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Introduction
The global burden of CKD is increasing and it is
estimated up to one in ten of the adult population
has CKD, totaling around 850 million people world-
wide (1). The major causes of CKD leading to ESKD are
diabetes mellitus (DM), glomerular diseases, and hy-
pertension (2). The epidemic of DM contributes to the
major burden of CKD because, in 2010, 285 million
(6%) of the adult population worldwide had DM and
this is projected to increase to 8% in 2030 (2).

When patients with CKD reach ESKD, they will
require RRT. Currently, the most common modalities
are hemodialysis (HD) and peritoneal dialysis (PD).
Continuous ambulatory PD (CAPD) started in 1976
and has gradually gained worldwide recognition as an
established form of high-quality, cost-effective RRT for
patients with kidney failure (3). Despite this, the global
utilization of PD has remained ,15%. Currently, PD
can be divided into CAPD and automated PD (APD).
Both CAPD and APD are home therapies for patients
on dialysis, with the ratio of APD to CAPD varying in
different countries. In 2019, President Trump signed
the Executive Order on Advancing American Kidney
Health (AAKH) (4). One of the three goals of the
initiative is ensuring that 80% of new patients with
kidney failure receive either dialysis at home or a kid-
ney transplant by 2025. Lessons learned from other
countries where utilization of PD is higher is therefore
relevant to the United States nephrology community.

PD-First Policy in Hong Kong
A “PD-First Policy” was first coined and introduced

in Hong Kong (HK) in 1985 (5). This program was
started by the Central Renal Committee of the Medical
and Health Department and later by the Hospital
Authority of HKGovernment in light of rising demand
from the escalating number of patients with kidney
failure requiring dialysis (6).

The policy stated that all patients with kidney failure
would be treated with PD first unless they had a med-
ical contraindication (5). Although absolute medical
contraindications to PD do occur (Table 1), in our own
clinical practice, very few patients cannot be put on PD
as first-line therapy. At the start of the PD-First Policy

in HK, all patients put on PDwere on CAPD. APDwas
gradually introduced into the program, with both
CAPD and APD providing high-quality dialysis for
HK patients (7). In 2018, there were 6097 patients on
dialysis in HK with 75% on PD and 25% on HD
(Figure 1). The mild decrease in the PD population
from 82% in 2009 to 75% in 2018 was due to a planned
increase in HD provision by the Hospital Authority to
support the proactive switch of patients on PD to HD
before their PD finally failed. HK still practices a “CAPD-
First Policy” but the number of patients put on APD
has been increasing, with APD accounting for 19% of
the total PD population in HK in 2018.

Why PD First?
PD First can be assessed based on clinical outcomes

and cost issues. There have been multiple cohort stud-
ies and registry data suggesting that PD results in
comparable survival compared with HD in both
patients with and without diabetes, and PD may even
result in a lower mortality with PD in the early years
after initiation of dialysis (5,8). The United States Renal
Data System’s 2018 data showed that the all-cause
mortality, as reflected by deaths per 1000 patient years
and adjusted for age, sex, race, ethnicity, primary di-
agnosis, and vintage, was higher for HD compared
with PD starting in 2006 and persisting through 2016
(9). PD has always been found to have a more pro-
tective effect in preserving residual renal function com-
pared with HD (5).
Infection such as peritonitis may be an area of con-

cern for not putting patients on PD. However, with the
promulgation of guidelines for preventing and treating
peritonitis by the International Society for PD (ISPD),
and the implementation and adherence to these guide-
lines by PD centers globally, the overall peritonitis rate
around the world can achieve the target rate of ,0.5
episodes per year (10). Many high-performing centers
can actually achieve rates significantly ,0.5 episodes
per year. Infectious complications in incident HD and
PD patients are similar, with patients on PD being
more likely to have peritonitis and patients on HD
being more likely to have septicemia and pneumonia
(5). An additional benefit of PD as home therapy in the
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current era of coronavirus disease 2019 (COVID-19) is to
eliminate the exposure of patients on PD to those patients on
HD who are potentially infected with severe acute respira-
tory syndrome coronavirus 2 at HD centers.
The economic benefits of using PD over HD have been

consistently noted. A recent lifetime cost-effectiveness
analysis in HK under the PD-First Policy showed that
the hospital-based HD group had a higher annual cost of
US$142,389 but lower effectiveness of 6.58 quality-adjusted
life years compared with the PD group that had a lower
annual cost of US$76,915 and higher effectiveness of

7.13 quality-adjusted life years (11). In most countries, the
actual costs of PD are lower than those of in-center HD, and
are commonly in the range of 10%–30% less expensive.
Reasons for these cost differences are lower overheads,
decreased staff/patient ratio, and the nature of home-
based dialysis therapy itself (5). However, in some devel-
oping countries, the cost of PD may be higher than HD,
mainly because of the high imported costs of PD fluids.

How To Make PD First Successful
A successful PD-First program is dependent on several

factors as described below and summarized in Table 2.

Patient Selection
In HK, there are very few medical conditions that pose

as an absolute contraindication to PD (Table 1) (12). We
have patients with nonmajor abdominal operations and
moderate-sized polycystic kidneys on PD with success. A
smaller body size may allow for a lower dialytic dose. For
CAPD in HK, we can achieve good dialysis adequacy by
routinely starting patients with three 2-L exchanges a day,
taking advantage of the patients’ residual renal function.
The preservation of residual renal function in PD can be
further improved with angiotensin-converting enzyme
inhibitors (13). The lower dialytic dose and thus the num-
ber of PD exchanges have the benefits of savings in cost
and time and can lead to better compliance. There is also

Table 1. Possible medical contraindications for peritoneal
dialysis

Possible Contraindication

Abdominal problems
Extensive abdominal adhesions
Multiple abdominal surgeries
Colostomy
Uncorrected hernias
Inflammatory or ischemic bowel disease
Extensive diverticulitis
Massive polycystic kidneys

Morbid obesity
Severe pulmonary disease
Severe lumbar disc problem
History of severe noncompliance

3401 3437 3578 3705 3829 3995 4070 4245 4399 4552

773 870
992

1081
1208

1251 1322
1382
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1542
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Figure 1. | The total number of prevalent patients on peritoneal dialysis (PD) and hemodialysis (HD) from 2009 to 2018 in Hong Kong. PD
accounts for over 75% of the dialysis population.

KIDNEY360 1: 680–684, July, 2020 PD-First Program, Li and Rosenberg 681



a theoretically reduced risk of dialysis-related complications
such as hyperglycemia, obesity, and peritonitis. The gradual
incremental dialysis dose is adjusted based on the clinical
condition of patients. The use of incremental PD is supported
by a recent ISPD guideline in which less than the standard
“full-dose” PD is prescribed to people initiating PD so that
the combination of residual renal and peritoneal clearance
achieved is sufficient to achieve individualized clearance
goals (14).

Training and Education
Nephrologists and PD nurses with more training and

experience with PD are more likely to effectively manage
peritoneal access creation, volume status, infectious com-
plications, and cardiovascular disease (5). Greater PD
exposure and training throughout the medical education
continuum can achieve better outcomes and are emphasized
in our program. Tenckhoff catheter insertion can be per-
formed by nephrologists, using techniques such as the open
dissection technique, either with the use of a laparoscope or
peritoneoscope, inserted percutaneously after blind (or with
amodified Seldinger technique) puncture of the abdomen or
with fluoroscopy assistance. The survival rates of PD cath-
eters inserted by nephrologists, in many reported studies,
have been excellent (5,12). Timely and effective catheter
insertion avoids unduly long waiting times and helps pro-
vide dialysis to patients who need semi-urgent PD initia-
tion. This also helps to shorten the waiting time, during

which potential PD candidates may lose interest in this
dialysis modality. PD nurse education is crucial and there
are excellent PD training curricula published by ISPD for
patients and caregivers.

Center Effects
Many studies have shown that center size with .20

patients on PD, or centers with .500 cumulative patients
on PD have significantly improved patient and technique
survivals (5,12). This is because of the gathering of medical
expertise in PD, dedicated PD staff, well designed patient
training programs, and integrated backup facilities for PD
care (5,12). PD centers should have a multidisciplinary pre-
dialysis clinic. Early referral of patients to such centers will
allow for predialysis education for patients, their relatives,
and caretakers. This also allows for timely insertion of Tenckh-
off catheters and avoidance of acute HD and HD catheter
insertion.

Reimbursement Policy
The reimbursement policy of the health system will def-

initely help to improve the outcome of PD. The provision of
financial incentives, or at least a reduction in disincentives,
to patients and healthcare providers facilitate the imple-
mentation of a PD-First Policy as shown in HK and many
parts of the world. An assisted PD program with a paid
nurse or caregiver who goes from home to home to assist in
placing patients on PD and then disconnecting them has
been shown to be effective in supporting functionally lim-
ited patients on PD and yields acceptable clinical outcomes
as shown in countries like Canada, Denmark, and France.
The program is less expensive than transfer to HD or long-
term care, thereby minimizing costs for patients with failing
self-care PD.

PD-First Policy or PD-Favored Policy in Other
Countries and Regions
Following HK, Thailand started a PD-First Policy to pro-

vide more comprehensive dialysis services for their citizens
in 2008 (15). Canada, China, Guatemala, India, Mexico,
Spain, Taiwan, and the United States have PD-favored
policies; Australia, Finland, and New Zealand have home
dialysis–first policies (15). Interestingly, the success of a
given country’s PD-favored policy was inversely associated
with the extent of HD infrastructure (15).

Implications for the Executive Order on AAKH
In the United States, the costs of treatment for kidney

failure are covered by the national Medicare health insur-
ance program no matter the age of the patient. Approxi-
mately 100,000 patients begin dialysis each year, with the
majority (87%) starting with in-center HD (9). The treatment
modality of prevalent patients with kidney failure is 63%
HD (with 98% of these patients on in-center HD), 7% PD,
and 30% with functioning kidney transplants. Many more
patients with kidney failure would be eligible for home
dialysis and, when studied, 25%–40% of patients would
choose home dialysis if given the option (16).
Committing the US Government to create a system that

“pays for kidney health, rather than kidney sickness,” US

Table 2. Factors to facilitate a successful PD-First Policy

Factors for Success

Patient selection
Appropriate choice of patients with physical and visual

ability to perform PD
Family, social, andmedical support for PD and assisted PD as

required
Training and education
Patient and family should be educated about PD as a dialysis

option
High-quality PD training program for patient and caregiver
Undergraduate and postgraduate education and training

programs for nephrologists and renal nurses on PD
management and the benefits of PD for patients with
kidney failure

Center effects
Infrastructure for building and maintaining a PD unit
Reasonable patient number and center size for accumulation

of PD experience and expertise
PD catheter insertion strategies and training programs for

committed nephrologists and surgeons
Continuous quality improvement program to achieve good

technique and patient outcomes on PD
Reimbursement policy
No financial disincentives for patients on PD
Financial incentives for hospitals, PD units, and nephrologists

for putting patients on PD
Lower cost for PD fluids

Government policy
Implementation of PD-first or home therapy–first policy
Setting targets for achieving percentage of dialysis population

on PD/home therapy

PD, peritoneal dialysis.
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President Trump signed the AAKH Executive Order on July
10, 2019 (4). The nation’s first kidney health strategy aims to
reduce the number of Americans with kidney failure by 25%
over the next decade; to double the number of kidneys
available for transplant; and to provide a greater emphasis
on transplantation, home dialysis, and new therapies, such
as the artificial kidney. Expanding the number of patients on
home dialysis is now a priority in the United States, with the
initial goal of having 80% of incident patients with ESKD
treated with either home dialysis or kidney transplantation
by 2025.
The emphasis on home dialysis and the development of

innovative alternative therapies, including the artificial kidney,
seeks to provide patients with access to more patient-centered
treatment options and allows for improved education around
these options. AAKH will pilot new payment and care
options that engage nephrologists earlier in the disease
course and that incentivize the movement to greater use
of home dialysis.
The final mandatory and voluntary models that will pro-

vide the framework for accomplishing the goals of the
executive order have not been finalized. These models will
affect the success of increasing the number of patients
treated with home dialysis therapy. The current COVID-
2019 pandemic has had significant short-term consequences
on advancing these policy changes and on the tolerance for
nephrologists and their health systems to take on any fi-
nancial risk that the proposed models would involve. The
many lessons learned from the disruptions caused by
COVID-19 have involved the importance of being able to
deliver care by telehealth and the potential benefits of
therapies that can keep patients at home (17). These lessons
will undoubtedly have a lasting effect that could increase
the willingness of patients to be on home PD and enhance
the skill of nephrologists to manage patients at remote
locations.
Policy change can affect modality choice in the United

States. For example, in 2011 the ESRD Prospective Payment
System was implemented that bundled payment for dialy-
sis services into a single payment and provided financial
incentives for providing care for patients on PD. The ESRD
Prospective Payment System resulted in a modest in-
crease in PD as a dialysis modality, including HD to PD
switches (18).
As nephrologists, other kidney health professionals, and

dialysis facilities work to achieve the bold goals outlined in
AAKH, lessons can be learned from HK and other countries
where a greater emphasis on home therapy and PD have
been in place. As outlined above, these lessons include
liberalization of patient selection for PD and home HD
and, in the future, the use of machine learning and artificial
intelligence to help guide clinical decision making and
modality choice. Training and education of kidney health
professionals must evolve to develop greater expertise and
confidence in prioritizing home therapy, with a greater
emphasis on home dialysis during nephrology training
and for practicing nephrologists. A component of this train-
ing could include the insertion of PD catheters by a larger
number of nephrologists. Involving nephrologists earlier in
the care of people with kidney diseases will also facilitate
a more educated choice of dialysis modality selection. In-
frastructure for PD and home therapy needs to be expanded,

either in specialized home dialysis centers or more broadly
in a greater number of dialysis facilities. Developments in
home monitoring and telemedicine will also facilitate this
transition. Reimbursement policy, as proposed in the AAKH
mandatory, voluntary care, and payment models, will also
be an important driver of change (19).
A large variation in dialysis treatment modality for

patients with kidney failure exists across the world. Coun-
tries and regions such as HK have successfully implemented
a PD-first approach to dialysis. Lessons learned from HK
and other countries and regions can help inform change in
the United States as kidney health professionals and dialysis
facilities prioritize home dialysis to achieve the bold goals
outlined in AAKH.
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