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ABSTRACT 

Peritoneal dialysis ( PD) and home hemodialysis ( HHD) are the two home dialysis modalities offered to patients. They 
promote patient autonomy, enhance independence, and are generally associated with better quality of life compared to 
facility hemodialysis. PD offers some advantages ( enhanced flexibility, ability to travel, preservation of residual kidney 
function, and vascular access sites) but few patients remain on PD indefinitely due to peritonitis and other 
complications. By contrast, HHD incurs longer and more intensive training combined with increased upfront health 

costs compared to PD, but is easier to sustain in the long term. As a result, the integrated home dialysis model was 
proposed to combine the advantages of both home-based dialysis modalities. In this paradigm, patients are encouraged 
to initiate dialysis on PD and transfer to HHD after PD termination. Available evidence demonstrates the feasibility and 
safety of this approach and some observational studies have shown that patients who undergo the PD-to-HHD transition 

have clinical outcomes comparable to patients who initiate dialysis directly on HHD. Nevertheless, the prevalence of 
PD-to-HHD transfers remains low, reflecting the multiple barriers that prevent the full uptake of home-to-home 
transitions, notably a lack of awareness about the model, home-care “burnout,” clinical inertia after a transfer to facility 
HD, suboptimal integration of PD and HHD centers, and insufficient funding for home dialysis programs. In this review, 
we will examine the conceptual advantages and disadvantages of integrated home dialysis, present the evidence that 
underlies it, identify challenges that prevent its success and finally, propose solutions to increase its adoption. 
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other during their dialysis course [3 ]. In that spirit, the concept of 
“integrated dialysis care” was introduced > 20 years ago. It pos- 
tulates that pre-dialysis care, dialysis initiation, and transition 
between modalities constitute a planned continuum in which 
patients use the dialysis modality that offers them the most ben- 
efits at a given moment [4 –7 ]. Initially, this paradigm referred 
to the initiation of KRT with peritoneal dialysis ( PD) , to benefit 
from its initial lifestyle benefits, with a subsequent transition 
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NTRODUCTION 

ith effects ranging from quality of life ( QOL) to clinical out- 
omes and health expenditures, the selection of a kidney re-
lacement modality ( KRT) is crucial for patients suffering from 

nd-stage kidney disease ( ESKD) , caregivers, and their clinicians 
1 , 2 ]. Nevertheless, dialysis techniques are not lifelong, and
any patients will need to transition from a modality to an-
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Figure 1: Kidney failure pathways with the integrated home dialysis model high- 
lighted in green, other preferred transitions in light green and less preferred 

transitions in gray. CKD: chronic kidney disease, PD: peritoneal dialysis, HHD: 
home hemodialysis, HD: hemodialysis. 
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oward facility hemodialysis ( HD) . Given the growing interest in 
ome hemodialysis ( HHD) and its advantages in terms of clini- 
al outcomes and QOL [8 –12 ], the concept of integrated dialysis 
as rapidly amended to propose a PD-to-HHD transition, which 
as termed “integrated home dialysis” ( Fig. 1 ) [13 –15 ]. This new 

odel offers patients a durable home dialysis option after PD,
hile maintaining the lifestyle benefits of PD at dialysis initi- 
tion. In this article, we will discuss the rationale of integrated 
ome dialysis, review the evidence that underlies it, identify bar- 
iers that prevent its uptake, and propose future directions to 
aximize its success. 

ATIONALE AND BENEFITS 

ome-based dialysis: a cornerstone of ESKD 

ome-based dialysis ( namely HHD and PD) is associated with 
edical, economic, and lifestyle advantages, and is the preferred 
ialysis option for most ESKD patients [2 ]. Home modalities di- 
ectly address patients’ and caregivers’ priorities for KRT by al- 
owing autonomy, treatment ownership, and flexibility [16 –20 ].
urthermore, they are generally associated with improvements 
n QOL [20 –25 ] and healthcare costs [26 –32 ] compared with facil- 
ty HD. Therefore, when provided with adequate education and 
hared decision-making, most patients will select HHD or PD as 
heir modality of choice [17 , 33 –36 ]. Home dialysis is also a gov- 
rnmental priority, with the USA targeting 80% of incident ESKD 

atients to receive a kidney transplant or initiate KRT in home 
ialysis for 2025 and the UK aiming for 20% of prevalent KRT pa- 
ients to be on PD or HHD [37 , 38 ]. Nevertheless, except for rare 
urisdictions with high PD rates ( such as El Salvador, Hong Kong,
olombia, Australia, New Zealand, and Canada) , home dialysis 
revalence remains below 15% in most countries [39 –41 ]. 

nitial advantages of PD 

hile PD and HHD share benefits compared to facility HD, initi- 
ting KRT in PD offers some unique advantages [42 , 43 ]. Among 
hese, PD offers a continuous and more gentle ultrafiltration 
han HD and, consequently, protects residual kidney function 
 RKF) for longer and at higher levels, with estimated rates of de- 
line 20 to 80% less than with HD [44 –48 ]. Preservation of RKF
as been repeatedly linked to improved survival in both HD and 
D [49 –54 ], potentially due to improved blood pressure man- 
gement, phosphate control, nutritional status, and cytokine 
limination [48 , 55 ]. This smoother ultrafiltration and ensuing 
emodynamic stability also allow easier volume removal, espe- 
ially in patients with heart failure for whom poor tolerance for 
igher-rate ultrafiltration may lead to intradialytic hypotension 
nd volume overload [56 ]. Similarly, PD protects potential vascu- 
ar access sites for eventual hemodialysis and is associated with 
educed procedures to maintain access patency compared to HD 

57 ]. PD has also been linked to reduction in bacteremia episodes
nd hepatitis transmission in comparison with HD [58 –60 ]. 

PD as the initial dialysis modality might also enhance QOL 
nd lifestyle compared to HHD. While formal comparisons of 
OL between PD and HHD remain scarce [25 , 61 , 62 ], PD has the
heoretical benefits of allowing travel and improving schedule 
exibility and mobility compared to HHD [63 ]. Likewise, encour- 
ging PD as the initial KRT modality might offer economic bene- 
ts, as shown by several studies observing financial advantages 
o PD in terms of overall costs and cost per quality-adjusted life
ears ( QALY) [32 , 64 –67 ]. 

Moreover, PD can ease the transition into dialysis for patients 
nd healthcare systems. For example, the flexibility and preser- 
ation of RKF associated with PD facilitate incremental dialy- 
is, which may be more burdensome to implement with HHD 

68 –71 ]. Furthermore, the learning curve for PD is gentler than 
HD, easing their entry into KRT. Accumulating evidence also 
uggests that PD can be safely employed in “urgent-start” set- 
ings when pre-dialysis planning has not been completed [72 –
7 ]. In this context, PD allows patients to start dialysis directly in
he desired modality, rather than in facility HD with a planned 
ransfer to home dialysis that can be compromised by clinical 
nertia. 

he need for a transition toward home hemodialysis 

lthough PD is advantageous in its initial years, it is associated 
ith uncertain long-term modality survival and recent studies 
eport that only 14 to 27% of patients remain on PD after 5 years
f treatment [78 , 79 ]. In one of these studies using USRDS data,
eath during PD explained 30% of PD terminations while kidney 
ransplantation was responsible for another 20%. Notably, juris- 
ictions with higher rates of transplant during PD have been as- 
ociated with shorter median times on PD [80 ]. Nevertheless, de- 
lining RKF and changes in peritoneal function may occur with 
ime on PD, while repeated peritonitis episodes and changes in 
oth clinical and psychosocial characteristics may further com- 
romise the maintenance of PD [55 , 81 , 82 ]. As a result, 40% of
atients initiating PD had transferred to HD after 5 years in US- 
DS data, representing half of PD terminations [79 ]. Similar find- 
ngs were observed in ERA and Peritoneal Dialysis Outcomes and 
ractice Patterns Study studies in which 20 to 40% of PD patients 
ad transferred into facility HD after 5 years [80 , 83 ]. Data from
ustralia and New Zealand also highlighted how causes of PD 

nding varied through time on therapy, with mechanical com- 
lications being more common during the first 9 months and in- 
ectious complications more frequently associated with transfer 
o HD afterward [84 ]. 

The initial advantages of PD, combined with its sometime 
imited longevity, have led several authors to suggest a transition 
o HHD after PD termination [13 –15 ]. In this paradigm, termed 
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Table 1: Conceptual benefits of integrated home dialysis. 

Preservation of schedule flexibility during PD 

Possibility to travel during PD 

Ability to use incremental PD 

Possibility of “urgent-start” home dialysis using PD 

Easier training in home dialysis ( for PD as initial modality but also 
for HHD considering previous self-care experience) 
Protection of RKF 
Preservation of vascular access sites 
Reduced risk of bacteremia and hepatitis transmission during PD 

Lower healthcare costs in PD compared to HHD ( and in HHD 

compared to HD as a 2nd modality) 
Technique longevity in HHD after the transfer from PD 
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he integrated home dialysis model, patients initiate KRT on 
D and, when necessary, experience a timely transition toward 
HD. This way, home dialysis patients benefit from the initial
dvantages of PD while maintaining dialysis at home through 
HD after PD. Furthermore, if PD ending is anticipated and the
ransition planned accordingly, vascular access and HHD train- 
ng can be completed before the need to cease PD. Thus, patients
an avoid altogether the morbid and often permanent transfer 
nto facility HD ( Table 1 ) [85 , 86 ]. 

rawbacks of the integrated home dialysis model 

mong potential drawbacks of the integrated home dialysis 
odel is the concern for patient’s and/or caregiver’s burnout 
fter years on PD that might discourage the more complex
earning of HHD [87 ]. Similarly, patients fit for HHD at dial-
sis initiation may deteriorate medically and cognitively dur- 
ng PD and could become ineligible for HHD at PD termination.
ome patients might alternatively consider HHD training futile 
ince they accumulated enough dialysis vintage to expect a kid-
ey transplant in foreseeable future, resulting in a transfer to-
ard facility HD rather than HHD. These concerns are especially

mportant knowing that the first year of HHD may be more de-
anding, with 1-year HHD failure rates ranging up to 25% es-
ecially in older or comorbid patients [88 –90 ]. Moreover, for pa-
ients who will terminate PD before they obtain a kidney trans-
lant, the integrated approach implies a second home dialysis 
raining that would not be necessary if they began KRT with
HD. 
Another drawback is the hypothetical concern that patients 

ligible for both PD and HHD might experience worse outcomes
n PD than in HHD. Past observational studies have indeed ob-
erved increased hospitalizations and decreased survival in PD 

ompared with HHD [78 , 89 –92 ]. Nevertheless, these studies can
e affected by residual confounding that cannot be eliminated 
y statistical methods. As an example, a Canadian study ob-
erved that the contemporary increase in HHD prevalence ( and 
ore liberal criteria for HHD initiation) led to higher rates of

ransfer to in-center hemodialysis in the corresponding HHD 

ohorts [93 ]. In another study, the survival “advantage” of HHD
 compared to PD) was not observed in patients initiating dialy- 
is in recent years [89 ]. As a whole, these findings suggest that
ase-mix differences in HHD and PD cohorts might confound the
ssociation between PD and adverse clinical outcomes, which is 
eassuring for patients contemplating integrated home dialysis.
IRST RESULTS AND CLINICAL OUTCOMES 

irst clinical results 

he first feasibility study of PD-to-HHD transitions was pub-
ished in 2007 [14 ]. In this study from two Canadian dialysis
enters, 69 patients terminated PD between 2003 and 2005 and
ight successively transferred to nocturnal HHD ( NHD) after a 
ean PD vintage of 4.8 years. All these patients remained on
HD without adverse events for the duration of the study and
mprovement in stdKt/V, blood pressure control, nutrition, ane-
ia, and phosphate levels were observed. One of these cen-

ers recently published a longer follow-up of their PD pro-
ram ( 826 patients terminating PD between 1996 and 2019)
nd reported 24 successful PD-to-HHD transfers [94 ]. In this
tudy from Elbokl and colleagues ( including authors from this
eview) , technique survival in transferred patients was 86% and
ll remained eligible for transplantation ( or were transplanted) .
n another study from a Canadian center conducted be-
ween 2000 and 2010, 12 PD-to-HHD transitions occurred from
he 75 patients who terminated PD ( mean PD vintage 2.8
ears at transition) [95 ]. Aside from Canada, one Japanese
tudy also reported 10 PD-to-HHD transitions in a feasibility
nalysis [96 ]. 

revalence and predictors of transition 

he prevalence of PD-to-HHD transitions is difficult to establish
ccurately due to the scarceness of national dialysis databases
nd various definitions of transitions. In the three previously de-
cribed studies ( all conducted in Toronto, Canada) , the preva-
ence of PD-to-HHD transitions ranged from 3% to 16% [14 , 94 ,
5 ]. At the national level, a study using the Australia and New
ealand Dialysis and Transplant ( ANZDATA) registry ( with au- 
hors from this review) revealed that 5.4% of patients terminat-
ng PD transferred to HHD in < 180 days while another study
sing USRDS data reported a transfer incidence of 1.6% in < 90
ays [97 , 98 ]. More recently, our analysis using the Canadian Or-
an Replacement Registry from 2005 to 2018 found that 3.6%
f terminating PD patients transferred to HHD in < 90 days and
.8% in < days [99 ]. However, it is worth mentioning that these
tudies were not designed to evaluate all transferring patients
nd used a 90- or 180-day window to define the PD-to-HHD
ransfer. 

These reports also identified factors predictive of a transition
o HHD after PD and the reasons for PD termination in these
atients. Younger age, male sex, increased distance from facil-
ty HD centers, longer PD vintage, obesity, and white ethnicity
ere associated with increased odds of a PD-to-HHD transfer

95 , 97 , 98 ]. By contrast, indigenous ethnicity, cardiovascular co-
orbidities, and diabetic or hypertensive renal diseases were

inked to a lower chance of PD-to-HHD transfer. In most studies,
nadequate dialysis ( ultrafiltration failure or insufficient solute 
learance) was the principal cause for PD termination [14 , 95 , 97 ]
hile one study reported peritonitis and inadequate dialysis as
imilarly prevalent [94 ]. Although these findings contrast with
he usual breakdown of reasons for PD failure ( in which peri-
onitis and catheter-related infections predominate) [100 –104 ],
his discrepancy is expected: inadequate dialysis is clinically
redictable and probably enhances the probability of a success-
ul transfer to HHD, while peritonitis often leads to urgent-start
acility HD. 
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ong-term clinical outcomes 

our observational studies have reported long-term clinical out- 
omes associated with a PD-to-HHD transition. In one US study,
SRDS and NxStage databases were linked to identify patients 
ho underwent PD in the 90 days preceding HHD [98 ]. These PD- 
o-HHD patients had technique failure rates of 19% ( 1 year) and 
0% ( 3 years) , which stabilized afterwards. In a matched analysis,
D-to-HHD patients had a significant survival advantage com- 
ared to patients transferring from PD-to-facility HD. As noted 
y authors, these two groups are nevertheless markedly differ- 
nt and residual confounding could not be eliminated by the 
ropensity-score matching. 
Analysis of the ANZDATA registry identified 84 PD-to-HHD 

atients and compared them with those undergoing HHD or 
D as first home-based KRT modality using a propensity score 
105 ]. While patient and technique survival were similar in PD- 
o-HHD and HHD patients, they were inferior in the PD-only 
roup. Similar findings were obtained in our previous single- 
enter Canadian study in which HHD patients with or without 
revious exposure to PD had similar patient and technique sur- 
ival [106 ]. In a recent Canadian registry study, we compared 163 
D-to-HHD patients with a matched sample of incident HHD 

atients [99 ]. The two groups had similar technique survival,
espite the longer dialysis vintage of PD-to-HHD patients. In 
ontrast, PD-to-HHD patients had a survival advantage when 
ompared to HHD patients with an equivalent dialysis vintage.
ospitalization risk was similar between the groups in the two 
nalyses. 

These studies are, however, subject to inherent biases of 
heir observational design. Notably, they are subject to poten- 
ial selection and indication bias since patients who are eligi- 
le for a PD-to-HHD transition have an intrinsically better pre- 
icted long-term prognosis than patients who are not eligible for 
he transition. Although statistical adjustment and propensity- 
core matching can attenuate these biases, these methods can- 
ot eliminate them completely. Furthermore, these studies do 
ot assess patients who entered PD with the intent of trans- 
erring to HHD but could not complete the transfer ( either be- 
ause they encountered medical complications, became too frail 
r died while on PD) and hence, the findings should not be gen- 
ralized to the entire PD population. 

atient-reported outcomes 

atient-reported outcomes ( PROs) have not been directly stud- 
ed in integrated home dialysis and direct comparisons of PROs 
etween PD and HHD are scarce [25 , 62 ]. In one head-to-head 
tudy, 36 patients on nocturnal HD were compared with 57 PD 

atients [61 ]. While the two modalities led to similar scores in 
he Kidney Disease Quality of Life-Short Form and Beck De- 
ression Inventory, PD patients had better scores for social sup- 
ort and burden of kidney disease while HHD patients reported 
etter sexual function. In contrast, QOL has been repeatedly 
ompared between facility HD and HHD in past studies, with 
ost of them reporting improved PROs in HHD [20 , 22 , 23 , 107 ,
08 ]. Hence, although QOL studies in integrated home dialysis 
re lacking, available data suggest that QOL is not markedly 
ifferent between PD and HHD and that a transition to HHD 

fter PD termination is likely favorable compared to facility 
D. 
ost effectiveness 

hile no study has directly compared the cost effectiveness of 
 PD-to-HHD transition with a ‘HHD only’ approach, the known 
ost advantage of PD compared to facility HD and HHD allows 
s to hypothesize that the integrated approach is more cost- 
ffective [32 ]. By contrast, a British study has compared the costs
f a PD-to-HHD transition with the ones of PD-to-facility HD 

109 ]. Although the PD-to-HHD transition was not shown to be 
ost-effective overall ( additional cost of £46 920 per QALY) , this 
nding was explained by the increased healthcare costs of en- 
anced survival in HHD, and secondary analyses restricted to 
ialysis costs revealed a financial advantage to the integrated 
ome dialysis paradigm. 

HE UNCOMMON TRANSITION: HHD-TO-PD 

RANSFERS 

hile integrated home dialysis usually refers to a PD to HHD,
he inverse scenario ( HHD to PD) is feasible but less concep- 
ually intuitive. HHD patients often lose their RKF which may 
hreaten long-term PD success [110 ]. Furthermore, medical and 
ocial reasons that underlie HHD termination often preclude the 
ontinuation of home dialysis in PD. Nevertheless, some clini- 
al scenarios might lend themselves to an HHD-to-PD transition: 
 i) patients failing HHD training might still be candidates for PD; 
 ii) patients with vascular access issues in HHD could transfer 
o PD; ( iii) patients who cannot perform HHD independently can 
onsider assisted PD; and ( v) change in lifestyle or goals of care 
 e.g. desire to travel) . While not precisely known, the incidence of 
HD-to-PD transitions has been previously reported. In a single- 
enter Canadian report, four patients ( from 85 initiating HHD) 
ransferred from HHD to PD [94 ]. Two had failed HHD training:
ne transferred for failure to cope and another for lifestyle rea- 
ons. Likewise, in a registry study using ANZDATA, 21 patients 
ccomplished an HHD-to-PD transition from the 685 patients 
ndergoing HHD ( incidence of 3.0%) [105 ]. 

ARRIERS TO INTEGRATED HOME DIALYSIS 

he prevalence of integrated home dialysis remains low de- 
pite several benefits, reflecting the numerous barriers that hin- 
er home-to-home transitions. Indeed, to be successful in this 
odel, patients and clinicians must overcome barriers of both 
D and HHD and some unique to the PD-to-HHD transition 
 Table 2 ) . 

atient-related barriers 

atient awareness 

ducation is crucial to maximize the uptake of home dialysis 
nd most patients will opt to dialyze at home when provided 
ith enough counseling [17 , 33 –36 ]. Despite years of improve- 
ent, 42% of patients were still not presented HHD at KRT initia-

ion in a recent European study [111 ]. Effective education is espe- 
ially crucial for integrated home dialysis, since it implies a more 
omplex pathway for patients and caregivers. This counseling 
hould be comprehensive, accessible, and provided through the 
atient journey ( before KRT, during PD, and when the transition 
oward HHD is considered) [112 –116 ]. Clinicians must also strike 
 balance in the way they inform PD patients about a transition



Integrated home dialysis: a review i25

Table 2: Challenges and mitigation strategies in integrated home dialysis. 

Challenge Mitigation strategies 

Patient-level 
Lack of awareness of the PD-to-HHD transition Education programs across the pre-dialysis and dialysis pathway 

Enroll home-eligible patients in TCUs 
Appropriate patient selection for the transition Multidisciplinary patient evaluations, notably including social worker 

input 
Identifying an optimal moment for a PD-to-HHD 

transition 
Systematic tools to predict the risk of PD failure 
Enhanced shared decision-making with patients 
Consider transferring a patient near PD failure to a TCU if HHD not 
available 

Patients’ fears or concerns about home dialysis and the 
PD-to-HHD transition 

Strong and empathic patient–clinician relationships 
Psychological support 
Use of patient partners and peer-support groups 
Patient education programs 
Recognizing and treating comorbid mental illnesses 

Potential home-care burnout after PD failure Respite programs and temporary semi-autonomous HD 

Assisted HHD programs 
Caregiver burden Monitoring of caregiver fatigue signs 

Professional home nursing support 
Financial remuneration or fiscal advantages for care given by family 
members 

Financial burden of home modalities and inappropriate 
house setting for home dialysis 

Financial support programs for dialysis equipment and home 
adaptation 
Community dialysis houses 

Center-level 
Insufficient physician training and experience in home 
dialysis and PD-to-HHD transitions 

Mandatory and sufficient home dialysis exposure during nephrology 
fellowship 
Continuous professional development targeted for home dialysis and 
home-to-home transitions 
Mentoring centers and widespread adoption of ECHO initiatives 

Insufficient surgical training and poor availability for 
PD catheters, AV access placement 

Enhance training in PD catheter insertion and AVF-AVG placement 
during surgical and radiological residencies 
Ensure sufficient access to surgical suites and appropriate payment 
for these procedures for clinicians performing dialysis center 
installation 

Nursing shortage in home dialysis centers Develop telehealth and remote monitoring solutions 
Ensure the attractiveness of dialysis nurse positions 
Consider and promote the contribution of non-healthcare workers in 
assisted dialysis programs 

Lack of integration between PD and HHD centers Promote integrated dialysis centers that offer multiple modalities 
Establish dialysis center networks and integrated care pathways 
between centers 
Technological solutions to allow remote visits and monitoring for 
patients living far away from their dialysis center 

System-level 
Appropriate payment systems for home dialysis centers Ensure fair payment schemes for each dialysis modalities that 

recognize the extra costs associated with home modalities 
Systematically monitor the impact of payment systems on home 
dialysis incidence 
Reimbursement of telehealth visits 

Patient volume requirement for financial viability Appropriately fund fixed costs associated with dialysis centers 
Adapt payment schemes to ensure financial viability at smaller 
patient volumes 

Performance-related payment discouraging the entry of 
comorbid patients in home dialysis 

Avoid performance-related payments schemes that can discourage 
the enrollment of comorbid patients 
Adapt dialysis reimbursement to patient complexity and 
comorbidities 

Systematic discrepancies in home dialysis access Promote home dialysis in underrepresented communities with 
education programs and financial support 
Personalize and individualize training programs ( notably to work 
schedules and literacy level) 

AVF, arteriovenous fistula; AVG, arteriovenous graft; ECHO HD, hemodialysis 
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Figure 2: Multidisciplinary approach for optimal patient-centered care across the different steps of the integrated home dialysis model. 
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oward HHD: awareness of the transition should allow mental 
nd medical preparation for the transfer but should not convey 
 sense of futility and discouragement toward PD or foster pa- 
ients’ anxiety about PD potential “failure.” Indeed, it is best to 
void the word “failure” in discussions about transition between 
odalities ( Fig. 2 ) . 

ppropriate patient selection 

ptimal patient selection is another challenge of integrated 
ome dialysis. While patients with technique-related PD ter- 
ination ( such as infections and inadequate dialysis) will 
enerally be eligible for a PD-to-HHD transfer, most cases of 
atient-related PD termination ( notably due to frailty, new med- 
cal comorbidities, lack of social support) preclude a transfer to 
HD. Furthermore, HHD training is longer and more complex 
han PD and not all patients that succeed in PD will be able to 
ursue HHD [117 ]. However, several perceived barriers to HHD 

 hygiene, housing, literacy, cognitive, or visuospatial capacities) 
an be overcome with solutions such as care partners, assisted 
HD or the concept of “dialysis houses” [118 –122 ]. Clinicians 
ust therefore balance overly enthusiastic or restrictive inclu- 
ion criteria into the PD to HHD and recognize patients’ unique 
bilities and challenges regarding the transition. In addition, pa- 
ients who prefer HHD as their initial home dialysis modality 
 notably for aesthetic, convenience, or scheduling reasons) must 
e respected in their decision and should never be forced into 
 “theoretical” paradigm such as integrated home dialysis. Pa- 
ients’ priorities and preferences for KRT should always remain 
he central factor when selecting a dialysis modality. 

dentifying an optimal transfer moment 

ome PD interruptions ( such as ultrafiltration and adequacy 
ssues) can be anticipated, which generally allows for a smooth 
ransition toward HHD and an adequate time period to create a 
ascular access. However, most PD endings are caused by “un- 
lanned” events such as peritonitis [100 –104 ]. These unexpected 
ircumstances complexify the transition toward HHD and may 
ead to permanent transfers in facility HD due to patient and 
linician inertia [20 ]. Hence, identifying an optimal moment to 
ndertake the PD-to-HHD transition can prove difficult for clin- 
cians. On one side, transferring too early can deprive patients 
rom several months of lifestyle flexibility and vascular access 
rotection. Conversely, an overly prolonged time in PD may bring 
unnecessary” infectious episodes or worsen medical comor- 
idities that hinder HHD eligibility and training. In addition, pa- 
ients terminating PD in an unplanned fashion will most of- 
en transition to hemodialysis without an arteriovenous ( AV) 
ccess. Although home hemodialysis using tunneled catheters 
as been associated with increased mortality and infectious 
pisodes in observational studies [123 –125 ], the lack of a suitable
V access at PD termination should not preclude a transition 
o HHD. “Backup” AV access creation during PD has been his- 
orically proposed as a solution to prevent transfers using tun- 
eled catheters, but current evidence is lacking to support this 
pproach [126 –128 ]. Therefore, in most cases, clinicians should 
robably elect to prepare an AV access in PD patients with a very
igh likelihood of transfer to HHD within 3 to 6 months, while
ecognizing that such an approach will may to several transfers 
sing tunneled catheters. 
Altogether, kidney transplant remains the best KRT option 

or most patients undergoing home dialysis although the timing 
f PD-to-HHD transfers in patients on the waitlist may appear 
hallenging. For example, clinicians and patients might at first 
e reluctant to transfer to HHD if they expect a kidney offer in
he foreseeable future, to avoid an unnecessary training for HHD.
evertheless, this approach should not be preconized since kid- 
ey offers are often unpredictable. Hence, except for patients in 
hich living kidney transplant is expected in the immediate fu- 
ure, all eligible patients should be offered HHD at PD completion 
o avoid unplanned facility HD initiation. 
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sychosocial factors and home-care burnout 

atients’ and caregivers’ psychosocial concerns toward home- 
ased dialysis can inflict mental distress and lead to modality
ransfer [89 , 129 –131 ]. They have been extensively reviewed and
nclude: feeling unqualified to perform dialysis, anticipation of 
atastrophic complications, social isolation, feeling like a bur- 
en, anxiety of remote monitoring, fear of self-cannulation, and 
ome “medicalization” [20 , 132 –134 ]. In addition, transitioning 
rom PD to HHD brings some unique psychosocial challenges.
erminating PD might lead to feeling guilt or low self-efficacy,
aking patients less likely to accept the transition toward an-
ther ( and more complex) dialysis modality. Other patients may 
e in denial about the need to end PD and be reluctant to con-
ider a transfer to HHD. Several years of PD and its complications
ay also lead to self-care burnout and diminish patients’ inter-
st toward HHD training. Finally, PD patients may be reluctant
bout the increased responsibilities required for HHD or doubt 
he benefits of transferring. While these concerns cannot be en-
irely eliminated, patient education, peer-support groups, and 
mpathic patient–clinician relationships are attenuating strate- 
ies to enhance PD-to-HHD success [135 ]. 

The PD-to-HHD model also represents a greater burden on 
aregivers than each modality alone, especially around the tran- 
ition period. Clinical teams should therefore monitor signs of 
aregiver fatigue to prevent otherwise avoidable home dialysis 
erminations. Furthermore, respite programs might be offered to 
educe patient and caregiver fatigue around the transition and 
aximize long-term technique survival in HHD [136 ]. Integrated 
ome dialysis also imposes a larger financial burden to patients
nd their families. Indeed, both modalities involve training time 
 with potential revenue loss) and home adaptations ( water, elec- 
ricity, renovations) , especially for HHD. These costs might dis- 
ourage patients at lower socioeconomic levels and thus, finan- 
ial support programs should be available to allow all interested
atients to successfully initiate home modalities. 

enter-related barriers 

he ideal model for integrated home dialysis is a single cen-
er that offers both HHD and PD with enough experience and
olume in each modality to allow smooth PD-to-HHD transi- 
ions. Yet USRDS data reveal that respectively 47% and 70% of
S dialysis centers do not offer PD and HHD, with most cen-
ers having fewer than 10 patients in each modality [40 ]. Real-
stically, in some jurisdictions ( especially if dialysis care is not 
nder governmental funding) , dialysis centers may have to de- 
ide between offering both home modalities at lower volumes 
r focusing on one modality at higher volumes ( leading to fi-
ancial viability and medical expertise) . This is especially true 
n remote communities, in which centers are likely to offer only
ne home dialysis modality, typically PD. Hence, the optimal set-
ing in which to practice integrated home dialysis needs to be
dapted to regional specificities and can notably take the form
f distinct clinics in the same geographical area, dedicated tran-
ition clinics, self-care dialysis units or transitional care units 
 TCUs) . TCUs are standalone units or integrated into established 
enters and offer incident dialysis patients education, training,
nd allied health professional support [137 –139 ]. They facilitate
hared decision-making and are shown to increase the selec- 
ion of home dialysis. TCUs could prove particularly useful for
ntegrated home dialysis by allowing a structured environment 
o anticipate PD termination, educate patients about PD-to-HHD 
ransitions, and implement an organized transfer and training
oward HHD. 

Similarly, clinicians often do not have sufficient training to
onfidently offer both home dialysis modalities, as revealed by
umerous surveys [140 –142 ]. They might also lack awareness of
ome-to-home transitions that can lead to missed transfer op-
ortunities, in which eager PD patients are not transitioned to
HD in due time. Potential solutions to these issues include:
egionalization of dialysis care, enhanced training in home dial-
sis during nephrology fellowship, continuous professional de- 
elopment, use of systematic tools to identify and follow PD-
o-HHD candidates, development of telehealth strategies and fi-
ally, “mentoring centers” such as the ECHO ( Extension for Com-
unity Healthcare Outcomes) initiative [143 , 144 ]. 

ystem-related barriers 

he various payment systems for dialysis can influence physi-
ian behavior and incentivize the selection of modalities, as
hown in multiple jurisdictions in which changes in reimburse-
ent schemes have altered clinical practice and improved home
ialysis uptake [145 –149 ]. Nevertheless, coverage for home dialy-
is in some countries ( notably the USA) remains incomplete and
he patient volume necessary for financial viability may drive
ialysis centers to enroll incident home-eligible patients directly
n HHD or, conversely, prevent appropriate transfers from PD to
HD. Coverage of nursing assistance for home dialysis might
lso be limited in some jurisdictions, especially in HHD for which
he feasibility and benefits have not been as thoroughly stud-
ed [118 –120 , 150 ]. By contrast, assisted PD is available in sev-
ral countries and has been associated with increase home dial-
sis uptake, and favorable infectious and treatment longevity
utcomes [151 –154 ]. As such, patients receiving assisted PD may
ften not considered as eligible for a transfer to HHD, with per-
aps a few program-specific exceptions. Similarly, performance- 
elated payment linked to clinical outcomes may discourage the
nrollment of comorbid patients in home dialysis. By contrast,
overnment-level priorities ( such as ‘PD-first’ policies) may facil- 
tate a sequential aspect to home dialysis, assuming that HHD is
eadily available after PD termination. 

Policymakers should also consider systemic barriers in the
ccess to home dialysis care. At the social level, patients with-
ut elementary education, unmarried, unemployed, and living 
lone are known to have lower odds of PD initiation com-
ared to HD [113 ]. Systemic racial differences also exist, as pa-
ients of black or Hispanic ethnicity have lower rates of PD or
HD initiation in the USA [155 ]. Governments should there-
ore focus on these patient groups with education programs,
dapted training policies, and financial initiatives to ensure
qual access to home dialysis modalities and home-to-home
ransitions. 

NOWLEDGE GAPS AND FUTURE DIRECTIONS 

lthough some studies have reported the incidence of home-to-
ome transitions, it remains poorly known and should be specif-
cally evaluated in national databases. Further studies should
lso assess and compare the clinical outcomes of integrated
ome dialysis care with “HHD only,” especially regarding PROs
nd caregiver burden. Additional work should be devoted to
etter predict PD failure and identify the optimal time for a
D-to-HHD transition and AV access creation. To avoid missed
ransfer opportunities, tools should be developed to systemati-
ally follow PD patients and target candidates for HHD. Optimal
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ducation approaches for patients and clinicians concerning 
ntegrated dialysis care are also poorly known and should be 
dentified. Likewise, the ideal integration of PD and HHD in dial- 
sis centers according to their size and location could be further 
tudied, especially for remote communities. The advent of new 

HD technologies ( notably low-flow dialysate systems) and their 
mpact on HHD eligibility after PD termination should also be 
ecognized and evaluated. Ultimately, one would hope that new 

HD technologies would broader HHD eligibility ( notably with 
horter and easier training) and facilitate the implementation 
f an integrated home dialysis approach. Finally, since appropri- 
te access to PD and HHD is essential for integrated home dialy- 
is, efforts to enhance the uptake of these modalities should be 
ncouraged, with a particular effort in populations underrepre- 
ented in home dialysis. 

ONCLUSION 

ntegrated home dialysis proposes the initiation of dialysis in PD 

ith a subsequent transition toward HHD after PD termination.
t combines the initial lifestyle advantages of PD with the tech- 
ique longevity of HHD. Its feasibility has been established for 
ore than 15 years and recent studies have shown that patients 
ho transition from PD to HHD have similar clinical outcomes 
han patients who initiate dialysis directly in HHD. It is therefore 
n efficient and attractive option for patients living with ESKD.
evertheless, multiple barriers impair its uptake, and the preva- 
ence of home-to-home transfers remains low. All stakehold- 
rs should be mobilized to promote this novel dialysis model to 
chieve better patient care. Furthermore, integrated home dial- 
sis represents one paradigm among several acceptable dialysis 
rajectories and patients’ preferences must remain central in the 
ndividualization of KRT. 
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