Peritoneography or laparoscopic inspection for hernia during catheter insertion is
Preferred.
2.1.5
Hernia repair is preferred to small infants who need peritoneal dialysis.
2.2
Careful clinical examination to discover hernia is mandatory with each clinical visit in
post catheter period insertion.
2.3
Patients who develop a hernia after the initiation of PD should undergo elective hernia
repair.
2.4
Peritoneal dialysis can be resumed within several days of the hernia repair, using low
volume, supine, rapid cycling PD with gradual reinstitution of the former PD regimen
in the subsequent two to four weeks period.
2.5
Provide Hemodialysis(HD) backup if needed in patients with no residual renal
function.

GUIDELINE (3) : PERITONEAL DIALYSATE LEAK
3.1
High risk patients(poor wound healing , high IPP) should be identified before the
procedure.
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3.2
3.2.1
3.2.2
3.3
3.4
3.5
3.6

3.7

Preventive measures include:
Paramedian incision for PD catheter insertion and using double cuff catheter are
recommended.
PD initiation is preferred to be delayed 10-14 days after catheter insertion unless it is
urgently indicated to start dialysis.
Clinical evaluation should include possibility of internal leak and edema (hydrocele,
scrotal swelling, labial edema, thigh edema with peau d orange skin appearance..).
External leak can be diagnosed by high glucose content of the leaking fluids from exit
site by using dextrostix.
Water contrast image, peritoneal scintigraphy, CT scan and MRI can be used to
confirm internal leak. PD catheter should be replaced if diagnosis is confirmed.
Most external leaks can be managed with same conservative measures used in
treatment of hernia(Guideline 2.4), consider PD catheter replacement if these
measures failed.
Prophylactic antibiotic is preferred.

GUIDELINE (4) : ULTRAFILTRATION FAILURE IN PERITONEAL DIALYSIS
It is defined as Ultrafiltration > 750ml/1.73 m2 in anuric patient
4.1
Catheter obstruction is a major cause and should be evaluated and managed well.
4.1.1
Eliminate kinks, remove clamp on transfer set, examine PD portion hidden by
clothing and dress.
4.1.2
Dislodge blockage by infusing dialysate or normal saline using moderate
pressure(push and pull maneuver), disconnect procedure if patient notes pain or
cramp.
4.1.3
Correct constipation and treat urine retention if present.
4.1.4
Evaluate catheter position by KUB x-ray(AP- Lateral views).
4.1.5
In case of fibrin related obstruction:
4.1.5.1 Flush with heparinised dilysate (500 unit/l )is recommended.
4.1.5.2 Catheter suction should be avoided.
4.1.5.3 Instill recombinant tissue plasminogen activator (tPA ) 1 mg/mL up to 8 mLs (1-8
mg) as per catheter volume with dwell for 1-2 hours. Dose can be repeated and use of
overnight dwell was reported to be safe and effective.
4.1.5.4 Catheter manipulation: fibrin clots can be loosened and subsequently removed by
Fogarty catheter manipulation.
4.1.5.5 Invasive intervention(open surgical, laparoscopic, interventional radiologic) is needed
if there is catheter tip migration, adhesion, omental wrap or other surgical conditions.
4.2
Evaluate and manage any possible dialysate leak as per recommendations.
4.3
Low Ultrafiltration in stable growing PD patient with good urine output is expected
and does not need intervention.
4.4
Fill volume and dwell time should be individualized for each patient as per
recommendations.
4.5
Tidal dialysis and long dwell with Icodextoin are recommended as therapeutic
measures.
4.6
Increasing dialysate concentration should be minimized.
GUIDELINE (5) : HYDROTHORAX
5.1
Hydrothorax should be suspected clinically when there is a progressive dyspnea and/or
orthopnea with unilateral or bilateral pleural effusion occurred after starting PD.
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5.2
5.3
5.4
5.4.1
5.4.2
5.4.3

5.4.4
5.4.5

The pleural fluid is transudative and has a high glucose and lactate
concentration.
Nuclear Imaging study can be used for the diagnosis.
Treatment
Patients with severe respiratory distress may require thoracocentesis for initial relief of
symptoms.
PD should be temporarily discontinued or, at a minimum, changed to a modality
associated with lower peak IPP (lower volumes or nocturnal intermittent PD).
Pleurodesis with Talc, Triamcinolone, Autologous blood, Tetracycline derivatives and
fibrin glue may be attempted in case of recurrence. Use of video-assisted
thoracoscopic pleurodesis is recommended.
Surgical repair via a limited thoracotomy is indicated if pleurodesis fails. Repair of
diaphragmatic hernia should be done if present.
Alternatively, patients may elect to transfer to HD.

GUIDELINE (6) : HEMOPERITONEUM
Hemoperitoneum is a rare complication in children.
6.1
Trauma by a PD catheter is the commonest cause .It needs conservative treatment in
most of the cases that include intra-peritoneal heparin(500 unit/l) to prevent catheter
clot, frequent exchange and using room temperature dialysate fluid.
6.2
Other rare causes include menstruation, peritoneal calcification, pancreatitis, post
abdominal surgery…) that are needed to be addressed and managed accordingly.
GUIDELINE (7) : ENCAPSULATED SCLEROSING PERITONITIS(ESP)
7.1
PD patient presented with non specific symptoms (intestinal obstruction, abdominal
pain ,vomiting …) is suspected clinically to have ESP if he is on dialysis for more
than 5years and there is either active or history of peritonitis and/or Ultrafiltation
failure.
7.2
Computer tomography (CT )is the diagnostic imaging modality of choice and should
be done in suspected patient.
7.3
There are no preventive measures for ESP patient with long PD (< 8years).
7.4
Routine pre-emptive switching to haemodialysis after a specified time on PD is not
recommended. PD should usually be discontinued after diagnosis of EPS with transfer
to haemodialysis. However, in symptomatically mild cases, patient life expectancy
and quality of life should be considered in individual cases before switching to
haemodialysis
7.5
EPS is a complex condition, whose optimal management requires multidisplinary
team compose of nephrologist,PD nurse,intensivist,dietitian ,radiologist and surgeon
with experience in EPS surgery
7.5.1
Early dietetic referral and careful monitoring of nutritional status, with nutritional
support is essential
7.5.2 There is no clear evidence to support a recommendation for the use of any medical
therapy for treating the inflammatory and fibrotic features of EPS. Corticosteroids,
immunosuppressants and tamoxifen have been used, and may
be tried at the physician’s discretion
SUGGESTED READING
1.

Pediatric Dialysis by a. Warady ,MD,publisher Springer,second edition,2012, ISBN 978-1-4614-0721-8
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2.
3.
4.
5.
6.
7.
8.
9.
10.

International Society of Peritoneal Dialysis guidelines. http://www.ispd.org/langen/treatmentguidelines/guidelines
Campos rp, Chula dc, Riella mc. Complications of the Peritoneal access and their management.
Contrib Nephrol 2009; 163:183
Rinaldi s, Sera f, Verrina e, etal. Chronic Peritoneal dialysis catheters in children: a fifteen-year
experience of the Italian Registry of Pediatric chronic peritoneal dialysis. Perit Dial Int 2004; 24:481.
Annabelle etal, Chronic peritoneal dialysis in children,Uptodate March 2014
Rebvecca etal ,Noninfectious complications of peritoneal dialysis catheters, Uptodate March 2014
Fischbach m, Measurement of hydrostatic intraperitoneal pressure: a useful tool for the improvement
of dialysis dose prescription. Pediatr Nephrol. 2003 Oct;18(10):976-80. EPUB 2003 jul 26
Martin etal, Dialysate leaks in Peritoneal Dialysis,Seminars in dialysis,14(1) 2001
Susie Q etal, Hydrothorax: pleural effusion associated with peritoneal dialysis, Perit Dial Int. 2010 janfeb;30(1):
UK encapsulating peritoneal sclerosis,clinical practice guidelines july 2009

CHAPTER 12 PERITONEAL DIALYSIS FOR ACUTE KIDNEY INJURY IN
CHILDREN

Saudi clinical guidelines for peritoneal dialysis 2014

60

PART 2. PEDIATRIC PERITONEAL DIALYSIS CLINICAL GUIDELINES

GUIDELINE (1) PERITONEAL DIALYSIS AS A MODE OF RENAL REPLACEMENT THERAPY IN
ACUTE KIDNEY INJURY
GUIDELINE (2) ACCESS AND FLUID DELIVERY FOR ACUTE PD IN CHILDREN
GUIDELINE (3) PERITONEAL DIALYSIS SOLUTIONS FOR ACUTE PD IN CHILDREN
GUIDELINE (4) PRESCRIPTION OF ACUTE PD IN CHILDREN

GUIDELINE( 1) : PERITONEAL DIALYSIS AS A MODE OF RENAL
REPLACEMENT THERAPY IN ACUTE KIDNEY INJURY
Peritoneal dialysis is a suitable modality for renal replacement therapy in acute kidney injury
in children .
GUIDELINE (2) : ACCESS AND FLUID DELIVERY FOR ACUTE PD IN CHILDREN
2.1
Tenckhoff catheter inserted by a surgeon in the operating theatre is recommended as
the optimal choice for PD access.
2.2
Close manual PD delivery systems and Automated Peritoneal Dialysis should be used
in treating children with AKI. However, APD cannot be used when fill volumes are
too small .
GUIDELINE (3) : PERITONEAL DIALYSIS SOLUTIONS FOR ACUTE PD IN
CHILDREN
3.1
The composition of the acute peritoneal dialysis solution should include Dextrose in a
concentration designed to achieve the target Ultrafiltration.
3.2
Serum concentrations of electrolytes should be measured 12 hourly for the first 24
hours and daily once stable .More frequent monitoring may be required if clinically
indicated.
GUIDELINE (4) : PRESCRIPTION OF ACUTE PD IN CHILDREN
4.1
The initial fill volume should be limited to 10-20 ml/kg to minimize the risk of
dialysate leakage; a gradual increase in the volume to approximately 800 – 1,100
ml/m2 may be reached as tolerated by the patient. Fill volumes should not exceed 800
ml/m2 in patients < 2 years .
4.2
The initial exchange duration, including inflow, dwell and drain times, should
generally be every 60-90 minutes; gradual prolongation of the dwell time can be done
as fluid and solute removal targets are achieved. In neonates and small infants, the
exchange duration may need to be reduced to achieve adequate Ultrafiltration.
4.3
Close monitoring of total fluid intake and output is mandatory with a goal to achieve
and maintain normotension and euvolemia. Higher dialysate Dextrose concentration
can be used if clinically indicated.
4.4
Acute PD should be continuous throughout the full 24 hour period for 1-3 days.
4.5
There may be enhanced clearance of medication in acute PD and it is recommended
that doses are adjusted accordingly and where possible levels should be monitored.

Figure P4: Suggested paediatric dosing algorithm: adopted from:cullis etal,
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adopted from:cullis etal, ISPD guideline:peritoneal dialysis for acute kidney injury (under press)
SUGGESTED READING
1Sorof JM, Stromberg D, Brewer ED, Feltes TF, Fraser CD Jr. Early initiation of peritoneal dialysis
after surgical repair of congenital heart disease. Pediatr Nephrol 1999; 13:641–5
2Warady BA, Bunchman T. Dialysis therapy for children with acute renal failure: survey results. Pediatr
Nephrol. 2000 Nov;15(1-2):11-3.
3Flynn JT, Kershaw DB, Smoyer W, Brophy PD, McBryde KD, Bunchman T. Peritoneal dialysis for
manafement of paediatric acute renal failure. Perit Dial Int 2001;21:390–394
4Bonilla-Felix M. Peritoneal dialysis in the paediatric intensive care unit setting: techniques,
quantitations and outcomes. Blood Purif 2013; 35(1-3):77-80
5Dell’Aquilla R, Chiaramonte S, Rodighiero MP, Spano E, Di Loreto P, Kohn CO, et al. Rational
choice of peritoneal dialysis catheter. Perit Dial Int 2007 Jun;27 Suppl2:S119-25
6Rusthoven E, Van de Kar NA, Monnens LA, Schröder CH. Fibrin glue used successfully in peritoneal
dialysis catheter leakage in infants and small children with acute renal failure treated with PD.
Peritoneal Dial Int. 2004 May-Jun;24(3):287-9
7Ansari N. Peritoneal dialysis in renal replacement therapy for patients with acute kidney injury. Int J
Nephrol; doi: 10.4061/2011/739794. June 8, 2011, E-pub.
8Mishra OP, Gupta AK, Pooniya V, et al. Peritoneal dialysis in children with acute kidney injury: a
developing country experience. Perit Dial Int 2012; 32:431-436.
9Fischbach M. Peritoneal dialysis prescription for neonates. Perit Dial Int 1996; 16(Suppl 1): S512S514.
10Askenazi D. Evaluation and management of critically ill children with acute kidney injury. Curr Opin
Pediatr 2011; 23:201-207.
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The main steps needed to establish a successful PD program are summarized in tables 1-3.
These include the establishment and equipment of PD unit, continuous education and training
of medical and nursing staff, and patient education program including enrollment process on
PD therapy.
(1)
(a)
(b)

Education and Training Section
The setup of a PD unit should include well equipped and furnished unit (table 3)
Patients and their relatives/family/companion should be educated in this section and
introduced to PD modality of treatment and its different techniques, and how to
implement it and avoid its possible complications (table 4). Re-training and evaluation
of the performance of PD patients should be attested following the completion of their
training and before being discharged to perform at home a specific PD modality safely
and independently.

(2)

Therapeutic Section This section should be well equipped and furnished to allow for
treating at least 2-3 patients at a time. (table 3).
Nursing Office
This section should be furnished well. Table 3 .

(3)
(a)
(b)

The PD nurse could use this space to organize the necessary PD work, and assess the
adequacy of PD treatment by measuring the Kt/v and clearances, and assess the
transporter type of the peritoneal membrane of PD patients following the performance
of peritoneal equilibration test (PET) by using PD software programs.

(4)

Store
The PD unit should allow for a storage space for daily/weekly storing and accessing
the required quantities of different types of PD solutions, catheters, dressing gauze,
gloves, syringes, needles and other daily used materials that are usually used for PD
training and treatment.

Education and Training Program for Medical Staff
Continuous education and training of the medical staff (nurses and nephrologists) on the
modalities of peritoneal dialysis is an essential part of the success of the PD program. This
process should be planned to precede the establishment of a PD unit. Potential PD nurses
should receive a theoretical background course on anatomy and physiology, modalities,
applications, procedures, indications and advantages and disadvantages of peritoneal dialysis
(table 5). They should also receive adequate practical exposure in other well established PD
unit/centers under the supervision of experienced staff. Equally important, nephrologists should
undergo theoretical and practical re-training courses and receive encouragement and support to
consider PD treatment as an important and possible first modality option for management of
ESRD patients. Policies and procedures should be established and continuously updated
according to International Society of Peritoneal Dialysis (ISPD) guidelines/recommendations
and clinical practice guidelines.
The medical staff educational and training program should include implementation of major
courses provided by PD provider companies. Educationa and training should also be supported
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by providing educational materials including internet PD web sites, brouchers, booklets,
video/DVD programs and PD scientific journals.
Patient Education/Training and Enrollment Process on PD Therapy
In general, there are no selective criteria for acceptance of patients on APD. This is in particular
the case for patients transferred from HD due to failed vascular access or cardiovascular
instability, as there is no other possible choice. Patients approaching ESRD, who were under
the care of nephrologists/renal team, should be assessed according to clinical suitability of each
patient for PD treatment and, when needed, the availability of caregiver. The list of preparation
and enrollment of a potential PD patient includes the following steps:
1) Following the diagnosis of CKD, and in particular when a patient has approached stage 4
(GFR <30 ml/min), the patient should be referred to a counseling clinic for explanation of the
possible future options of available renal replacement therapy including PD as a priority
modality of treatment. APD treatment option should also be provided for patients with failed
hemodialysis, mainly due to vascular access problem, and offered as well for patients on
regular hemodialysis following adequate explanation of its techniques and advantages.
2) Once a symptomatic patient has reached ESRD and accepted PD treatment as a preferred
treatment modality, a referral and assessment forms should be filled by the treating
nephrologist and sent to the PD unit.
3) Teaming up with an experienced general surgeon is an important step for PD catheter
insertion and postsurgical care, and together with the support of a dietitian, psychiatrist and
social worker PD treatment can be a successful modality.
4) The patient should then be examined by the nephrology team and by the general surgeon to
ensure the absence of any contraindication for PD catheter insertion in the peritoneal cavity.
5) The nursing staff at PD unit should welcome the patient and family/relatives and explain to
them, in simple terms, the modality of PD treatment using posters and educational materials in
order to achieve full understanding and acceptance of treatment and obtain informed consent.
These measures should include the following:
a) Explanation of the normal function of the kidney and how it can be substituted by PD
dialysis.
b) The basic principles of manual and automated PD treatment.
c) Demonstration and explanation of the need of PD dialysis disposables.
d) Assessment of patient educational standard during introduction and explanation of PD
treatment. This would enable the PD team to a better approach to patient.
e) Correction of misconception about PD treatment modality.
f) Improve the confidence of patient with PD and alleviate any concerns or worries by
assuring the patient/family their ability to perform these simple but important procedure steps.

Saudi clinical guidelines for peritoneal dialysis 2014

65

PART 3. PERITONEAL DIALYSIS UNIT

g) Introduce the potential PD patient to an already existing PD patient(s) to ask questions and
boost confidence.
h) Introduce patients and their relative/companion to different techniques of PD modality; how
it can be implemented and how to avoid its possible complications. This could be achieved by
watching PD educational programs recorded on videocassette or DVD, using plastic models
with samples of PD catheters, PD solutions and demo PD machine, and by providing patient
with educational leaflets/booklets, handouts and posters on PD treatment.
i) Re-training and evaluation of the performance of PD patients should be attested following
the completion of their training and before being discharged to perform at home a specific PD
modality safely and independently.
6) Once agreed and accepted the PD option, the patient should be referred to a general surgeon
(who’s part of the renal/PD team) to insert the double-cuff standard silicon Tenckhoff PD
catheter after securing a consent and the willingness of patient and/or his family/relative to be
trained on procedure and techniques of PD treatment.patient will be managed as per clinical
guidelines recommendations of PD catheter insertion.
7)
During this period, the patient/family or relatives should be trained on how to perform
the steps of PD procedure.
8)
It is advisable to allocate a specific qualified and trained nurse to train the patient; as
involvement of more than one nurse may create confusion to patient. During the training stage,
it is aimed that patient should learn and practice the technical skills under the supervision of
qualified and experienced PD nurse. It is important to continuously assess the ability of patient
to perform the technique independently, correct his/her mistakes, use simple language and
allow for any simple or possibly thought stupid question. The training schedule should be
planned over one week period. Once the renal team is confident that the patient is capable of
practicing the procedure independently under aseptic conditions, then he/she can be discharged
home to continue self-treatment.
9)
Scheduled home visits are mandatory to check on performing PD procedure in a specific
setting and in aseptic environment. Furthermore, it is equally important to ensure the
availability of suitable room to store PD solutions. Patient at home should be supplied with the
telephone number of the PD unit and PD nurse for any possible need for consultation. PD
patients should also be scheduled for monthly hospital visit to PD clinic for re-assessment of
PD treatment, performance of PET and PD adequacy by measuring Kt/V. During these visits to
PD clinic, the PD prescription should be adjusted according to patient’s need.
10)

The supply of PD solutions/machine/disposables direct to patients at their homes is
vital in running a successful PD program.The advantages of home delivery system are
summarized in table 5.
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It is recommended to organize regular monthly supplies of PD solutions direct from
the
providing company’s stores by creation and implementation of a monthly
prescription/order form.

11)

Table 1: Ten steps for implementation of PD program
1.

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

Table 2: Requirements for establishing and succeeding a PD program
1.

2.
3.
4.

5.

6.

7.

8.

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

PD: peritoneal dialysis, HD: hemodialysis, OPD: outpatient department.
Table 3: peritoneal dialysis unit sections
PERITONEAL DIALYSIS UNIT SECTIONS
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clinic room
- clean set out, washbasins with
long tab water handle
- beds and clean/sterile bed sheets,
pillows and blankets, bedside
tables
- intravenous solutions holding
stands, trolleys carrying necessary
medications, sterile sets and sheets,
gloves, syringes, needles and
dressing gauze.
- Adequate supplies of PD
catheters, PD solutions of different
types, concentrations and volumes.

training ,education
room
-clean set out, sofas,
coffee
tables,
cupboard/shelves,
-educational materials
(handouts,
posters,
booklets),video
cassette/DVD player,
plastic models, gloves,
syringes,
-needles,
gauze
-samples

dressing

of

PD

nursing office

store room

-adjacent to training
room

PD
solutions,
catheters,
dressing
gauze,
gloves,
syringes,
needles and
other daily
used
materials

- desk, chair,
telephone/fax,
computer and the
suitable PD software
programs and a
printer.

-supplies
should in
sufficient
amount for
daily use

others

Patients
waiting
area for
male
and
female
patients
wash
rooms

should catheters and PD
be equipped with a desk, solutions
chair, computer and cabinet
- demo APD machine.
for patients .
- monitoring area which

Table 4 : PD education programs

Responsibility
Providers
Topics

Nursing education programs
Peritoneal dialysis program manager
Nursing administration
Nephrologists,Nurse educators,PD company
1. Brief history of PD
2. Anatomy of the peritoneum
3. PD kinetics
4. Factor affecting PD efficiency
5. Types of PD
6. PD catheters
7. Catheter insertion: pre and post care
8. Catheter break-in
9. Exit site care
10. Dialysis prescription
11. PD procedure
12. Patients education
13. Nursing follow up
14. Routine medications
15. Acceptable blood chemistries
16. Infectious complications of PD
17. Non-Infectious complications of PD
18. Technical problems

Patient education programs
Peritoneal dialysis program manager
Nursing administration
PD nurses,nephrologists
1. Healthy Kidneys and kidney function
2. How CAPD works
3. Exchange procedure
4. Cleanliness and Hygiene
5. Weight and Fluid
Balance
6. Exit site care
7. Peritonitis
8. Diabetic patients
9. Medications
10. Maintaining supplies

Table 5: Advantages of home delivery system of PD solutions

1.

Happiness, satisfaction and confidence of PD patients in their treatment modality due to the assurance
of continuous and regular supply and delivery of all their needs of PD solutions and disposables to
maintain their PD treatment, without their direct involvement.
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2.

Confidence of the PD team in the delivery system as a backup of the program.

3.

Lack of need to store large quantities of PD solutions in hospital/department or PD unit stores, and
hence there should be no need for creating extra space or storage area.

4.

Avoidance of retained or expired PD solutions.

5.

A track record of patient prescriptions and consumption.

6.

Precise assessment of monthly and yearly consumption of all patients, which should result in accurate
assessment of planning budget and reimbursements.
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