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T
he use of home dialysis, spe-
cifically peritoneal dialysis

(PD), is increasing in many areas of
the world. Advantages of PD
compared with in-center hemodial-
ysis (HD) are myriad, including pa-
tient empowerment, preservation
of residual kidney function,
improvement in post-transplant
outcomes, and reduction of finan-
cial health care burden.1–3 A 2019
United States (US) executive order
included an ambitious goal of
80% of new patients with end-
stage kidney disease (ESKD) to
receive home dialysis or kidney
transplantation to be reached by
2025. Because many patients on
PD require transfer to HD, logi-
cally, an increased number of pa-
tients using PD for dialysis
initiation will result in increasing
number of transfers to HD each
year.

The initial period on HD for
incident ESKD has consistently
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been shown to have higher mor-
tality risk than subsequent pe-
riods.4 Furthermore, the mortality
risk for incident ESKD may be
underestimated in the United
States Renal Data System (USRDS)
data o to early ascertainment bias
where deaths occurring within the
initial 90-day window of initiation
are not always included.5 Details
on mortality risk after transition
from PD to HD for prevalent ESKD
have not been described using
large databases. A prior retrospec-
tive cohort study of prevalent PD
patients in the Australia and New
Zealand Dialysis and Transplant
(ANZDATA) Registry found a
time-dependent association be-
tween the most common causes of
technique failure (defined as
transfer to HD for $30 days) and
mortality risk. The risk was high-
est in the first 2 years after tech-
nique failure.6

In this current issue, the study
by Nadeau-Fredette et al.7 analyzes
multinational registry data be-
tween 2000 and 2014 to assess
mortality rates and risk factors
when transfer from PD to HD is
required. Patient data were
sourced from the following 4 large
Kidney International Reports (2022) 7, 942–944
registries representing 15 coun-
tries: ANZDATA Registry, Cana-
dian Organ Replacement Register,
European Renal Association Regis-
try, and USRDS. Of the included
patients, 70% were from the US.
Patients with ESKD using PD as
initial modality were included if
there was recorded use of subse-
quent HD for $1 day during the
specified time period. These pa-
tients were followed until the pri-
mary end point (all-cause
mortality) censored for trans-
plantation, loss to follow-up, or
study end date. This group was
further divided into cohorts 2000
to 2004, 2005 to 2009, and 2010 to
2014, representing 3 eras of dial-
ysis initiation (early, medium, and
late, respectively). A subset of pa-
tients transferred back to PD and
were included (16%–19% of all
patients who transferred to HD,
data not available for USRDS). Pa-
tients with preceding kidney
transplants were excluded.

In total, 114,563 patients were
included in the study, represent-
ing 20% to 25% of all incident PD
patients across the 4 registries. The
median time on PD before transfer
to HD was between 1.1 and 1.3
years. Approximately 20% to 25%
of incident PD patients transferred
to HD. The authors evaluated risk
of death after transfer to HD by
age, sex, cohort year, and PD
duration in each of the 4 registries.
Cause of death was available for 3
of the registries but not the
USRDS.

Risk of death was high on HD in
the first 30 days after transfer, but
it was much higher in the Cana-
dian and the ANZDATA (approxi-
mately 68 and 48 deaths per 100
patient-years, respectively)
compared with approximately 32
to 35 deaths per 100 patient-years
in the US and Europe. When
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Figure 1. Common causes of PD technique failure which require temporary or permanent transfer to hemodialysis. The transfer period is
fraught with increased financial costs and heightened mortality risks. PD, peritoneal dialysis; TF, technique failure.
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evaluated, deaths over time during
the first 30 days showed a peak at
approximately 15 days (more than
90 deaths per 100 patient-years) in
Canada and at approximately 10
days (approximately 80 deaths per
100 patient-years) in ANZDATA,
whereas in the US and Europe, the
rate of death gradually rose during
the first 2 weeks and then pla-
teaued, never reaching the heights
of the Canadian or Australian co-
horts. These findings were partic-
ularly striking for patients 60
years and older. More recent PD
vintage attenuated the effect to
some extent. Overall, mortality
rates were lower in the late cohort
(2010–2014) compared with the
early cohort (2000–2004); this is
consistent with findings from pre-
vious studies showing improved
mortality over time.8 This
improvement in early mortality
was particularly striking in ANZ-
DATA and Canadian Organ
Replacement Register data.

The study also delineated other
risk factors for death after transfer
to HD. Not surprisingly, those
with diabetic nephropathy uni-
formly had a higher risk of death
after transfer across all time pe-
riods and all registries. Men had a
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lower risk of death than women
during the first 90 days after
transfer (hazard ratio ¼ 0.80; CI:
0.67–0.96, P ¼ 0.01), but higher
risk of death after 180 days,
although in the adjusted model
this later risk disappeared. Those
patients on PD 3 years or more
were more likely to die after
transfer to HD (again, with risk
highest in the first 90 days, hazard
ratio ¼ 1.91, CI: 1.47–2.49, P <
0.001, in adjusted model) than
those on PD < 6 months.

Only the ANZDATA registry
contained information on cause of
technique failure. Within this
registry, those transferring for in-
fectious reasons had higher early
mortality than those who trans-
ferred for inadequate dialysis or
mechanical causes. If the cause of
transfer was social, then risk of
death was particularly high be-
tween 90 and 180 days after
transfer.

What take-home messages can
we glean from this paper? The
study raises several important
questions. First, can we do more to
reduce mortality after transfer
from PD to HD by more prepara-
tion and planning? We do not have
data on access with the transfer
from PD to HD, but it seems likely
that most occur with HD catheters,
which are known to be high risk
for infection and increased mor-
tality risk. Although placing an
arteriovenous fistula/graft at the
start of PD has been shown to be
frequently futile, later placement
of such access while the patient is
still on PD, if adequacy becomes an
issue, might be worth exploring
further. Second, in some cases,
where the risk of early death after
transfer from PD to HD is partic-
ularly high, patients should be
made aware so patient-centered
goals of care discussions are held
before hazardous transitions. The
mortality of older patients in the
first 90 days is particularly high. It
seems probable that older patients
are more likely to withdraw from
dialysis after transfer to HD. This
might explain some of the varia-
tion in mortality trends in the first
30 days among the 4 registries
although from the data presented
this is unclear. Perhaps, in such
cases, an in-depth conversation
about outcomes is warranted,
particularly in older frail patients,
instead of a knee jerk transfer
to HD, when PD cannot be
continued.
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In addition to the above-
mentioned mortality risk, Wein-
handl9 has recently reported an
increased rate of acute care en-
counters and health care expendi-
tures during the period
immediately before and after tran-
sitions from PD to HD. Although
not addressed by Nadeau-Fredette
et al.,7 further information on this
period in the timeline of ESKD is
very much needed to minimize
hospitalizations, which may exac-
erbate risk in this group.

A strength of this paper is the
inclusion of all patients who star-
ted on PD and then transferred to
HD regardless of time on PD. The
USRDS has historically only coun-
ted deaths on dialysis occurring
after 90 days on therapy, thereby
excluding a period of very high
risk for mortality on HD (as shown
again in this paper). Most registries
require 30 to 90 days of any new
modality in definition of technique
failure and furthermore attribute a
death within 30 days of transfer to
the first modality. This clearly
skews the results and gives a false
picture of what is really
happening. The current paper
attempted to avoid early ascer-
tainment bias by using transfer
definition as $1 day on HD.

Further investigation into the
first month on HD is warranted.
What specifically about HD is so
inherently risky in that early time
period? Is it infection, bacteremia,
or HD catheter related, cardiovas-
cular events, or frequent hospital-
izations leading to death?
Regardless, the trend/risk is now
apparent whether a patient is
initiating HD or transferring to HD
from PD.

Although the utilization of
multinational data is one strength
of the study, the analyses were
limited to covariates that were
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available in the registries. In the
largest registry (USRDS), the cause
of death was often missing. In
addition, race was not an analyzed
covariate for risk of death. Because
the USRDS constituted most of the
patients and African Americans
constitute a good percentage of US
patients on dialysis, the impact of
race would be of interest.
Furthermore, regional differences
exist in how variables were
defined and how data were
captured. For example, the study
was unable to identify specific
cause of the early variability in
mortality between ANZDATA and
Canadian Organ Replacement Reg-
ister compared with European
Renal Association and USRDS
groups. It may be that practice
variations resulted in more
regionally accepted recommenda-
tions to withdrawal from dialysis.
Other limitations include the
inability to delve into sex-specific
mortality risk and the inclusion
of those transferring from PD to
home HD (although this assuredly
is a small number).

This study provides important
insights into mortality trends
during the period after transition
from PD to HD. It particularly
highlights the very high mortality
risk for elderly patients who have
been on PD for longer periods of
time before transfer, raising the
issue of futility. More research is
needed to understand the mortal-
ity risk associated with transition
from PD to HD. It is likely that
individualized management plans
considering patient-specific factors
may be one way to lessen the risks
and improve patient outcomes
(Figure 1). Better planning may
reduce the risk for some subsets of
patients. As always, the patient’s
goals need to be carefully dis-
cussed using real data to inform
the patient of risks during neces-
sary transitions.
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