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REVIEW

The percentage of end-stage renal disease (ESRD) patients treated 
with peritoneal dialysis (PD) has declined in many countries since 
the mid-1990s. Barriers to PD have been reviewed extensively in 
the literature, but evidence about strategies to address these 
barriers and maximize the safe and effective use of PD is lacking. 
We therefore decided to conduct a scoping review identifying 
strategies to maximize PD use in adults with ESRD. Our search 
strategy included the following online databases: MEDLINE (OVID), 
EMBASE, PubMed, Cochrane Controlled Trials Register, Current 
Controlled Trials, and Cochrane Database of Systematic Reviews 
for articles published from 1974 to November 2013. Experts in 
the field were contacted for information about other ongoing or 
unpublished studies. A complementary search was conducted in the 
gray literature. Websites of national, provincial or regional agen-
cies were searched for documents regarding policies surrounding 
the use of PD. Individual dialysis centers need to identify barriers 
to increasing PD in their program and direct targeted strategies 
to maximize PD utilization. Our review highlights some effective 
strategies that may be used. Our review also highlights the need 
for further research into strategies to maximize PD utilization. 
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The percentage of end-stage renal disease (ESRD) patients 
treated with peritoneal dialysis (PD) has declined in many 

developed countries since the mid-1990s (1,2). This decline 

has occurred despite similar clinical outcomes among those 
treated with PD and hemodialysis (HD) (3–8), a strong financial 
incentive to promote PD, and a belief that it is important to 
involve patients in their care. 

Barriers and contraindications to PD, whether true or per-
ceived, impact PD rates and may contribute to lower adoption 
of PD among dialysis programs. Previous reviews have classified 
barriers to PD as impacting patients, providers, or healthcare 
systems (Table 1) (9). There are many factors that influence PD 
utilization, and a systematic, 6-step approach to the identifica-
tion of barriers may help to maximize the use of this dialysis 
modality (Figure 1) (2). While barriers to initiating PD have 
been studied extensively, the strategies that might help to 
increase PD utilization have not been systematically evaluated. 

We conducted a scoping review to identify studies that 
reported the impact of policy-, provider-, and patient-level 
interventions designed to maximize PD utilization in adults. 

METHODS

SEARCH STRATEGY

A scoping review can be the first step to a full systematic 
review and is intended to act as a tool for summarizing the lit-
erature by examining the extent, range, and nature of research 
activity in a particular field (10). A scoping review methodol-
ogy designed to assess the breadth of a body of literature was 
deemed to be suitable for assessing strategies to maximize PD 
utilization as studies were assumed to be heterogeneous, pre-
cluding meta-analysis. Furthermore, we were not interested in 
a single, focused clinical question, but rather a broader clinical 
question of maximizing PD utilization, making a scoping review 
an applicable design for our objective (11,12). 
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our review using the previously described, 6-step framework for 
understanding drivers of incident PD utilization (2). 

STEP 1: IDENTIFICATION OF ALL POTENTIAL PD CANDIDATES 

Increasing PD utilization requires the identification of all 
potential PD candidates as the first step in modality selec-
tion. Our review found 1 study that attempted to maximize 
the identification of potential PD candidates among dialysis 
centers (13). Balas and colleagues conducted a randomized 
controlled trial in Missouri, whereby monthly clinical reports 
regarding dialysis modality selection for patients with ESRD 
were provided to dialysis centers in the region over a 1-year 
period. The reports included a center-based comparison for 
each trial center compared with other centers throughout 
Missouri and highlighted current survival rates, patient 
characteristics, and important clinical outcomes including 
quality of life, by treatment modality, as well as educational 
information about opportunities for cost savings. The number 
of patients receiving PD was significantly higher in centers that 
received the clinical reports compared with the control group 
over the 1-year trial period (15.3% vs 2.4%; p = 0.044) and the 
percentage of patients receiving PD further increased through 
an additional 3-month follow-up interval following the 1-year 
trial period (18% vs 4.9%; p = 0.041).

STEPS 2 AND 3:  ASSESSMENT FOR PD ELIGIBILITY AND OFFER OF PD 
TO ELIGIBLE PATIENTS

Unplanned dialysis starts include patients diagnosed with 
ESRD during a hospital stay, late diagnosis of kidney disease, 

late referral to a nephrologist, those known to have chronic 
kidney disease (CKD) who have an unexpectedly rapid deterio-
ration of kidney function, or those who were lost to follow-up 
presenting with the need for RRT (14). Unplanned dialysis 
starts provide unique challenges for patients and providers 
that limit the use of PD, as the majority of ESRD patients start 
HD using a temporary central venous catheter under these 
circumstances (15). One study described the implementation 
of an urgent PD initiation program in France for unplanned 
dialysis starts using low intra-peritoneal volume and inter-
mittent PD during the first week of PD in order to prevent 
peritoneal leaks. Out of 60 unplanned dialysis starts over a 
2-year period, 27 required urgent initiation of RRT. Sixteen 
patients were started urgently on PD and 11 were treated with 
HD (16). There was no difference in length of stay during the 
initial hospitalization, 1-year survival, or re-hospitalization 
rates between patients started urgently on PD compared with 
those treated with HD (16). 

Rioux et al. performed a study examining an in-hospital CKD 
program targeting urgent-start dialysis recipients in a single 
center between 2005 and 2009 (17). All patients included in 
this study had no formal CKD education before dialysis initia-
tion and were seen by the same advanced nephrology nurse 
practitioner to receive education on RRT options. The nurse 
practitioner was equally familiar with PD and home HD and 
was able to provide education on different dialysis modali-
ties using manuals, flipcharts, pamphlets, and DVDs. Before 
implementation of their educational program for acute dialysis 
starts, 87% of patients remained on in-center HD at the time 
of discharge. After implementation of the in-hospital CKD 
program, 65% of acute starts chose in-center HD and 35% 
adopted home dialysis, with 21.5% choosing PD (17). Hanko 
et al. described a program aimed at switching patients who 
initiated HD on an urgent basis to PD. They utilized a renal 
triage nurse who provided education to patients who received 
an unplanned HD start and helped facilitate transition to 
independent renal replacement modalities (18). Patients with 
suboptimal HD starts from 2005 to 2008 who were seen by the 
renal triage nurse were more likely to transition to indepen-
dent RRTs (odds ratio [OR] 3.75; 95% confidence interval [CI], 
1.08 – 13.05) (18). 

Elderly dialysis patients present unique challenges for 
self-care dialysis, as many have more comorbidities than their 
younger counterparts and experience loss of independence, 
with increasing frailty leading to reliance on caregivers for 
assistance. Use of an assisted automated PD program (AAPD) 
in elderly patients who have lost physical independence may 
be a viable option to help maximize PD utilization (19). In a 
single-center retrospective study from Denmark, Povlsen and 
Ivarsen (19) initiated an AAPD program in 64 elderly partici-
pants, with 46 (72%) incident patients, 11 (17%) who were 
transferred from HD due to their own wish or failure of vascu-
lar access, and 7 (11%) patients who were transitioned from 
the conventional PD program when they became dependent 
on a caregiver. Overall, 20% (n = 64) experienced PD tech-
nique failure over the 2-year study period, while peritonitis 

Figure 2 — PRISMA flow diagram of studies included in scoping review. 
PRISMA = preferred reporting items for systematic reviews and meta-
analyses; PD = peritoneal dialysis; HD = hemodialysis.
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PD-first policies (8)

*Clinic audit & feedback (1)

Unplanned dialysis start (10)

*Pre-dialysis education (15)

Assisted PD (4)

Nephrologist PD catheter placement (5)



PD utilization is a complex problem…
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A common scenario…
The Medical Director of a PD program meets with clinical and operational leads 
to discuss strategies to increase the number of patients treated with PD.  She 
asks for everyone’s input on strategies that the program might use...the group 
settles on a revamp of the modality education program.



One year after the initial meeting, the team reconvenes to review their results: 

Year 1: 250 PD patients in program  
Year 2: 250 PD patients in program

Was this a success?  Should we continue the intervention?



A framework for understanding the problem



1. Identify patients

2. Assess for eligibility
3. Determine if eligible 

4. Offer to eligible patients

5. Patient chooses home 
dialysis and attempts 
catheter

6. Patient receives home 
dialysis

Add new patients Time on therapy Lose patients

PD population

7. Technique failure

8. Transplantation
9. Death

10.Other loss



Add Patients

Lose Patients

PDHD

INCIDENCE
New PD patients 100

LOSS
Technique failure: 40
Death: 10
Transplant: 50



Picking the appropriate performance measure



Key Indicator: PD Utilization
Incident patients receiving PD within 6 months of starting dialysis

20% 
Baseline

30% 
START Project

Target 30%



Understanding process that drives outcomes



New dialysis patients 330

Assessed for PD 328

Eligible for PD 263

Offered PD 263

Chose PD 105

Started on PD 85

Received PD within 6 months? 100

80% Eligible for PD
(Baseline 60%)

40% Chose PD
(Baseline 42%)



Key Indicator: PD Utilization
Incident patients receiving PD within 6 months of starting dialysis

12% 
Baseline

14% 
START Project

Target 30%
How many patients met registration criteria? 24

How many patients were assessed for PD eligibility? 23

How many patients were found to be eligible for PD? 19

How many patients were offered PD? 17

How many patients chose PD? 8

How many patients started dialysis on PD? 2

How many patients received PD within 6 months? 4

96% Assessed for PD

83% Eligible for PD

90% Offered PD

47% Chose PD

25% Started on PD

50% Received PD <6 mo



High-Performer Site A Site B
Assessed for PD >90% 81% 87%

Eligible for PD 80% 78% 30%
Offered PD 100% 100% 100%

Chose PD 50%-60% 28% 50%

Received PD – 1st modality 70%-80% 55% 67%

Received PD – within 6 month 85%-90% 82% 67%

The power of benchmarking



High-quality data, standardized definitions, and oversight

Trained users

Designed to measure the process of care & identify gaps in care

Inform the development of interventions to address them

Measure to see if interventions work

Dialysis Information Management System, Canada, Patent, Approved 2,666,569

Data Quality



Multidisciplinary Meetings

DMARTM Data System

Trained Frontline Staff

Data collection Quarterly Reports

Local Working Groups

Action Plan

Innovation Collaboratives



START Final Report
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Baseline START Project



Control funding

Mandatory high-quality data collection

Network of motivated individuals

Promotion of home therapies

Accountability

The “Blake Hypothesis”



PD utilization in context
Local nature of problems (and solutions)
Framework for complex problems
The right performance measure(s)
Focused, deliberate, high quality data
Characterizing and measuring process
Buy-in and accountability

Summary
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