Peritoneal Dialysis International, Vol. 36, pp. 297-307
www.PDIConnect.com

0896-8608/16 $3.00 +.00
Copyright © 2016 International Society for Peritoneal Dialysis

THE PERITONEAL DIALYSIS OUTCOMES AND PRACTICE PATTERNS STUDY (PDOPPS): UNIFYING
EFFORTS TO INFORM PRACTICE AND IMPROVE GLOBAL OUTCOMES IN PERITONEAL DIALYSIS

Jeffrey Perl,%2 Simon J. Davies,® Mark Lambie,? Ronald L. Pisoni,! Keith McCullough,* David W. Johnson, %>
James A. Sloand,® Sarah Prichard,® Hideki Kawanishi,” Francesca Tentori,8 and Bruce M. Robinson??

Arbor Research Collaborative for Health,* Ann Arbor, Michigan, USA; Division of Nephrology,? The Keenan Research Centre
in the Li Ka Shing Knowledge Institute, St. Michael’s Hospital, University of Toronto, Toronto, Canada; Health Services
Research Unit,? Institute of Science and Technology in Medicine, Keele University and University Hospitals of
North Midlands, Stoke-on-Trent, United Kingdom, Australasian Kidney Trials Network,* School of Medicine,
University of Queensland, Brisbane, Australia; Princess Alexandra Hospital,” Brisbane, Queensland,
Australia; Baxter Healthcare,® Deerfield, Illiniois, USA; Akane Foundation,” Tsuchiya General
Hospital, Nakaku, Hiroshima, Japan; Vanderbilt University Medical Center,® Nashville,

Tennessee, USA; and Department of Internal Medicine,’

University of Michigan, Ann Arbor, Michigan, USA

¢ Background: Extending technique survival on peritoneal dialy-
sis (PD) remains a major challenge in optimizing outcomes for PD
patients whileincreasing PD utilization. The primary objective of the
Peritoneal Dialysis Outcomes and Practice Patterns Study (PDOPPS)
is to identify modifiable practices associated with improvements
in PD technique and patient survival. In collaboration with the
International Society for Peritoneal Dialysis (ISPD), PDOPPS seeks
to standardize PD-related data definitions and provide a forum for
effective international collaborative clinical research in PD.

¢ Methods: The PDOPPS is an international prospective cohort
study in Australia, Canada, Japan, the United Kingdom (UK), and
the United States (US). Each countryis enrolling a random sample
of incident and prevalent patients from national samples of 20 to
80 sites with at least 20 patients on PD. Enrolled patients will be
followed over aninitial 3-year study period. Demographic, comor-
bidity, and treatment-related variables, and patient-reported
data, will be collected over the study course. The primary outcome
will be all-cause PD technique failure or death; other outcomes
will include cause-specific technique failure, hospitalizations,
and patient-reported outcomes.

¢ Results: A high proportion of the targeted number of study
sites has been recruited to date in each country. Several ancillary
studies have been funded with high momentum toward expansion
to new countries and additional participation.

¢ Conclusion: The PDOPPS s the first large, international study to
follow PD patients longitudinally to capture clinical practice. With
data collected, the study will serve as an invaluable resource and
research platform for the international PD community, and provide
a means to understand variationin PD practices and outcomes, to
identify optimal practices, and to ultimately improve outcomes
for PD patients.
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eritoneal dialysis (PD) is an attractive treatment option

for patients with end-stage renal disease wishing for
increased treatment-related flexibility and autonomy. Patients
who perform PD experience superior satisfaction and better
preservation of kidney function (1-4). In many developed
countries, PD patients have better early survival, and similar
overallsurvival, when compared with patients treated with con-
ventionalin-center hemodialysis (HD). Additionally, PDis more
cost-effective compared to center-based HD, with annualized
treatment costs that are 60% - 70% of center-based HD (5-10).

Despite the potential advantages, PD use is highly vari-
able across countries and in fact, the proportion of dialysis
patients treated with PD declined by 5.3% (from 20.6% to
15.3%) among developed countries between 1997 and 2008.
Peritoneal dialysis use currently represents 11% of the preva-
lent global dialysis population (11). Although the last decade
saw an increase in PD utilization and improvements in PD
patient survivalin several countries, the relatively short tech-
nique survival compared to center-based HD remains a barrier
towardsincreasing PD utilization (12-15). In many settings, a
significant proportion of technique failure occurs in the first
2 years of treatment and necessitates a permanent transfer
from PD to HD (12). Technique failure is itself associated with
considerable cost, morbidity, and reduced quality of life. In
a recent Canadian study, technique failure events within the
first 3 years of PD resulted in similar dialysis-related costs to
treatment with HD alone, thereby attenuating the economic
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benefits of PD overin-center HD as an initial dialysis modality
(16). Because PD technique failure rates are highly variable,
the occurrence of technique failureisin part driven by modifi-
able practice differences.

To better understand potentially modifiable causes of PD
techniquefailure, the Peritoneal Dialysis Outcomes and Practice
Patterns Study (PDOPPS) has been established. The PDOPPS is
a unique collaboration between Arbor Research Collaborative
for Health (Arbor Research, the Data Coordinating Center for
the Dialysis Outcomes and Practice Patterns Study [DOPPS]
Program), the International Society for Peritoneal Dialysis
(ISPD), participating countries that have secured local fund-
ing for data collection, and a consortium of industry support
(primary sponsor: Baxter Healthcare).

BACKGROUND

Since 1996, the DOPPS has studied in-center HD patients
and practices and has served as an important resource to the
nephrology community (17-20). Now entering its sixth phase
and expanded to 21 countries, the DOPPS has identified key
HD findings (21-26) that have helped shape international
clinical practice guidelines and global HD practices, as wellas
inform country-level policy changes and initiatives to mitigate
unwarranted practice variation to improve outcomes (19). As
a logical extension of its goals and study design, the DOPPS
Program has expanded into studies of chronic kidney disease
(CKD) (CKDopps, for CKD stages 3 - 5) (27) and peritoneal
dialysis (PDOPPS). The goals of the DOPPS Program are centered
around the hypothesis that measurable differences in center
practices influence patient outcomes. This same framework
applies to PDOPPS (Figure 1).

OBJECTIVES AND OUTCOMES

The Peritoneal Dialysis Outcomes and Practice Patterns
Study is a 3-year international prospective cohort study of
PD practices and outcomes. The primary objective of PDOPPS
is to identify modifiable and measurable PD practices that
are associated with improved outcomes for patients, while

Patient Demographics

+
Patient Comorbidities > Patient Outcomes
* PD Technique Failure*
+ PD Access Infection
+ * Hospitalization

« Mortality
Y, + Patient Reported Outcomes

Practice Patterns

*Unique to PDOPPS

Figure 1 — Overall framework and approach for the DOPPS Program.
DOPPS = Dialysis Outcomes and Practice Patterns Study; PDOPPS =
Peritoneal Dialysis Outcomes and Practice Patterns Study; PD =
peritoneal dialysis.
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simultaneously developing logical, scientific hypotheses for
the differences seen. The primary study outcome is all-cause
mortality or technique failure. Secondary study outcomes
include cause-specific technique failure, hospitalization, and
patient-reported outcomes.

RATIONALE
PDOPPS IS PREDICATED ON 3 KEY OBSERVATIONS:

1) Wide Unexplained Variation Exists in Rates of Peritoneal
Dialysis Technique Failure Within and Between Countries

Although not accounting for differences in the case-mix
of patients internationally, national dialysis registries dem-
onstrate considerable unexplained variability in the rates of
PD technique failure between centers (Supplementary Figure
1). In Canada, unexplained interprovincial variability exists
in the rates of technique failure after adjusting for case-mix
differences and after accounting for competing events of
transplantation and mortality (12) (Supplementary Figure 2).

Across the initial countries participating in PDOPPS,
reported technique failure rates are higher in the United
Kingdom (UK) and Australia, but much lowerin Japan (28-30).
In Japan, infection-related technique failure is lowest, while
failure of the peritoneal membrane to adequately remove fluid
and small solutes is more common (28). Australia has one of
the highest reported PD technique failure rates in the world
(across centers, halfto two-thirds of PD patients discontinued
therapy after 3 years), and peritonitis was a leading or con-
tributing factor in > 50% of permanent transfers to HD (29).
While differences in the global rates of PD technique failure
and its causes may be partially explained by residual patient-
level confounding (i.e., patient health status independent of
PD), center characteristics such as PD center size have con-
sistently emerged as strong predictors of PD technique failure
(31-33). Centersizeis animportant predictor of PD outcomes
across many countries. Patients treated in Canadian centers
with a cumulative patient count of > 500 patients face a 27%
lower risk of technique failure over the period of observation
compared with patients treated at a center with a cumulative
patient count of < 100 patients over 33,937 person-years of
follow-up (34). Moreover, in Australia, 10-fold variability
exists in PD peritonitis rates across dialysis centers (0.2 - 2
episodes per patient-year), and is not explained by measured
differences in case-mix (29). A recentinternational survey of
nephrologists demonstrated that PD center size was associated
with stated adherence to nationaland international PD clinical
practice guidelines (35). Together, significant inter-center
and international differences exist in the rates and causes of
technique failure.

2) Standardized Definitions for Peritoneal Dialysis Technique
Failure Are Lacking

Our review of national and regional registries and large
population-based observational cohort studies has revealed
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significant variability across definitions related to technique
failure (36). This variability makes international comparisons
challenging (Table 1; Supplementary Figure 2). Across registries,
the PD start date can be defined as either the first PD exchange
performed orthe completion of PD training. More commonly, no
clear definition of the start of PD is provided whatsoever (36).
Approaches to collecting the cause for technique failure differ
markedly and appear to depend on whether registries allow
for multiple or a single reason to be recorded. Lastly, only one
registry defines the minimum period of time that a patient must
be off of PD to qualify as technique failure. Across the majority
of registries, transitions to HD from PD are not categorized as
temporary or permanent, or planned or unplanned (36).

Variability also exists in analytic approaches for describing
PD technique failure. Employing a definition of technique fail-
ureas““any PD-related complication that leads to the permanent
cessation of the therapy” can lead to the use of a combined
outcome of either PD technique failure or death while on PD
therapy. These analyses of combined outcomes can be used
to identify practices that lead to improved patient outcomes
overall. However, combined outcomes may be less useful when
attempting to identify practices that contribute to specific
causes of PD technique failure but may not directly contribute
to death while still on PD. To properly account for informative
censoring, analyses of cause-specific PD failure should be per-
formed with techniques such as inverse weighting to account
for the relationship between PD failure and death (12,37).

In collaboration with the ISPD, PDOPPS aims to develop

PERITONEAL DIALYSIS OUTCOMES AND PRACTICE PATTERNS STUDY (PDOPPS)

consensus definitions and nomenclature for PD technique
failure, and a standard set of approaches to analyze the risk of
PD technique failure and its component causes. Itis our hope
that these definitions and analyticapproaches can be broadly
applied across all PD-related research and contribute to stan-
dardizinginternational registry data collection and reporting.
Within this framework, a multi-level approach to technique
failure, endorsed by the ISPD PDOPPS committee, was devel-
oped with identification of 7 primary causes of technique
failure (Table 2) (36). Within these primary causes, additional
detailed sub-causes were elaborated. Detailed ascertainment
ofthe cause and component sub-causes will be ascertained for
each case of technique failure. Documentation of additional
secondary and tertiary causes will also be included.

3) Significant Practice Pattern Variability Exists Between PD
Centers and Across Countries

Evidence supporting many PD treatment practices is weak
and therefore, significant variability exists across several key
domains of practice. Moreover, the impact of such practice
pattern variability on patient outcomes remains uncertain. As
a result, in collaboration with the ISPD, the PDOPPS Steering
Committee established 6 workgroups comprised of interna-
tional leadersin PD research to study key domains of PD clinical
practice, guideline development, and variation in practice.
Hypotheses have been developed by each workgroup (Table 3),
and research questions of highest priority were identified for
testing via the PDOPPS study.

TABLE 1
Variability in Data Definitions and Data Capture for Peritoneal Dialysis Technique Failure

Rate of technique failure

Causes of technique failure Complications

Definition of time off # available Peritonitis  Exit-site
Definition of PD to qualify as causes of >1 cause episodes infections
Registry PD start date technique failure technique failure permitted recorded recorded
ANZDATA No 4 weeks 31 No Yes No
Australia/New Zealand
CORR No No 12 No No No
Canada
UKRR No No 14, data not collected No No No
United Kingdom
USRDS No No No causes recorded No No No
United States
RDPLF Date of first No 19 No Yes =~30% of
France exchange centres
BrazPD Date training No 10 Yes Yes Yes
Brazil finished
IPPN No No 11 No Yes Yes

International

PD = peritoneal dialysis; ANZDATA = Australia & New Zealand Dialysis & Transplant Registry; CORR = Canadian Organ Replacement Register;
UKRR = UK Renal Registry; USRDS = United States Renal Data System; RDPLF = Registre de Dialyse Péritonéale de Langue Francaise; BrazPD =
The Brazilian Peritoneal Dialysis Multicenter Study; IPPN = International Pediatric Peritoneal Dialysis Network.
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TABLE 2

Standardizing Causes of Peritoneal Dialysis Technique Failure: A Multi-Level Approach

Primary cause

Sub causes

Infection-related

Catheter-related problems

Problems with solute/
water clearance

Peritoneal leaks/hernia

Psychosocial /medical

Risk of, or diagnosis, of EPS

Other

Peritonitis

Exit-site infection

Catheter blockage

Catheter displacement

Solute-related

Fluid/UF-related

Peritoneal leaks/hernia

Hernia

Psychosocial

Medical

Diagnosed EPS
Risk of EPS

Acute severe
Refractory

Relapsing

Recurrent

Exit-site infection only
Tunnelinfection

Fibrin

Omental wrap
Adhesions
Catheter misplaced
Cuff extrusion
Catheter fell out

Inadequate clearance - defined by Kt/V or creatinine clearance
Inadequate clearance - phosphate clearance

Uremic symptoms/poor nutrition

Loss of RRF

Patient size

UF failure - PET defined

Unable to remove excess body water

Unwillingness to prescribe more dialysate glucose to achieve sufficient UF

Scrotal edema
Pleuro-peritoneal leak
Abdominal wall
Elsewhere

Inguinal
Peri-umbilical
Elsewhere

Patient choice/”burn out”

Career choice/”burn out”

Changein circumstance (e.g. death of caregiver, changein job, etc.)
Severe depression

Physical incapacity

Cognitive impairment

Diagnosed EPS
Time on PD
GI symptoms but not formally diagnosed with EPS

Hemoperitoneum
Intra-abdominal pathology
Other reason notincluded elsewhere

RRF = residual renal function; UF = ultrafiltration; PET = peritoneal equilibration test; EPS = encapsulating peritoneal sclerosis; PD = peritoneal

dialysis; GI = gastrointestinal.

METHODS

STUDY SYNOPSIS AND TIMELINE

The PDOPPS is a prospective cohort study that applies the
research design and methods used in the DOPPS and aims to
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TABLE 3
Selected Hypotheses From ISPD Workgroups

Workgroup

Hypothesis

Infection: prevention
and management

Infection prevention:

infectious complications

Antimicrobial exit-site ointment application will lead to longer technique survival and lower rates of

Routine patient retraining will lead to longer technique survival and lower rates of infectious complications

Infection management:

Continuous IP antibiotic use during peritonitis treatment will lead to lower rates of technique failure and
technique failure due to peritonitis compared to intermittent antibiotic administration

Dialysis prescription and
fluid management

Incremental start of PD leads to improved patient and technique survival
Early use of icodextrin prolongs peritoneal membrane function and improves patient and technique survival

(without detrimental effects on residual kidney function)
Routine monitoring of peritoneal membrane function leads to improved patient and technique survival

Patient support

Patient-reported outcomes including greater patient satisfaction and HR-QOL are associated with improved

technique survival, patient survival, lower risk of peritonitis, and lower hospitalization rates

Better, patient and technique survival, patient satisfaction and HR-QOL are seen with frequent home visits
(at least once per year), frequent clinic visits (at least once per month), availability of a formal exercise
program, presence of patient support groups, and allied health assessments

Better, patient and technique survival, patient satisfaction and HR-QOL are seen with home-assisted PD
compared to age- and comorbidity-matched patients performing dialysis independently

Clinical application of

PD therapy limited or no predialysis education

Patients who received pre-dialysis education will have improved technique survival compared to those with

Patients who were satisfied with the pre-dialysis education they received will have greater patient technique
survival compared to patients that were dissatisfied with the degree and type of predialysis education received
Centers that have increasing PD utilization relative to hemodialysis utilization will be associated with improved

patient and technique survival

Patient training and
education are seen among centers with:

A unit nurse providing training

Longer technique survival, fewer infections and hospitalizations, and better patient-reported outcomes

Training duration of at least 5 days (depending on number of hours per day) compared to fewer than

5 training days

Use of both one-on-one and group training for each patient compared to the use of either method alone

PD catheter access
and function*

Greater primary and secondary function of PD catheters and improved all-cause technique survival will be seen with:
Laparoscopic PD catheter insertion vs all other methods of insertion
Centers with standardized protocols for catheter insertion
Longer PD catheter “break-in” periods (greater vs less than 2 weeks)

ISPD = International Society for Peritoneal Dialysis; IP = intraperitoneal; PD = peritoneal dialysis; HR-QOL = health-related quality of life.

* Many hypotheses will be tested with the aid of the United Kingdom ancillary catheter study.

started in the fourth quarter of 2013 with an estimated initial
study duration of 3 years.

SELECTION OF CENTERS

Initially, a sampling frame of all centers with at least 20
PD patients was constructed based on data from all the par-
ticipating countries. Within each country a minimum of 20
centers were selected from this sampling frame, stratified by
geographicregion and center size (Table 4). This requirement
of a minimum of 20 study sites per country is similar to the
DOPPS approach that has yielded samples representative of
national data (18,38). Although sites are initially randomly
selected, those that decline to participate are replaced with

sites falling within similar sampling strata, which may limit
the national representativeness of the sample. However, asin
the HD DOPPS study, acceptance rates have traditionally been
high across the majority of countries, but lower in the United
States (Table 4), and US data therefore need to beinterpreted
within the context of this limitation. An additional limitation
in developing a nationally representative sample in the US is
the lack of participation in PDOPPS at the time of publication
by 1 of the 2 largest dialysis organizations in the US.

PARTICIPANT SELECTION AND FOLLOW-UP

At study start, centers complete a census of all PD patients.
A random sample of 20 - 30 prevalent patients is drawn from
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TABLE 4
Patient and Center Sampling Among Initial PDOPPS Countries
Number of
Total eligible Stratification factors
number PD facilities Facility Facility Number of Facility
of PD (>20 Geographic ~ number of chain selected acceptance
facilities patients) regions patients type facilities rate®
Australia 55 32 3 2 - 20 100%
Canada 88 59 4 3 - 20 100%
Japan 188 147 7 6 - 30 71%
United Kingdom 70 59 7 2 - 20 85%°
United States® 1,441 414 4 2 2 80 26%
Total 1,842 711 170

PDOPPS = Peritoneal Dialysis Outcomes and Practice Patterns Study; PD = peritoneal dialysis.

2 Excluding one large dialysis organization at time of publication.

b Rate of acceptance among initially selected facilities. Facilities that declined participation were replaced with a randomly selected facility

within the same stratum.

¢ Based on facilities initially approached. However, responses from several facilities are still pending.

each center census independent of the center’s size. The sam-
pling atthe largest centersincluded more patients forimproved
estimates. This plan represents a substantialimprovement over
1)asampling plan thatis completely proportionateto a center’s
size, which would have very small samples at small centers,
making estimates of their practices unstable, or 2) equal-sized
samples in every center, which would limit the sample to the
number of patients at the smallest participating center.

Prevalent patients are defined as patients receiving PD at
home (or at a nursing home) under the care of the center at
the time of the census creation. All participants must be at
least 18 years of age and receiving chronic maintenance PD.
Random selection from the whole patient population should
provide a representative sample of PD patients at the center
and limits potential selection bias.

In addition, a sample of consecutive incident patients will
be enrolled until a maximum of 25 incident patients per site
is reached. Incident PD patients are defined as patients new
to PD (first PD treatment at home within 30 days of the date
recorded on the PDOPPS census) and having received at least
one PD treatment outside of the center, eitherathomeorina
nursing home under the center’s care.

Enrolled patients will be followed until study end or until
a terminal event (death, kidney transplantation, transfer
to another dialysis center, recovery of kidney function so
as to not require maintenance dialysis therapy, permanent
(> 4 months) transfer to another dialysis modality with the
discontinuation of PD). Some patients in Japan and other
countries receive both PD and HD (i.e., hybrid therapy), and
these patients will be followed until PD is permanently discon-
tinued, defined as an initially permanent transition to HD or
at least 4 months of HD with an initially intended temporary
transition (see section on country specific considerations).
For patients who leave the study, vital status and modal-
ity status will be determined 60 days after study departure.

Annually, patients departing the study will be replaced by a
random selection of patients having joined the center since
the last sampling period. For all patients, informed consent
will be obtained after the center has undergone local/national
ethics board approval in accordance with the Declaration
of Helsinki.

STUDY DATA AND DATA COLLECTION INSTRUMENTS

The extensive PDOPPS data collection occurs at both the
patient level and center level (Figure 2). Patient-level data
collection involves demographic information, comorbidities
and medical history, medication use, and PD treatment. This
information is updated every 4 months, including the capture
of PD treatment changes and events, PD-related infections,
hospitalization episodes, and PD access-related events and
procedures. A questionnaire is also completed annually by
the patient that includes a standardized assessment of qual-
ity of life, patient satisfaction, and an assessment of other
key patient reported outcomes. Once per year, center-level
questionnaires are completed by the Medical Director and
Nurse Manager (Table 5) to assess specific center practices and
targets, clinical opinion, center environmental elements (e.g.
staffing, local reimbursement policies, quality improvement
programs, etc.), and other factors.

Data quality is maintained through standardized proto-
cols, data collection forms, training, and close interaction
of data-reporting staff at each study site, the PDOPPS data
coordinating center, and a local clinical research associate who
willinteract closely with study sitesin their local language. All
data are entered at each site electronically into a customized
web-based data entry system (PDOPPSLink), programmed with
consistency checks, and data are transmitted electronically to
the data coordinating center at Arbor Research Collaborative
for Health.
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Data collection instruments were developed by work-
groups comprised of international leaders in PD research,
established by the ISPD and the PDOPPS Steering Committee.
Collection of census and patient-level data, via the PDOPPS
web-based data collection system (PDOPPSLink), was
assessed through a 2-month pilot phase that enrolled a small
sample of both incident and prevalent patients from selected
pilot sites.

All Facility Patients Facility Personnel

* Throughout study
- Patient Census

* Annually
- Medical Director Survey
- Unit Practice Survey

Study Patients

* At Study Entry
— Medical Questionnaire
— PatientQuestionnaire
— Interval Summary, including:
« Dialysis Access Worksheet
* Infection Worksheet
Every 4 months
— Interval Summary
Annually
— PatientQuestionnaire
Event-based
— Dialysis Switch Form
— Death Detail Form
— TerminationForm

Figure 2 — Structure of the PDOPPS data collection instruments.
PDOPPS = Peritoneal Dialysis Outcomes and Practice Patterns Study.

PERITONEAL DIALYSIS OUTCOMES AND PRACTICE PATTERNS STUDY (PDOPPS)
ANALYTIC METHODS

Associations between outcomes (e.g., economic, interme-
diate such as laboratory values, and clinical outcomes) and
practice indicators or processes of care will be analyzed at
the patient level and, if appropriate, at the center level. Most
data will be analyzed at both the patient and center levels,
providing the opportunity to monitor practice and policy
changes and their effects on clinical outcomes such as time on
PD therapy, mortality, hospitalization, and quality of life. The
analyses will use Poisson distribution, logistic regression, pro-
portional hazards, log-linear, or linear regression models, as
appropriate, controlling for patient demographic and comor-
bidity differences. Patient-level left-truncated proportional
hazards models may be used to model time to death, time to
technique failure, and the combined primary outcome. Models
for patient-level analyses willaccount for the effects of center-
level clustering on the variability between patients through
either random effects models with linear, logit, log links, or
robust standard estimates based on the sandwich estimator for
proportional hazards models. Analyses of longitudinal trends
in patient characteristics, practice indicators, and outcomes
will use repeated measures models to account for serial mea-
sures over successive years (time-dependent covariates). In
many instances, depending on the event of interest, analyses
will use techniques to account for competing risks, which may
include techniques such as multivariable competing risks mod-
eling, as wellasinverse probability weighting (37,39). In order

TABLE 5
Key Data Collection Items in PDOPPS

Patient-level data collection

Facility-level data collection

Abstracted data
Demographics
Medical history
Medications
PD modality and prescription
Laboratory values
Peritoneal membrane function and glucose exposure
Dialysis adequacy and residual kidney function
PD access type
PD catheter exit-site prophylaxis
PD-related infections
Hospitalizations, clinic visits and home visits
Hybrid therapy (Japan only)

Patient-reported outcomes
Health-related quality of life (KD-QoL, SF36)
Depression (CES-D)
Satisfaction with care
Health literacy
PD assistance
PD training

PD unit structure and where patients go for HD
Use of PD and barriers to PD growth
Nurse functions and autonomy
Pre-ESRD practices

PD catheter practices

Discontinuation of PD

Use of hybrid therapy

Targets for PD dosing and prescription
Infection prevention and management
Clinical targets

Anemia therapy

Secondary hyperparathyroidism

Use of phosphate binders

Healthcare maintenance

PDOPPS = Peritoneal Dialysis Outcomes and Practice Patterns Study; PD = peritoneal dialysis; KDQoL = Kidney Disease Quality of Life; SF36 =
36-Item Short Form Survey; CES-D = Center for Epidemiologic Studies Depression scale; HD = hemodialysis; ESRD = end-stage renal disease.
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to furtheraddress biasintroduced by unmeasured confounders,
we will also apply instrumental-variable analyses as in other
published DOPPS research regarding HD practices (23).

POWER CALCULATIONS

Power calculations assume that there will be an average of
3 years of study follow-up in PDOPPS centers, with an average
of 10% annual loss to follow-up because of delays in recruit-
ment and replacement. Other losses (e.g., transition to HD,
transplantation, etc.) will be accounted for by recruitment
of replacement patients. With these assumptions, PDOPPS
has 80% power to detect an association between a clinical
practice experienced by half of the centers (e.g. a comparison
of centers above versus below the median of a continuous
measure) with various clinical outcomes. This will provide a
hazard ratio in the range of 1.1 - 1.2 for the combined out-
come of technique failure/mortality (1.3 for mortality alone),
hospitalization, or peritonitisin analyses of the entire cohort.
Within-country analyses would have sufficient power to detect
hazard ratios closer to 1.5 - 1.9 for outcomes other than
mortality alone.

COUNTRY SPECIFIC CONSIDERATIONS

Across the initial PDOPPS countries, efforts are underway
to work with local experts to localize and customize the
questionnaires to cultural diversity, health care, financial
reimbursement systems, national practice guidelines, etc. to
ensurethe questionnaires are culturallyand nationally relevant
and easily understood.

Given this framework, opportunities exist to develop coun-
try-specific data collection modules to test country-specific
hypotheses and to explore unique policies and distinct prac-
tices specificto a participating country. For example, in 2011,
of the 9,138 prevalent PD patients in Japan, approximately
19% were receiving some form of hybrid therapy (http://www.
jsdt.or.jp) (40). To better understand utilization and outcomes
associated with this practice, patients who transition from PD
to hybrid therapy will continue to be observed over the course
of the study. Moreover, specific questions related to the clinical
indications, prescription and outcomes with hybrid therapy
have been included as part of center-level and patient-level
PDOPPS questionnaires in Japan.

STUDY OVERSIGHT AND GUIDANCE

The PDOPPSis a collaborative study between Arbor Research
Collaborative for Health, the ISPD, and a consortium ofindus-
try sponsors without restrictions on publications, as well as
local country investigators (Figure 3). Representation from
each group has been aligned to form the study’s steering
committee. The PDOPPS Steering Committee purviewincludes:
1) scientific and operational oversight in conjunction with
feedback from country investigators, ISPD workgroups and
other advisory groups (e.g., PDOPPS US Advisory Group, the
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Figure 3 — Scientific leadership. ISPD = International Society for Peri-
toneal Dialysis; PDOPPS = Peritoneal Dialysis Outcomes and Practice
Patterns Study; PD = peritoneal dialysis.

Japanese Society for Peritoneal Dialysis [JSPD], PDOPPS com-
mittee), and patient groups in different countries; 2) approval
of ancillary studies, with guidance from an Ancillary Studies
Committee; 3) approval of research and manuscripts intended
for peer-reviewed publication, as guided by the study’s pub-
lication policy; 4) review and approval of new country-level
participationin the study by evaluating funding support, oper-
ational feasibility, and alignment with overall study goals; and
5) promotion of PDOPPS as a resource for diverse stakeholders
across the PD community.

OPPORTUNITIES FOR EXPANSION BEYOND CURRENTLY
PARTICIPATING COUNTRIES

Expansion of the PDOPPS countries beyond the initial 5
could significantly enhance the scientific merits and reach of
PDOPPS. In addition to the broader value of contributing to
the international study, participation in PDOPPS is expected
to yield direct benefits to participating countries, such as
enrollment of a national sample of PD centers that will facili-
tate regional and national comparisons to understand local
variation in PD practices and outcomes. This should also
afford a perspective of trends over time and international
comparisons for benchmarking purposes. These findings can
directlyinform local practice guidelines, quality improvement
initiatives, and policy. Country investigators are encouraged
to formulate research hypotheses that are both relevant to
local practice and may not be easily addressed within the
country alone. Collection of additional data elements specific
to a participating country can be considered, as described
above. Furthermore, PDOPPS data can be used to evaluate
the reliability of national and regional registry data, as well
as providing a forum to expand upon such data by collecting
patient-reported outcomes that may be particularly germane
to the needs of the country.

Raising funds locally is the most efficient route to partici-
pation in PDOPPS. Countries obtaining full funding are very
likely to be approved by the PDOPPS Steering Committee for
study participation. Further details for interested country
investigators are at http://www.ispd.org.
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OPPORTUNITIES FOR ANCILLARY STUDIES

The international reach of the PDOPPS, coupled with the
central and well-established infrastructure for data collec-
tion and analysis across the DOPPS Program, has created a
unique opportunity for the development and implementation
of investigator-initiated ancillary studies. Ancillary study
approvalis atthe discretion of the PDOPPS Steering Committee
and mayinclude proposals for new PDOPPS data collection and/
or analyses of existing PDOPPS data.

To date, there have been 3 successfully funded ancillary
studies. The first is “The Empowering Patients On Choices
for Renal Replacement Therapy Study” (EPOCH-RRT) funded
by the Patient Centered Outcomes Institute (PCORI) in the
US (www.choosingdialysis.org). The EPOCH-RRT primarily
aims to compare the effectiveness of HD and PD with respect
to patient-centered outcomes. The EPOCH-RRT will collect
this information from PDOPPS, DOPPS (HD), and advanced
chronic kidney disease patients using modules developed by
formal qualitative research methods. Findings will be incor-
porated into a decision tool for patients faced with selection
of dialysis modality.

The second ancillary study, called Biological Determinants
of Peritoneal Dialysis Outcomes (BIO-PD), is funded by the
National Institutes of Health (NIH) (Ancillary Studies to
Large Ongoing Clinical Projects) in the US. This study seeks to
establish a geneticand bio-repository of plasma and dialysate
effluent among patients in Canada, the UK, and the United
States to better understand genetic determinants of baseline
and longitudinal changesin peritoneal membrane function. It
will also draw on additional established bio-banked material
from other cohort studies (e.g. the UK’s National Institute of
Health Research [NIHR] funded PD-CRAFT study) http://www.
keele.ac.uk/pd-craft/.

Thethird ancillary study, “Optimising Early Dialysis Catheter
Function,” is funded by the NIHR in the UK. The study is moti-
vated by marked variationin success of PD catheter placement
across centers in the UK, and will seek to better understand
the determinants of early PD access function and means for
improved outcomes. The study will also help inform future
data collection instruments relating to PDOPPS in the core
study. The study will enroll participants immediately prior to
PD access insertion, followed by enrollment into PDOPPS at
initiation of home dialysis.

Together, the core PDOPPS study and its ancillary studies
should bring success and excitement in understanding prac-
tices associated with better outcomes in PD. Central to the
success of PDOPPS in participating countries is local engage-
ment of patient advisors (e.g., for EPOCH in the US and the PD
access ancillary study in the UK) where patient advisors have
been actively engagedin the studies’ design and implementa-
tion. In other PDOPPS countries, similar plans are underway
to recruit patientadvisory groups. Diverse opportunities exist
for other ancillary studies (http://www.ispd.org), which are
encouraged and stand to strengthen the reach and impact of
the PDOPPS initiative.

PERITONEAL DIALYSIS OUTCOMES AND PRACTICE PATTERNS STUDY (PDOPPS)
SUMMARY

The PDOPPS is a visible resource to the PD community,
providing a much needed infrastructure and forum to promote
effective international collaborative clinical research. The
detail and breadth of data collected uniformly across partici-
pating countries will serve as an extremely valuable source of
PD practice and outcomes data. Launch is effectively underway
in 5 countries to date. Based on the long-term success of the
DOPPS across more than 20 countries, the introduction of
PDOPPS has been met with enthusiasm in efforts to understand
and improve outcomes for patients on PD worldwide.
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