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ABSTRACT

There is a rising demand for dialysis in the older population given the increased numbers of older adults living with
chronic kidney disease (CKD) progressing to kidney failure. Home dialysis, i.e. peritoneal dialysis (PD) and home
hemodialysis (HHD), has been available for decades, but more recently there has been a rapid increase in home dialysis
utilization as patients and clinicians consider its practical and clinical advantages. For older adults, incident home
dialysis utilization more than doubled and prevalent home dialysis growth nearly doubled over the past decade. Whilst
its advantages and recent rise in popularity are evident, there are numerous barriers and challenges that are important
to consider prior to initiating older adults on home dialysis. Some nephrology healthcare professionals do not view
home dialysis as an option for older adults. Successful delivery of home dialysis for older adults may be made even more
difficult by physical or cognitive limitations, concerns around dialysis adequacy, and treatment-related complications, as
well as challenges relating to caregiver burnout and patient frailty that are unique to home dialysis and older adults.
Ultimately, it would be important for clinicians, patients and their caregivers to define what constitutes a ‘successful
therapy’ to ensure treatment goals are aligned towards each individual’s priorities of care, considering the complex
challenges that surround an older adult receiving home dialysis. In this review, we evaluate some of the key challenges
surrounding the delivery of home dialysis to older adults and propose potential solutions based on updated evidence to
overcome these challenges.

LAY SUMMARY

There are a greater number of older people living with chronic kidney disease progressing to kidney failure, increasing
the demands of dialysis. Home dialysis uptake in older people has markedly increased over recent years, as patients,
families and medical teams see multiple advantages in having dialysis at home rather than hospital or dialysis
center settings. Nevertheless, there are numerous barriers and challenges in providing home-based dialysis for older
people considering many may be living with other long-term illnesses in addition to kidney disease, affecting their
physical and functional ability to cope with home-based dialysis. The ability to manage treatment-related
complications at home could be challenging, even more so for frail, older people. Inadequate caregiver support for
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older people undertaking home dialysis is also an important issue to consider. In this article, we discuss some of the
key challenges surrounding home dialysis for older people and potential ways to overcome these challenges.

Keywords: challenges, geriatric nephrology, home dialysis, older adults, solutions

INTRODUCTION

A greater proportion of older adults diagnosed with kidney fail-
ure are being initiated on dialysis as our global population con-
tinues to expand. In themost recent European Renal Association
Registry Annual Report, the incidence and prevalence of kidney
replacement therapy was highest among those who were ≥75
years of age (539 and 3154 per million age-related population,
respectively) [1]. Whether this increase is related to changes in
eligibility or access to dialysis, improvements in outcomes for
older adults, better management of comorbidities or all of the
above, it is clear that the cause of increased dialysis use is multi-
factorial [2]. Irrespective of the underpinning reasons, dialysis is
uniquely challenging for older adults, and nowhere is this more
apparent than in home dialysis.

Home dialysis, i.e. peritoneal dialysis (PD) and home
hemodialysis (HHD), have been available for decades. In some
countries (e.g. the USA), there have been noticeable increases
in home dialysis utilization for older adults, suggesting greater
recognition by stakeholders that it is a viable treatment option in
older people. In the latest United States Renal Data System An-
nual Report, incident home dialysis utilization more than dou-
bled from 3.2% to 8.2% over the last decade for those aged 80–99
years [3]. Similarly, prevalent home dialysis growth nearly dou-
bled from 4.2% to 7.8% [3]. While this is a positive finding, there
may be an upper limit beyond which further increases are not
feasible and any increase must be interpreted in the context of
the baseline rate. The 2021 Australian and New Zealand Dialysis
and Transplant Registry (ANZDATA) noted little to no increase in
home dialysis utilization for patients aged 75 years or above be-
tween 2016 and 2020 (i.e. PD incidence increased from 13.8% to
14.0% and prevalence increased from 20.3% to 20.6%), although
the incidence and prevalence in 2016 were already high [4].

The growth of home dialysis uptake amongst older adults
in some countries is likely due to its practical advantages.
One important reason to favor home dialysis especially in the
older population is a greater flexibility in conducting dialysis
sessions, which allows for more options to schedule the pa-
tient’s other lifestyle activities and caregiver support around
their dialysis needs. Another key advantage of home dialysis
to consider in older adults is related to the better control of
hemodynamic balance. Due to the slow removal of molecules,
PD may achieve better cardiovascular stability whilst inten-
sive HHD may achieve better blood pressure (BP) control during
dialysis [5, 6].

Whilst these advantages are evident, there are a number of
challenges that are important when considering how best to
manage older adults on home dialysis. The uptake of home dial-
ysis across Europe in patients aged 65 years or above over re-
cent years is variable, with noticeable decline in the prevalence
of patients receiving PD in several European countries [7–11].
These variations may be due to differences in clinical experi-
ence of healthcare professionals, organizational and financial
factors [12, 13]. Some nephrology healthcare professionals do
not view home dialysis as an option for older adults, especially

those with deficits in their health. The delivery of home dialysis
to older adults may be made even more difficult by physical or
cognitive limitations, concerns surrounding dialysis adequacy,
treatment-related complications, as well as challenges relating
to caregiver burnout and living with frailty that are unique to
home dialysis and older adults. Finally, despite being an op-
tion that is largely associated with comparable or improved out-
comes compared with in-center hemodialysis (HD), the cumula-
tive risk of death among older adults receiving PD remains high,
and in some studies, higher than those remaining on in-center
HD. Compounding these issues, one of the bigger challenges re-
lates to the fact that there are a variety of thresholds that are
used to define an ‘older’ person, leading to inconsistency and
difficultieswith comparisons.Chronological age does not equate
to biological age, yet studies evaluating the feasibility and out-
comes of home dialysis among older adults do not always con-
sider frailty, fitness or functional status.

Although these challenges are of importance, they are not in-
surmountable. Strategies to overcome these challenges include
assisted home dialysis, individualized approaches to treatment
initiation or a relaxation of treatment targets to avoid treatment-
associated complications.Above all, simply redefiningwhat con-
stitutes a ‘successful therapy’ may help to better ensure that we
are staying alignedwithwhat is important to patientswhen con-
sidering home dialysis. In this narrative review, we will describe
some of the important challenges in managing older patients
on home dialysis, and subsequent strategies to overcome these
challenges.

PERCEPTIONS AND TREATMENT-TEAM
BIASES TOWARDS OLDER ADULTS PURSUING
HOME DIALYSIS

Not all practitioners view home dialysis as an option for older
adults despite its potential advantages, particularly older adults
with impairments that tend to accumulate with age. Nephrolo-
gists in the UK were previously surveyed about the feasibility of
home dialysis and preferences for PD versus in-center HD when
given a list of patient factors. Among the perceived barriers,
only 9% favored PD for those >70 years of age, while 35% favored
HD [14].When considering factors that develop with age such as
poor visual acuity, poor motor strength and impaired cognition,
the proportion favoring PD was even lower. This perception of
ineligibility is not unique to nephrologists. In an online survey
of 89 nurses working across different areas in a large dialysis
facility in Toronto (Canada), home dialysis nurses preferred
home dialysis for those >70 years of age [15]. In contrast, nurses
working at in-center HD units strongly preferred in-center HD
for older patients. This suggests an unconscious bias towards
eligibility which may be influenced by clinical experience
and expertise. This survey was repeated more recently in a
multidisciplinary group of nephrology practitioners. While
there were some who were in favor of PD, in-center HD nurses
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continued to prefer in-center HD for older patients, and other
allied health members appear to have a neutral view on this
issue [16].

In contrast to these views which may be explicit, some per-
ceptionsmay be implicit against the notion that home dialysis is
an option for older adults. In a survey of nephrologists in France,
298 responders were asked to comment on their preferred dial-
ysis modality if they had kidney failure [17]. Interestingly, there
were differences in survey results based on the age of the re-
sponding nephrologist. Older nephrologists preferred HD and
cited dialysis efficiency as amajor factor [17]. Younger nephrolo-
gists felt the opposite and cited flexibility and professional free-
dom as the reason. Perceptions such as these may underlie the
observation that older adults are less likely to initiate chronic
dialysis with PD [1–3, 18].

Whether explicit or implicit, how can bias be overcome?
Providing education to patients around modality decisions that
is standardized, that evaluates all options and that encourages
and promotes home dialysis without preconceived bias (while
focusing on patient-important values) is a valuable approach.
In a prospective study of a structured pre-dialysis education
program, the nephrologist’s decision was but one component
of the assessment [19]. Questionnaires that evaluate patient
values (i.e. travel expenses, flexibility with treatment time
and the ability to take up employment), the availability of an
algorithmic approach to map patient values towards a dialysis
modality and dialysis education programs tailored to patient
needs accompanied the physician’s impression [19]. Ultimately,
this approach led to a higher proportion of patients expressing
a preference for home dialysis and an increase in the proportion
that received it. Education is helpful not just for patients, but
for healthcare professionals working in nephrology as well. In a
fellowship training survey, it was identified that training inad-
equacies existed for both PD and HHD amongst fellows. Almost
70% of fellows felt either unprepared or minimally prepared to
deliver HHD and 27% for PD [20]. It is hard to be comfortable in
delivering home dialysis to vulnerable groups including older
adults with limited experience, and this emphasizes the impor-
tance of educating healthcare professionals. There is optimism
that education initiatives may change opinions about the eligi-
bility of older adults for home dialysis. In a survey of 89 nurses
working in HD, 26% felt home dialysis could not be performed in
adults >70 years of age [21]. After a continuing nurses education
initiative (inclusive of a presentation on how to overcome
barriers and a patient testimonial video), that proportion fell
to 10% [21].

Other than these aforementioned factors, perceptions and
treatment-team biases against home dialysis may also be
influenced by the incumbent policy of reimbursement within a
health system,with this being amajor variable that limits home
dialysis in many countries [22, 23]. Reimbursement schemes
usually make in-center HD a more attractive dialysis modality
option for service providers [23]. Unless all stakeholders rec-
ognize the chance to prioritize patient-centered dialysis over
profitability, it is likely many dialysis services will continue to
be predominantly provider system-centered. For one, transport
costs (per patient/per week) for patients to travel for in-center
HD are expenditure, which could be allocated to set up home
dialysis programs tomake this optionmore financially attractive
[24, 25]. Other ways to encourage service providers to increase
home dialysis utilization may include adjusting reimbursement
of for-profit clinics according to strategic quality performance
indicators, such as the percentage of home dialysis offered to
patients [25].

PRIORITIZING AND OPTIMIZING OUTCOMES
FOR OLDER ADULTS RECEIVING HOME
DIALYSIS

Is prolonging survival the most important outcome for
older adults?

One of the challenges that may influence provider perceptions
towards home dialysis is that some studies have suggested out-
comes are worse, especially amongst older adults receiving PD.
It has been shown that older PD patients are at a higher risk of
mortality (pooled relative risk 2.45, 95% confidence interval 1.36–
4.40) versus younger PD patients [26]. When comparing across
modalities, outcomes among older adults differ. In a large sys-
tematic review of incident Korean patients (≥65 years of age),
the pooled hazard ratio for mortality was 1.10 (95% confidence
interval 1.01–1.20) for PD versus HD and even higher for those
of longer dialysis duration or with diabetes [27]. It is possible
that outcomes have improved for older adults on PD in more
contemporary eras. In a study from Australia and New Zealand,
the adjusted risk of death was lower when comparing HHDwith
in-center HD for those ≥65 years of age [28]. In contrast, pa-
tients receiving PD had a higher risk of death compared with
in-center HD in the earlier era (1998–2002) but a similar rela-
tive hazard formortality in themore contemporary era (2013–17)
[28].While comparisons of mortality outcomes between dialysis
modalities are frequently discussed in literature, it is clear that
basing modality choice solely on anticipated survival is the in-
correct approach. In the standardized outcomes in nephrology–
hemodialysis (SONG-PD) study of 126 patients/caregivers, mor-
talitywas viewed as having the second highest importance score
[29]. However, when looking only at those ≥55 years of age, sev-
eral other factors (PD infection, fatigue, ability to travel, flexibil-
ity with time and ability to work) were viewed as being more
important (Fig. 1) [29].While a similar study in HHD is an impor-
tant consideration for future study, the results of the SONG-PD
study emphasize that improving survival is not the sole objec-
tive when considering home versus in-center dialysis, particu-
larly for older adults.

Defining dialysis adequacy and goals in older adults

In contrast to mortality, it is clear that quality of life is a more
important outcome. As such, dialysis adequacy should be an in-
dividualized process with both the updated 2020 International
Society of Peritoneal Dialysis (ISPD) guidelines and Standardized
Outcomes in Nephrology-Hemodialysis advocating for a person-
alized, goal-based approach to define PD and HHD adequacy in
older adults [30, 31]. Such an approachwould ideally take into ac-
count comorbidity burden, clinical suitability for PD or HHD,how
other treatmentsmay interact in affecting patient outcomes, the
patient’s preferences for dialysis modality, available caregiver
support during dialysis, and treatment end-goals [30, 31]. HD de-
livered in the home setting can also provide additional benefits
such as increased autonomy, individualization of therapy and
elimination of transport (leading to increased well-being).

Optimizing the initiation of home dialysis in older
adults

When an older adult decides to pursue home dialysis, it is im-
portant to consider how best to initiate therapywhile taking into
account the factors that both positively and negatively impact
patient experience and outcomes. It has been shown that many
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Figure 1: Select patient and provider priorities for peritoneal dialysis and their rank order of importance among respondents ≥55 years and <55 years old.

patients have concerns and fears upon initiating HHD, mainly
due to the illness intrusiveness and fears of being isolated
from care [32]. Finding strategies to minimize these fears may
be of benefit, including the provision of respite care for those
initiating HHD and individualized ways to provide support to
home dialysis patients during periods of care transitions such
as starting dialysis [33]. It is well established that early initiation
of chronic dialysis is not beneficial for patient outcomes [34].
Therefore, most guidelines suggest deferring dialysis initiation
unless indicated, based on a patient’s acute/subacute clinical
progression [35]. Among older adults initiating on PD, similar
findings have been noted. In a recent study, the risk of mortality
was relatively higher for those initiating chronic dialysis at esti-
mated glomerular filtration rate ≥7.5 versus <5 mL/min/1.73 m2

[36].While this may simply be amanifestation of indication bias
(i.e. patients are started on chronic dialysis at early glomerular
filtration rates because of worsening health which in turn is
associated with a higher mortality risk), there may be an inher-
ent desire to start patients early to avoid unplanned transitions
through HD.

To overcome this, a number of innovative strategies exist to
facilitate timely homedialysis initiation in unplanned situations
that may be extendable to older adults. Education initiatives di-
rected to those in need of starting urgent in-hospital dialysis
have been shown to be effective at enhancing the number of
patients immediately transitioning to either PD or HHD [37, 38].
Urgent start PD (i.e. placement of a catheter and initiation of PD
within 2weeks of placement on an inpatient or outpatient basis)
has also been shown to be an effective approach to improving
the uptake of chronic PD, with good 1-year survival outcomes
and a low risk of complications [39]. Buried PD catheters may
be a strategy to establish PD access well in advance of dialysis
initiation, thereby increasing the probability of a direct PD start
without significant concerns on having to start HD as a bridge to
PD [40]. Finally, supporting patients with referrals to transitional
care units to improve their experience of initiating home dialy-
sis may enhance the uptake of PD after an unplanned in-center
HD start [41]. In HHD, a particular consideration is that train-
ing time is correlated with age. Extended training time (with a
median of 75 days) needs to be considered in planning HHD in-
frastructure and capacity for these individuals, and may help
to support HHD utilization in older adults [42]. Among those
who commence on either PD or HHD, there has been emerging
opinion in ‘starting slowly’ (especially among those with resid-
ual kidney function) to minimize the burden placed on patients

and caregivers. In a recent study, 175 patients started dialysis
with an incremental PD prescription (continuous ambulatory
PD or automated PD with assistance) a daily PD fluid volume
of ≤6 L/day and/or <7 days of PD/week. While this study was
not specific to older adults, the mean age of this population was
60 ± 17 years, and outcomes were as expected for an incident
cohort of PD patients initiating on full dose PD [43]. Similarly, in-
cremental HD has garnered more attention, with observational
studies demonstrating comparable or improved outcomes for
those receiving incremental prescriptions (provided there are no
contraindications) [44]. Not surprisingly, there are a number of
upcoming clinical trials evaluating the feasibility and benefits
of incremental HD when initiating dialysis (NCT04360694 and
NCT04932148). Therefore, starting in a less intense fashion may
be an attractive approach that allows for a graded transition to
dialysis, something that intuitively would be of benefit to older
adults who are faced with the potentially daunting task of com-
mencing on long-term dialysis.

Identifying and managing treatment-related
complications in older adults

Both PD and HHD are generally feasible and safe in older pa-
tients. However, infections, circulatory volume overload, BP in-
stability and malnutrition are commonly observed (Table 1) [45–
78].

PD peritonitis is the most common cause of mortality
amongst PD patients aged above 65 years, accounting for ap-
proximately half of all cases of PD-related mortality [45]. Risk
factors for peritonitis in older patients are numerous [46–49].
Reduced hand dexterity and eyesight with aging combined with
a deterioration in cognitive function could affect performance
and adherence to the aseptic demands of PD treatment, con-
tributing to an increased risk of contamination during each
exchange. Constipation is common in the general older popula-
tion, and it may increase the risk of PD peritonitis by elevating
the activity of bacterial intestinal translocation [50]. Recent ISPD
guidelines have provided recommendations aiming to address
the risk of peritonitis in older adults [51]. Daily application of
topical prophylactic antibiotics such as mupirocin ointments
and intermittent nasal mupirocin are recommended by ISPD to
prevent exit site infections and Staphylococcus aureus carriage in
older patients receiving PD [51]. Regular re-training of PD tech-
nique for independent patients and caregivers, and frequent
re-assessment of an older patient’s ability to perform PD were
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Table 1: Complications and management strategies for older adults receiving home dialysis.

Complication Suggested management strategies

PD peritonitis [45–56] •Daily application of mupirocin ointment and intermittent nasal mupirocin as prophylactic treatment
•Regular re-assessment of patient and caregiver PD technique and to advise on touch contamination risks
•Prompt recognition where independent PD is no longer suitable due to cognitive and functional decline
•Prevention of constipation by encouraging more fruits, vegetables and fiber intake (while monitoring for
electrolyte complications)

•Consideration for early acute inpatient care particularly for those who are frail and those with limited
support at home

•Regular review of dose-related adverse effects of antibiotics (e.g. neurotoxicity from third-generation
cephalosporins and carbapenems, Clostridium difficile infection) and antibiotic-resistant strains of bacteria

•Assistance with intraperitoneal antibiotic administration by trained community nurses or caregivers once
discharged back to community

HHD vascular access infection
[57–60]

•Intensive training programs prior to HHD initiation for patients and caregivers to ensure procedural
technique for vascular access is of satisfactory level

•Ensure there is availability of subsequent refresher training opportunities to maintain level of procedural
technique for vascular access

•Regular prophylactic antibiotic treatment administered intravenously may not always be in the best
interests of an older patient receiving HHD

Circulatory volume overload
[61–66]

•Address dialysis-specific factors to reduce risk of volume overload (i.e. for PD—optimize effluent drain
volumes and membrane transport status; for HHD—ensure dialysis intensity and session frequencies is
adequate to optimize volume status)

•Ensure compliance towards fluid intake restrictions and maintaining a low-salt dietary intake pattern

Blood pressure instability
[67–76]

•BP management should include personalized targets, avoid symptomatic or overtly low BP, considerations
of goals of treatment, volume status, comorbidities and home environment

•Regular home BP monitoring should be encouraged with assistance from caregivers to ensure BP
measurements are done properly with automated devices

PEW, malnutrition and
electrolyte abnormalities
[77, 78]

•Holistic evaluation of an older patient’s nutritional needs and electrolyte requirements through a
combined evaluation of the patient’s appetite, body weight, dietary intake and physical examination of
muscle mass and body fat loss. Ensure regular biochemical tests for electrolyte and vitamin levels are
being completed to guide management

•Multidisciplinary care approach in the community to ensure appropriate nutrition and electrolyte
supplementation when indicated, and caregivers to encourage appetite for adequate dietary intake

shown to be useful in reducing touch contamination [52]. Prompt
recognition of scenarios where an older patient is not suited to
perform PD independently, for example where acute cognitive
and functional decline is apparent following acute stroke, is
important [51]. In these circumstances, it is important to involve
patients’ families in the shared decision-making process, and
identify means of caregiver support (and perhaps more regular
community nursing assistance) during PD, or whether it would
be in the patient’s best interests to continue PD. Prevention of
constipation should be encouraged via a healthy dietary pattern
with more fruits, vegetables and fiber intake. For older patients
with multiple comorbidities experiencing acute peritonitis,
inpatient care until treatment response is usually advised [51].
One of the noticeable challenges related to antibiotic therapy
in older patients with PD peritonitis is the susceptibility to
dose-related adverse effects of antibiotics, especially neurotox-
icity from third-generation cephalosporins and carbapenems
[53, 54]. Older adults are also more susceptible to PD peritonitis
from antibiotic-resistant strains of bacteria [55]. It is recog-
nized that many older patients are unable to independently
administer intraperitoneal antibiotic injections following a PD
peritonitis episode [56]. Intraperitoneal antibiotic administra-
tion requires a good degree of manual dexterity and aseptic
technique in handling sharp needles and injecting into the
PD bags. For older patients with PD peritonitis who require
assistance, administration of intraperitoneal antibiotic injec-

tions and PD exchange can be facilitated by a trained nurse
or caregiver [56]. If intraperitoneal antibiotic treatment fails to
eradicate PD peritonitis sufficiently, a shared decision-making
process to consider catheter removal is needed, and the prog-
nosis and treatment wishes of the older patient need to be
considered when this step is taken.

Infective complications for older patients receiving HHD are
usually related to vascular access. In particular, infection rates
were higher in patients receiving HHD through central venous
catheters compared with arteriovenous accesses (although but-
tonhole cannulation-associated infection rates were compara-
bly higher to rates seen with central venous catheters in some
studies) [57, 58]. This emphasizes the need for intensive edu-
cation programs initially with subsequent refresher courses, to
ensure patients and caregivers are aware of the procedural re-
quirements in minimizing access-related infection [59]. When
vascular access infection is identified, prompt confirmationwith
exit-site and blood cultures would be required, followed by re-
moval of the infected access [60].

Other than infection, cardiovascular complications asso-
ciated with volume overload, BP instability and myocardial
stunning are major considerations for older adults receiving
home dialysis. Circulatory volume overload is especially com-
mon and up to half of all patients receiving long-term home
dialysis may exhibit circulatory congestion [61–63]. Numerous
factors can contribute to volume overload, including PD-specific
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Negative perceptions and preconceived biases from
healthcare professionals regarding the eligibility of
older adults for home dialysis

Concerns about the burden of treatment upon initiation
of home dialysis

Home dialysis-associated complications could be more
prevalent in the older population with increased frailty
and co-morbidity status

Caregiver stress and burnout sustained from the burden
of caring for the older adult receiving dialysis at home

Challenges Solutions

Education initiatives to improve awareness of the feasibility
and benefits of home dialysis for older adults; emphasizing
patient-important outcomes as opposed to survival as the
best metric of ‘success’

Starting slowly with an incremental dose approach for HD and
PD, planning for the unplanned through buried PD catheters,
urgent start PD, catheter and single needle options where
appropriate and establishing transitional care units

Employing an individualized, goal-based approach in managing
dialysis-related complications (likely more complex in older adults)
and measure clinical frailty scores routinely. To assess degree of
frailty against levels of motivation to remain on home therapy

Development of a feasible long-term care plan to support
caregivers with resources and personnel for regular respite
care, community nursing assistance and re-education programs,
as well as patient and caregiver financial incentives

Figure 2: Summary of key challenges and solutions when managing home dialysis for older adults.

factors such as low effluent drain volumes and high membrane
transport status, and HD-specific factors related to inadequate
dialysis intensity and session frequency [64, 65]. These factors
should be closely monitored and addressed to optimize volume
control. Non-compliance to fluid intake restrictions and high-
salt dietary intake are patient-specific factors of concern. For
older patients, blunted taste acuity may lead to adoption of a
higher salt content diet [66]. Therefore, improving salt literacy
and awareness of foods with high-salt contents is essential for
better low-salt intake compliance especially among older adults.

Optimizing BP control remains a challenging prospect in
older patients receiving PD or HHD. The relationship between
BP and mortality is complex in the dialysis population, in that
either extreme is associated with a higher mortality risk [67–69].
Hypotension has been shown to have a higher association with
mortality over short-term follow-up [70–72]. Older individuals
with low BP at baseline are more likely to have underlying heart
failure and other cardiac disease, and cardiac comorbidities
most likely explain early mortality [70–72]. Evidence remains
inconclusive in relation to the longer-term risks associated with
hypertension for older patients receiving dialysis,with no defini-
tive guidance regarding strict BP targets [69]. A precise, stan-
dardized method to determine intradialytic and interdialytic BP
is still under debate [73]. General hypertension guidelines do not
account for differences in individual cardiovascular risks for pa-
tients receiving long-term PD or HHD, especially for older adults
who may be prone to complications with hypotension [74, 75].
Therefore, a universally applicable BP management strategy is
not supported [69]. In contrast, BPmanagement in older patients
requiring PD or HHD should be individualized,with specific aims
to avoid overly low BP along with considerations of an older
individual’s goals of treatment, volume status, comorbidities
and home environment. Regular home BP monitoring should be
encouraged with assistance from caregivers to ensure BP mea-
surements are done properly with automated devices [69, 73, 76].
Adherence to medications that control BP is important in older
patients receiving home dialysis, and would require frequent,
regular counselling and education from the multi-disciplinary
team.

A final complication of major importance to older patients
receiving home dialysis is protein-energy wasting (PEW), mal-
nutrition and electrolyte abnormalities. The mechanisms un-
derlying why older patients are more susceptible to PEW, nutri-
tional deficiency and electrolyte abnormalities are multifacto-
rial, not limited to an individual’s genetic and phenotypical fea-
tures, but also contributed to by other environmental factors of
aging and frailty—increased cellular mitochondrial dysfunction
and oxidative stress, inflammation, reduced immunity, lifestyle,
psychosocial condition, and invariably kidney failure and dia-
lytic factors [77]. As recommended by the International Society
of Renal Nutrition and Metabolism,monitoring and assessment
of nutrition status is essential in the older dialysis population
through a combined evaluation of the patient’s appetite, body
weight, dietary intake and physical examination ofmusclemass
and body fat loss [78]. This process should be supplemented by
regular biochemical tests for electrolyte and vitamin levels to
guide management [75]. Nutrition and electrolyte management
in the older homedialysis population require amultidisciplinary
care approach in the community and regular family support, if
available, to encourage appetite and guide appropriate dietary
requirements.

SUPPORTING OLDER ADULTS WHO ARE
RECEIVING HOME DIALYSIS

Caregiver dependence and assisted home dialysis

The importance of caregiver support for older patients receiving
home dialysis is acknowledged. There is significant symptom
burden in older patients receiving home dialysis, and the wide
range of symptoms is complex, multifactorial, and difficult
to assess and manage [79, 80]. Older patients living at home
with kidney failure usually experience multiple simultaneous
symptoms and the extent of these symptoms changes during
dialysis treatment [79, 81]. Whether the symptom burden is
primarily physical or psychological, the presence of regular
caregiver support has improved overall clinical and quality of
life outcomes for older patients receiving home dialysis [82, 83].
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Table 2: Strategies to overcome challenges to support growth of home dialysis in older adults.

Type of strategy Strategies

Training Broadly delivering educational initiatives for all home dialysis modalities to older adults, caregivers and
healthcare professionals to overcome preconceived bias that home dialysis is not an option

Training Continued promotion and delivery of home dialysis training opportunities for healthcare professionals
from low uptake countries by working in collaboration with centers of excellence

Training Developing individualized training programs for older adults. Success in this is often driven by early
involvement of caregivers, highly skilled trainers and extended HHD training time. To consider retraining
and refresher programs annually or as necessary

Managing Encouraging evaluation for prioritized goals of home dialysis in each older adult at different phases of
treatment, and ensuring resources and appropriately skilled multi-disciplinary personnel are available

Managing Continued work to improve assisted care models in PD and HHD
Managing Quality improvement initiatives aimed at minimizing symptom burden and ensuring early identification

and intervention of home dialysis complications and comorbidities

Reducing attrition Increasing collaboration with governments and industry to create financial and reimbursement schemes
for robust support systems for eligible older adults and caregivers

Reducing attrition Transition from PD to HHD through early identification of PD technique failure due to complications or
inadequacy. Reappraise advance care plans on a regular basis

Reducing attrition Identifying areas for continued innovation and improvement of current telehealth platforms such as
virtual ward, digital rehabilitation programs and others to reduce attrition and improve support to
patients and caregivers

Assisted PD models have displayed successful results over the
previous 20 years since it was first introduced, with improved
clinical outcomes for older populations receiving PD in terms of
PD-associated mortality, technique survival and symptom bur-
den [82]. In an international retrospective cohort analysis, >50%
of older patients on HHD required home assistance either by the
partner or by a dialysis assistant [42]. Assisted HHD is increas-
ingly promoted for older adults, including approaches that rely
on family caregivers or those that use nursing staff to provide
HD for even those with advanced comorbid conditions [83, 84].
Nurse-assisted HHD is cost-effective but for both patient- and
nurse-assisted HHD, it is emphasized that success is dependent
on the quality of training provided for nurses and caregivers
and the extent of caregiver support during HHD [85–87].

Nevertheless, sustained caregiver dependence has emerged
as a challenging problem. Build-up of caregiver stress and
burnout from the repetitive ‘wear-and-tear’ caregiver tasks is an
important concern [87–91]. The prevalence of caregiver overbur-
den when taking care of an older adult receiving dialysis is vari-
able across published observational studies, with this being re-
ported as high as 85% [92, 93]. Family members of older patients
receiving home dialysis may require full-time employment for
financial sustainability, and taking up caregiver roles and re-
sponsibilities simultaneouslymay lead to caregiver burnout [94].
Caregivers for older patients receiving home dialysis may also
be older individuals themselves with chronic illness, and this
responsibility could add further physical and psychological bur-
den [94]. Qualitative studies reported low mood in a significant
proportion of family members caring for patients on noctur-
nal PD and HHD [88–91]. Even if not real, perceived caregiver
burnout may further impair a patient’s well-being and quality
of life [95]. To address these issues, it is helpful to develop a
more feasible long-term care plan for both the older individ-
ual receiving home dialysis and their caregivers to reduce care-
giver stress and burnout, such as having regular respite care
and availability of community nursing support [91, 96]. Avail-
ability of nursing support to provide re-education programs in
performing assisted dialysis could be instrumental to improve

caregiver confidence and reduce anxiety, and to maintain safety
standards and quality of home dialysis delivery. Initiatives to
provide government-led financial support programs and digital
health platforms where caregiver support networks are estab-
lished could also prove useful.

Addressing frailty

The interaction of age and frailty is a natural but critically
important dimension in self-care dialysis. Previous findings
suggest frailty is a more representative measure of capacity to
withstand demands of dialysis [97]. Home dialysis may help to
mitigate geriatric syndromes, including frailty at the time of
dialysis initiation, as it may reduce dialysis-related complica-
tions such as intra-dialytic hypotension, cerebral disturbances,
cardiac events, malnutrition, infections, sleep disorders and
psychological problems [98]. On the contrary, the presence of
significant frailty may negatively affect incident uptake and
dropout on home dialysis [99]. Focusing on measured frailty
rather than age alone may help address some of the challenges
and emerging solutions in this population [94, 97, 100, 101].
Access to dedicated pre-habilitation programs, nutrition sup-
port and rehabilitation programs delivered either face-to-face
or remotely via digital interface may help prevent deterioration
and drop outs and also positively impact on health outcomes
and well-being on home therapies [100].

SUMMARY AND FUTURE DIRECTIONS

Home dialysis, where possible, can offer a lot more to patients
even in the presence of old age and comorbidities. Extended
support through assisted home dialysis care models and robust
support systems may be an attractive option for the older
population, to help mitigate risks and address potential compli-
cations in a timely manner. A personalized approach to dialysis
care in older adults is highly desirable and is best offered in the
setting of home,where a range of options exist in flexibility, pre-
scribing, support and degree of autonomy. There aremany barri-
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ers and challenges to realizing this for all eligible and willing pa-
tients, and it is hopeful our review of updated evidence provides
potential solutions on tackling some of the key issues surround-
ing home dialysis care in older adults (Fig. 2). Ultimately, home
dialysis for older adults is still emerging, and in need of ad-
vancement and innovation through enabling technology, robust
pathways and supportive health policy and reimbursement
strategies (Table 2). Continued efforts by the global nephrology
community to identify unmet needs of older adults living
with kidney failure would be instrumental to provide further
directions in optimizing home dialysis care for this patient
population.
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