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ABSTRACT

The future growth of peritoneal dialysis (PD) will be
directly linked to the shift in US healthcare to a value-
based payment model due to PD’s lower yearly cost, early
survival advantage over in-center hemodialysis, and
improved quality of life for patients treating their kidney
disease in the home. Under this model, nephrology prac-
tices will need an increased focus on managing the transi-
tion from chronic kidney disease to end-stage renal
disease (ESRD), providing patient education with the aim
of accomplishing modality selection and access placement
ahead of dialysis initiation. Physicians must expand their
knowledge base in home therapies and work toward
increased technique survival through implementation of
specific practice initiatives that highlight PD catheter
placement success, preservation of residual renal function,

consideration of incremental PD, and competence in
urgent start PD. Avoidance of both early and late PD
technique failures is also critical to PD program growth.
Large dialysis organizations must continue to measure
and improve quality metrics for PD, expand their focus
beyond the sole provision of PD to holistic patient care,
and initiate programs to reduce PD hospitalization rates
and encourage physicians to consider the benefits of PD
as an initial modality for appropriate patients. New and
innovative strategies are needed to address the main rea-
sons for PD technique failure, improve the connectivity of
the patient in the home, leverage home biometric data to
improve overall outcomes, and develop PD cycler devices
that lower patient treatment burden and reduce both
treatment fatigue and treatment-dependent complications.

The US healthcare system is shifting focus from
the volume and profitability of services provided
(physician visits, hospitalizations, procedures, and
tests) to the patient outcomes achieved (1). Instead
of rewarding volume, new value-based payment
models reward better results in cost, quality, and
outcome measures. Drivers prompting the shift to
value-based payments in the US healthcare system
include unsustainable costs; recognition that stan-
dard fee-for-service payments drive volume, not
value; stakeholders’ push for value; and federal gov-
ernment support for new payment approaches.
There will be continued pressure to reduce costs
and improve quality and outcomes; physician prac-
tices will need to start planning for this and a
greater focus on the home as the preferred site for
managing chronic disease will be necessary.

While patients with chronic disease make up only
20% of Medicare patients, they account for 80% of
expenditures (2). Traditional fee-for-service models
that pay for treatment transactions are ill-suited for
managing patients who require close monitoring,
frequent treatment adjustments, and coordinated

management involving multiple different sites and
personnel.
As a result of the movement to a value-based

payment system, integrated kidney care (3) adoption
will accelerate and require an increased focus on
patient experience/patient-reported outcomes (4)
and costs, regardless of whether physicians are par-
ticipating in end-stage renal disease (ESRD) Seam-
less Care Organizations, Medicare Advantage
special needs plans, Medicare Advantage capitation,
or commercial shared savings. In addition, publicly
reported data on specific metrics denoting practice-
quality targets will enable comparisons between
providers for patient and payer care decisions.
DaVita has created a Patient-Focused Quality
Pyramid to focus physicians and supporting medical
personnel on a holistic patient-centered care
approach as a primary way to improve quality
patient survival (5).
Utilization management (6) ensures patients

receive the right care at the right time—“appropri-
ate care”—to improve clinical outcomes and lower
costs (7). Coupling utilization management with dis-
ease management strategies can have a positive
impact on how practices begin the process of under-
standing how to provide care for ESRD patients at
reasonable cost and achieve targeted outcomes
through more closely managing treatment decisions.
In ESRD care, extensive research shows that

patients have better outcomes (longer lives and
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fewer complications) when dialysis is started with
peritoneal dialysis (PD) at home, or when hemodial-
ysis (HD) is initiated with an arteriovenous fistula
or graft rather than a central venous catheter
(CVC). This is especially important in today’s reim-
bursement environment because patients with opti-
mal starts also cost tens of thousands of dollars less
per year (8). In spite of this, more than half of US
dialysis patients today start dialysis suboptimally,
primarily as the result of initiation of HD with a
CVC (9). A renewed emphasis on how patients start
dialysis and how PD fits into the continuum of
ESRD care will test a practice’s infrastructure,
physician knowledge base, and model of care deliv-
ery.

The current review will focus on understanding
the historical growth of home dialysis, specific
aspects of PD therapy that impact modality selec-
tion, challenges to optimize PD outcomes that
require specific practice tracking and actions, and
those innovations that could be applied to PD that
would increase physician and patient confidence in
the ability to manage ESRD in the home.

Historical Perspective: PD Home Modality
Growth in the U.S

The recently published 2016 USRDS Annual
Data Report noted that in 2013, 117,162 patients
began ESRD therapy in the United States; of these
only 10,562 started on PD while 103,382 initiated
in-center hemodialysis (ICHD) (10). At the end of
2013, a total of 408,859 ESRD patients were being
treated with HD (90%), while 45,258 patients
(9.9%) were receiving PD. The use of home
hemodialysis (HHD) was 35% higher in 2012 than
in 2002, but still accounts for a minority of patients
requiring ESRD therapy. More recent data show
that, as of 2016, the 10 largest US dialysis organiza-
tions treated 432,805 dialysis patients in 5474 units;
41,624 were on PD, 6932 were on HHD, and
380,892 received ICHD. Thus, while there has been
growth in home dialysis, the vast majority of
patients (88%) were still receiving ICHD as of 2016
(11).

The Medicare ESRD program has attempted to
incentivize home dialysis through different payment
methods, including identical payments for physi-
cians and providers for ICHD and PD services;
waiving of the 90-day waiting period for new unin-
sured Medicare-eligible but uncovered ESRD
patients starting home dialysis; a one-time physician
payment for overseeing home modality training;
and physician reimbursement for a monthly patient
face-to-face clinic visit equivalent to 2–3 monthly
visits for ICHD patients. However, these incentives
have not changed the low utilization of home
modalities (12–14). Despite the reported early sur-
vival advantage for PD compared to ICHD, and
the equivalence of PD to ICHD with respect to all-

cause and cause-specific mortality, hospitalizations,
infection-related complications, and quality of life,
there has not been the modality growth that one
might have expected (15–20).

Managing the CKD to ESRD Transition:
Required Nephrology Practice Considerations

The changing healthcare landscape will require
practices to design an infrastructure that promotes
the concept of integrated kidney care in which the
nephrologist uses PD, HD, and transplantation as
complementary therapies. The choice of the initial
therapy should be unbiased; all options must be
available (21). Most patients will require more than
one therapy during their ESRD life, and transitions
from one to another should be planned and care-
fully managed. Several interventions (e.g., kidney
health and dialysis options education, shared deci-
sion-making, urgent start etc.) should be adopted
by practices as they move forward in an integrated
kidney care environment wherein home modalities
become a critical ESRD starting point (22). To suc-
cessfully navigate the transition of patients from
CKD to ESRD, nephrology practices need to
address potential barriers to PD growth with their
entire group, department, or health care organiza-
tion (Fig. 1).
A recent report from the ARO (Analyzing data,

Recognizing excellence, Optimizing outcomes) CKD
Research Initiative (23) highlights the importance of
timely modality selection and preparation of patients
by the nephrology practice, especially for PD consid-
eration, prior to starting ICHD: In an analysis of
11,244 incident patients presenting to over 300 Frese-
nius Medical Care dialysis centers in 14 European
countries and Turkey, a total of 2405 cardiovascular
(CV) events in 1449 patients were reported to have
occurred within 2 years of dialysis initiation (24),
with the event rate peaking during the first week of
ICHD then declining until week 4. This study demon-
strates that the period immediately following dialysis
initiation is a very high risk period, characterized by
a much higher rate of major CV events than the
remainder of the first 2 years. While in conjecture,
the authors suggested that a deterioration in renal
function may play a role in volume-related events;
this is coupled with the possibility that the HD proce-
dure itself may trigger CV events in certain patients.
Peritoneal dialysis utilization rates need to be

viewed in the context of chronic disease manage-
ment schemes focused on the required steps for
optimal quality survival along the continuum of
care. Therefore, renal replacement therapy
approaches must be designed around patient clinical
risk, avoidance of further end-organ damage, qual-
ity of life, and achievement of quality survival. This
will require working more closely with primary care
practices to better track patients with progressive
renal failure.

150 Schreiber



Positioning Modality Selection Within An
Integrated Kidney care Environment

Appropriate preparedness remains a barrier to
more widespread utilization of PD for new patients
in the United States. (25) Insufficient reimbursement
for education discourages practices from prioritizing
ESRD education, but other factors play a role as
well. Physicians may not have the time in a busy
office schedule to educate; nephrology practices may
not totally embrace educational programs offered
by large dialysis organizations (LDOs), yet not have
a structured program themselves; short office ses-
sions may be insufficient to achieve adequate educa-
tion; and lack of experience or confidence in PD
may prevent effective discussion of this option with
patients and families. The opinions of ICHD nurses
toward home modalities can also have a negative
impact on PD growth (26). As noted in a previous
publication (27) and depicted in Fig. 2, successful
preparation of patients requires several important
components. A number of studies have demon-
strated that with appropriate education, a signifi-
cant proportion (30–50%) of patients without a
contraindication would select PD over ICHD
(28,29). The first therapy choice is critical since

patients rarely transition to a home therapy like PD
after initiating ICHD (30), even though there may
be specific clinical advantages in doing so.

Practice Barriers to Overcome for PD Program Growth

Barriers

• Poor physician engagement

• Lack of automated CKD patient tracking a

• Inadequate new/established partner knowledge in home 
modalities

• Low percentage of patients receiving pre-dialysis education

• Small PD unit size and too few unit personnel

• Lack of adequate training numbers to maintain nurse 
competency

• Suboptimal PD training c

• Lack of practice PD champion

• High peritonitis rates d

• Lack of Urgent Start program

• Technique survival rate < 1.5 years

• High cathether dysfunction/failure rate

Solutions

• Attention to MACRA, achieving Triple Aim, Integrated Kidney 
Care success

• Electronic medical records

• Attendance at Home Dialysis University or other educational 
opportunities

• Automated/coordinated practice referral for education b

• Consider regional training/clinical centers

• Grow program size to > 20 patients to optimize knowledge

• Adult learning assessment/training tools

• Develop practice PD champion

• Institute BDPs to prevent peritonitis (anti-fungal, handwashing, 
etc), retrain patients, promote early initiation of treatment

• Develop collaborative Urgent Start program

• Assess loss reasons and determine proactive steps

• Surgical PDU, consider alternate options: interventional 
nephrologist/radiologist, comparative surgical tracking tool for 
surgeons

a Ability to identify at-risk patients (eGFR <30 mL/min/1.73m2) in practice or hospital
b Continue education until patient can choose an access
c Too few training days (<8), lack of adult training experience, inflexible trainer  
d  >0.5 episodes per patient year at risk

Fig. 1. Practice barriers to overcome and solutions to consider for PD program growth.

Components to Successful 
ESRD Preparedness

True understanding by patient and provider 
that poor disease management leads to 
increased loss in life

 Sound infrastructure leveraging an electronic 
shared medical record for patient 
indentification and follow-up

 Coordinated risk factor accountability and 
treatment plan

 Individualized patient education

A 

B

C

D

E Integrated approach for renal replacement 
therapy assignment built on sequencing 
therapies such that the longest quality survival 
is achieved

Fig. 2. Components to successful ESRD preparedness.
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Education programs provided by LDOs can com-
plement physician practice education and even be
applied upstream as a service to primary care prac-
tices in conjunction with the nephrologist.

Collaboratively building patient life plans
strengthens patients’ realization of the important
role they play in ensuring stability of their health
and the opportunities available if they are success-
ful. The new ESRD care model focuses on educa-
tion, engagement, and a commitment to developing
a life plan with the patient. The life planning exer-
cise utilizes several different health care team mem-
bers to guide the patient through the seven steps of
the exercise. Individualizing the proper sequence of
options for renal replacement therapy to achieve the
longest quality survival, while preserving subsequent
future treatment options, is a critical goal for the
life planning exercise. There are a number of factors
that are key to the development of a successful life
plan, including defining the patient’s role in success-
ful management, avoiding, and/or controlling risk,
establishing which healthcare provider will monitor
each specific comorbidity, determining the optimal
sequence of renal replacement options for the indi-
vidual patient, and determining how progress on
treatment will be monitored.

The education team plays a key role in assessing
a patient’s potential for the initial dialysis therapy.
Those factors warranting consideration during the
decision process include patient age, socio-demo-
graphic status, comorbidity burden, residential loca-
tion (rural vs. urban), physician practice dialysis
support infrastructure, physician knowledge, and
comfort with PD. Patients are particularly vulnera-
ble during the first 90 days after dialysis initiation
and need intensive management during this period.
Older patients and those with diabetes, previous
HD treatment, or failed transplant may be at a
higher risk of technique failure and hence deserve
special attention (e.g., more frequent clinic visits
and unit contact following training).

Clinical Considerations in PD Home Modality
Selection for Program Growth

Achieving sustainable PD program growth will
require the treating nephrologist and support per-
sonnel to focus attention on several key facets of
PD initiation and ongoing patient care.

Residual Renal Function

Residual renal function (RRF) has been demon-
strated to impact survival of PD patients (31); PD has
a positive effect on preservation of RRF (32) and par-
tial regression of left ventricular remodeling. RRF
decline during the first year of dialysis has a graded
association with all-cause mortality among incident
hemodialysis patients, suggesting that programs
should focus on strategies to preserve RRF as a prior-
ity activity (33). A number of strategies for preserving

RRF have been explored (34), including increasing/
maintaining urine output, dietary intervention, blood
pressure control, renin–angiotensin–aldosterone sys-
tem blockade, PD submodality effect with increased
glucose load, icodextrin usage, avoiding intravascular
volume depletion and nephrotoxic insults.

Incremental PD

It has recently been suggested that an initial
incremental approach to dialysis might help pre-
serve residual renal function through an intact
nephron hypothesis in reverse (35). Incremental PD
can also be viewed as a bridge to either cadaveric-
or living-related renal transplantation (36) with the
potential for improved quality of life and less treat-
ment burden due to the non–full-dose PD prescrip-
tion (37). A significant reduction in loss of
glomerular filtration rate in the incremental dialysis
period vs. that which was observed in the predialy-
sis period was also observed.

Urgent Start Program

Late referral to the nephrologist typically results
in emergent start dialysis, usually with ICHD using
a tunneled CVC as the default therapy. A number
of reports have noted better outcomes for patients
who are started on PD with a PD catheter rather
than ICHD with a CVC. A propensity-matched
comparison (376 patients) of urgent start PD vs.
urgent CVC HD, in a structured urgent start pro-
gram demonstrated 51% lower mortality, 39%
lower rate of hospitalization, and a 42% lower rate
of infections for urgent start PD patients (38).
Considering the risks that a CVC poses for both

serious infection and mortality, leveraging a peri-
toneal catheter access with emergent initiation of
PD rather than HD has gained increasing attention
over the last several years (39). This approach
allows for expedited placement of a PD catheter
and initiation of PD therapy within 24 hours to
days following placement.
The urgent placement of the PD catheter by a sur-

geon, interventional nephrologist, or interventional
radiologist is critical for the urgent start program to
succeed. Additional components include adequate
hospital resources, with awareness for this approach
by ER physicians, cardiologists, hospitalists, nursing
staff, and discharge planners; dialysis unit space and
materials; design of prescriptions for dialysis per-
formed in the supine position; and ability to transition
from the urgent start in a hospital setting, to training
for home dialysis (40). Several studies have demon-
strated the safety of this approach, increased patient
survival, and satisfactory technique survival (41).

Optimizing Peritoneal Dialysis Catheter
Placement

Marked variability in catheter insertion tech-
niques and perioperative management may impact
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catheter and patient outcomes and warrants further
study (42). Timely catheter placement and a func-
tional long-term peritoneal access are critically
important to optimally preparing and maintaining
patients on PD (43). While operator expertise is a
critical component to successful catheter placement,
each type of placement procedure—whether min-
laparotomy, advanced laparoscopy, or percutaneous
needle guide wire with or without fluoroscopic
imaging—yields comparable results when adhering
to best demonstrated practices for each implanta-
tion procedure. One study examining advanced
laparoscopic placement reported that the cumulative
revision-free and assisted catheter survival probabil-
ities at 5 years were 0.96 and 0.99, respectively (44).
The incidence of pericatheter leak was 2.6% and
there were no occurrences of pericatheter hernia or
subcutaneous cuff extrusion. Laparoscopic salvage
procedures limited losses from mechanical catheter
problems to 0.9%. Catheter survival should be
tracked and if operators are not able to achieve
acceptable catheter survival rates based on reported
data then a reassessment of technique or operator
should be considered.

Addressing Technique Survival in Nephrology
Practices

While new patient growth is critical to program
stability, patient drop-out from PD, both early
(within 90 days) and late (>6 months after training),
has a significant impact on sustaining PD program
growth. The rate of PD technique failure is at its
highest during the early months after treatment ini-
tiation and decreases later due to fewer catheter and
abdominal complications and reduced influence of

psychological factors following adaptation to PD
(45). Practices need to identify patient risk for early
and late drop-out and provide more intensive sup-
port posttraining than has been customary. Activi-
ties that a program should consider to decrease the
risk for drop-out within 90 days are shown in
Fig. 3.
A number of studies have demonstrated the need

for practices to examine their individual program
reasons for technique failure and take steps to effec-
tively optimize results. One study assessed 709 inci-
dent PD patients participating in the Netherland
Cooperative Study on the Adequacy of Dialysis
(NECOSAD), who started treatment between 1997
and 2007 (45). Four separate time frames post-PD
initiation were considered: 0–3 months, 3–
12 months, 12–24 months, and 24–36 months; risk
of switching was found to be greatest during the
first 3 months and decreased thereafter.
It has been reported that technique failure is

more likely to occur during the first 6 months of
PD in patients who are treated with HD prior to
PD, who start PD after allograft failure, or who
develop peritonitis within the first 6 months of ther-
apy (46). Additionally, unit size, nurse experience,
training duration, and poor fellowship training have
been reported to play a role (47). Seemingly, cathe-
ter dysfunction and psychological problems are
major reasons for early loses with peritonitis, while
ultrafiltration failure, malnutrition, and dialysis
inadequacy are responsible for late drops (48).
Proactive strategies as depicted in Fig. 4 can be of
value in decreasing the rate of early and late tech-
nique failure due to peritonitis.
A study of the risk of PD technique failure in

13,120 patients identified from the Canadian Organ
Replacement Register and divided into two different

Intake Process: Key first step
• Assessing the patient: defining risk
• SW assessment: depression screens
• Dietary assessment: SGA/LBM/need for supplements
• Medication review: what is not prescribed 

(ACE, ARB/Diuretic) 

INTAKE FIRST 30 30-60 60-90

Training and First 30 Days
• Observations during training

- Catheter performance
- UF behavior: edema

• Home visit
• Weekly clinic visits in first month
• PET evaluation
• Mid-week patient calls

30 - 60 Days
• Assess modality stability
• Dialysis prescription: QOL, ADLs
• Assess RRF pattern: protect at all cost
• Functional status assessment

60 - 90 days
• Patient demonstrates exchange 

technique
• Discuss QOL and daily activities
• Assess any change in RRF
• Assess risk factor control:

- Blood pressure
- Blood sugar
- Cardiovascular risk factors 

(especially smoking) 

What should the first 90 days look like?

Fig. 3. The first 90 days require a cadence of timed activities to optimize technique survival.
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time cohorts, 2001–2005 (N = 4316) and 2006–2009
(N = 3621) revealed that, while patient survival on
PD has improved over the last decade, there has
been only modest change in technique failure rates,
with a trend toward a reduction in late technique
failure (49). In a study of four large cohorts of
patients initiating PD in 2000–2003 the major
causes of transfer to HD included infection (28%),
catheter problems (17%), inadequate dialysis (16%),
and psycho-social issues (15%) (50). Center charac-
teristics correlated with catheter problems, inade-
quate dialysis, and infectious complications.

The strategies aimed at prolonging PD technique
survival will require an ongoing emphasis on reduc-
ing the risk of peritonitis-related technique failure,
as well as a better understanding of the contribution
of noninfectious etiologies—for example, catheter
placement issues, psycho-social surveillance, loss of
RRF, and patient-specific CAPD vs. APD (sub-
modality) on technique failure. Vigilance during the
early weeks following training is critical to avoid
early drops.

Peritonitis Tracking and Prevention

Peritonitis remains a major reason for hospitaliza-
tion and subsequent transfer from PD to ICHD or
HHD. PD-related infections are associated with
both nonmodifiable and modifiable risk factors (51).
Nonmodifiable factors include ethnicity (African
Americans (52)), age, sex, diabetes, underlying renal
disease (systemic lupus) while modifiable factors
include malnutrition, being overweight, smoking,
Staphylococcus infection, socioeconomic status,
prior HD, and depression.

Peritoneal dialysis programs should ensure that
the International Society for Peritoneal Dialysis
(ISPD) guidelines are a critical part of their peri-
tonitis prevention and treatment platforms (53).
Preventive strategies for avoiding peritonitis are
critical (54,55). DaVita has recently instituted a 6
business rule peritonitis surveillance system, which
monitors peritonitis rates throughout DaVita U.S.
PD programs. The DaVita peritonitis target for
U.S. PD programs is one episode in 52 months
with a current overall rate of 1:50 months. Increas-
ing awareness of how like-sized units compare, cou-
pled with implementation of standardized processes
of care should lead to continued improvements in
overall rates of peritonitis and reduce the rate of
infectious hospitalizations.

Hospitalizations and Readmissions

Hospitalizations pose a unique risk for technique
failure in PD patients. According to the 2016
USRDS Annual Data Report, the decline in hospi-
talizations due to infection (11.4% overall) was
more pronounced among patients on PD (15.4%),
and those with a transplant (14.2%) compared to
HD patients (11.7%). Targeted interventions to pre-
vent and reduce infection rates, especially among
PD patients, have had a significant positive effect.
Among dialysis patients, readmissions are associated
with increased morbidity, mortality, and reduced
quality of life.
In a comparison of dialysis-related hospitalization

risk among daily home hemodialysis (DHD) and
PD patients, hospitalization rate was found to be

Late
Retraining after peritonitis, prolonged hospitalization 

(>5 days), post-catheter infection, ≥14 days off PD, or 
annually for all patients

Prophylactic oral fluconazole/nystatin for antibiotic 
courses > 7 days

Prophylaxis prior to colonoscopy and invasive gynecologic 
procedures

Avoid constipation, hypokalemia, gastroenteritis with diarrhea

Prophylactic antibiotics after infusing contaminated dialysate 
or a contaminated set

Early
Intravenous, peri-operative antibiotics at catheter insertion 

(ie, vancomycin)

Incorporate adult learning theory-based course with 
multi-disciplinary training methods to decrease infection risk

Home visit assessment during training

Adequate training focousing on hand hygiene (≥8 days)

Train nurses to utilize adult learning principles (experienced 
vs. less experienced nurses) 

Utilize mupirocin or gentamicin at CES; use intra-nasally if 
there is a high rate of post-operative Staphylococcus aureus
in a unit

Identify high-risk patients for peritonitis; focus on training and 
retraining

Treat depression as a peritonitis risk factor

Demonstrate hand-washing technique with Glo-Germ™ gel in 
clinic

Strategies to Decrease the Risk of Peritonitis

Fig. 4. Strategies to decrease the risk of peritonitis.
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higher in the PD group (of which 68% were on
CAPD and 32% on APD) (56). It remains unclear
what role the predominance of CAPD patients had
on the outcome, but the proportion of CAPD vs.
APD is distinctly different in this study vs. that
observed in the United States. Following hospital-
ization, 15% of the DHD group, compared with
44% of the PD group, switched back to ICHD,
emphasizing the importance of avoiding hospitaliza-
tions for home patients.

Another analysis comparing 4201 new HHD
patients and 4201 new PD patients from the
USRDS demonstrated an 8% lower risk for all-
cause hospitalization and a 37% lower rate of tech-
nique failure for the HHD study group (57). Hospi-
talization risk comparisons favored HHD with
respect to cardiovascular disease and dialysis access
infection and PD with respect to blood stream
infection. The higher observed rate of PD patient
admissions for cardiovascular reasons has been
reported in several studies and warrants further
review and closer PD patient monitoring.

In PD patients, volume and blood pressure
should be closely monitored and effectively
addressed to avoid both an increase in left ventricu-
lar mass index and an increase in cardiothoracic
ratio (58). Volume-based PD prescriptions incorpo-
rating icodextrin rather than glucose in the long
dwell reduced the complexity of PD regimens, total
glucose exposure, and 24-hour total treatment solu-
tion volumes (59).

Infection- related PD hospitalizations account for
a significant percentage of hospitalizations overall.
The main risk factors for infection-related hospital-
ization that programs should focus on include fun-
gal peritonitis, elevated peritoneal white blood cell
count at 72 hours, concurrent tunnel infection,
polymicrobial peritonitis (60), inability to perform
self-care, and age greater than 80 years (61).

Preventing hospitalizations and readmissions
necessitates the development of infrastructure to
manage inter-current illnesses in a timely fashion
outside the hospital emergency room (62).

Large Dialysis Organizations and
Nonemployed Physician Practices in the

United States

Reimagining the ways in which LDOs partner with
physicians to manage kidney disease is critical to
providing high-value care to every patient. DaVita’s
emphasis on a Patient-Focused Quality Pyramid (63)
represents a holistic approach to patient-centered
care. This approach expands beyond the traditional
focus on providing the highest quality dialysis to
additionally include managing risk factors and opti-
mizing patient experience. Despite continually high-
lighting the importance of patient education in
enabling patients to treat their kidney disease at
home, discussing and reporting on quality target
results in PD, and providing the infrastructure built
around a standardization of practice processes, what
has become clear is that physician engagement (64) is
at the core of accomplishing a “needs of the patient
come first” goal, especially for home modalities. This
shared purpose should play a major role in nephrolo-
gists dedicating the time and energy it takes to help
patients optimally transition from CKD to ESRD.
This will require a transformation from a process
organized around individual physicians to a team-
based approach, which can effectively determine a
patient’s ability to successfully pursue home dialysis.
As observed with the care of congestive heart fail-

ure patients, the optimization of outcomes and
increased utilization of best demonstrated practices
in PD will require practices to reduce defects in the
six dimensions of care management identified by the
Institute of Medicine: safety, effectiveness, patient-

Treatment Details

4

1 2

5

3

6

Interactive video monitor

UV catheter disinfection

On-line fluid generation &
fluid monitoring window

Spent dialysate recycler USB port

Process Steps
1. Automated cathether docking
2. Recycler for dialysate protein reuse
3. Water input from tap for concentrate 

mixing
4. Mixing: concentrate, water, and 

reclaimed dialysate
5. New constituted dialysate for infusion
6. Waste output

Hello...

4 new messages

Contact Your 
Nurse

Training
Videos

Fig. 5. Innovative considerations for future PD cycler devices.

OPTIMIZING PD UTILIZATION 155



centeredness, timeliness, efficiency, and equity (65).
Currently there are too few efforts to effectively
address the defects in care across the continuum of
ESRD care, especially in PD, by physician prac-
tices, providers, and specialty organizations.

Dialysis providers will continue to work with
physician practices to align PD practice goals with
the Triple Aim: improving the individual experience
of care; improving the health of complex populations
(i.e., PD patients); and reducing the per capita costs
of care for ESRD patients overall (66). This will
require LDOs to listen to physicians’ concerns
regarding PD, to create processes that nephrologists
can help shape around PD, and to share practice-spe-
cific dashboard data to demonstrate how operational
changes can impact PD patient outcomes. A true
“group action” is needed to move beyond the status
quo for PD in the future. We definitely can do better.

Innovations Required To Drive Future PD
Growth

The low utilization rate for incident ESRD
patients, patient and family burden, and the high
technique failure rate are major reasons why PD
has not grown consistently and at a greater rate
than it has over the last two decades. A PD growth
strategy must determine how innovations will pro-
vide value for patients deciding to manage their kid-
ney disease at home, lower the burden on patients
and families and improve time on therapy. Dialysis
providers, manufacturers of PD direct supplies and
ancillary devices, and independent inventors need to
align activities around common priorities that can
drive consistent PD growth.

Strategic innovations in PD should focus on a
redesign of the current PD technology platform
(Fig. 5); creating modality decision programs to

more accurately assist the patient in modality selec-
tion; integrating technology that enables healthcare
providers to extend the home dialysis program into
the actual patient’s home (e.g. DaVita Home Con-
nect); deploying technology solutions for capturing
and analyzing data from high risk and rising risk
patients (67); leveraging of telemedicine/e-health
advances that lower patient and care partner bur-
den; and improving technique survival (time on
therapy) through attention to the main areas result-
ing in patient loss. Figure 6 depicts how interactive
approaches generate both excitement and confidence
in a patient’s ability to manage their kidney disease
at home (68–71).

Conclusion

The changing healthcare landscape will force
nephrology practices to redesign how patients tran-
sition from CKD to ESRD therapies and how renal
replacement therapies are sequenced to optimize
patient outcomes, control costs, and provide great
patient experience. Championing patient education
that fosters decisions based on clinical risk factor
control as well as patient-centered views is impor-
tant. For PD to grow, there needs to be an
increased focus on why PD should be the first ther-
apy and how to extend time on therapy. Innova-
tion, both incremental and disruptive, has the
potential to redesign how patients with ESRD can
be optimally managed in the home setting on PD.
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