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Introduction

Peritoneal dialysis (PD) is long established asagomoption for renal replacement
therapy in patients with end-stage renal disease.is an important part of an

integrated service for renal replacement therapy ithfrequently selected by patients
as their preferred initial mode of therapy and isharapeutic option for patients

wishing or needing to swap from HD and after rerehsplant failure.

This guideline is an update of the PD module phblis on-line on the Renal
Association websiteyww.renal.orgin 2007. The English language literature was
searched to identify relevant articles on PD puiglds between 2006 and 2010
including:

* Medline search using “peritoneal dialysis” combimgth relevant terms

* Cochrane Database of Systematic Reviews

» Review of other national / international PD clidigaidelines

» ldentification of further articles quoted in iddid papers

The recommendations in this version of the Renasodmtion Clinical Practice
Guidelines for Peritoneal Dialysis guideline haweeib assessed according to the
modified GRADE system. The system was producedabgroup of guideline
developers and experts in evidence-based medidinexplicitly describes both the
strength of the recommendations and the qualithefunderlying evidence, with the
aim of maximising applicability to standard clinigaactice (1-6). The system grades
level of expert recommendation as “strong” (Grajlerl‘weak” (Grade 2) according
to balance of benefits, risk, burden and cost. dhality or level of evidence is
assessed as “high” (Grade A), “moderate” (Grade'IBYy” (Grade C) or “very low”
(D) depending on factors such as study designc¢itiess of evidence and consistency
of results. The modified GRADE system has beerptatbby the Renal Association
Clinical Practice Guidelines Committee and is wydaked by a large number of
clinical guideline organisations including NICE,GN, KDIGO, ERBP, KDOQ]I,
BMJ and WHO (4,7,8). The recommendations in thislgiine have been harmonised
with other PD guidelines whenever possible and rdmommendations to follow

international PD guidelines have not been graded.



Grade of Clarity of risk/benefit | Quality of supporting evidence| Implications
Recommendatic
1A Benefits clearly Consistent evidence from well | Strong recommendations, cgn
outweigh risk and performed randomized, apply to most patients in most
Strong burdens, or vice versa controlled trials or circumstances without
recommendation. overwhelming evidence of someaeservation. Clinicians should
High quality other form. Further research is| follow a strong
evidence. unlikely to change our recommendation unless therg
confidence in the estimate of | is a clear rationale for an
benefit and risk. alternative approach.
1B Benefits clearly Evidence from randomized, Strong recommendation and
outweigh risk and controlled trials with important | applies to most patients.
Strong burdens, or vice versa limitations (inconsistent results, Clinicians should follow a
recommendation. methods flaws, indirect or strong recommendation unless
Moderate quality imprecise), or very strong a clear and compelling
evidence. evidence of some other researftationale for an alternative
design. Further research may | approach is present.
impact on our confidence in the
estimate of benefit and risk.
1C Benefits appear to Evidence from observational | Strong recommendation, and
outweigh risk and studies, unsystematic clinical | applies to most patients. Some
Strong burdens, or vice versa experience, or from randomizefdof the evidence base

recommendation.

controlled trials with serious

supporting the

Low quality flaws. Any estimate of effect is| recommendation is, howeve
evidence. uncertain. of low quality.

1D Benefits appear to Evidence limited to case studigs  Strong recomméndatsed
Strong outweigh risk and mainly on case studies and

recommendation
Very low quality

burdens, or vice versa

expert judgement

evidence
2A Benefits closely Consistent evidence from well | Weak recommendation, best
balanced with risks | performed randomized, action may differ depending
Weak and burdens controlled trials or on circumstances or patients
recommendation. overwhelming evidence of someor societal values
High quality other form. Further research is|
evidence. unlikely to change our
confidence in the estimate of
benefit and risk.
2B Benefits closely Evidence from randomized, Weak recommendation,
balanced with risks | controlled trials with important | alternative approaches likely|
Weak and burdens, some | limitations (inconsistent results| to be better for some patient
recommendation. | uncertainly in the methods flaws, indirect or under some circumstances

Moderate quality

estimates of benefits,

imprecise), or strong evidence

b

evidence. risks and burdens of some other research design
Further research may change the
estimate of benefit and risk.
2C Uncertainty in the Evidence from observational | Very weak recommendation;
estimates of benefits,| studies, unsystematic clinical | other alternatives may be
Weak risks, and burdens; | experience, or from randomizegdequally reasonable

recommendation.

benefits may be

controlled trials with serious

Low quality closely balanced with| flaws. Any estimate of effect is

evidence. risks and burdens uncertain.

2D Uncertainty in the Evidence limited to case studigs Weak recommenuatsed
Weak estimates of benefits, mainly on case studies and

recommendation
Very low quality
evidence

risks, and burdens;
benefits may be
closely balanced with
risks and burdens

expert judgement
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Summary of Clinical Practice Guidelines for Peritoreal Dialysis

1. Peritoneal Dialysis (PD) (Guidelines PD 1.1 — 1.5)
Guideline 1.1 — PD : Equipment and Resources

We recommend that Peritoneal Dialysis should bveledd in the context of a
comprehensive and integrated service for renahogphent therapies, including
haemodialysis (including temporary backup fac#ijigransplantation and
conservative care. Both continuous ambulatory geeial dialysis (CAPD) and
automated peritoneal dialysis (APD), in all itsnfiar should be available. Dedicated
PD nursing staff (1 W.T.E. per 20 patients) shdaddoart of the multidisciplinary
team (1C). We recommend that each unit has a desdtead clinician for PD (1C).
Assisted PD should be available to patients wistongave home dialysis treatment
but unable to perform self-care PD. (1C)

Guideline 1.2 — PD : Equipment and Resources

We recommend that all equipment used in the dgliged monitoring of therapies
should comply with the relevant standards for madétectrical equipment [BS-EN
60601-2-39:1999, BS5724-2-39:1998, IEC 60601-2-398] Particular requirements
for the safety — specification for peritoneal d&asyequipment]. Tubing sets and
catheters should carry the “CE” mark to indicats the item conforms to the
essential requirements of the Medical Devices Diveq93/42/EEC) and that its
conformity has been assessed in accordance wiitiretive. (1C)

Guideline 1.3 — PD : Equipment and Resources



We recommend that fluids for peritoneal dialysis srquired to satisfy the current
European quality standards as indicated in the @& good manufacturing practice
and the European Pharmacopoeia Monograph “Solutarri2eritoneal Dialysis”.
Manufacturing facilities are required to meet takevant standards (ISO 9001/2 and
EN 46001/2). Product registration files must bensitted to and product approval
given by the Medicines Control Agency. (1C)

Guideline 1.4 — PD : Equipment and Resources

We recommend that the use of disconnect systemddshe standard unless
clinically contraindicated (1A)

Guideline 1.5 — PD : Equipment and Resources

We suggest that biocompatible PD solutions (noqigllow concentrations of
glucose degradation products) should be used iamatexperiencing infusion pain.
(2B)

2. Peritoneal Dialysis (PD) (Guidelines PD 2.1 — 2.4)
Guideline 2.1 — PD : Preparation for Peritoneal Di§ysis

We recommend that all patients should, where plesdile adequately prepared for
renal replacement therapy and this should incledeiving information and

education about PD treatment, delivered by an éxpesd member of the MDT.
Patients commencing RRT in an unplanned fashiowfatever reason should
receive this information once appropriate (GRADB.Jast track education and
urgent PD catheter insertion with acute start ofdADuld be available, and be offered
to suitable patients urgently starting on RRT whshato avoid temporary
haemodialysis. (1C)

Guideline 2.2 — PD : Preparation for Peritoneal Di§ysis

We recommend that, where possible, timing of PDetat insertion should be
planned to accommodate patient convenience, comemead of training between 10
days and 6 weeks and before RRT is essential tWenarrection of early catheter-
related problems without the need for temporaryn@dialysis. (1C)

Guideline 2.3 — PD : Preparation for Peritoneal Di§ysis

We recommend that PD catheter insertion practioelldlbe managed according to
the Renal Association Peritoneal Access Guidelines.

Guideline 2.4 — PD : Preparation for Peritoneal Di§ysis
We recommend that peri-operative catheter carecatigeter complications (leaks,

hernias, obstruction) should be managed accorditiget International Society of
Peritoneal Dialysis guidelines.



3. Peritoneal Dialysis (PD) (Guidelines PD 3.1 — 3.3)
Guideline 3.1 — PD : Solute Clearance

We recommend that both residual urine and peritatiab/sis components of small
solute clearance should be measured at least sithigar more frequently if
dependant on residual renal function to achievaralee targets or if clinically or
biochemically indicated. Both urea and/or creagnifearances can be used to
monitor dialysis adequacy and should be interpreii¢tin the limits of the methods.
(1C)

Guideline 3.2.1 — PD : Solute Clearance

We recommend that a combined urinary and peritokg®l, e, 0f >1.7/week or a
creatinine clearance ab0L/week/1.73rfishould be considered as minimal treatment
doses. (1A)

Guideline 3.2.1 — PD : Solute Clearance

We recommend that the dose should be increasedtienps experiencing uraemic
symptoms. (1B)

Guideline 3.3 — PD : Solute Clearance

We recommend that a continuous 24 hour PD regimeefgrred to an intermittent
regime. (1B)

4, Peritoneal Dialysis (PD) (Guidelines PD 4.1 — 4.5)

Guideline 4.1 — PD : Ultrafiltration and Fluid Management

We recommend that peritoneal membrane functionldimeimonitored regularly (6
weeks after commencing treatment and at least #igraravhen clinically indicated)
using a peritoneal equilibration test (PET) or &glént. Daily urine and peritoneal

ultrafiltration volumes, with appropriate correctitor overfill, should be monitored
at least six-monthly. (1C)

Guideline 4.2 — PD : Ultrafiltration and Fluid Management

We recommend that dialysis regimens resultinguidfteabsorption should be
avoided. Patients with high or high average sdhatesport, at greatest risk of this
problem, should be considered for APD and icodex{fiA)

Guideline 4.3 — PD : Ultrafiltration and Fluid Management

We recommend that dialysis regimens resulting utine utilisation of hypertonic

(3.86%) glucose exchanges should be avoided. Wammmpriate this should be
achieved by using icodextrin or diuretics. (1B)



Guideline 4.4 — PD : Ultrafiltration and Fluid Management

We recommend that treatment strategies that fam@servation of renal function
should be adopted where possible. These includesa®f ACEi, ARBs and
diuretics, and the avoidance of episodes of deligadra(1B)

Guideline 4.5 — PD : Ultrafiltration and Fluid Management

We recommend that anuric patients who consistettyeve a daily ultrafiltration of

less than 750 ml should be closely monitored aad#nefits of modality switch
considered. (1B)

5. Peritoneal Dialysis (PD) (Guidelines PD 5.1 — 5.2)

Guideline 5.1 — PD : Infectious Complications

Guideline 5.1.1 — PD Infectious Complications : Prention Strategies

We recommend that PD units should undertake reguidit of their peritonitis and
exit-site infection rates, including causative arigan, treatment and outcomes. They
should enter into active dialogue with their miaodbgy department and infection
control team to develop optimal local treatment prelention protocols. (1B)
Guideline 5.1.2 — PD Infectious Complications : Preention Strategies

We recommend that flush-before-fill dialysis detivsystems should be used. (1A)
Guideline 5.1.3 — PD Infectious Complications : Preention Strategies

We recommend that patients should undergo regeNésion of their technique (at
least annually or more frequently if indicated, Isas after an episode of PD-related
infection or a significant interruption to the patt performing PD) and receive
intensified training if this is below standard. (1C

Guideline 5.1.4 — PD Infectious Complications : Preention Strategies

We recommend that initial catheter insertion shdaddaiccompanied by antibiotic
prophylaxis. (1B)

Guideline 5.1.5 — PD Infectious Complications : Preention Strategies

We recommend that invasive procedures should bengzanied by antibiotic
prophylaxis and emptying the abdomen of dialysigiffor a period commensurate
with the procedure. (1C)

Guideline 5.1.6 — PD Infectious complications : Prention Strategies

We recommend that topical antibiotic administrattiould be used to reduce the
frequency ofStaph. aureus and Gram negative exit-site infection and pertien{1A)



Guideline 5.2 — PD : Infectious complications
Guideline 5.2.1 — PD Infectious complications : Tratment

We recommend that exit site infection is suggebtegain, swelling, crusting,
erythema and serous discharge; purulent dischéngg/s indicates infection. Swabs
should be taken for culture and initial empiricrigy should be with oral antibiotics
that will coverS. aureusand P. aeruginosa. (1B)

Guideline 5.2.2 — PD Infectious complications : Tratment

We recommend that methicillin resistant organismMB$A) will require systemic
treatment (e.g vancomycin) and will need to conwaity local infection control
policies. (1C)

Guideline 5.2.3 — PD Infectious complications : Tratment

We recommend that initial treatment regimens faitpeitis should include cover for
bacterial Gram positive and Gram negative organisiciading Pseudomonas species
until result of culture and antibiotic sensitiviiare obtained. (1C)

6. Peritoneal Dialysis (PD) (Guidelines PD 6.1 — 6.4)
Guideline 6.1 — PD : Metabolic Factors

We recommend that standard strategies to optinideetic control should be used;
these should be complemented by dialysis presonipggimens that minimise
glucose, including glucose free solutions (icodex@and amino-acids), where
possible. (1B)

Guideline 6.2 — PD : Metabolic Factors

We recommend that plasma bicarbonate should betaiaa within the normal
range; this can be achieved in the vast majorifyadients by adjusting the dialysis
dose and/or dialysate buffer concentration. Ocoadip bicarbonate buffered
solutions will be required. (1B)

Guideline 6.3 — PD : Metabolic Factors

We suggest that central obesity can worsen or dpualsome PD patients. The risk
of this problem, and associated metabolic compéioat notably increased
atherogenicity of lipid profiles and insulin resiste, can be reduced by avoiding
excessive glucose prescription and using icodeXi2i@)

Guideline 6.4 — PD : Metabolic Factors
We recommend that awareness of the effects of ktddeon assays for estimation of

amylase and glucose (using glucose dehydrogenaseldsbe disseminated to
patients, relatives, laboratory and clinical stéftC)



7. Peritoneal Dialysis (PD) (Guidelines PD 7.1)
Guideline 7.1 — PD : Encapsulating Peritoneal Sclesis

We recommend that the diagnosis and managementapsulating peritoneal
sclerosis (EPS), including consideration of suigianagement of EPShould
follow the principles outlined in the UK Encapsutat Peritoneal Sclerosis Clinical
Practice Guidelines. (1C)

Guideline 7.2 — PD : Encapsulating Peritoneal Sclesis

We recommend that there is no optimal durationesftpneal dialysis and decisions
regarding the duration of therapy should be tadae the individual patient, taking
into account clinical and social factors and thigmd's wishes, and should follow the
principles outlined in the ISPD Length of Time orerioneal Dialysis and

Encapsulating Peritoneal Sclerosis Position P4pe).

Summary of Audit Measures for Peritoneal Dialysis

Audit Measure 1: Availability of modality choice

Audit Measure 2: Monitoring of modality switching

Audit Measure 3: Patient to peritoneal dialysis nursing staff ratio

Audit Measure 4: Availabilty of assisted PD, utilisation and outcesn

Audit Measure 5: Systems in place to check medical equipment

Audit Measure 6: Systems in place to ensure purchase of dialysis fillfil legal
requirements

Audit Measure 7: Use of non-standard systems with documentatiotiratal
indication

Audit Measure 8: Use of biocompatible solutions and indicationudee

Audit Measure 9: Audit of care pathway for dialysis preparationrtolude
information given (including proportion of patierdfered PD), when and who
delivers it.

Audit Measure 10: Audit of information on modality options provideal patients
presenting who urgently require RRT, and bothahiind subsequent modality of
RRT selected by these patients.

Audit Measure 11: Audit of care pathway for catheter insertion tolune timeliness
and need for temporary haemodialysis

Audit Measure 12: Catheter complications and their resolution

Audit Measure 13 Frequency of solute clearance (residual and peyéth)
estimation

Audit Measure 14: Cumulative frequency curves for the total solléaance
Audit Measure 15: Frequency of measurement of membrane functiorduakurine
and peritoneal ultrafiltration volume

Audit Measure 16: Identify patients with fluid reabsorption in lodgvell

Audit Measure 17: Number of patients regularly requiring hypertof8c86%
glucose) exchanges to maintain fluid balance

Audit Measure 18: Identify patients with a total fluid removal <75t per day.



Audit Measure 19: Routine annual audit of infection prevention siggs

Audit Measure 20: Routine annual audit of PD peritonitis rates (inlhg proportion
of culture negative cases)

Audit Measure 21 Routine annual audit of infection outcomes

Audit Measure 22: Cumulative frequency curves of plasma bicarbonate

Audit Measure 23: Processes in place to increase awareness oferéade of assays
by icodextrin metabolites



Summary of Clinical Practice Guidelines for Peritoreal Dialysis

1. Peritoneal Dialysis (PD) (Guidelines PD 1.1 — 1.5)
Guideline 1.1 — PD : Equipment and Resources

We recommend that Peritoneal Dialysis should be dekred in the context of a
comprehensive and integrated service for renal reptement therapies, including
haemodialysis (including temporary backup facilities), transplantation and

conservative care. Both continuous ambulatory perdneal dialysis (CAPD) and
automated peritoneal dialysis (APD), in all its foms should be available.
Dedicated PD nursing staff (1 W.T.E. per 20 patiers) should be part of the
multidisciplinary team (1C). We recommend each unithas a designated lead
clinician for PD (1C). Assisted PD should be avaible to patients wishing to
have home dialysis treatment but unable to perfornself-care PD. (1C)

Rationale

Evidence from observational studies or registnadaitth all its limitations, indicate
that peritoneal dialysis (PD) used in the contdéxrointegrated dialysis programme is
associated with good clinical outcomes, certaimgnparable to haemodialysis in the
medium term (HD) (1-6). The only randomised studiECOSAD), comparing HD to
PD as a first treatment showed no differencesyad quality adjusted life years or 5
year mortality, but the number randomised was figaht to generalize this
observation; notably, most patients in this natiostady had sufficient life-style
preferences related to one modality to decline @amsation (7). PD has a significant
technique failure rate however, so patients needédoable to switch treatment
modality (to either temporary or permanent HD) irtimely manner, which has
implications for HD capacity.

PD modalities (CAPD v. APD) have a different impaatlife-style; one randomised
study found that APD creates more time for the gudtito spend with family or
continue employment but is associated with redupealdity of sleep (8). APD is the
preferred modality for children. There are medicaications for APD (see sections
2, 3 and 4), but generally modality choice is adifle issue. Studies suggest no
difference in outcomes resulting from selection @APD or APD as initial PD
modality (9-11).

The success of a PD programme is dependent upociakped nurses with

appropriate skills in assessing and training p&idéor PD, monitoring of treatment
and with sufficient resources to provide continwage in the community. A recent
randomised trial of more intensive training hasvamohat this reduces peritonitis risk
(12) (see section 5). Several studies have docwtddht benefits of home visits in
identifying new problems, reducing peritonitis andn-compliance (13-15). It is
usually possible for a WTE PD nurse to deliver tiuslity of care with a caseload of
20 PD patients (see recommendations of the Nati®aalal Workforce Planning

Group, 2002). Having a designated lead clinicianR® in each unit may help to
promote PD as a therapy option and to developcaimhanagement policy.



Assisted PD, with provision of nursing support e tommunity to help with part of
the workload and procedures associated with P&, useful option to overcome an
important barrier to home dialysis therapy (16)si&sed APD should be available for
patients, who are often but not always elderly himg to have dialysis at home, but
are unable to perform self-care PD.

Audit Measure 1: Availability of modality choice

Audit Measure 2: Monitoring of modality switching

Audit Measure 3: Patient to peritoneal dialysis nursing staff ratio
Audit Measure 4: Availability of assisted PD, utilisation and ouhces
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Guideline 1.2 — PD : Equipment and Resources

We recommend that all equipment used in the delivgr and monitoring of
therapies should comply with the relevant standardsfor medical electrical
equipment [BS-EN 60601-2-39:1999, BS5724-2-39:199&C 60601-2-39:1998,
Particular requirements for the safety — specificabn for peritoneal dialysis
equipment]. Tubing sets and catheters should carrthe “CE” mark to indicate
that the item conforms to the essential requiremest of the Medical Devices
Directive (93/42/EEC) and that its conformity has lben assessed in accordance
with the directive. (1C)

Audit Measure 5: Systems in place to check medical equipment

This is a legal requirement

Guideline 1.3 — PD : Equipment and Resources

We recommend that fluids for peritoneal dialysis ae required to satisfy the
current European quality standards as indicated inthe European good
manufacturing practice and the European Pharmacopaa Monograph
“Solutions for Peritoneal Dialysis”. Manufacturing facilities are required to
meet the relevant standards (ISO 9001/2 and EN 460D(2). Product registration
files must be submitted to and product approval gien by the Medicines Control
Agency. (1C)

Audit Measure 6: Systems in place to ensure purchase of dialysis filllfil legal
requirements.

This is a legal requirement
Guideline 1.4 — PD : Equipment and Resources

We recommend that the use of disconnect systems sk be standard unless
clinically contraindicated (1A)

Audit Measure 7: Use of non-standard systems with documentatiotiratal
indication

Rationale

Disconnect systems have been shown through randdrtrials to be associated with
a lower peritonitis risk, especially in infectiodse to touch contamination (1)
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Guideline 1.5 — PD : Equipment and Resources

We suggest that biocompatible PD solutions (normgiH, low concentrations of
glucose degradation products) should be used in pahts experiencing infusion
pain. (2B)

Audit Measure 8: Use of biocompatible solutions and indicationudee

Rationale

A minority of patients commencing PD will experienmfusion pain, often severe
enough to consider discontinuing the therapy. Abfl®wlind randomised study
demonstrated that pain could be prevented by wsingrmal pH, bicarbonate-lactate
buffered dialysis fluid (Physioneal) (1). Subsedusimical experience has found that
the benefit of this more biocompatible solutioniofusion pain results in immediate
and sustained benefit, and is probably applicabtghier biocompatible solutions.

The evidence of clinical benefit from the routingeuof biocompatible solutions is
more controversial. Standard solutions are clehibrincompatible, with low pH
(~5.2), lactate rather than bicarbonate bufferhtigmolality and high concentrations
of glucose which also result in high concentratiohglucose degradation products
(GDPs). Manyin vitro andex vivo studies have demonstrated the relative toxicity of
these solutions, with all of the bioincompatiblatiees playing their part (2-7). There
is also strong observational evidence that (a)irdetrtal functional changes to the
peritoneal membrane occur with time on treatmerickv are more exaggerated in
patients using solutions with high glucose conedittn early in their time on therapy
(8, 9) and (b) morphological changes occur thatrelaed to time on treatment which
include membrane thickening and vascular scarriy). (Time on treatment is also
the greatest risk factor for encapsulating periabselerosis (EPS) (11, 12).

These observations have led all the main dialysimpanies to develop and market
‘biocompatible’ solutions, with normalization of pHeduction of GDPs and a
variable approach to buffering. In randomised chihirials these solutions have been
shown to improve the dialysate concentrations aimarkers considered to be
indicators of mesothelial cell and possibly membramealth (13-16). Systemic
benefits possibly include reduced circulating adeshglycation end-products (16)
and better glycaemic control in diabetics (17). @& currently lacking on hard
clinical endpoints such as technique failure, fiomal membrane change or patient
survival. One non-randomised, retrospective obsiemval study has found an
improved patient but not technique survival, patenn this study using
biocompatible solutions were younger, suggestirgelaction bias that may not be
fully adjusted for, so caution should be exercigedhe interpretation of this study
(18). Similar findings have been reported in a sgbent observational study, which
has the advantage of including analysis of cohortédched for factors including
cardiovascular comorbidity, socioeconomic statusl arentre experience (19).
However, the limitations of being a non-randomisedly with no fixed indication for
prescription of biocompatible fluid, with potentidbr selection bias, and with



differences in characteristics of the unmatchedujgso still apply (19). Non-
randomised, observational studies have also sugmeat beneficial effect of
biocompatible solutions on peritonitis rates (20,2but the strength of the
conclusions are limited by the non-randomised suelsign and possibility of other
factors contributing to observed differences ineation rates. Some studies have
suggested a benefit of low-GDP biocompatible flums residual function (22).
However, confounding factors in these studies sashdifferences in ultrafiltration
between groups (which may indirectly affect resldugne via effects on hydration)
or cross-over study design, make conclusions onattieal effect of the fluids on
residual renal function uncertain (23).

Currently there is insufficient evidence to recommehehat all patients should be
treated with biocompatible solutions, especiallytlis may have a significant cost
implication. A selective approach to their use stidae considered. Working on the
assumption that the primary benefit of biocompatildolutions is membrane
protection then there is evidence indicating thiattional membrane changes become
more significant at 4 years of treatment, evenatignts commencing PD with good
residual renal function and low use of hypertonichanges (9). Likewise the
incidence of EPS is rare before this period of timetreatment. This issue remains
controversial at this stage and further studiesegaired.
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2. Peritoneal Dialysis (PD) (Guidelines PD 2.1 — 2.4)
Guideline 2.1 — PD : Preparation for Peritoneal Di§ysis

We recommend that all patients should, where posdiy, be adequately prepared
for renal replacement therapy and this should inclde receiving information and
education about PD treatment, delivered by an exp@&nced member of the MDT.
Patients commencing RRT in an unplanned fashion fowhatever reason should
receive this information once appropriate (GRADE 1Q. Fast track education
and urgent PD catheter insertion with acute start 8PD should be available, and



be offered to suitable patients urgently starting o RRT who wish to avoid
temporary haemodialysis. (1C)

Audit Measure 9: Audit of care pathway for dialysis preparationrtolude
information given (including proportion of patier@ered PD), when and who
delivers it.

Audit Measure 10: Audit of information on modality options providéal patients
presenting who urgently require RRT, and bothah#ind subsequent modality of
RRT selected by these patients.

Rationale

The arguments and rationale for this guideline teelto the National Service

Framework for Renal Services, Part 1. The readereferred to standard 2,

Preparation and Choice pp. 21-23. The vast majofifyatients commencing dialysis
are medically suitable to receive PD if they seléctSome commonly perceived
medical “contraindications” to PD are overstatefihe majority of patients with a

previous history of major abdominal surgery maycsssfully be treated with PD (1).
It is also unusual to be unable to achieve tangetissolute clearances in the majority
of larger patients (with the availability of APDyen when anuric).

When patients present needing prompt, unplannetitetaenal replacement therapy,
rapid insertion of a PD catheter with acute sthRD, along with fast track education
regarding dialysis modalities, may allow a propmrtto commence directly on PD,
avoiding temporary vascular access and urgent hdialgsis (2,3). Such patients
who initially receive acute start of haemodialysi®uld receive follow up education
regarding RRT options.
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Guideline 2.2 — PD : Preparation for Peritoneal Di§ysis

We recommend that, where possible, timing of PD chéter insertion should be
planned to accommodate patient convenience, commemment of training
between 10 days and 6 weeks and before RRT is ed&drio enable correction of
early catheter-related problems without the need fotemporary haemodialysis
(1C)

Audit Measure 11: Audit of care pathway for catheter insertion tolunie timeliness
and need for temporary haemodialysis



Rationale

The arguments and rationale for this guideline teelto the National Service
Framework for Renal Services, Part 1. The readesfesred to standard 3, Elective
Dialysis Access Surgery, pp. 24-26. The Moncrigheter is buried subcutaneously
and is designed to be left in this position, whean remain for many months, until
required (1).
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Guideline 2.3 — PD : Preparation for Peritoneal Di§ysis

We recommend that PD catheter insertion practice stuld be managed
according to the Renal Association Peritoneal AccesGuidelines

Guideline 2.4 — PD : Preparation for Peritoneal Di§ysis

We recommend that peri-operative catheter care anctatheter complications
(leaks, hernias, obstruction) should be managed amaling to the International
Society of Peritoneal Dialysis guidelines availablat www.ispd.org

Audit Measure 12: Catheter complications and their resolution
Rationale

For management of the catheter in the peri-operaperiod, for catheter related
problems including leak (internal and external)pftbow, obstruction and hernias the
guidelines developed by the International Socidtyeritoneal Dialysis should be
used, www.ispd.org (1, 2). Catheter problems due to increased parétoneal
pressure, especially leaks, hernias and prolapsarmimportant medical indication
for the use of APD either temporarily or permangnploor flow or catheter related
flow pain should be treated with tidal APD. In thmjority of cases where surgical
repair for mechanical complications is requiredy.(ecatheter replacement, hernia
repair) it is possible to avoid the need to tempot@gaemodialysis. In many PD
patients, remaining residual renal function maynperan adequate period post-
surgery before dialysis needs to be recommenceder&/PD does need to start soon
after surgery, in many cases this may be safelyeaet by initial use of APD with
small volume exchanges and avoiding a day dwelhabulant patients (3).
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3. Peritoneal Dialysis (PD) (Guidelines PD 3.1 — 3.3)
Guideline 3.1 — PD : Solute Clearance

We recommend that both residual urine and peritonekdialysis components of
small solute clearance should be measured at leastx monthly or more
frequently if dependant on residual renal functionto achieve clearance targets or
if clinically or biochemically indicated. Both urea and/or creatinine clearances
can be used to monitor dialysis adequacy and shoulge interpreted within the
limits of the methods. (1C)

Audit Measure 13: Frequency of solute clearance (residual and per#h
estimation

Rationale

Small solute clearance is one of the measuremémtdenuate dialysis treatment. Salt
and water removal and acid-base balance are coedide sections 4 and 6
respectively. There are two issues in measurindl Solate clearance that need to be
taken into consideration.

First, the relationship to clinical outcomes ofidesl renal versus peritoneal small
solute clearance is quantitatively different. Olagonal studies have shown that
preserved renal clearance, in fact just urine velum associated with improved
survival, independent of other known factors sushage and comorbidity (1, 2).
Randomised controlled trials designed to repladge thsidual renal function with
peritoneal clearance did not show a proportionalvigal benefit (3, 4). The
recommendation to measure solute clearance sixhiyoist driven primarily by the
residual renal function component; indeed if dimydose has not been changed the
peritoneal component will not be different and @uld be acceptable just to measure
the residual renal function. Indeed RRF can faflidly in some patients, certainly
within a few weeks. If there are clinical concefeg. if changes in symptoms, blood
biochemistry, reported fall in urine output or affetential insults to residual renal
function), or if achievement of solute clearanagéa is dependant on residual renal
function, this should be undertaken more frequently

Second, there are two potential surrogate solutes, and creatinine, that can be used
to measure solute clearance in PD patients. Tiseme iclear evidence as to which is
the more useful clinically, and both have theirlppeons. Current advice, therefore, is
that either one or both can be used, ensuringnir@mal clearances are achieved for
at least one, but clinicians should be aware oir théfering limitations. Urea
clearances are limited by the difficulty in PD patis of estimating V accurately,
whilst peritoneal creatinine clearances are aftectey membrane transport
characteristics (see Appendix).
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Guideline 3.2.1 — PD : Solute Clearance

We recommend that a combined urinary and peritoneaKt/V e Of 21.7/week or
a creatinine clearance of250L/week/1.73nm should be considered as minimal
treatment doses. (1A)

Guideline 3.2.1 — PD : Solute Clearance

We recommend that the dose should be increased inafents experiencing
uraemic symptoms. (1B)

Guideline 3.3 — PD : Solute Clearance

We recommend that a continuous 24 hour PD regime ipreferred to an
intermittent regime. (1B)

Audit Measure 14: Cumulative frequency curves for the total soluearance

Rationale for guidelines 3.2 and 3.3

Two randomised controlled trials (ADEMEX and Hongrg) have evaluated the
impact of peritoneal solute clearances on clingapoints (1, 2). Neither found that
an increase of peritoneal Ktj¢¥a, >1.7 was associated with an improvement in
survival. Only one of these studies (ADEMEX) measucreatinine clearance, which
was the solute used to make decisions in this gastents in the control group
achieved an average peritoneal creatinine clearahdéL/1.73ni/week and a total
(urine plus renal) of 54L/1.73Mweek. In setting a recommendation for minimal
peritoneal clearances, to be achieved in anuridemat the previous Renal
Association guideline of Kt/V > 1.7 and creatiniokearance >50L/1.73fiweek is
supported by both the randomised and observatidaual. In the Hong Kong study,
patients randomised to a Kt/V <1.7, whilst theirrtabty was not significantly worse
they had a significantly higher drop out rate, moliaical complications and worse
anaemia. One observational longitudinal study destrated that patients develop
malnutrition once the Kt/V falls below 1.7 with larée-fold increase in the death rate
(3). The NECOSAD study found that a creatinine i@daae of <40L/week or a Kt/V
urea <1.5 was associated with increased mortalignuric patients (4).

The vast majority of PD patients will be able taack these clearance targets,



especially if APD is employed (5). These guidelimeast however be viewed as
recommendations fominimal overall clearance. In patients with residual renal
function this renal clearance can be subtractenh ftbe peritoneal clearance with
confidence that the value of equivalent renal epees is greater. Equally, in a
patient achieving these clearances but experiengragmic symptoms, including
reduced appetite or nutritional decline, or failitg achieve adequate acid base
balance (see section 6) then the dialysis doselghmuincreased. Drop out due to
uraemia or death associated with hyperkalaemiaaaidbsis was significantly more
common in the control patients in the ADEMEX stydy. In patients with borderline
clearances, who fail to achieve these clearanogetsr other aspects of patient
wellbeing, long-term prognosis from other comortyidind patient perspective should
be considered in deciding whether switch of mogatthaemodialysis is appropriate.
It is important to note that spuriously low Kt/Vear may arise due to overestimation
of V in patients with significant obesity (see Appéx).

ADEMEX randomised patients between a “standard” DAfgime of 4 x 2 litre
exchanges (rather than a specific clearance vakienhanced prescription to obtain
specified clearance targets (1). Thus this stuaylshnot be used to justify routine
reduction of dialysis prescription down to minimuctearance targets. The large
ANDATA observational study suggested a lower swuaviwith low peritoneal Kt/V
(6). One possible interpretation of the data ig tba peritoneal clearances were
linked to reduced dialysis prescription in patienith good residual renal function.

Also, there is a discrepancy between clearancenafl solutes and larger molecules,
which are more dependent on time of contact ofydatk with the peritoneal

membrane than dialysate volume (7). Thus contiauegimes are preferred to those
with “dry” periods (e.g. NIPD), particularly in ana patients, even if small solute

clearance targets can be achieved without contgdbarapy in the patient. An

exception to this is in the situation where a putistill has a large residual renal
function.
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4. Peritoneal Dialysis (PD) (Guidelines PD 4.1 — 4.5)
Guideline 4.1 — PD : Ultrafiltration and Fluid Management

We recommend that peritoneal membrane function shdd be monitored
regularly (6 weeks after commencing treatment and taleast annually or when
clinically indicated) using a peritoneal equilibraion test (PET) or equivalent.
Daily urine and peritoneal ultrafiltration volumes, with appropriate correction
for overfill, should be monitored at least six-monily. (1C)

Audit Measure 15: Frequency of measurement of membrane functioiguakurine
and peritoneal ultrafiltration volume

Rationale

Assessment of membrane function, specifically sottansport rate and ultrafiltration
capacity) is fundamental to PD prescription. (Sepeadix for methodological
description of membrane function tests). This rstifie following reasons:

a. There is considerable between-patient variabilitypboth solute transport and
ultrafiltration capacity that translates into refhfferences in achieved solute
clearance and ultrafiltration unless they are antsdi for in prescription
practice (1-5)

b. Membrane function is an independent predictor diepa survival; specifically
high solute transport and low ultrafiltration capyp@re associated with worse
outcomes (6-10)

c. Membrane function changes with time on therapy.r@tee early changes —
usually during the first few weeks of treatmentttitan be avoided by
performing tests 6 weeks after commencing PD. Lakemges vary between
patients but tend to be increasing solute transaod reduced ultrafiltration
capacity; the rate of membrane change is accetenatgatients with earlier loss
of residual renal function and greater requiremtont hypertonic glucose
solutions. (5, 11, 12)

The European Renal Best Practice advisory boarde hpxoduced detailed
recommendations for the methodology of evaluatibpesitoneal membrane function
in clinical practice, and for utilising the resuitsPD prescription (13).

Residual renal function, as discussed above, isafnde most important factors,

along with age, comorbidity, nutritional statusagha albumin and membrane
function that predict survival in PD patients. l&ge of loss is variable and clinically
significant changes can occur within 6 months. Titgd removal is associated with

patient survival, especially once anuric (9, 14, 165.
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Guideline 4.2 — PD : Ultrafiltration and Fluid Management



We recommend that dialysis regimens resulting in €lid reabsorption should be
avoided. Patients with high or high average solut&ansport, at greatest risk of
this problem, should be considered for APD and icoektrin. (1A)

Audit Measure 16: Identify patients with fluid reabsorption in lodgvell
Rationale

Increased solute transport has been repeatedlyrsbhovibe associated with worse
survival, especially in CAPD patients (1-4). Thepkxation for this association is
most likely to be because of its effect on ulttedition when this is achieved with an
osmotic gradient (using glucose or amino-acid dialyluids). The reason is twofold:
first, due to more rapid absorption of glucose,dbmotic gradient is lost earlier in the
cycle resulting in reduced ultrafiltration capaciBecond, once the osmotic gradient is
dissipated the rate of fluid reabsorption in higinsport patients is more rapid. This
will result in significant fluid absorption, coniting to a positive fluid balance,
during the long exchange.

These problems associated with high transport Garauwided by using APD to
shorten dwell length and by using icodextrin foe fbng exchange to prevent fluid
reabsorption. Several randomised controlled triese shown that icodextrin can
achieve sustained ultrafiltration in the long dw@H9) and that this translates into a
reduction in extracellular fluid volume (10, 11)bs&rvational studies indicate that
high solute transport is not associated with ireedamortality or technique failure in
APD patients, especially when there is also a high of icodextrin (3, 12, 13).
Results from the ANZDATA Registry show that in higlnsport patients, treatment
with APD was associated with a superior patientisat compared with CAPD (14).
Survival in low transport patients in contrast u@aser with APD.

References

1. Davies SJ, Phillips L, Naish PF, Russell G. Qifiging comorbidity in Peritoneal
Dialysis patients and its relationship to otherdtrs of survivalNephrol Dial
Transplant 2002;17(6):1085-92.

2. Churchill DN, Thorpe KE, Nolph KD, Keshaviah PBreopoulos DG, Page D.
Increased peritoneal membrane transport is asedoéth decreased patient and
technique survival for continuous peritoneal dieysatientsJ Am Soc Nephrol
1998;9:1285-92.

3. Rumpsfeld M, McDonald SP, Johnson DW. Higheitpeeal transport status is
associated with higher mortality and techniqueufailin the Australian and New
Zealand peritoneal dialysis patient populatiah&m Soc Nephrol. 2006;17(1):271-8.
Epub 2005 Nov 23.

4. Brimble KS, Walker M, Margetts PJ, Kundhal KKaltbat CG. Meta-analysis:
peritoneal membrane transport, mortality, and tegrenfailure in peritoneal dialysis.
J Am Soc Nephrol. 2006;17(9):2591-8. Epub 006 Aug 2.

5. Posthuma N, ter Wee PM, Verbrugh HA, et al. &ddn instead of glucose during
the daytime dwell in CCPD increases ultrafiltrateomd 24-h dialysate creatinine
clearanceNephrol Dial Transplant

Nephrology, Dialysis, Transplantation 1997;12(3):550-3.

6. Plum J, Gentile S, Verger C, et al. Efficacy aatety of a 7.5% icodextrin
peritoneal dialysis solution in patients treatethveiutomated peritoneal dialysAm
J Kidney Dis 2002;39(4):862-71.



7. Wolfson M, Piraino B, Hamburger RJ, Morton ARradomized controlled trial
to evaluate the efficacy and safety of icodextniperitoneal dialysisAm J Kidney

Dis 2002;40(5):1055-65.

8. Ota K, Akiba T, Nakao T, et al. Peritoneal dlttation and serum icodextrin
concentration during dialysis with 7.5% icodexilution in Japanese patieriegrit
Dial Int 2003;23(4):356-61.

9. Finkelstein F, Healy H, Abu-Alfa A, et al. Sujmeity of icodextrin compared with
4.25+ACU- dextrose for peritoneal ultrafiltratichAm Soc Nephrol 2005;16(2):546-
54.

10. Konings CJ, Kooman JP, Schonck M, et al. Eftéétodextrin on volume status,
blood pressure and echocardiographic parametamsndomized studyKidney Int
2003;63(4):1556-63.

11. Davies SJ, Woodrow G, Donovan K, et al. Icodeximproves the fluid status of
peritoneal dialysis patients: results of a doubieebrandomized controlled trial. Am
Soc Nephrol 2003;14(9):2338-44.

12. Brown EA, Davies SJ, Rutherford P, et al. Stalvof Functionally Anuric
Patients on Automated Peritoneal Dialysis: The peam APD Outcome StudyAm
Soc Nephrol 2003;14(11):2948-57.

13. Davies SJ. Mitigating peritoneal membrane dttarsstics in modern PD therapy.
Kidney Int 2006;in press.

14. Johnson DW, Hawley CM, McDonald SP, Brown F@siRan JB, Wiggins K,
Bannister KM, Badve SV. Superior survival of higartsporters treated with
automated versus continuous ambulatory peritoriabisis. Nephrol Dial Transplant
2010 doi: 10.1093/ndt/gpf780

Guideline 4.3 — PD : Ultrafiltration and Fluid Management

We recommend that dialysis regimens resulting in ratine utilisation of
hypertonic (3.86%) glucose exchanges should be asted. Where appropriate
this should be achieved by using icodextrin or diwgtics. (1B)

Audit Measure 17: Number of patients regularly requiring hypertor(ig.86%
glucose) exchanges to maintain fluid balance

Rationale

There is growing evidence that regular use of hgmér glucose dialysis fluid
(3.86%), and where possible glucose 2.27%, is tavmded. It is associated with
acceleration in the detrimental changes in membfametion that occur with time on
treatment (1, 2), as well as several undesiraldeenryic effects including weight gain
(3, 4), poor diabetic control (5), delayed gasémeptying (6), hyperinsulinaemia and
adverse haemodynamic effects (7). In addition teepaeducation to avoid excessive
salt and fluid intake, where possible the use opentonic glucose should be
minimised by enhancing residual diureses with the af diuretics (e.g. frusemide
250mg daily) (8). Substituting icodextrin for glem solutions during the long
exchange will result in equivalent ultrafiltratievhilst avoiding the systemic effects
of the glucose load (3, 5, 7, 9). Observationatlence would suggest that icodextrin
is associated with less functional deterioratiothenmembrane in APD patients (2).
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Guideline 4.4 — PD : Ultrafiltration and Fluid Management

We recommend that treatment strategies that favourpreservation of renal
function should be adopted where possiblelhese include the use of ACEi, ARBs
and diuretics, and the avoidance of episodes ofdtation. (1B)

Rationale

This is the single most important parameter in Rigmts, and also the one most
likely to change with time. Clinically significardhanges can occur within three
months. Because secretion of creatinine by the&ekidat low levels of function
overestimates residual creatinine clearance, ieé®@mmended to express this as the
mean of the urea and creatinine clearances. Obsenadtiand randomised studies
have shown that episodes of volume depletion, verethintentional or in response to
active fluid removal with the intent of changingobt pressure or fluid status, are
associated with increased risk of loss in residenal function (1-4). Care should be
taken not to volume deplete a PD patient too rgpadl excessively. The need to
determine an appropriate target weight to avoidddweliac complications of occult
fluid overload, whilst avoiding loss of residuahet function due to excessive fluid
removal is a major challenge in the managemert®fD patient who has still has a
significant residual urine output. The use of dileseto maintain urine volume is not
associated with a risk to renal clearances (5). A@ibitors, (Ramipril 5mg) (6) and



ARBs (valsartan) (7) have been shown in randomiedies to maintain residual
diuresis.
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Guideline 4.5 — PD : Ultrafiltration and Fluid Management

We recommend that anuric patients who consistentlyachieve a daily
ultrafiltration of less than 750 ml should be closly monitored and the benefits of
modality switch considered. (1B)

Audit Measure 18: Identify patients with a total fluid removal <75t per day.
Rationale

Observational studies have consistently shownrdsaiced peritoneal ultrafiltration is
associated with worse survival rates; whilst tlsisseen in studies with or without
residual urine (1), this effect is most marked murc patients (2, 3). In the only
prospective study to have preset an ultrafiltratiarget (750 ml/day), patients who
remained below this had higher mortality after eoting for age, time on dialysis,
comorbidity and nutritional status. It is likelyishassociation is multifactorial, but
failure to prescribe sufficient glucose or icodextnd a lower ultrafiltration capacity
of the membrane were factors in this study and Ishbe considered (2, 4). The
European guidelines have suggested a 1 litre mindady ultrafiltration target (5)
but there is insufficient evidence to say that sadhrget must be met at this stage. It
is possible that in some patients with low ulttédifion, this is appropriate to their low
fluid intake, and that in these cases decreasedvalpossibly results from poor
nutrition rather than fluid excess, and that insieg ultrafiltration would simply
result in dehydration with its adverse effects.@l@ressure, salt (and fluid) intake,



nutritional and fluid status, and presence of awstures of uraemia should be taken
into account. Nevertheless patients with less fHad ml ultrafiltration once anuric
should be very closely monitored and the poteni@hefits of modality switch
considered.
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5. Peritoneal Dialysis (PD) (Guidelines PD 5.1 — 5.2)

Guideline 5.1 — PD : Infectious Complications

Guideline 5.1.1 — PD Infectious Complications : Prention Strategies

We recommend that PD units should undertake regulaaudit of their peritonitis
and exit-site infection rates, including causativeorganism, treatment and
outcomes. They should enter into active dialogue thi their microbiology
department and infection control team to develop ofimal local treatment and
prevention protocols. (1B)

Guideline 5.1.2 — PD Infectious Complications : Preention Strategies

We recommend that flush-before-fill dialysis delivey systems should be used.
(1A)

Guideline 5.1.3 — PD Infectious Complications : Preention Strategies

We recommend that patients should undergo regularevision of their technique
(at least annually or more frequently if indicated,such as after an episode of PD-
related infection or a significant interruption to the patient performing PD) and
receive intensified training if this is below standrd. (1C)

Guideline 5.1.4 — PD Infectious Complications : Preention Strategies



We recommend that initial catheter insertion should be accompanied by
antibiotic prophylaxis. (1B)

Guideline 5.1.5 — PD Infectious Complications : Preention Strategies

We recommend that invasive procedures should be ammpanied by antibiotic
prophylaxis and emptying the abdomen of dialysis €lid for a period
commensurate with the procedure. (1C)

Guideline 5.1.6 — PD Infectious complications : Prention Strategies

We recommend that topical antibiotic administration should be used to reduce
the frequency of Staph. aureus and Gram negative exit-site infection and
peritonitis. (1A)

Audit Measure 19: Routine annual audit of infection prevention sgigs
Audit Measure 20: Routine annual audit of PD peritonitis rates (inlithg proportion
of culture negative cases)

Rationale for guidelines 5.1.1 — 5.1.6

The rationale underpinning the guidelines in thest®n is laid out in a series of
documents published by the International SocietP@iftoneal Dialysis, available on
their web-sitewww.ispd.org

Prevention strategies Both the ISPD 2005 guidelines (1) and the NSF Patace
increasing emphasis on prevention strategies. Regalidit is essential to this
progress and the following standards should beidered as minimal:

1. Peritonitis rates of less than 1 episode per 18thsoim adults and 12 months
in children (see NSF part 1)

2. A primary cure rate a¢80%
3. A culture negative rate of < 20%

Patient training to perform PD technique by experézl PD nurses trained to do this
as part of a formalised training programme is e$sleim patients commencing PD
(2). Greater experience of nurses providing trgngassociated with greater time to
initial episode of peritonitis (3). It is recommett that review of patient PD
technique is performed on a regular basis, at @astially, or more frequently if there
is evidence of inadequate technique or developroémD —related infection, or a
significant interruption in the performing PD e.gfter a significant period of
hospitalisation). Approaches that have been showmnetiuce infection rates in
randomised studies include increased intensityaifing,(4) use of flush before fill
systems,(5) antibiotic prophylaxis to cover cath@teertion and prevention of exit-
site infections (1). Several studies have addresbed latter issue; following
demonstration that the risk ditaph aureus exit site infection (the organism
responsible in 90% of cases) is associated withepiging skin carriage, several
randomised studies demonstrated that clinical swt-infection and associated
peritonitis could be reduced by either nasal ot-six¢ application of mupirocin. This
has led to the practice of applying mupirocin tgpakients;(6, 7) this approach should



be discussed with the local microbiology and infectcontrol team. A more recent
study, comparing mupirocin with gentamicin creaoyrfd that the latter prevented
both Staph aureus and Pseudomonas exit-site infections and peritonitis episodes (8).
This approach should be strongly considered inep#di with a known history of
Pseudomonas infections; again the policy should be discussed agreed with the
local microbiology team.
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Guideline 5.2 — PD : Infectious complications

Guideline 5.2.1 — PD Infectious complications : Tratment

We recommend that exit site infection is suggestely pain, swelling, crusting,
erythema and serous discharge; purulent dischargehaays indicates infection.
Swabs should be taken for culture and initial empiic therapy should be with
oral antibiotics that will cover S. aureus and P. aeruginosa. (1B)

Guideline 5.2.2 — PD Infectious complications : Tratment

We recommend that methicillin resistant organisms NIRSA) will require
systemic treatment (e.g vancomycin) and will needtcomply with local infection
control policies. (1C)

Guideline 5.2.3 — PD Infectious complications : Tratment

We recommend that initial treatment regimens for peitonitis should include
cover for bacterial Gram positive and Gram negative organisms including



Pseudomonas species until result of culture and antibiotic sensitivities are
obtained. (1C)

Audit Measure 21: Routine annual audit of infection outcomes
Rationale for guidelines 5.2.1 — 5.2.3

The International Society of Peritoneal DialysiSED) has developed a simple
scoring system for exit site signs and symptomschvhs easy to use and gives
guidance on when to treat immediately rather thaiimg for a swab result. Purulent
discharge is an absolute indicator for antibiat@tment (1).

The ISPD has become less dogmatic about the iohigice of antibiotic treatment for
peritonitis, provided that gram positive and negaiinfections are covered (1). It is
recognised that patterns of resistance vary coraitieand thus a local policy must
be developed.
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6. Peritoneal Dialysis (PD) (Guidelines PD 6.1 — 6.4)
Guideline 6.1 — PD : Metabolic Factors

We recommend that standard strategies to optimiseiabetic control should be
used; these should be complemented by dialysis poeption regimens that
minimise glucose, including glucose free solutiongodextrin and amino-acids),
where possible. (1B)

Rationale

Glycaemic control can be made worse by glucoserptisn across the peritoneal
membrane. Dialysis regimens that incorporate ldgsoge and more glucose free
(amino acid, icodextrin) solutions have been shdarnmprove glycaemic control

1,2).
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Guideline 6.2 — PD : Metabolic Factors



We recommend that plasma bicarbonate should be maained within the
normal range; this can be achieved in the vast majity of patients by adjusting
the dialysis dose and/or dialysate buffer concentten. Occasionally bicarbonate
buffered solutions will be required. (1B)

Audit measure 22:Cumulative frequency curves of plasma bicarbonate

Rationale

Two randomised controlled trials have suggested ¢haical outcomes, including

gaining lean body mass and reduced hospital admissire achieved if the plasma
bicarbonate is kept within the upper half of thenmal range.(1, 2) Generally this can
be achieved by using dialysis fluids with a 40 mrboiffer capacity (lactate or

bicarbonate results in similar plasma bicarbonateels(3)) and ensuring that the
dialysis dose is adequate (see section 3 (b), alfdyeHowever, for solutions with a

lower buffering capacity, when patients are swittfrom an all lactate (35 mmol/l)

to a 25 mmol bicarbonate: 10 mmol lactate mix, @hera significant improvement in

plasma bicarbonate (24.4 to 26.1 mmol/l), such ¢haigher proportion of patients
will fall within the normal range (5). Whilst bidaonate solutions may have a role in
biocompatibility (see section 1(e), above), they generally not required to achieve
satisfactory acid-base balance. The main reasounsiog a 35 mmol buffer capacity
solution (25:10 bicarbonate:lactate mix) is to avexcessive alkalinisation (6).

Control of acidosis is especially important in nwlrished patients who may benefit
from the glucose available in dialysis solutionsaagalories source. Amino acid
solutions were developed in an attempt to addresteip calorie malnutrition and
several randomised studies have been conductagsirig amino acid solutions it is
essential to ensure that acidosis does not dewidpo use the solution at the same
time as there is a significant intake of carboht@l@). Despite demonstration that
amino acids delivered in dialysis fluids are incwgied into tissue protein, the
randomised trials have failed to show benefit e of hard clinical endpoints (8, 9).
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Guideline 6.3 — PD : Metabolic Factors

We suggest that central obesity can worsen or dewg in some PD patients. The
risk of this problem, and associated metabolic conijgations, notably increased
atherogenicity of lipid profiles and insulin resisaince, can be reduced by avoiding
excessive glucose prescription and using icodextri(2C)

Rationale

Weight gain, or regain, is common after startingitpaeal dialysis and this is

associated with a worsening in the lipid profilg. (Randomised studies comparing
glucose 2.27% with icodextrin in the long excharigeve shown that the latter
prevents weight gain, which in body compositiordggs is at least in part fat weight
(2, 3). Recommendations on how to treat dyslipidaeane published by the ISPD
and include the use of statins (4). There is noeatly available trial data on the
benefit of statins in PD patients with a hard caliendpoint; the 4D and AURORA

studies did not include PD patients and there acelgeasons for believing that the
PD patient population may be different.
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Guideline 6.4 — PD : Metabolic Factors
We recommend that awareness of the effects of Icaden on assays for

estimation of amylase and glucose (using glucose hgdrogenase) should be
disseminated to patients, relatives, laboratory andlinical staff. (1C)



Audit Measure 23: Processes in place to increase awareness ofeireade of assays
by icodextrin metabolites

Rationale

Use of icodextrin is associated with circulatingdks of metabolites that can interfere
with laboratory assays for amylase (or actuallypseps amylase activity) (1-4) and
for glucose when finger-prick tests that utiliseuggise dehydrogenase as their
substrate are employed (manufactured by Boehrikigeamheim) (5-8). In the case of
amylase, the measured level will be reduced by 98&ling to the potential failure in
the diagnosis of pancreatitis. No adverse evente lieen reported, but clinicians
should be aware of this possibility. If clinicalrexern remains then plasma lipase can
be used. In the case of glucose measurements, #thods using glucose
dehydrogenase willbver-estimate blood glucose levels, leading to a faildo
diagnose hypoglycaemia. This has been reporte@wera occasions in the literature
and has contributed to at least one death. Typith#se errors occur in places and
circumstances in which staff not familiar with gerieal dialysis work, for example
emergency rooms and non-renal wards. A number lotisos to this problem are
under active review (e.g. use of alarm bracelets)itbis also the responsibility of
health-care professionals to ensure that clinio@&lrenments in which their patients
using icodextrin may find themselves are notifi€éthes issue on a routine basis.
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7. Peritoneal Dialysis (PD) (Guidelines PD 7.1)



Guideline 7.1 — PD : Encapsulating Peritoneal Sclesis

We recommend that the diagnosis and management ofh@psulating peritoneal
sclerosis (EPS), including consideration of surgitananagement of EPSshould
follow the principles outlined in the UK Encapsulaing Peritoneal Sclerosis
Clinical Practice Guidelines (1C)

Rationale

Diagnosis of and management of EPS, including clemation of surgical
management of EPS, should follow the UK EPS Clifrractice Guidelines (1).

Reference

1. Woodrow G, Augustine T, Brown EA, Cowling M, Bherbini N, Hurst H,
Williams PF, Williams R. UK Encapsulating Peritoh8alerosis Clinical Practice
Guidelines, July 2007 at
www.renal.org/pages/media/download_gallery/EP Sdimd240709.pdf

Guideline 7.2 — PD : Encapsulating Peritoneal Sclesis

We recommend that there is no optimal duration petioneal dialysis and
decisions regarding the duration of therapy shoulde tailored to the individual
patient, taking into account clinical and social fators and patients wishes, and
should follow the principles outlined in the ISPD length of Time on Peritoneal
Dialysis and Encapsulating Peritoneal Sclerosis Pitisn Paper. (1C)

Rationale

The risk of developing EPS is extremely low in tinst 3 years of PD and low before
5 years of therapy. Whilst the risk increases Wiithe, the majority of patients on
longer term PD will not develop EPS. It is unknowhat impact discontinuing PD
after a certain period of time will have on thekred developing EPS. Discontinuing
PD may also have potentially major adverse negatieelical and social effects in
some patients. Thus routine discontinuation of BBra fixed period of time cannot
be recommended. The risks and benefits of continBiD or dialysis modality change
should be considered and discussed with the indiigatient, as recommended in
the ISPD Length of Time on Peritoneal Dialysis aBdcapsulating Peritoneal
Sclerosis Position Paper (1).
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Appendix

1. Assessment of Membrane Function

(@) A number of methods to assess peritoneal membrane heen developed,
the most commonly used, supported by clinical olze@n being the
Peritoneal Equilibration Test (PET). This test swas two aspects of
membrane function, low molecular weight solute $gort (expressed as the
dialysate:plasma ratio of creatinine at four hquem)d the ultrafiltration
capacity of the membrane. In the PET as originddélgcribed, ultrafiltration
capacity is the net volume of ultrafiltration ached at four hours using a
2.27% glucose exchange (1, 2). In the simplifigdn8ard Permeability
Analysis (SPA) test, it is the net volume of ulilteéition using a 3.86%
exchange (3, 4).

(b) Using a standard PET, an ultrafiltration capacity<o200 mis (including
overfill) is associated with a 50% risk of achiayix 1000 mis ultrafiltration
in anuric patients. Using a SPA test, an ultnaiion capacity of < 400 mls
indicates ultrafiltration failure.

(c) The methods of performing PET and SPA tests aré dexcribed in the
literature, The following points should be remenglzem the interpretation
of results:

. High concentrations of glucose interfere with maagsays for creatinine. It is
important to work with the local biochemists to eresthat the appropriate correction
for measurement of creatinine in dialysate has Ielean into account.

. Remember that dialysis bags are overfilled, madhig to the additional fluid volume
required to perform the ‘flush before fill' procedu Dialysis manufacturers are
being encouraged to publish overfill volumes whitiffer significantly. The typical
volume is 100-200ml. The value of 200 ml UF capadgfining ultrafiltration failure



guoted abovéncludes the flush volume as this is easier for patientpadform (the
alternative is weighing before and after flush vihie time consuming and difficult).

. The patient should follow their usual dialysateimggy draining out as completely as
possible before the test dwell. Large residuaun of dialysate will affect the
results.

. Intra-patient variability of the ultrafiltration pacity (~ 20%) is greater than for the

solute transport (<10%). Results of the PET/SRAparticular the ultrafiltration
capacity, should always be interpreted in the lmfrdditional exchanges performed
during the same 24-48 hour period (usually colletteassess solute clearance — see
below).

. The PET/SPA are not surrogates for measuring solaggance.

(d) The PET or SPA should be seen as a regular scgedest to monitor
membrane function and in most cases will explaimicdlly evident.
ultrafiltration problems. More detailed assessn@nthe membrane can be
undertaken, in particular the double mini-PET. fother advice on this see
the European Renal Best Practice Guidelines foessgsy membrane
function

2. Measurement of Solute Clearance

In measuring solute clearance and planning chatmy#dse dialysis regime, three
clinical parameters are essential: Estimates opdtignt size, (2) peritoneasolute
transport and (3)RRF. In each case, the choice of surrogate “toxim&auor
creatinine, interacts with each of these parameatedifferent ways. At present,
there is no clear evidence from the literature thia¢ surrogate is superior to
another. Where possible, clinicians should mealatie, attempt to reach at least
one of the targets, and understand why there appgeabe a discrepancy. A
number of commercial computer programs exist thatdesigned to aid dialysis
prescription. Whilst some have been validated,dgpeactice dictates that a
change in dialysis prescription is checked foroeify by repeating clearance
studies.

(1) Patient Sze

In calculating urea clearances, patient size isesged as an estimate of the total
body water (volume of distribution of urea). Itrecommended that the Watson
formula is used for this (5):

Males: V = 2.447 — 0.09156 * age (years) + 0.10ight (cm) + 0.3362 * weight kg)
Females: V =-2.097 + 0.1069 * age (years) + 0.24&@ight (kg)

Anthropometric equations estimating TBW may praduesults significantly
different to gold standard dilution techniques (REFThis will impact on
estimates of Kt/V and is of relevance if borderl#V values are obtained (6,7).
Alternatively 58% of body weight (kg) may be usehis is less precise, and will give
lower values for Kt/V, especially in obese patient€reatinine clearances should be
corrected for body surface area, normalising t@ b7



(2) Peritoneal Solute Transport

Solute transport rates have an important influence peritoneal creatinine
clearance, but not on urea clearance. This mdaatsitt is easier to achieve
creatinine clearance targets in high transportepéi It should be remembered,
however, that these patients might have less aataly ultrafiltration. In
designing optimum dialysis regimens, patients witv solute transport will
require equally spaced medium length dwells, silara achieved with CAPD
and single extra night exchanges (e.g. 5 x 2.8 éxchanges). Those with high
transport are more like to achieve targets with ristdwells (APD) plus
polyglucose solutions (e.g. 4 x 2.5 litre exchangesrnight, 1 x 2.5 litre evening
exchange and 1 x 2.5 litre daytime icodextrin).

(3) Residual Renal Function (RRF)

This is the single most important parameter in Rilemts, and also the one most
likely to change with time. Clinically significarmhanges can occur within three
months. Because secretion of creatinine by thadsicat low levels of function
overestimates residual creatinine clearance, iké@mmended to express this as
themean of the urea and creatinine clearances.

3. Estimating Total Ultrafiltration

The total achieved ultrafiltration is best measufeain the 24-hour dialysate
collections used to calculate solute clearance ARID patients this is simple as
machines now calculate the ultrafiltration volunpscisely. Furthemore, many
models store this information over several weekghab an average value can be
obtained. In CAPD patients it is important to renbemthat each bag is overfilled
to achieve flush before fill; the total dialysat&id volume must be measured and
sampled from to calculate solute clearance acdyrdiat the overfill must then
be subtracted to calculate the net ultrafiltratibrihis is not done then over a 24-
hour period the overestimate of ultrafiltration mmeyanything from 200 to 800 ml
depending on manufacturer.(8,9)

Peritoneal sodium losses are largely determinedcdayvection and are thus
proportional to the ultrafiltration volume. Typidall litre of ultrafiltration results
in 100 mmol of sodium loss in CAPD patients and800mmol in APD patients.
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