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Introduction

Peritoneal dialysis (PD) should be offered to every eligible
individual with kidney failure who is considering mainte-
nance dialysis. Many individuals prefer PD because it can
be provided in their homes and offers them more indepen-
dence than in-centre haemodialysis (HD). PD is prioritised
in many regions because it has similar health outcomes and
is often less costly than in-centre HD.'> However, a sig-
nificant number of individuals with kidney failure are
elderly, frail or have other physical or cognitive disabilities,
which may limit their ability to perform self-care PD. Indi-
viduals may also lack family support for PD. Providing
assistance may overcome these barriers, permitting more
individuals to receive PD, so assisted PD is a crucial strat-
egy that increases patient choice and provides more

equitable access to home dialysis. The objectives of this
review are to define the scope of assisted PD for this state-
ment, describe major aspects of assisted PD and provide
recommendations to expand its availability internationally.

Defining the scope of assisted PD for this
position statement

The inability to perform tasks required for self-care PD and
a lack of family, partner or spousal support are common
barriers to PD. For these patients, providing assistance with
PD in the patient’s home can overcome these barriers and
allow them to receive PD in their residence. Assistance
with PD has been provided by family members, friends,
domestic helpers, personal support workers, healthcare
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Table I. Common barriers to self-care PD that can be overcome
with assisted PD.?

Physical Limited visual acuity
Decreased manual dexterity
Decreased strength to lift bags
Frailty

Reduced mobility

Hearing loss

Cognitive/Language Memory difficulties

Anxiety

Dementia

Aphasia

Mental illness — depression,
schizophrenia, mania

Language barriers®

Learning disabilities

Behavioural Poor hygiene

Poor adherence

PD: peritoneal dialysis.

2Adapted from Oliver et al.”

PlLanguage may be considered a barrier to PD if none of the PD team
speaks the patient’s language, and there are no family members in the
house that can be assisted with communication.

aids, practical nurses or registered nurses.*® While the
working group acknowledges all forms of assistance are
valuable, this position statement will focus on assisted
PD that is funded by the healthcare system including
governments, health insurance, charities or other organisa-
tions. This scope includes assistance provided by health-
care professionals, trained laypersons and paid family
members. This position statement will exclude support
provided by unpaid family members, friends, private
caregivers or domestic workers paid by families. The posi-
tion statement also excludes PD provided by long-term care
facilities or other residential institution staff. If external
government-funded assistants are visiting these institu-
tions, it is included in the scope of this statement.

Justification of assisted PD

There are many potential barriers to self-care PD (Table 1).
These barriers are common in older and often frail people with
kidney failure. In a previous study by Oliver et al., PD nurses
prospectively recorded barriers to PD during modality educa-
tion and found that 63% of patients without a contraindication
to PD had a physical or cognitive barrier to self-care PD.” In a
separate study by the same research group, comprehensive
geriatric assessments performed on individuals 50 years or
older during PD training found that frailty, functional depen-
dency and impaired cognition were very common, leading to a
frequent need for assistance in the first 6 months of PD.®
Experts recommend routine frailty screening in older patients
considering PD, which could be done using tools such as the
Clinical Frailty Scale.”'” If frailty is present, a comprehensive
geriatric assessment can be conducted.

Of particular importance is the issue of cognitive decline.
Cognitive decline is a major concern for older people and
their families. There is evidence of a higher prevalence of
cognitive decline in the HD population compared to the gen-
eral population with the potentially rapid decline associated
with drops in cerebral blood flow and evidence of acute brain
injury during HD sessions.!'™'* People with cognitive decline
may be more tolerant of receiving dialysis in a familiar home
setting rather than a busy and often noisy HD centre but will
require assistance to do so.

Patients who initiate self-care PD may experience a
decline in physical or cognitive function over time.”"'?
Other patients may experience a new illness, which tempo-
rarily limits their ability to perform self-care. Changes in
the health of a caregiver (family, friends) may also reduce
support for PD in the home. Assisted PD can provide timely
respite care and allow patients to stay on home dialysis —
reducing the risk of transfer to HD. If patients recover from
their illness, they can often return to self-care PD.

Age is not the only factor leading to the need for
assistance. Children and younger adults with disabilities who
rely on family-supported PD can benefit from assisted PD to
reduce caregiver burden. Many of these patients prefer to
receive dialysis in the familiar environment of their home,
require complex transport arrangements and cope poorly with
in-centre HD. Indeed, dialysis treatment satisfaction has been
shown to be better for patients on assisted PD compared to
in-centre HD requiring transport.'® The value of home-
based therapies was particularly seen during the
COVID-19 pandemic, where infection rates were lower
in PD patients and outbreaks in congregate settings
occurred.'” PD was associated with a lower risk of
acquiring SARS-CoV-2 infection and related hospitali-
sation, so assisted PD may prevent vulnerable patients
from acquiring transmissible diseases.'’”'® The advan-
tages of dialysis at home using PD compared to
in-centre HD for older patients are shown in Table 2.

Caregiver burden is common in PD. Studies find that 60%
of caregivers of PD patients experience mild to moderate
burnout, while 13% experience moderate to severe burnout
when measured by the Zarit Burden Interview tool.***' Griva
et al. compared the burden of care in family members assist-
ing with PD, usually spouses or adult children, to family
members of self-care PD patients also using the Zarit Burden
Interview tool.”” Family members assisting with PD reported
more task oriented duties but the burden of care was similar
between assisted and self-care PD patients.

Common indications for providing assistance include:

1) during PD initiation to ensure safety and provide
reassurance to patients and caregivers

2) long-term assistance for patients with permanent
barriers to self-care without caregivers

3) short-term assistance for patients with temporary
barriers to self-care without caregivers



162

Peritoneal Dialysis International 44(3)

Table 2. Advantages of peritoneal dialysis for frail or older
people.

Medical Avoids hemodynamic stress associated with
haemodialysis

Preservation of residual kidney function

Slower decline of cognitive impairment

Reduces risk of exposure to transmissible
infections

Avoids feeling of ‘washed out’ associated with
haemodialysis

Avoids potentially complex vascular access
procedures

Treatment is at home

Avoidance of transport and associated personal
cost and stress of getting to and from dialysis

Enables travel — including visiting family members
locally and overseas

Flexibility of treatment round social activities

Psychosocial

Health
economics

Avoids expense of complex transport to and from
dialysis centre

Lower cost compared to HD in many healthcare
systems

4) short-term assistance for patients receiving
caregiver support during periods of caregiver
illness or burnout

5) short-term assistance for patients during acute
illness (e.g. peritonitis)

Recommendations

1) Individuals considering or choosing PD should
undergo an interdisciplinary assessment to identify
physical, cognitive, emotional and social barriers to
PD that may be overcome by assisted PD

2) Caregivers of individuals considering or choosing
PD should be assessed for burden of care.

3) Self-care PD or family-assisted PD patients should
be monitored regularly for the development of new
barriers so that assisted PD can be implemented in a
timely manner.

4) Caregivers of PD patients should be monitored
regularly for the burden of care so that assisted
PD can be implemented as required.

5) Assisted PD can be promoted as a strategy to reduce
transmissible infection by allowing more patients
to be treated at home instead of in a congregate
setting.

Models of assisted PD

There is great heterogeneity in the models of assisted PD
employed in different regions of the world related to the
local culture, health policies, reimbursement systems and
penetration of each dialysis modality.*** Models of care
published in the literature differ by geographic scope,

funding mechanisms, type of assistants, whether assistants
perform cycle connections or manual exchanges, location
of assistance and duration of assistance (Table 3).

The largest geographic scope of assisted programs
described in the literature is from France, which is a
national program, and in the provinces of British Columbia
and Ontario, Canada. Government health insurance funds
these programs so they are sustainable. Short-term or
respite care is provided along with chronic long-term sup-
port. Other assisted programs are often smaller in scope,
single centres that are funded by research funds, private
dialysis vendors or local dialysis providers and may be less
sustainable than programs funded by governments.

The assistants in the French and Ontario programs
include registered nurses, while the British Columbia
model used licensed practical nurses provided by a private
company. The skill set of other assisted models described
in the literature includes registered nurses, licensed practi-
cal nurses, nurse assistants, healthcare assistants and per-
sonal support workers. Paid family members may also
provide assistance through state funding in California in
the United States, but no studies of this model have been
published to date.

Another factor that differentiates assisted PD models is
whether assistants provide connections or disconnections
from PD cyclers or perform manual PD exchanges. Models
that provide this service exist in France, Denmark, and
Ontario, Canada, and were provided in a pilot study in
Quebec, Canada. Most other programs restrict the assis-
tance, which may allow PD cycler set-up but not connec-
tions or manual exchanges. This limited form of assistance
may be helpful to patients and families but does not directly
assist with PD treatments. Models employing registered or
practical nurses can also conduct patient assessments
(weight, blood pressure, volume status), provide PD cathe-
ter care and administer medications, including intraperito-
neal antibiotics if required. A summary of PD related tasks
that may require assistance is presented in Table 4.

The number of visits depends on whether assistants
perform connections or manual exchanges and the patient
or family’s capacity to support. In France, up to four visits
per day are provided to fully support continuous ambula-
tory peritioneal dialysis (CAPD).>* In Ontario, Canada, up
to two visits per day are provided to support machine set-
up, connections and disconnections. In some cases,
patients or families can still perform disconnections, so
the first visit is for machine set-up and can be provided
throughout the day, while the second visit is timed for the
evening connection. Other programs provide daily visits
to support machine set-up but not connections, disconnec-
tions or manual exchanges. The number of visits may also
be limited by cost. Some funding mechanisms may reim-
burse per visit, while others, such as those in Ontario,
Canada, provide a bundled payment with more flexibility.

The duration of service also varies. Established,
government-funded programs provide long-term assistance
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Table 3. Key characteristics differentiating models of assisted PD from published studies.

Category Description

Example Country (reference)

Geographic scope National
Provincial/State

Regional

Single centre

Funding mechanism Government health insurance

Medical trust
Private dialysis corporation

Research grant
Non-profit dialysis provider
Renal clinic

Type of assistant Registered nurse

Licensed practical nurse

Nurse assistant

Non-registered nurse healthcare staff
Healthcare assistant or technician

Non-healthcare profession

Tasks provided Connection/disconnection from cycler or manual
exchanges included

Connection/disconnection from cycler or manual
exchanges excluded

Visits per day Up to 4 per day
Up to 2 per day
One per day

Location of assistance Private residence

Retirement home
Other non-acute healthcare setting
Long-term care facility (visiting caregivers)

Duration of assistance Long-term
Short-term

France (Lobbedez)®*
Ontario, Canada (Oliver)?’
Quebec, Canada (Melanson
British Columbia, Canada (Bevilacqua)®
United Kingdom (lyasere)'®
California, United States (Hussein)*°
Brasil (Franco)®*

Denmark (Povlsen)®®

Scotland (Boyer)?'

Ontario, Canada (Oliver)

British Columbia, Canada (Bevilacqua)
France (Lobbedez)

United Kingdom (lyasere)

United Kingdom (lyasere)

Denmark (Polvsen)

Australia (Nel)*?

California, United States (Hussein)
Brasil (Franco)

Ontario, Canada (Oliver)

Quebec, Canada (Melanson)
France (Lobbedez)

Denmark (Polvsen)

Australia (Nel)

British Columbia, Canada (Bevilacqua)
Brasil (Franco)

California, United States (Hussein)
United Kingdom (lyasere)
Scotland (Boyer)

California, United States (Hussein)

)28

Ontario, Canada (Oliver)

Quebec, Canada (Melanson)

France (Lobbedez)

Denmark (Polvsen)

British Columbia, Canada (Bevilacqua)
Australia (Nel)

Boyer (Scotland)

United Kingdom (lyasere)

France (Lobbedez)
Ontario, Canada (Oliver)
Most studies

Most studies
No studies

Denmark (Polvsen)

Most studies

Canada (Bevilacqua)

Australia (Nel)

California, United States (Hussein)

PD: peritoneal dialysis.

but often have separate funding for short-term or respite Finally, models vary by the location of the service. The
care. Assisted programs funded as research or pilot pro- majority of assistants visit private residences, but assistants
grams may not provide long-term assistance. can also visit retirement homes, nursing homes and other



164

Peritoneal Dialysis International 44(3)

institutions other than acute care hospitals to facilitate PD
while avoiding the need to train staff in these institutions.
Maintaining the skill set of staff in institutions can be chal-
lenging if a PD census is not consistent or there is high staff
turnover.

Recommendations

1. Models of assisted PD vary considerably, so their
key characteristics should be explicitly considered
prior to implementation and described when report-
ing their outcomes, including their geographic
scope, funding mechanisms, type of assistants,
whether assistants perform cycle connections or
manual exchanges, and duration and location of
assistance.

Training and communication with PD
assistants

It is necessary to train assistants on PD procedures
appropriate to their skill set. In most cases, training will
include most tasks performed by self-care patients. The
training may be provided by a nurse educator or an expe-
rienced PD nurse with knowledge of all PD modalities but
can be done in partnership with private corporations or
dialysis providers. Training is usually provided at the PD
center, but it can also be provided at home care agencies or
other educational institutions.

An adequate number of assistants should be trained to
provide the required visits in an unrushed manner. The
number of assistants will depend on the number of visits
needed per patient, the task performed, the number of
patients served and the time (distance) to travel between
patients. Staff absences should be accounted for with
redundant systems in place. Missed visits may have clinical
consequences and be distressing to patients and families
who are reliant on assistance to perform PD.

PD programs should have a robust communication
system in place with assistants. This system can include
regular phone calls, emails or rounds to review assisted
patients. Virtual telephone or video visits from the home,
with the assistant present, can reduce the need for clinic
visits for frail, older patients. Remote patient monitoring
for the general PD population is associated with reduced
transfer to HD, hospitalisation, improved adherence and
reduction in patient and caregiver burnout, but its specific
role for assisted PD has not been determined.”

Recommendations

1. Assistants should be trained by nurse educators or
experienced nurses from the PD program using a
standardised curriculum.

2. Assistants should be trained for tasks appropriate to
their skill set.

3. An adequate number of assistants should be
available to serve the expected size of the assisted
population, accounting for their geographic area
with redundant systems in place to account for staff
absences.

4. A robust communication system should be in place
between the PD program and the assistant.

Quality control

Continuous quality improvement (CQI), defined as a
structured organisational process for involving people in
planning and executing a continuous flow of improvement
to provide quality healthcare that meets expectations, must
be implemented in PD programs.*®*’ International Soci-
ety for Peritoneal Dialysis (ISPD) guidelines recommend
that the PD program monitors peritonitis rates, PD catheter-
related complications and rates of transfer to HD in all PD
patients, including those on assisted PD. The Standardized
Outcomes in Nephrology (SONGQG) initiative has developed
a core outcome set for PD based on the shared priorities of
patients, caregivers, clinicians, researchers, policymakers
and relevant stakeholders, which included PD-related
infection, cardiovascular disease, mortality, time on PD
and life participation.*® Patient-reported outcome measures
(PROMs) may be particularly relevant for patients receiv-
ing assisted PD. PROMS can be defined as a measure of
how a person doing PD is experiencing life and their well-
being. It should consider the person’s symptoms and the
impact of the dialysis regimen on the person’s life, mental
health and social circumstances.*® Examples of PROMs
include the Kidney Disease Quality of Life Instrument,
iPOS-Renal, PROMIS Preference Scoring System and
SONG Life Participation Questionnaire.*®***' However,
older, frail people with cognitive impairment are often
unlikely to engage with formal PROMS. ISPD guidelines
do not currently recommend measuring PROMS in routine
practice.>”

CQI programs have been particularly effective in reduc-
ing peritonitis rates.**** Fang et al. also reported improve-
ments in transfer to HD and survival over time.*> The
working group did not find published quality improvement
projects specifically for assisted PD. Oliver et al. found that
assisted PD patients have similar rates of hospitalisation as
in-centre HD patients.?” Assisted patient also have lower
rates of transfer to HD and similar rates of peritonitis.?®-*°
Assisted PD patients are substantially older than self-care
PD patients, so they have lower rates of transplantation and
higher mortality rates.*®

Transition from assisted PD to either self-care or unpaid
family assistance, which can be termed graduation from
assisted PD, may be another important indicator. In
Ontario, Canada, 48 (38%) of 203 assisted patients
graduated from nurse assistance to either self-care PD or
family-assisted PD.?’ Graduation rates likely vary on how
programs select patients for assistance. For example, some
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programs may provide assisted PD to nearly all individuals
starting PD to ensure safety, provide additional support and
then withdraw it. Other programs may take a more restric-
tive approach, reducing graduation rates.

There was general concordance among the working
group that the achievement of sustainable quality control
should use standard definitions, data collection methods,
analysis and reporting, which a central organisation may
facilitate. Assisted PD programs can develop processes and
outcome measures to measure patient selection criteria,
staff and assistant training, and monitoring of key perfor-
mance indicators, but these should be formally evaluated
and validated prior to widespread use. Specific areas of
interest for assisted PD could include missed visits, impro-
perly performed treatments (deviation from practice),
predictors of graduation to self-care and patient/family
satisfaction.

Recommendations

1) PD programs should monitor assisted PD
populations for outcomes similar to the non-
assisted population. These outcomes should take
into account local requirements and harmonise with
ISPD guidelines.

2) Reporting of outcomes should be stratified by the
use of assistance.

3) Reporting of outcomes should account for the
differences in the case mix of assisted patients
(e.g. older age, higher co-morbidity).

Funding

The availability and source of funding for assisted PD
varies considerably. Established programs receive sus-
tainable funding provided by the government to support
both short- and long-term assistance. Assisted programs,
often on a pilot or limited basis, have received funding
from research grants, private dialysis vendors or local
clinics. Studies based on both real and modelled data have
illustrated cost savings associated with assisted PD.**’ For
example, in British Columbia, Canada, assisted PD added
CAD $15,000 annually to the cost of PD, which was less
expensive than providing PD in a long-term care facility or
providing in-centre HD. The assisted model used licensed
practical nurses rather than registered nurses, did not pro-
vide PD connections or manual exchanges and provided
only one visit per day. In Ontario, Canada, the Ontario
Renal Network receives funds from the Provincial Ministry
of Health, which are directed to home care agencies or
kidney programs to fund assisted PD. Funding is provided
as either a short-term or long-term bundle per patient
(Table 5). The annual funding for assistance is CAD
$20,566 to support nurses who provide PD connections
or manual exchanges, up to two visits per day. If dialysis

Table 4. PD related tasks that may require assistance.?

Core tasks  Cycler set-up including lifting bags

Connection/Disconnection

Handwashing

Exit site care

Discarding supplies and clean up

Patient assessments (BP, weights, volume
assessments)

Troubleshooting — detecting exit site infections,
peritonitis, catheter dysfunction, leaks, hernias

Adding medications to PD bags

Documentation

Instrumental Organising medications
Ordering supplies

Organising clinic visits

PD: peritoneal dialysis; BP: blood pressure.

*Adapted from Farragher et al.? and Fonseca-Correa et al.*?

programs receive the funds, they can contract with a home
care provider or provide assistance using their staff. The
latter model is employed in Ottawa, Canada, with the goal
of increasing retention of PD and moving patients towards
independence (i.e. self-care or family support), with only
10% of patients supported long term. Case managers are
assigned to each patient, and virtual nursing support and
physician assessments are also utilised to improve the pro-
grams cost-effectiveness.

In France, the yearly average per-patient cost for
providing assistance to patients on PD, including nurse
salary, transportation and training, was around 23,400
euros for CAPD and 18,200 euros for APD.® Nurses are
paid for a maximum of four visits a day in assisted CAPD
and two visits a day for APD. In addition, nurses are paid to
provide care not directly related to PD and to follow the
patient.

In France and Denmark, the operational cost of assisted
PD was equal to or lower than that of in-centre HD.?
Another unpublished study from France, showed that nurse
assistance was less expensive for the healthcare system
than providing in-centre HD.*®

In Sweden, although healthcare is government-funded,
assisted PD differs in various regions. Staff-assisted PD is
provided either through primary care teams or advanced
home care teams. Approximately 25% of individuals on
maintenance dialysis are performing PD, of whom 8% are
family-supported, and 8% are receive assisted PD in the
home or in nursing homes. Both short- and long-term assis-
tance are provided.®

Many of these models did not take into account the cost
savings achieved with decreased transportation to and from
dialysis units, as well as potentially reduced or shortened
hospitalisations and emergency department visits.*> The
indirect effect of nurse assistance on social expenditure,
such as the influence of nurse visits on the admission of
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Table 5. Annual costs of assistance, peritoneal dialysis and in-centre haemodialysis.

Assisted PD cost PD costs
Region Model (annual) (annual) Comparator costs
British Columbia, Non-healthcare $15,000 $45,000 $83,500 for PD in long-term care

Canada (Bevilacqua)  professional
No connections

$89,000 for in-centre HD

Ontario, Canada? Nurses $20,566 $39,289 for CCPD $50,075 for conventional In-centre HD
Connections $29,689 per year CAPD $83,467 for short daily or nocturnal
in-centre HD
France® Nurses only 6879 € for CCPD 42,900 € for CCPD 58,188 € for conventional in-centre HD
Connections— 13,759 € for CAPD 32,448 € for CAPD 44,460 € for satellite HD

disconnections

39,624 € for conventional home HD
79,248 € for short daily home HD

PD: peritoneal dialysis; HD: haemodialysis; CAPD: continuous ambulatory peritoneal dialysis; CCPD: continuous cycling peritoneal dialysis.
?Based on funding provided by Ontario Health 2018/2019 Chronic Kidney Disease Funding Guide. Costs do not include training costs. Costs are

reported in Canadian dollars.

® Annual estimations do not include additional costs covered by the healthcare insurance
— Transportation costs: 1.07 € by kilometer between the patients’ home and the HD dialysis centre and 0.35 € by kilometre between the nurse office and

the patients’ home for PD.

— Financial compensation for the patients on self-care dialysis or on family assisted dialysis: 75 € per week on PD, 25 € per dialysis session on HD.

s666] Goals of Assisted PD

Assisted Peritoneal Dialysis: Position Paper for the ISPD

Scope of Assisted PD
PD performed in the patient's home by a trained assistant funded by the health care system

ob,  Assisted PD Model Components

@ «  Promotion of equity by allowing IE:l ® Geog.raphic ngin”
individuals with disabilities to * Funding mgchanlsm
receive PD in their home *+  Type of assistant
« Reduce caregiver burden *  Number of visits provided
* Core strategy to increase home * Connections or exchanges provided
dialysis use or excluded
+  Location
* Duration
® Funding Recommendations Assistant support
<" » Healthcare systems fund assisted PD as a standard modality E [ traini
*  Support short-term and long-term assisted PD Corma tr.am;.ng RIGRIAI. h the PD
* New programs should include a cost benefit analysis including merrllur?lgf fon;system:with-the FD program
indirect costs '”“_a M
Quality control
Figure I.
the older dialysis population in nursing homes, has not been Recommendations
evaluated. 1) Healthcare systems should fund models of assisted
These examples illustrate pathways by which govern- PD so all patients who wish to receive PD but
ment funding effectively supports assisted PD. However, require assistance can have equitable access to PD.
many jurisdictions have no governmental or public funding 2) Funding should support short-term and long-term
for assisted PD.*” This leaves only options such as private assisted PD.
insurance (which offers variable coverage) or private insur- 3) New programs should have an a priori analysis plan

ance paid by patients or families. Both of these options
likely increase inequity by restricting PD assistance to
patients of higher socio-economic status.

to measure the cost benefits of assisted PD, includ-
ing indirect savings from reduced transportation,
hospitalizations, nursing home admission and
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avoidance of complications. Costing should
account for start-up costs, skill of the assistance,
number of visits provided and duration of support.

4) Cost and availability of assistants can be limited in
regions by restricting the number of visits or cap-
ping the number of patients in the assisted PD
program.

Impact on PD use

There are no definitive studies demonstrating that assisted
PD increases prevalent PD use, in part because PD pro-
grams usually offer assistance without a control group or
randomisation, so the effect on PD prevalence is unknown.
However, there is supporting evidence that assisted PD is
associated with greater incident use of PD and reduced
transfer to HD.

A non-randomised but controlled study from Canada
showed that assistance was associated with a higher like-
lihood of patients being considered eligible for PD by
their multidisciplinary team.’® Forty-seven per cent of
patients initiated PD when assistance was available,
which was 10% higher in the control region without assis-
tance. A recent study from the UK showed that introdu-
cing an assisted PD program was significantly associated
with an increased rate of PD initiation (HR: 1.78, 95% CI:
1.21-2.61).%"

In France, Boyer et al. found that assisted PD increased
from 2006 to 2015 and helped to maintain PD uptake when
family assistance declined over the same time period.’!
Lobbedez et al. from France demonstrated that assisted
PD was associated with a lower risk of transfer to HD.?®
Studies of peritonitis, which is a leading cause of transfer to
HD, show variable results. Verger et al. found that assisted
PD patients had a higher rate of peritonitis compared to
family-supported PD, but this difference was mitigated
by regular home visits.*® In Quebec, Canada, where
assisted PD was recently implemented, peritonitis rates
were similar between assisted and self-care PD.*® In two
studies from France, nurse-assisted PD had a protective
effect on peritonitis in diabetic and elderly patients.’'*>*
Finally, although the utilisation of assisted PD ranges
widely from 8% (Sweden) to 45% (France) of the PD pop-
ulation, it would be expected, although not yet proven, that
many of these assisted patients would not remain on PD if
assistance was not available.

It should be acknowledged that assisted PD patients are
generally older than self-care PD patients, so their time on
PD is expected to be less, thereby reducing the impact on
PD prevalence. In Italy, when assisted PD was introduced
in 2014, a significant increase in PD penetration was not
observed.”® It should also be acknowledged that assisted
PD is just one intervention of many that can be used to
grow PD, and other system-level factors may influence
dialysis modality distributions, which may not be over-
come by assisted PD.>*

Recommendations

1) Assisted PD can be promoted because it is
associated with higher incident PD use and reduced
rates of transfer to HD.

2) Prior to implementing an assisted PD programme in
a region, historical measures of PD incidence use,
time on PD and prevalent use should be reported. If
possible, a control population without access to
assisted PD should be identified to estimate the
impact of assisted PD on penetration.

Future research

Numerous observations studies describe the feasibility,
models of care and outcomes associated with assisted PD,
but assisted PD is rich area for further investigation. The
working group recommends the following areas for future
research:

1. Developing standardised methods of assessing
patients and caregivers for assisted PD.

2. Comparing low-skill to high-skill assisted PD
models.

3. Describing models of paid family assistance,
including patient outcomes and costs.

4. Assessing the impact of remote monitoring on
assisted PD models of care.

5. Developing and validating quality measures for
assisted PD, including the reliability of the assis-
tant visits, treatment errors and rates of adverse
events.

6. Assessing the feasibility of measuring PROMS in
assisted PD patients.

7. Comparing PROMS between assisted PD and
alternative treatment options including in-centre
HD and conservative care.

8. Measuring rates and predictors of graduating from
assisted PD to self-care or family supported PD.

9. Determining the impact of assisted PD on PD
utilisation.

10. Determining the cost-effectiveness of assisted PD
programs.

11. Studies measuring the impact of assisted PD on
caregiver burnout.

12. Examining whether the impact of assisted PD
changes over time on outcomes such as incident
PD use, transfer to HD and prevalent PD use.

Summary

Assisted PD funded by the government is a well-
established strategy to grow home dialysis in many regions
of the world. Barriers to self-care PD are common in the
elderly population and younger patients with physical or
cognitive disabilities, so assisted PD increases equity by
providing greater access to home dialysis. Models of
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assisted PD vary greatly, and these key characteristics
determine who may receive assistance, their associated out-
comes and cost. PD programs should apply the same qual-
ity of care metrics measured in the general PD population,
but analyses should be stratified and adjusted for case-mix
differences between self-care and assisted PD patients.
Government healthcare programs or private insurers should
adequately fund assisted PD to provide sustainable, long-
term support. Assisted PD is associated with increased PD
incidence and reduced transfer to HD. The increased costs
of delivering assisted PD have generally been less than in-
centre HD or providing PD in long-term care. Figure 1
summarizes the main themes of this position statement.

Working group methods and authors’
contributions

The leadership of the ISPD contacted TL and MJO to
co-chair an ISPD position statement on assisted PD. The
co-chairs assembled a list of experts on PD to join the
working group. The co-chairs selected members to provide
an international perspective from both low and high-
income countries with input from ISPD leadership. The
working group met in January 2023 to identify key sections
for the position statement. Smaller worker groups were
formed for each section including Scope of the position
statement (MJO and TL); Justification (CB and EAB);
Funding (UHL, JG and PS); Models of assistance; Training
and communications with assistants (ASE, JG, EAB, NF
and TK); Quality control (CB, DWJ and PL); and Impact
on PD use (VJ, GA and AMG). Each group wrote a back-
ground summary with key references and provided recom-
mendations based on their expert opinion. The sections
were compiled and edited by the co-chairs (MJO and TL).

The working group did not conduct a formal literature
review.

Additional excellent reviews of assisted PD are
available.*64%-3

Acknowledgement

None.

Author contributions

Drs MJO and TL were the primary and senior author, respectively.
All co-authors contributed equally to the content and writing of
the manuscript

Declaration of conflicting interests

MIJO is an owner of DMAR systems; Honoraria: Baxter
Healthcare; Contracted Medical; employed as a Medical Lead
at Ontario Renal Network, Ontario Health. GA has received con-
sulting fees from Baxter Healthcare. EAB had received speaker
and consulting fees from Baxter Healthcare, Fresenius Medical
Care, Vifor, AWAK and liberDi; DWJ has received consultancy
fees, research grants, speaker’s honoraria and travel sponsorships
from Baxter Healthcare and Fresenius Medical Care, consultancy
fees from Astra Zeneca, Bayer and AWAK, speaker’s honoraria

from ONO and Boehringer Ingelheim & Lilly and travel
sponsorships from Ono and Amgen. He is a current recipient of
an Australian National Health and Medical Research Council
Leadership Investigator Grant. AMG has received speaker and
consulting fees from Baxter Healthcare. VJ has received grant
funding consultancy Fees and honoraria from Bayer, AstraZe-
neca, Boehringer Ingelheim, NephroPlus, Biocryst, Vera, Vis-
terra, Otsuka, Chinook and Zydus Cadilla; TK has received
consultancy fees from VISTERRA, ELEDON, Otsuka OLE and
Otsuka VISIONARY as country investigators and is current reci-
pients of the National Research Council of Thailand and the Royal
College of Thailand Physician and received speaking honoraria
from Astra Zeneca and Baxter Healthcare. PL received speaker
Honoraria from AstraZeneca, Baxter Healthcare and Fibrogen;
UHL has received speaker and consultancy engagements for Bax-
ter Healthcare and Fresnenius Medical Care. TL received speaker
Honoraria from Astellas, Baxter.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

ORCID iDs

Matthew J Oliver
Clémence Béchade

https://orcid.org/0000-0003-3334-0581
https://orcid.org/0000-0002-8481-6589

Edwina A Brown (& https://orcid.org/0000-0002-4453-6486

David W Johnson (2 https://orcid.org/0000-0001-5491-3460

Anabela Malho Guedes https://orcid.org/0000-0002-9627-

908X

Natalia Fernandes (2 https://orcid.org/0000-0001-8728-7937

Talerngsak Kanjanabuch (@ https://orcid.org/0000-0002-2996-

8934

Philip Li (® https://orcid.org/0000-0001-9879-8388

Ulrika Hahn Lundstrom (® https://orcid.org/0000-0003-1892-

2225

Page Salenger

Thierry Lobbedez

https://orcid.org/0000-0003-1865-4208
https://orcid.org/0000-0002-0945-8056

Informed consent to publish
Yes.

References

1. Quinn RR, Hux JE, Oliver MJ, et al. Selection bias explains
apparent differential mortality between dialysis modalities.
J Am Soc Nephrol 2011; 22(8): 1534—-1542.

2. Wong B, Ravani P, Oliver MJ, et al. Comparison of patient
survival between hemodialysis and peritoneal dialysis among
patients eligible for both modalities. Am J Kidney Dis 2018;
71(3): 344-351.

3. Krahn MD, Bremner KE, de Oliveira C, et al. Home dialysis
is associated with lower costs and better survival than other
modalities: a population-based study in Ontario, Canada.
Perit Dial Int 2019; 39(6): 553-561.

4. Hofmeister M, Klarenbach S, Soril L, et al. A systematic
review and jurisdictional scan of the evidence characterizing
and evaluating assisted peritoneal dialysis models. Clin J Am
Soc Nephrol 2020; 15(4): 511-520.


https://orcid.org/0000-0003-3334-0581
https://orcid.org/0000-0003-3334-0581
https://orcid.org/0000-0003-3334-0581
https://orcid.org/0000-0002-8481-6589
https://orcid.org/0000-0002-8481-6589
https://orcid.org/0000-0002-8481-6589
https://orcid.org/0000-0002-4453-6486
https://orcid.org/0000-0002-4453-6486
https://orcid.org/0000-0002-4453-6486
https://orcid.org/0000-0001-5491-3460
https://orcid.org/0000-0001-5491-3460
https://orcid.org/0000-0001-5491-3460
https://orcid.org/0000-0002-9627-908X
https://orcid.org/0000-0002-9627-908X
https://orcid.org/0000-0002-9627-908X
https://orcid.org/0000-0002-9627-908X
https://orcid.org/0000-0001-8728-7937
https://orcid.org/0000-0001-8728-7937
https://orcid.org/0000-0001-8728-7937
https://orcid.org/0000-0002-2996-8934
https://orcid.org/0000-0002-2996-8934
https://orcid.org/0000-0002-2996-8934
https://orcid.org/0000-0002-2996-8934
https://orcid.org/0000-0001-9879-8388
https://orcid.org/0000-0001-9879-8388
https://orcid.org/0000-0001-9879-8388
https://orcid.org/0000-0003-1892-2225
https://orcid.org/0000-0003-1892-2225
https://orcid.org/0000-0003-1892-2225
https://orcid.org/0000-0003-1892-2225
https://orcid.org/0000-0003-1865-4208
https://orcid.org/0000-0003-1865-4208
https://orcid.org/0000-0003-1865-4208
https://orcid.org/0000-0002-0945-8056
https://orcid.org/0000-0002-0945-8056
https://orcid.org/0000-0002-0945-8056

Oliver et al.

169

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

van Eck vander Sluijs A, van Jaarsveld BC, Allen J, et al.
Assisted peritoneal dialysis across Europe: practice variation
and factors associated with availability. Perit Dial Int 2021,
41(6): 533-541.

. Giuliani A, Karopadi AN, Prieto-Velasco M, et al. World-

wide experiences with assisted peritoneal dialysis. Perit Dial
Int 2017; 37(5): 503-508.

. Oliver MJ, Garg AX, Blake PG, et al. Impact of contraindica-

tions, barriers to self-care and support on incident peritoneal
dialysis utilization. Nephrol Dial Transplant 2010; 25(8):
2737-2744.

. Farragher JF, Oliver MJ, Jain AK, et al. PD assistance and

relationship to co-existing geriatric syndromes in incident
peritoneal dialysis therapy patients. Perit Dial Int 2019;
39(4): 375-381.

. Brown EA and Hurst H. Delivering peritoneal dialysis for the

multimorbid, frail and palliative patient. Perit Dial Int 2020;
40(3): 327-332.

Rockwood K, Song X, MacKnight C, et al. A global clinical
measure of fitness and frailty in elderly people. CMAJ 2005;
173(5): 489-495.

Murray AM, Tupper DE, Knopman DS, et al. Cognitive
impairment in hemodialysis patients is common. Neurology
2006; 67(2): 216-223.

Kurella Tamura M, Vittinghoff E, Hsu CY, et al. Loss of
executive function after dialysis initiation in adults with
chronic kidney disease. Kidney Int 2017; 91(4): 948-953.
Polinder-Bos HA, Garcia DV, Kuipers J, et al. Hemodialysis
induces an acute decline in cerebral blood flow in elderly
patients. J Am Soc Nephrol 2018; 29(4): 1317-1325.
Anazodo UC, Wong DY, Theberge J, et al. Hemodialysis-
related acute brain injury demonstrated by application of
intradialytic magnetic resonance imaging and spectroscopy.
J Am Soc Nephrol 2023; 34(6): 1090-1104.

Kurella Tamura M, Covinsky KE, Chertow GM, et al. Func-
tional status of elderly adults before and after initiation of
dialysis. N Engl J Med 2009; 361(16): 1539-1547.

Iyasere OU, Brown EA, Johansson L, et al. Quality of life and
physical function in older patients on dialysis: a comparison
of assisted peritoneal dialysis with hemodialysis. Clin J Am
Soc Nephrol 2016; 11(3): 423-430.

Taji L, Thomas D, Oliver MJ, et al. COVID-19 in patients
undergoing long-term dialysis in Ontario. CMAJ 2021;
193(8): E278-E284.

Perl J, Thomas D, Tang Y, et al. COVID-19 among adults
receiving home versus in-center dialysis. Clin J Am Soc
Nephrol 2021; 16(9): 1410-1412.

Weinhandl ED, Wetmore JB, Peng Y, et al. Initial effects of
COVID-19 on patients with ESKD. J Am Soc Nephrol 2021,
32(6): 1444-1453.

Zhang R, Pu C, Cui X, et al. Burden in primary family care-
givers caring for uremic patients on maintenance peritoneal
dialysis. Perit Dial Int 2020; 40(6): 556-562.

Kang A, Yu Z, Foo M, et al. Evaluating burden and quality of
life among caregivers of patients receiving peritoneal dialy-
sis. Perit Dial Int 2019; 39(2): 176-180.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Griva K, Goh CS, Kang WCA, et al. Quality of life and emo-
tional distress in patients and burden in caregivers: a comparison
between assisted peritoneal dialysis and self-care peritoneal dia-
lysis. Qual Life Res 2016; 25(2): 373-384.

Bechade C, Lobbedez T, Ivarsen P, et al. Assisted peritoneal
dialysis for older people with end-stage renal disease: the
French and Danish experience. Perit Dial Int 2015; 35(6):
663-666.

Franco MR, Fernandes N, Ribeiro CA, et al. A Brazilian
experience in assisted automated peritoneal dialysis: a reli-
able and effective home care approach. Perit Dial Int 2013,
33(3): 252-258.

Povlsen JV and Ivarsen P. Assisted Automated Peritoneal
Dialysis (AAPD) for the functionally dependent and elderly
patient. Perit Dial Int 2005; 25(Suppl 3): S60-S63.
Lobbedez T, Verger C, Ryckelynck JP, et al. Is assisted
peritoneal dialysis associated with technique survival when
competing events are considered? Clin J Am Soc Nephrol
2012; 7(4): 612-618.

Oliver MJ, Al-Jaishi AA, Dixon SN, et al. Hospitalization
rates for patients on assisted peritoneal dialysis compared
with in-center hemodialysis. Clin J Am Soc Nephrol 2016;
11(9): 1606—-1614.

Melanson J, Kachmar J, Laurin LP, et al. Assisted peritoneal
dialysis implementation: a pilot program from a large
dialysis unit in Quebec. Can J Kidney Health Dis 2022; 9:
20543581221113387.

Bevilacqua MU, Turnbull L, Saunders S, et al. Evaluation of
a 12-month pilot of long-term and temporary assisted perito-
neal dialysis. Perit Dial Int 2017; 37(3): 307-313.

Hussein WF, Bennett PN, Anwaar A, et al. Implementation of
a staff-assisted peritoneal dialysis program in the United
States: a feasibility study. Clin J Am Soc Nephrol 2022,
17(5): 703-705.

Boyer A, Solis-Trapala I, Tabinor M, et al. Impact of the
implementation of an assisted peritoneal dialysis service on
peritoneal dialysis initiation. Nephrol Dial Transplant 2020;
35(9): 1595-1601.

Nel H, Debbie F, Narelle H, et al. A retrospective clinical and
economic analysis of an assisted automated peritoneal dialysis
programme in Western Australia. Perit Dial Int. Epub ahead of
print 27 August 2023. DOI: 10.1177/08968608231190772.
Fonseca-Correa JI, Farragher JF, Tomlinson G, et al.
Longitudinal changes in the use of PD assistance for
patients maintained on peritoneal dialysis. Kidney360
2021; 2(3): 469-476.

Lobbedez T, Moldovan R, Lecame M, et al. Assisted perito-
neal dialysis. Experience in a French renal department. Perit
Dial Int 2006; 26(6): 671-676.

Corbett RW, Beckwith H, Lucisano G, et al. Delivering
person-centered peritoneal dialysis. Clin J Am Soc Nephrol
2023; 19(1): 377-384.

McCalman J, Bailie R, Bainbridge R, et al. Continuous qual-
ity improvement and comprehensive primary health care: a
systems framework to improve service quality and health
outcomes. Front Public Health 2018; 6: 76.



170

Peritoneal Dialysis International 44(3)

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Hamidi S and Auguste BL. Continuous quality improvement
in peritoneal dialysis: your questions answered. Perit Dial Int
2023; 43(4): 292-300.

Manera KE, Johnson DW, Craig JC, et al. Establishing a core
outcome set for peritoneal dialysis: report of the SONG-PD
(Standardized Outcomes in Nephrology-Peritoneal Dialysis)
consensus workshop. Am J Kidney Dis 2020; 75(3): 404-412.
Brown EA, Blake PG, Boudville N, et al. International
Society for Peritoneal Dialysis practice recommendations:
prescribing high-quality goal-directed peritoneal dialysis.
Perit Dial Int 2020; 40(3): 244-253.

Raj R, Ahuja K, Frandsen M, et al. Validation of the
IPOS-Renal symptom survey in advanced kidney disease:
a cross-sectional study. J Pain Symptom Manage 2018;
56(2): 281-287.

van der Willik EM, van Breda F, van Jaarsveld BC, et al.
Validity and reliability of the Patient-Reported Outcomes
Measurement Information System (PROMIS(R)) using
computerized adaptive testing in patients with advanced
chronic kidney disease. Nephrol Dial Transplant 2023;
38(5): 1158-1169.

Nataatmadja M, Cho Y and Johnson DW. Continuous quality
improvement initiatives to sustainably reduce peritoneal
dialysis-related infections in Australia and New Zealand.
Perit Dial Int 2016; 36(5): 472-477.

Wang J, Zhang H, Liu J, et al. Implementation of a
continuous quality improvement program reduces the occur-
rence of peritonitis in PD. Ren Fail 2014; 36(7): 1029-1032.
Yu Y, Zhou Y, Wang H, et al. Impact of continuous quality
improvement initiatives on clinical outcomes in peritoneal
dialysis. Perit Dial Int 2014; 34(Suppl 2): S43—-S48.

Fang W, Ni Z and Qian J. Key factors for a high-quality
peritoneal dialysis program — the role of the PD team and
continuous quality improvement. Perit Dial Int 2014,
34(Suppl 2): S35-S42.

Verger C, Duman M, Durand PY, et al. Influence of
autonomy and type of home assistance on the prevention of

47.

48.

49.

50.

51.

52.

53.

54.

55.

peritonitis in assisted automated peritoneal dialysis patients.
An analysis of data from the French language peritoneal
dialysis registry. Nephrol Dial Transplant 2007; 22(4):
1218-1223.

Maierean SM and Oliver MJ. Health outcomes and cost
considerations of assisted peritoneal dialysis: a narrative
review. Blood Purif 2021; 50(4-5): 662—666.

Haute Autorité de Santé. Evaluation médico-économique
des stratégies de prise en charge de I’insuffisance rénale
chronique terminale en France. https://www.has-sante.fr/
jems/c_1775180/fr/evaluation-medico-economique-des-stra
tegies-de-prise-en-charge-de-l-insuffisance-renale-chroni
que-terminale-en-france (2014, accessed 19 November
2014).

Brown EA, Ekstrand A, Gallieni M, et al. Availability of
assisted peritoneal dialysis in Europe: call for increased
and equal access. Nephrol Dial Transplant 2022; 37(11):
2080-2089.

Oliver MJ, Quinn RR, Richardson EP, et al. Home care
assistance and the utilization of peritoneal dialysis. Kidney
Int 2007; 71(7): 673-678.

Benabed A, Bechade C, Ficheux M, et al. Effect of assistance
on peritonitis risk in diabetic patients treated by peritoneal
dialysis: report from the French language peritoneal dialysis
registry. Nephrol Dial Transplant 2016; 31(4): 656—662.
Duquennoy S, Bechade C, Verger C, et al. Is peritonitis risk
increased in elderly patients on peritoneal dialysis? Report
from the French Language Peritoneal Dialysis Registry
(RDPLF). Perit Dial Int 2016; 36(3): 291-296.

Alberghini E, Rastelli F, Di Nardo R, et al. Assisted
peritoneal dialysis. G [tal Nefrol 2014; 31(6):gin/31.6.3.
Blake PG, McCormick BB, Taji L, et al. Growing home
dialysis: the Ontario renal network home dialysis initiative
2012-2019. Perit Dial Int 2021; 41(5): 441-452.

Malho Guedes A, Punzalan S, Brown EA, et al. Assisted PD
throughout Europe: advantages, inequities, and solution
proposals. J Nephrol 2023; 36(9): 2549-2557.


https://www.has-sante.fr/jcms/c_1775180/fr/evaluation-medico-economique-des-strategies-de-prise-en-charge-de-l-insuffisance-renale-chronique-terminale-en-france
https://www.has-sante.fr/jcms/c_1775180/fr/evaluation-medico-economique-des-strategies-de-prise-en-charge-de-l-insuffisance-renale-chronique-terminale-en-france
https://www.has-sante.fr/jcms/c_1775180/fr/evaluation-medico-economique-des-strategies-de-prise-en-charge-de-l-insuffisance-renale-chronique-terminale-en-france
https://www.has-sante.fr/jcms/c_1775180/fr/evaluation-medico-economique-des-strategies-de-prise-en-charge-de-l-insuffisance-renale-chronique-terminale-en-france


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


