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ABSTRACT

Background. Choosing a dialysis modality is an important decision for people to make as their kidney failure progresses.
In doing so, their options should be informed by any absolute or relative indications that may favour one modality over

another.

Methods. In creating this update, we reviewed literature using a framework that considered first, high-level outcomes
(survival and modality transition) from large registry data and cohort studies when considering optimal patient
pathways; second, factors at a dialysis provider level that might affect relative indications; and third, specific
patient-level factors. Both main types of dialysis modality, peritoneal (PD) and haemodialysis (HD), and their subtypes

were considered.

Results. For most people starting dialysis, survival is independent of modality, including those with diabetes. Better
survival is seen in those with less comorbidity starting with PD or home HD, reflecting continued improvements over
recent decades that have been greater than improvements seen for centre HD. There are provider-level differences in the
perceived relative indications for home dialysis that appear to reflect variability in experience, prejudice, enthusiasm,
and support for patients and carers. Absolute contraindications are uncommon and, in most cases, where modality
prejudice exists, e.g. obesity, Adult Polycystic Kidney Disease, and social factors, this is not supported by reported

outcomes.

Conclusion. Absolute contraindications to a particular dialysis modality are rare. Relative indications for or against
particular modalities should be considered but are rarely more important than patient preferences.
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INTRODUCTION

The choice of dialysis modality is inevitably one that involves
compromises. Few people want to start dialysis and their per-
sonal preferences and what is considered feasible or the ‘best’
option by their clinicians may not align. Early findings from the
Inter-CEPt study [1], which is examining the large variation in
home dialysis use in the UK [2], point to dialysis modality choice
being an act of faith for many, largely dependent on the trust
placed by them in the clinical team. The success of a dialysis

modality for any given individual is not simply a function of
‘medical’ suitability, but crucially dependent on the continued
support and the effectiveness of the dialysis provider. For most
people, both the main dialysis modalities, haemodialysis (HD)
and peritoneal dialysis (PD) are feasible and a long life lived on
kidney replacement therapy may well be best achieved by in-
tegrating more than one modality over time, typically in com-
bination with transplantation [3, 4]. This update will look at
the range of modality choices available and their relative and

Received: 27.9.2022; Editorial decision: 2.1.2023

© The Author(s) 2023. Published by Oxford University Press on behalf of the ERA. This is an Open Access article distributed under the terms of the Creative
Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution,
and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

i39

CLiNicAL KIDNEY JOURNAL


https://academic.oup.com/
https:/doi.org/10.1093/ckj/sfad062
https://orcid.org/0000-0002-6285-5368
https://orcid.org/0000-0001-5127-4755
mailto:simonj.davies55@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/
mailto:journals.permissions@oup.com

i40 | M.Lambie and S. Davies

» Home (hHD) }-------- »| Assisted (hHD)

or

Peritoneal dialysis (PD)

» (urgent start PD)

v

Conservative/
supportive care

[Nocturnal/long hoursj

Minimal care

Continuous
ambulatory (CAPD)

Assisted (aPD)

Automated (APD

Figure 1: Hierarchy of dialysis modalities (reading from left to right) and their abbreviations. Arrows indicate potential patient pathways. For example, PD is more likely
to lead to a transfer to HD compared than the other way around, but data supports the possibility of successful transfer from PD to hHD. *Hybrid cHD/PD is almost
entirely confined to Japan where transplantation is relatively infrequent. See text for more detailed discussion of the different submodalities and potential pathways.

absolute indications, in the context of optimal patient pathways,
provider-level limitations, and patient-level factors. Of course,
when considering choice of dialysis modality, it is important to
consider whether non-dialysis options (supportive care) might
be more appropriate [5], but in this review we will focus on the
pros and cons of different dialysis modalities.

Dialysis modalities and treatment pathways

In 2018 KDIGO held a controversies conference on dialysis initi-
ation and modality choice, access, and prescription [6]. It noted
that there is considerable global variation in the availability and
practice of different dialysis modalities. Although there has been
a proliferation in how the main dialysis modalities, HD and PD
can be delivered, expressed hierarchically in Fig. 1, this has not
translated into their availability for all people with kidney fail-
ure. Nevertheless, it would be important to consider how these
different modalities and submodalities affect clinical outcomes
and to consider whether this constitutes a contraindication, rel-
ative or absolute for some patient groups.

Several studies published over many years have compared
the outcomes of HD with PD, based entirely on observational
registry data, given that trials have not proved able to random-
ize sufficient people to obtain generalizable findings. For the last
10 years or so, these data have shown that for all people new to
dialysis, 5-year survival is equivalent on these modalities [7-11].
Many have shown an early survival benefit for younger, less co-
morbid individuals starting on PD, and this had been attributed
to several things including case-mix (for example, transplant
eligibility), ‘as is’ bias, i.e. selection bias that favours patients
with certain characteristics (e.g. in the case of PD this might
reflect its preferential use by people with greater autonomy),
avoiding the risk of unplanned start in HD with a line rather than
a fistula [12] and better preservation of residual kidney function
[13]. Given that no observational data can fully account for these
biases, it cannot be certain which of these factors dominates,
but what is clear is that the relative improvement in survival
observed over the last 20 years for both of the main modali-
ties has been about double that for PD when compared to HD,

and the early survival advantage has extended for longer peri-
ods of time as documented by the European Renal Registry (ERA-
EDTA RR [14]), Australia/New Zealand database (ANZDATA [15]),
and the US renal data system (US-RDS [16]). This relative benefit
does not appear to be due to a powerful patient selection effect
as the doubling in PD rates since the start of the altered care
bundle in the USA in 2008 has been associated with a sustained
improvement in PD outcomes [17]. This would suggest that, all
being equal with respect to patient preference, PD is relatively
indicated in younger, fitter patients, for example as a bridge to
transplantation, whereas for a less than optimally planned start
with a dialysis line, HD is relatively contraindicated. This has led
some centres to routinely default to starting dialysis urgently
with a PD catheter, avoiding HD line dependency with good re-
sults reported in single centre experience, systematic reviews,
and one recent trial [18-21].

The only subgroup of patients in these comparative registry
analyses that has raised concern is those with diabetes. Some
have suggested that older, diabetic women, once they have been
on PD for a few years, have worse survival [22, 23]. However,
more recent analyses have not confirmed this (ERA-EDTA RR,
ANZDATA) [14,15] and the ERR indicates that it is younger dia-
betic women who appear to be at greater risk than men, a find-
ing that is common to both modalities [24]. Thus, there does not
appear to be a contraindication to either modality according to
diabetes status or gender.

Another important subgroup to consider is those returning
to dialysis after transplantation. In the past, concerns have been
raised that these individuals are less suitable for PD due to an
infection risk and more rapid loss of residual kidney function
[25-27]. This concern is not borne out by the ANZDATA analysis,
which shows that survival and transfer to HD risk is not different
to new starters on PD [28]. It is common practice to continue
low dose immunosuppression in the context of continued graft
function in this situation, but this approach has not been tested
in a randomized trial.

By contrast, the risk of needing to transfer to HD from PD,
previously referred to as technique failure, is not symmetri-
cal, being more frequent than modality transfer in the opposite
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direction. Transfer to HD is important because it is associated
with an early risk of mortality, observed in all the large national
and international registries (ERA-EDTA RR, CORR, ANZDATA, and
US-RDS [29]), although this risk has been falling steadily for the
last 20 years. Transfer from PD to HD because of infection, the
most common reason, or due to social factors was associated
with least good survival following modality switch in the ANZ-
DATA [30]. The Peritoneal Dialysis Outcomes and Practice Pat-
terns Study (PDOPPS) has confirmed that peritonitis remains by
far the most common reason for transfer to HD, responsible for
just under one half of transitions [31, 32]. However, this is not the
most important determinant of the large national differences
in time spent on PD therapy, which are largely governed by the
chances of receiving a kidney transplant [33]. It is not possible to
predict with certainty who will have a high peritonitis risk before
their starting PD and in fact this is as much a function of centre
performance in peritonitis prevention, as will be discussed in the
next section. Patients returning to PD after a brief period on HD
due to infection requiring catheter removal do not experience
an increased risk of peritonitis going forward [34]. Fear of getting
peritonitis is often given as a reason for not selecting PD, by both
clinicians and patients, but perceived peritonitis risk should not
be a contraindication to PD as a rule and should be balanced
with the risks associated with HD access-related infection. HD
is associated with five times the risk of hospital acquired bac-
teraemia [35], especially when using a central line compared to
fistula [36] and the potential for associated endocarditis.
Looking further down the hierarchy of dialysis modality
choices (Fig. 1), studies reporting the outcomes for home HD
(hHD) have consistently reported the best survival rates [37, 38].
However, this is likely to represent the high selection pressures
at the patient-level given the relatively low absolute numbers
and proportions of patients opting for this modality, although
the survival benefit remains after adjusting for common comor-
bidities. Home HD is especially attractive in individuals who
wish to continue their treatment at home but are no longer
able to do PD and are, for whatever reason, challenging to trans-
plant. ANZDATA has tracked patients transitioning from PD to
hHD and shown that their survival advantage is not lost by in-
tegrating these two therapies, giving support to this strategy, al-
though again it is clear that these individuals were highly se-
lected from a much larger pool transitioning to centre HD (cHD)
[4]. Most of the published data on hHD reflects similar dialysis
regimes to cHD, but undoubtedly some of these individuals do
longer hours (e.g. overnight, nocturnal) or extra sessions. Rela-
tively small randomized controlled trials undertaken by the fre-
quent HD network have not shown survival benefits for start-
ing hHD with nocturnal frequent dialysis, an intervention that
was associated with more rapid loss in residual kidney function
[39]. It could therefore be argued that this approach is relatively
contraindicated in people with well-preserved residual kidney
function, who may in fact benefit from an incremental start to
dialysis [40]. There is a growing appetite for incremental dialysis,
which does not appear to be harmful but remains quite contro-
versial [41], (both HD and PD) and as yet there is insufficient data
to recommend this strategy, which by definition would be indi-
cated in those with significant residual kidney function [42, 43].
In terms of submodalities of PD, the choice between con-
tinuous ambulatory PD (CAPD) and automated PD (APD) has
shown a general trend towards using the latter when it is avail-
able (PDOPPS data submitted for publication). There is no clear
evidence of a survival or transfer to HD advantage for either
of these modalities, supporting the view that the main indica-
tion for choosing these treatments should be patient preference
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(PDOPPS, ANZDATA) [15, 44]. Some countries, for example Fin-
land and China have found superior survival in APD [45, 46], but
it is likely that this reflects patient selection factors. Both can
be used to support assisted PD (aPD), aCAPD being initially well
developed in France [47,48], with aAPD available in several coun-
tries including the UK [49] and Canada [50], but very variably
used in the rest of Europe [51]. As would be expected for this dial-
ysis population, mortality rates are relatively high, but not worse
than cHD, whereas transfer to HD is relatively less frequent, ex-
plained largely by the competing risk of death [52]. aPD has been
shown to be similar to cHD in terms of most patient reported
outcomes for the elderly frail, with the exception of treatment
satisfaction which does appear to be greater for aPD [53].

The use of hybrid dialysis—i.e. both PD and cHD in
combination—is a practice almost exclusive to Japan. Indica-
tions vary, but the primary reasoning for this approach relate to
concerns of obtaining sufficient ultrafiltration and solute clear-
ance once residual kidney function has gone, in the context of
a country that has experienced relatively high levels of encap-
sulating peritoneal sclerosis [54] and a low transplantation rate
resulting in long periods of time on treatment [33]. Generally,
outcomes are good but rates vary considerably by unit [55]. Eval-
uation of outcomes on hybrid dialysis is currently the subject of
analysis by the PDOPPS.

In summarizing the big picture (see Fig. 2), whether looking
at all-comers or important subgroups such as diabetics and the
frail elderly, there is nothing to suggest an absolute contraindi-
cation for the use of either the main modalities or their subcat-
egories. There is a relative indication to favour PD in less comor-
bid individuals, especially when residual kidney function is still
present either as a bridge to transplantation or as a strategy to
avoid HD using a central line, but these benefits should be part
of shared decision making and are not such that they should
override patient preferences.

Are dialysis providers an issue?

Not all dialysis providers offer all modalities and even when
they do, they are variably successful in making these available.
Whereas at first sight this would not seem to be an issue of
whether a specific modality is indicated or not, in practice itis a
major determinant of who gets which treatment modality. The
reasons for this are multiple and include financial constraints
and how health services are organized, but there are particular
issues at the dialysis facility level that affect whether a modality
is perceived as contraindicated or more strongly indicated.

This especially applies to the use of home dialysis therapies,
the subject of a recent KDIGO controversies conference, which
highlighted several dialysis provider factors that translate into
perceptions of patient suitability [56]. First, it is clear that unit
size and experience are important factors [57, 58], and these
are especially challenges for facilities early in their process
of setting up these services. It could be argued that until the
facility has gained experience in provision of home dialysis,
including aPD, that it would be wise to start with relatively low
risk patients, which would inevitably lead to some restrictions
in offering (a)PD or hHD to people in whom in other more expe-
rienced centres these treatments would not be contraindicated.
This may especially apply to patients with a perceived high
infection risk even though this cannot be predicted. In fact, data
from ANZDATA and PDOPPS show that dialysis facility factors
are more important than patients level factors when it comes
to PD peritonitis prevention and treatment [32, 59].
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Figure 2: The horizontal double pointed arrow represents the spectrum of modality indications from absolute contraindication (to the left) to relative indication (to
the right), according to large patient groupings as clinically defined on the left side of the figure. In no case is there a clear or absolute indication or contraindication,
and in most cases the choice of modality on medical grounds is neutral, indicating that the choice of modality should focus on patient preferences.

Second, it seems that when it comes to ‘relative’ contraindi-
cations to PD that clinicians interpret these very differently.
In the PDOPPS study, directors of PD services were far more
likely to see a patient as being suitable for PD than directors
of HD services across a wide range of patient characteristics,
including having diabetes, age over 75, previous laparoscopic
cholecystectomy, planned kidney transplant within 6 months,
presence of a functioning fistula, wheelchair dependency, living
alone, BMI >30 kg/m?, and having polycystic kidney disease
(APKD) [60]. The same study also found similar, albeit less
dramatic differences when looking at clinician perceptions of
known barriers to home therapies, such as financial burden
to patients, their perceived capability of doing the therapy,
lack of social support, and perceived quality of care. In other
words, clinicians have strong prejudices that influence their
interpretation of the relative contraindications to dialysis
modalities. This is reflected in the large variation in the uptake
of home therapies in the UK [2], where the healthcare system
does not remunerate clinicians differently by modality, but it
appears that clinician enthusiasm for home dialysis is a major
determinant of the likelihood of an individual getting a home-
based modality [61]. These inequalities of access are magnified
in people from ethnic minorities and lower socio-economic
groups [2, 62]. Undoubtedly enthusiasm for home therapies will
lead to making available the extra support that is frequently re-
quired to enable patients with more complex needs to do home
treatment [51, 63].

Specific patient groups

There are very few absolute contraindications for the two
main dialysis modalities. In both cases the ability to obtain
peritoneal or vascular access is essential. In the case of PD, a
functioning peritoneal membrane is absolutely necessary, and
a history of major abdominal surgery associated with extensive
peritoneal membrane adhesions would be the main cause
of losing this. Even then, it is reasonable to attempt laparo-
scopic PD catheter insertion as it is often impossible to predict

whether a membrane will function adequately regardless of
adhesions. PD is not advised in the context of an enteric fistula
or stoma but can be done with a ureteric conduit (provided
a PD catheter can be placed) and with a gastric feeding tube,
provided the latter has a fully healed track. Gastric tube feeding
is regularly undertaken in children on PD. For HD the ability to
sustain sufficient blood pressure during a dialysis session so
that the treatment can actually be delivered is essential. All
these circumstances are relatively uncommon. However, as we
have seen, there are certain patient groups that raise particular
concern and lead to varying interpretations of what are seen as
relative contraindications and these will be discussed separately
next, and are summarized in Fig. 3. The issue of diabetes, the
frail elderly, and specific patient pathways have already been
discussed.

Obesity

Perceptions that obesity should be considered as a relative con-
traindication to PD seem to stem from the assumption that the
use of glucose containing dialysate will make this worse, reduc-
ing survival and access to transplantation. In reality, there is
no strong evidence for this and in fact data indicates that fat
weight gain is greater in HD [64]. Comparison of body compo-
sition between HD and PD patients matched for age, comorbid-
ity and gender show no difference in fat mass, and relatively
better-preserved lean tissue in PD, which may be in part better
preserved because of calories derived from dialysate [65, 66]. It is
also the case thatincreased BMI does not appear to translate into
a survival disadvantage in either dialysis modality, indeed may
be protective in HD patients [67, 68]. Daily dialysate glucose ex-
posure does have a detectable association with increased blood
glucose levels, but the effect is small and not associated with
clinical outcomes [69]. A much greater concern for survival in
dialysis patients is low BMI [70, 71] and glucose derived calories
from dialysate may be of value [72]. Increased BMI has been as-
sociated with a modest increased risk of transfer to haemodial-
ysis and risk of exit site infection [73], although this was not ob-
served in the PDOPPS [74]. This risk is not more than the modest
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Figure 3: As in Fig. 2, the double ended arrow represents the spectrum of modality indications, but this time according to specific patient-level groups in which there
is either a clear contraindication or where specific concerns have been raised. For example, lack of dialysis access is an absolute contraindication.

increase in risk of modality transfer in men compared to women.
Severe obesity (BMI > 40) is a challenge to PD access and requires
the insertion of pre-sternal catheters by surgeons with expertise
in this method [75].

Low albumin and malnutrition

Blood albumin levels are lower in PD patients compared to HD,
which can lead to reservations in recommending PD in peo-
ple with low levels or malnutrition pre-dialysis. The reason for
low albumin levels in dialysis patients is the negative effect
of systemic inflammation on albumin synthesis (which is oth-
erwise increased in non-inflamed PD patients, compensating
for increased peritoneal protein losses), and additionally in PD,
intra-peritoneal inflammation that increases the peritoneal sur-
face area and leakiness to protein, exacerbating the peritoneal
losses [76]. However, it is only poorly correlated with malnutri-
tion once inflammation, the main determinant of muscle wast-
ing and frailty in dialysis patients, is taken into account. A low
albumin is associated with an increased risk of death in both HD
and PD, but the relative adjusted risk is a little higher for HD, es-
pecially at lower albumin levels [77]. A low albumin and inflam-
mation are associated with an increased risk of tissue oedema
in both HD and PD patients, but not of intravascular volume
expansion in PD [78, 79]. In the rare cases where a low albu-
min in PD is clinically problematic, switching to conventional
HD will increase the albumin levels on average [80]. It is not
known whether this applies to HD using ‘leakier’ membranes for
haemodiafiltration.

Adult polycystic kidney disease (ADPKD)

Due to the perception that the presence of large polycystic kid-
neys might prevent PD from working, or be too uncomfortable,
this is sometimes considered as a contraindication. ADPKD is as-
sociated with an increased risk of leaks and hernias, but there is
no evidence of a survival disadvantage. Data from the ERA-EDTA
shows that outcomes for APKD have improved for both PD and
HD since the 1990s, with no difference by modality [81]. Some
studies have indicated a survival advantage for PD and none a
disadvantage [82].

Heart failure

Severe heart failure associated with frequent hospital admis-
sion for fluid overload, frequently associated with hypotension
is sometimes considered as an indication for dialytic therapy.
There is observational data, including systematic reviews show-
ing that PD can be used in this setting with reasonable outcomes
given the overall poor prognosis of these patients [83, 84]. The
main advantage appears to be a reduction in hospital admis-
sions. Randomized controlled trials have proved very difficult to
conduct [85]. If it is considered clinically appropriate, a trial of
therapy with PD is indicated as a first option.

Reduced peritoneal membrane efficiency and time on therapy

Successful PD is dependent on a peritoneal membrane that
can deliver adequate ultrafiltration, especially as residual kid-
ney function declines. This has consistently been demonstrated
to be more important than peritoneal solute clearance [86]. For
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how to assess membrane function and optimize therapy, the
reader should refer to the recent ISPD guidelines [87]. Briefly,
the nomenclature has been revised, changing from ultrafiltra-
tion (UF) failure as defined by a single UF capacity cut-off, to UF
insufficiency, recognizing that this is a continuum of membrane
function. If due to rapid small solute transfer rate, then short-
ening exchanges using APD as the modality of choice makes
logical sense, and this is supported by observational studies
[88, 89]. If due to low UF capacity of the membrane and a re-
duced 1-hour sodium dip then high concentration glucose so-
lutions will be needed and transfer to HD might be appropri-
ate, especially if this is an acquired problem [54]. There is also
the concern of developing encapsulating peritoneal sclerosis,
for which time on therapy is the strongest risk factor, although
acquired membrane injury remains a concern. Competing risk
analysis indicates that this risk is very low in older, more co-
morbid individuals and all incident patients, but in the young,
especially when transplantation is going to be difficult time on
therapy should be carefully discussed [90]. The International So-
ciety of Peritoneal Dialysis position statement suggests that clin-
icians should adopt a shared decision-making approach when
discussing this risk with patients, taking into account quality
of life, effectiveness of PD, likelihood of transplantation, relative
contraindications to HD, and patient preferences [54].

Children

Choice of dialysis modality is mentioned here for completeness,
but given the relative rarity of irreversible kidney failure, the
high use of transplantation and the complexity from early child-
hood to adolescence the reader is referred to the literature for
more detail. PD is strongly indicated in infants (aged under 2
or < 8-10 kg) due to the technical challenges of HD (e.g. obtain-
ing vascular access), but HD can be done if the expertise is avail-
able [91]. Overall survival and morbidity rates by modality for
children and adolescents are independent of modality and the
relative indications are largely determined by social factors and
developmental requirements.

In conclusion, the choice of treatment modality should be
less affected by absolute or relative medical indications than is
perhaps perceived by many clinicians. This should be factored
in to shared care decision making that in most cases should
focus on the individuals’ lived life on dialysis and how this is
accommodated by an appropriate and well supported modality
choice.

FUNDING

This article was published as part of a supplement made possi-
ble by Fresenius Medical Care.

CONFLICT OF INTEREST STATEMENT

SD has received honoraria for lectures from Fresenius Medi-
cal Care. Both authors have had research funding from Baxter
HealthCare.

DATA AVAILABILITY STATEMENT

No new data were generated or analysed in support of this
research.

REFERENCES

1.

10.

11.

12.

13.

14.

Tshimologo M, Allen K, Coyle D et al. Intervening to elimi-
nate the centre-effect variation in home dialysis use: pro-
tocol for Inter-CEPt-a sequential mixed-methods study de-
signing an intervention bundle. BMJ Open 2022;12:e060922.
https://doi.org/10.1136/bmjopen-2022-060922

Tabinor M, Casula A, Wilkie M et al. UK Renal Registry 19th
Annual Report: Chapter 13 Home therapies in 2015: na-
tional and centre-specific analyses. Nephron Clinical Practice
2017;137:297-325.

Van Biesen W, Vanholder RC, Veys N et al. An evaluation
of an integrative care approach for end-stage renal disease
patients. ] Am Soc Nephrol 2000;11:116-25. http://www.ncbi.
nlm.nih.gov/pubmed/10616847

Nadeau-Fredette A-C, Chan CT, Cho Y et al. Outcomes of in-
tegrated home dialysis care: a multi-centre, multi-national
registry study. Nephrol Dial Transplant 2015. http://www.ncbi.
nlm.nih.gov/pubmed/26044832

Hole B, Hemmelgarn B, Brown E et al. Supportive care for
end-stage kidney disease: an integral part of kidney services
across a range of income settings around the world. Kid-
ney Int Suppl 2020;10:e86-e94. https://doi.org/10.1016/j kisu.
2019.11.008

Chan CT, Blankestijn PJ, Dember LM et al. Dialysis initia-
tion, modality choice, access, and prescription: conclusions
from a kidney disease: improving Global Outcomes (KDIGO)
Controversies Conference. Kidney Int 2019;96:37-47. https://
doi.org/10.1016/j.kint.2019.01.017

Davies §J. Peritoneal dialysis—current status and future
challenges. Nat Rev Nephrol 2013;9:399-408. http://www.ncbi.
nlm.nih.gov/pubmed/23689122

Mehrotra R, Chiu Y-W, Kalantar-Zadeh K et al. Similar out-
comes with hemodialysis and peritoneal dialysis in patients
with end-stage renal disease. Arch Intern Med 2011;171:110-
8. https://doi.org/10.1001/archinternmed.2010.352

Yeates K, Zhu N, Vonesh E et al. Hemodialysis and peri-
toneal dialysis are associated with similar outcomes for
end-stage renal disease treatment in Canada. Nephrol
Dial Transplant 2012;27:3568-75. http://www.ncbi.nlm.nih.
gov/pubmed/22391139

Noordzij M, Jager KJ. Survival comparisons between
haemodialysis and peritoneal dialysis. Nephrol Dial Trans-
plant 2012;27:3385-7. https://doi.org/10.1093/ndt/gfs031
Weinhandl ED, Foley RN, Gilbertson DT et al. Propensity-
matched mortality comparison of incident hemodial-
ysis and peritoneal dialysis patients. ] Am Soc
Nephrol ~ 2010;21:499-506.  http://www.pubmedcentral.
nih.gov/articlerender.fcgi?artid=2831857&tool=
pmcentrez&rendertype=abstract

Perl J, Wald R, McFarlane P et al. Hemodialysis vascular ac-
cess modifies the association between dialysis modality and
survival.] Am Soc Nephrol 2011;22:1113-21. https://doi.org/10.
1681/ASN.2010111155

Hemodialysis TF, Dialysis P. Comparison of adjusted mortal-
ity rates according to the duration of dialysis: analysis of the
Netherlands Cooperative Study on the Adequacy of Dialysis
2.J Am Soc Nephrol 2003;14:2851-60. http://www.jasn.org/cgi/
d0i/10.1097/01.ASN.0000091585.45723.9E

Van De Luijtgaarden MWM, Jager KJ, Segelmark M et al.
Trends in dialysis modality choice and related patient sur-
vival in the ERA-EDTA Registry over a 20-year period. Nephrol
Dial Transplant 2016;31:120-8. https://doi.org/10.1093/ndt/
gfv295


https://doi.org/10.1136/bmjopen-2022-060922
http://www.ncbi.nlm.nih.gov/pubmed/10616847
http://www.ncbi.nlm.nih.gov/pubmed/26044832
https://doi.org/10.1016/j.kisu.2019.11.008
https://doi.org/10.1016/j.kint.2019.01.017
http://www.ncbi.nlm.nih.gov/pubmed/23689122
https://doi.org/10.1001/archinternmed.2010.352
http://www.ncbi.nlm.nih.gov/pubmed/22391139
https://doi.org/10.1093/ndt/gfs031
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2831857&tool=pmcentrez&rendertype=abstract
https://doi.org/10.1681/ASN.2010111155
http://www.jasn.org/cgi/doi/10.1097/01.ASN.0000091585.45723.9E
https://doi.org/10.1093/ndt/gfv295

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

An update on absolute and relative indications for dialysis treatment modalities |

Marshall MR, Polkinghorne KR, Boudville N et al. Home ver-
sus facility dialysis and mortality in Australia and New
Zealand. Am ] Kidney Dis 2021;78:826-836.e1. https://doi.org/
10.1053/j.ajkd.2021.03.018

USRDS Annual Data Report. 2020; Available from: dev-adr.
usrds.org/2020/end-stage-renal-disease/5-mortality

Wang V, Coffman CJ, Sanders LL et al. Comparing mortal-
ity of peritoneal and hemodialysis patients in an era of
medicare payment reform. Med Care 2021;59:155-62. https://
doi.org/10.1097/MLR.0000000000001457

Zang X-J, Yang B, Du X et al. Urgent-start peritoneal dialy-
sis and patient outcomes: a systematic review and meta-
analysis. Eur Rev Med Pharmacol Sci 2019;23:2158-66.

Ding X, Gao W, Guo Y et al. Comparison of mortality and
complications between urgent-start peritoneal dialysis and
urgent-start hemodialysis: a systematic review and meta-
analysis. Semin Dial 2022;35:207-14. https://doi.org/10.1111/
sdi.13001

Htay H, Johnson DW, Craig JC et al. Urgent-start peritoneal
dialysis versus haemodialysis for people with chronic kid-
ney disease. Cochrane Database Syst Rev 2021;1:CD012899.
Parapiboon W, Sangsuk J, Nopsopon T et al. Randomized
study of urgent-start peritoneal dialysis versus urgent-start
temporary hemodialysis in patients transitioning to kid-
ney failure. Kidney Int Rep 2022;7:1866-77. https://doi.org/10.
1016/j.ekir.2022.05.032

Vonesh EF, Snyder JJ, Foley RN et al. The differential impact
of risk factors on mortality in hemodialysis and peritoneal
dialysis. Kidney Int 2004;66:2389-401. https://doi.org/10.1111/
j.1523-1755.2004.66028.x

van de Luijtgaarden MWM, Noordzij M, Stel VS et al. Effects
of comorbid and demographic factors on dialysis modal-
ity choice and related patient survival in Europe. Nephrol
Dial Transplant 2011;26:2940-7. https://doi.org/10.1093/ndt/
gfq845

Carrero JJ, de Jager DJ, Verduijn M et al. Cardiovascular and
noncardiovascular mortality among men and women start-
ing dialysis. Clin ] Am Soc Nephrol 2011;6:1722-30. https://doi.
org/10.2215/CJN.11331210

Davies S. Is PD a suitable treatment after an unsuccessful
transplant? Contrib Nephrol 2003;140:251-5. https://doi.org/
10.1159/000071397

Perl J, Bargman JM, Davies S et al. Clinical outcomes af-
ter failed renal transplantation—does dialysis modality
matter? Semin Dial 2008;21:239-44. https://doi.org/10.1111/j.
1525-139X.2008.00441.x

Perl J, Dong J, Rose C et al. Is dialysis modality a fac-
tor in the survival of patients initiating dialysis after
kidney transplant failure? Perit Dial Int 2013;33:618-28.
http://www.pubmedcentral.nih.gov/articlerender.fcgi?
artid=3862091&tool=pmcentrez&rendertype=abstract
Badve SV, Hawley CM, McDonald SP et al. Effect of previ-
ously failed kidney transplantation on peritoneal dialysis
outcomes in the Australian and New Zealand patient popu-
lations. Nephrol Dial Transplant 2006; 21:776-83. http://www.
ncbi.nlm.nih.gov/pubmed/16280374

Nadeau-Fredette AC, Sukul N, Lambie M et al. Mortality
trends after transfer from peritoneal dialysis to hemodial-
ysis. Kidney Int Rep 2022;7:1062-73. https://doi.org/10.1016/j.
ekir.2022.02.016

Chen JHC, Johnson DW, Hawley C et al. Association be-
tween causes of peritoneal dialysis technique failure and
all-cause mortality. Sci Rep 2018;8:1-10. http://dx.doi.org/10.
1038/s41598-018-22335-4

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

i45

Boudpville N, Johnson DW, Zhao ] et al. Regional variation
in the treatment and prevention of peritoneal dialysis-
related infections in the Peritoneal Dialysis Outcomes and
Practice Patterns Study. Nephrol Dial Transplant 2019;34:2118-
26. https://doi.org/10.1093/ndt/gfy204

Al Sahlawi M, Zhao J, McCullough K et al. Variation in
peritoneal dialysis-related peritonitis outcomes in the Peri-
toneal Dialysis Outcomes and Practice Patterns Study
(PDOPPS). Am ] Kidney Dis 2022;79:45-55.e1.el. https://doi.
org/10.1053/j.ajkd.2021.03.022

Lambie M, Zhao ], McCullough K et al. Variation in peritoneal
dialysis time on therapy by country results from the Peri-
toneal Dialysis Outcomes and Practice Patterns Study. Clin
J Am Soc Nephrol 2022;17:861-71. https://doi.org/10.2215/CJN.
16341221

Cho Y, Badve SV, Hawley CM et al. Peritoneal dialysis out-
comes after temporary haemodialysis transfer for peritoni-
tis. Nephrol Dial Transplant 2014;29:1940-7. https://doi.org/10.
1093/ndt/gfu050

Mortensen VH, Sggaard M, Kristensen B et al. Risk fac-
tors for hospital-acquired bacteraemia - an explorative
case-control study of hospital interventions. Infectious Dis-
eases 2022;54:178-85. https://doi.org/10.1080/23744235.2021.
1994153

Crowley L, Wilson J, Guy R et al. Chapter 12 Epidemiol-
ogy of Staphylococcus aureus bacteraemia amongst pa-
tients receiving dialysis for established renal failure in Eng-
land in 2009 to 2011: a joint report from the Health Protec-
tion Agency and the UK Renal Registry. Nephron Clin Pract
2012;120 Suppl:c233-45. https://doi.org/10.1159/000342856
Nitsch D, Steenkamp R, Tomson CRV et al. Outcomes in
patients on home haemodialysis in England and Wales,
1997-2005: a comparative cohort analysis. Nephrol Dial
Transplant 2011; 26:1670-7. http://www.ncbi.nlm.nih.gov/
pubmed/20841489

Nadeau-Fredette AC, Tennankore KK, Perl ] et al. Home
hemodialysis and peritoneal dialysis patient and technique
survival in Canada. Kidney Int Rep 2020;5:1965-73. https://doi.
org/10.1016/j.ekir.2020.08.020

Daugirdas JT, Greene T, Rocco MV et al. Effect of fre-
quent hemodialysis on residual kidney function. Kid-
ney Int 2013; 83:949-58. http://www.pubmedcentral.
nih.gov/articlerender.fcgi?artid=3855839&tool=
pmcentrez&rendertype=abstract

Lindley E, Tattersall J. Don’t deny it! Incremental dialysis
is compassionate, logical, and patient-centered. Kidney Int
2022;101:465-68. https://doi.org/10.1016/j.kint.2021.08.035
Wanner C, Lopau K, Haberstroh H. The safety and feasi-
bility of incremental dialysis must be proven before its
widespread use. Kidney Int 2022;101:468-71. https://doi.org/
10.1016/j.kint.2022.01.007

Caton E, Sharma S, Vilar E et al. Impact of incremental ini-
tiation of haemodialysis on mortality: a systematic review
and meta-analysis. Nephrol Dial Transplant 2022;

Blake PG, Dong ], Davies SJ. Incremental peritoneal dial-
ysis. Perit Dial Int 2020;40:320-6. https://doi.org/10.1177/
0896860819895362

de Moraes T, Zhao ], McCullough K et al. Peritoneal dialysis
modality and outcomes in the Peritoneal Dialysis Outcomes
and Practice Patterns Study. KI Reports 2022;.

Bitar W, Helve J, Honkanen E et al. Similar survival on home
haemodialysis and automated peritoneal dialysis: an incep-
tion cohort study. Nephrol Dial Transplant 2022;37:1545-51.
https://doi.org/10.1093/ndt/gfab233


https://doi.org/10.1053/j.ajkd.2021.03.018
usrds.org/2020/end-stage-renal-disease/5-mortality
https://doi.org/10.1097/MLR.0000000000001457
https://doi.org/10.1111/sdi.13001
https://doi.org/10.1016/j.ekir.2022.05.032
https://doi.org/10.1111/j.1523-1755.2004.66028.x
https://doi.org/10.1093/ndt/gfq845
https://doi.org/10.2215/CJN.11331210
https://doi.org/10.1159/000071397
https://doi.org/10.1111/j.1525-139X.2008.00441.x
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid73862091&tool7pmcentrez&rendertype7abstract
http://www.ncbi.nlm.nih.gov/pubmed/16280374
https://doi.org/10.1016/j.ekir.2022.02.016
http://dx.doi.org/10.1038/s41598-018-22335-4
https://doi.org/10.1093/ndt/gfy204
https://doi.org/10.1053/j.ajkd.2021.03.022
https://doi.org/10.2215/CJN.16341221
https://doi.org/10.1093/ndt/gfu050
https://doi.org/10.1080/23744235.2021.1994153
https://doi.org/10.1159/000342856
http://www.ncbi.nlm.nih.gov/pubmed/20841489
https://doi.org/10.1016/j.ekir.2020.08.020
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid73855839&tool7pmcentrez&rendertype7abstract
https://doi.org/10.1016/j.kint.2021.08.035
https://doi.org/10.1016/j.kint.2022.01.007
https://doi.org/10.1177/0896860819895362
https://doi.org/10.1093/ndt/gfab233

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

i46 | M.Lambie and S. Davies

Li X, Xu H, Chen N et al. The effect of automated versus con-
tinuous ambulatory peritoneal dialysis on mortality risk in
China. Perit Dial Int 2018;38:525-S35. https://doi.org/10.3747/
pdi.2017.00235

Verger C, Ryckelynck J-P, Duman M et al. French peritoneal
dialysis registry (RDPLF): outline and main results. Kidney
Int 2006;70:512-20. http://www.ncbi.nlm.nih.gov/pubmed/
17080102

Boyer A, Lanot A, Lambie M et al. Trends in assisted
peritoneal dialysis over the last decade: a cohort study
from the French Peritoneal Dialysis Registry. Clin Kidney ]
2020;13:1003-11. https://doi.org/10.1093/ckj/sfaa051

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;35:1595-601. https://doi.org/10.1093/ndt/gfz287

Blake PG, McCormick BB, Taji L et al. Growing home
dialysis: the Ontario Renal Network Home Dialysis Ini-
tiative 2012-2019. Perit Dial Int 2021;41:441-52. https://
doi.org/10.1177/08968608211012805

van Eck van der Sluijs A, van Jaarsveld BC, Allen ] et al.
Assisted peritoneal dialysis across Europe: practice varia-
tion and factors associated with availability. Perit Dial Int
2021;41:533-41. https://doi.org/10.1177/08968608211049882
Lobbedez T, Verger C, Ryckelynck J-P et al. Is assisted peri-
toneal dialysis associated with technique survival when
competing events are considered? Clin ] Am Soc Nephrol
2012;7:612-8. http://www.ncbi.nlm.nih.gov/pubmed/
22344506

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 ] Am
Soc Nephrol 2016;11:423-30. http://cjasn.asnjournals.org/cgi/
doi/10.2215/CJN.01050115

Brown EA, Bargman J, van Biesen W et al. Length of time
on peritoneal dialysis and encapsulating peritoneal scle-
rosis - position paper for ISPD: 2017 update. Perit Dial Int
2017;37:362-74. http://www.pdiconnect.com/lookup/doi/10.
3747/pdi.2017.00018

Kawanishi H, Marshall MR, Zhao ] et al. Mortality, hospi-
talization and transfer to haemodialysis and hybrid ther-
apy, in Japanese peritoneal dialysis patients. Perit Dial Int
2022;42:305-13. https://doi.org/10.1177/08968608211016127
Perl J, Brown EA, Chan CT et al. Home dialysis: conclu-
sions from a Kidney Disease: Improving Global Outcomes
(KDIGO) Controversies Conference. Kidney Int 2023;S0085-
2538:00051-0. https://doi.org/10.1016/j.kint.2023.01.006
Pieper D, Mathes T, Marshall MR. A systematic review of
the impact of center volume in dialysis. BMC Res Notes
2015;8:812.  http://www.biomedcentral.com/1756-0500/8/
812

Htay H, Cho Y, Pascoe EM et al. Multicenter registry anal-
ysis of center characteristics associated with technique
failure in patients on incident peritoneal dialysis. Clin J
Am Soc Nephrol 2017;12:1090-9. http://cjasn.asnjournals.org/
lookup/doi/10.2215/CJN.12321216

Cho Y, Htay H, Johnson DW. Centre effects and peri-
toneal dialysis-related peritonitis. Nephrol Dial Transplant
2017;32:913-5. https://academic.oup.com/ndt/article-
lookup/doi/10.1093/ndt/gfx054

Shen ]I, Schreiber MJ, Zhao ] et al. Attitudes toward peri-
toneal dialysis among peritoneal dialysis and hemodialysis
medical directors: are we preaching to the right choir? ClinJ
Am Soc Nephrol 2019;14:1067-70. https://doi.org/10.2215/CJN.
01320119

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Castledine C, Gilg J, Rogers C et al. UK Renal Registry 13th
Annual Report (December 2010): chapter 15: UK renal centre
survey results 2010: RRT incidence and use of home dialysis
modalities. Nephron Clin Prac 2011;119 Suppl: ¢255-67.
http://www.ncbi.nlm.nih.gov/pubmed/21894

038

Shen JI, Chen L, Vangala S et al. Socioeconomic Factors
and racial and ethnic differences in the initiation of home
dialysis. Kidney Med 2020;2:105-15. https://doi.org/10.1016/j.
xkme.2019.11.006

Hahn Lundstrém U, Abrahams AC, Allen ] et al. Barriers
and opportunities to increase PD incidence and prevalence:
lessons from a European Survey. Perit Dial Int 2021;41:542-51.
https://doi.org/10.1177/08968608211034988

Lievense H, Kalantar-Zadeh K, Lukowsky LR et al. Re-
lationship of body size and initial dialysis modality on
subsequent transplantation, mortality and weight gain
of ESRD patients. Nephrol Dial Transplant 2012;27:3631-
8.  http://www.pubmedcentral.nih.gov/articlerender.fcgi?
artid=3433773&tool=pmcentrez&rendertype=abstract

van Biesen W, Claes K, Covic A et al. A multicentric,
international matched pair analysis of body composi-
tion in peritoneal dialysis versus haemodialysis patients.
Nephrol Dial Transplant 2013;28:2620-8. http://www.ncbi.nlm.
nih.gov/pubmed/24078645

Bergstrom J, Flrst P, Alvestrand A et al. Protein and en-
ergy intake, nitrogen balance and nitrogen losses in pa-
tients treated with continuous ambulatory peritoneal dial-
ysis. Kidney Int 1993;44:1048-57. http://www.ncbi.nlm.nih.
gov/pubmed/8264134

Abbott KC, Glanton CW, Trespalacios FC et al. Body mass in-
dex, dialysis modality, and survival: analysis of the United
States Renal Data System Dialysis Morbidity and Mortality
Wave 1I Study. Kidney Int 2004;65:597-605. https://doi.org/10.
1111/j.1523-1755.2004.00385.x

Park J, Ahmadi S-F, Streja E et al. Obesity paradox
in end-stage kidney disease patients. Prog Cardiovasc
Dis 2014;56:415-25. http://www.ncbi.nlm.nih.gov/pubmed/
24438733

Lambie M, Chess ], Do J-Y et al. Peritoneal dialysate glucose
load and systemic glucose metabolism in non-diabetics:
results from the GLOBAL Fluid Cohort Study. PloS ONE
2016;11:e0155564.  http://dx.doi.org/10.1371/journal.pone.
0155564

Kuhlmann MK, Levin NW. How common is malnutrition in
ESRD? New approaches to diagnosis of malnutrition. Blood
Purif 2008;26:49-53. http://www.ncbi.nlm.nih.gov/pubmed/
18182796

Inagaki K, Tawada N, Takanashi M et al. The associ-
ation between body mass index and all-cause mortal-
ity in Japanese patients with incident hemodialysis. PLoS
ONE 2022;17:€0269849. https://doi.org/10.1371/journal.pone.
0269849

Davies §J, Phillips L, Griffiths AM et al. Analysis of the effects
of increasing delivered dialysis treatment to malnourished
peritoneal dialysis patients. Kidney Int 2000;57:1743-54.
http://www.ncbi.nlm.nih.gov/pubmed/10760111

McDonald SP, Collins JF, Rumpsfeld M et al. Obesity is
a risk factor for peritonitis in the Australian and New
Zealand peritoneal dialysis patient populations. Perit Dial
Int 2004;24:340-6. https://doi.org/10.1177/08968608040240
0408

Perl], Fuller DS, Bieber BA et al. Peritoneal dialysis-related in-
fection rates and outcomes: results from the Peritoneal Dial-
ysis Outcomes and Practice Patterns Study (PDOPPS). Am ]


https://doi.org/10.3747/pdi.2017.00235
http://www.ncbi.nlm.nih.gov/pubmed/17080102
https://doi.org/10.1093/ckj/sfaa051
https://doi.org/10.1093/ndt/gfz287
https://doi.org/10.1177/08968608211012805
https://doi.org/10.1177/08968608211049882
http://www.ncbi.nlm.nih.gov/pubmed/22344506
http://cjasn.asnjournals.org/cgi/doi/10.2215/CJN.01050115
http://www.pdiconnect.com/lookup/doi/10.3747/pdi.2017.00018
https://doi.org/10.1177/08968608211016127
https://doi.org/10.1016/j.kint.2023.01.006
http://www.biomedcentral.com/1756-0500/8/812
http://cjasn.asnjournals.org/lookup/doi/10.2215/CJN.12321216
https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/gfx054
https://doi.org/10.2215/CJN.01320119
http://www.ncbi.nlm.nih.gov/pubmed/21894038
https://doi.org/10.1016/j.xkme.2019.11.006
https://doi.org/10.1177/08968608211034988
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid73433773&tool7pmcentrez&rendertype7abstract
http://www.ncbi.nlm.nih.gov/pubmed/24078645
http://www.ncbi.nlm.nih.gov/pubmed/8264134
https://doi.org/10.1111/j.1523-1755.2004.00385.x
http://www.ncbi.nlm.nih.gov/pubmed/24438733
http://dx.doi.org/10.1371/journal.pone.0155564
http://www.ncbi.nlm.nih.gov/pubmed/18182796
https://doi.org/10.1371/journal.pone.0269849
http://www.ncbi.nlm.nih.gov/pubmed/10760111
https://doi.org/10.1177/089686080402400408

75.

76.

77.

78.

79.

80.

81.

82.

An update on absolute and relative indications for dialysis treatment modalities |

Kidney Dis 2020;76:42-53. https://doi.org/10.1053/j.ajkd.2019.
09.016

Crabtree JH, Fishman A. Laparoscopic implantation of swan
neck presternal peritoneal dialysis catheters. ] Laparoendosc
Adv Surg Tech A 2003;13:131-7.

Yu Z,Lambie M, Chess ] et al. Peritoneal protein clearance is a
function of local inflammation and membrane area whereas
systemic inflammation and comorbidity predict survival of
incident peritoneal dialysis patients. Front. Physiol 2019;10:1-
9. https://doi.org/10.3389/fphys.2019.00105

Mehrotra R, Duong U, Jiwakanon S et al. Serum albumin
as a predictor of mortality in peritoneal dialysis: compar-
isons with hemodialysis. Am ] Kidney Dis 2011;58:418-28.
http://www.pubmedcentral.nih.gov/articlerender.fcgi?
artid=3159826&tool=pmcentrez&rendertype=abstract

John B, Tan BK, Dainty S et al. Plasma volume, albumin,
and fluid status in peritoneal dialysis patients. Clin ] Am
Soc Nephrol 2010;5:1463-70. http://www.pubmedcentral.
nih.gov/articlerender.fcgi?artid=2924416&tool=
pmcentrez&rendertype=abstract

Dekker MJE, Marcelli D, Canaud BJ et al. Impact of fluid
status and inflammation and their interaction on survival:
a study in an international hemodialysis patient cohort.
Kidney Int 2017;91:1214-23. http://linkinghub.elsevier.com/
retrieve/pii/S0085253816307104

Rao R, Ansell D, Gilg JA et al. Effect of change in renal re-
placement therapy modality on laboratory variables: a co-
hort study from the UK Renal Registry. Nephrol Dial Transplant
2009;gfp163.

Spithoven EM, Kramer A, Meijer E et al. Renal replace-
ment therapy for ADPKD in Europe: prevalence and sur-
vival. An analysis of data from the ERA-EDTA Registry.
Nephrol Dial Transplant 2014;Suppl 29:iv15-25. https://doi.
0rg/10.1093/ndt/gfu017

Sigogne M, Kanagaratnam L, Dupont V et al. Outcome of
autosomal dominant polycystic kidney disease patients on
peritoneal dialysis: a national retrospective study based
on two French registries (the French Language Peritoneal
Dialysis Registry and the French Renal Epidemiology and

83.

84.

85.

86.

87.

88.

89.

90.

91.

i47

Information Net). Nephrol Dial Transplant 2018;33:2020-6.
https://doi.org/10.1093/ndt/gfx364

Cnossen N, Kooman JP, Konings CJ et al. Peritoneal dialysis
in patients with congestive heart failure. Nephrol Dial Trans-
plant 2006;21:ii63-6. https://doi.org/10.1093/ndt/gfl193

Lu R, Mucino-Bermejo M-], Ribeiro LC et al. Peritoneal dialy-
sis in patients with refractory congestive heart failure: a sys-
tematic review. Cardiorenal Med 2015;5:145-56. https://doi.
0rg/10.1159/000380915

Dukka H, Kalra PA, Wilkie M et al. Peritoneal ultrafiltration
for heart failure: lessons from a randomized controlled trial.
Perit Dial Int 2019;39:486-9. https://doi.org/10.3747/pdi.2018.
00272

Davies §J, Brown EA, Reigel W et al. What is the link be-
tween poor ultrafiltration and increased mortality in anuric
patients on automated peritoneal dialysis? Analysis of data
from EAPOS. Perit Dial Int 2006;26:458-65. https://doi.org/10.
1177/089686080602600410

Morelle J, Stachowska-Pietka J, Oberg C et al. ISPD rec-
ommendations for the evaluation of peritoneal membrane
dysfunction in adults: classification, measurement, in-
terpretation and rationale for intervention. Perit Dial Int
2021;41:352-72. https://doi.org/10.1177/0896860820982218
Johnson DW, Hawley CM, Mcdonald SP et al. Superior sur-
vival of high transporters treated with automated ver-
sus continuous ambulatory peritoneal dialysis. Nephrol
Dial Transplant 2010;25:1973-9. http://www.ncbi.nlm.nih.
gov/pubmed/20097847

Mehrotra R, Ravel V, Streja E et al. Peritoneal equilibra-
tion test and patient outcomes. Clin ] Am Soc Nephrol
2015;10:1990-2001. https://doi.org/10.2215/CJN.03470315
Lambie M, Teece L, Johnson DW et al. Estimating risk of en-
capsulating peritoneal sclerosis accounting for the compet-
ing risk of death. Nephrol Dial Transplant 2019;34:1585-91.
https://doi.org/10.1093/ndt/gfz034

Rees L, Schaefer F, Schmitt CP et al. Chronic dialysis in
children and adolescents: challenges and outcomes. Lancet
Child Adolesc Health 2017;1:68-77. https://doi.org/10.1016/
$2352-4642(17)30018-4


https://doi.org/10.1053/j.ajkd.2019.09.016
https://doi.org/10.3389/fphys.2019.00105
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid73159826&tool7pmcentrez&rendertype7abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2924416&tool=pmcentrez&rendertype=abstract
http://linkinghub.elsevier.com/retrieve/pii/S0085253816307104
https://doi.org/10.1093/ndt/gfu017
https://doi.org/10.1093/ndt/gfx364
https://doi.org/10.1093/ndt/gfl193
https://doi.org/10.1159/000380915
https://doi.org/10.3747/pdi.2018.00272
https://doi.org/10.1177/089686080602600410
https://doi.org/10.1177/0896860820982218
http://www.ncbi.nlm.nih.gov/pubmed/20097847
https://doi.org/10.2215/CJN.03470315
https://doi.org/10.1093/ndt/gfz034
https://doi.org/10.1016/S2352-46421730018-4

