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A B S T R A C T

Background

Home haemodialysis is associated with improved survival and quality of life in uncontrolled studies. However, relative benefits and harms
of home versus in-centre haemodialysis in randomised controlled trials (RCTs) are uncertain.

Objectives

To evaluate the benefits and harms of home haemodialysis versus in-centre haemodialysis in adults with end-stage kidney disease (ESKD).

Search methods

The Cochrane Renal Group's Specialised Register was searched up to 31 October 2014.

Selection criteria

RCTs of home versus in-centre haemodialysis in adults with ESKD were included.

Data collection and analysis

Data were extracted by two investigators independently. Study risk of bias and other patient-centred outcomes were extracted. InsuFicient
data were available to conduct meta-analyses.

Main results

We identified a single cross-over RCT (enrolling 9 participants) that compared home haemodialysis (long hours: 6 to 8 hours, 3 times/week)
with in-centre haemodialysis (short hours: 3.5 to 4.5 hours, 3 times/weeks) for 8 weeks in prevalent home haemodialysis patients. Outcome
data were limited and not available for the end of the first phase of treatment in this cross-over study which was at risk of bias due to
diFerences in dialysate composition between the two treatment comparisons.
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Overall, home haemodialysis reduced 24 hour ambulatory blood pressure and improved uraemic symptoms, but increased treatment-
related burden of disease and interference in social activities. InsuFicient data were available for mortality, hospitalisation or dialysis
vascular access complications or treatment durability.

Authors' conclusions

InsuFicient randomised data were available to determine the eFects of home haemodialysis on survival, hospitalisation, and quality of life
compared with in-centre haemodialysis. Given the consistently observed benefits of home haemodialysis on quality of life and survival in
uncontrolled studies, and the low prevalence of home haemodialysis globally, randomised studies evaluating home haemodialysis would
help inform clinical practice and policy.

P L A I N   L A N G U A G E   S U M M A R Y

Home versus in-centre haemodialysis for end-stage kidney disease

Numerous studies observing people who are treated with haemodialysis at home show they have better quality of life and survival, but
such analyses are not randomised (that is, participants treated with home haemodialysis may be younger and have fewer health problems
that explain the improvements in outcomes observed).

Home haemodialysis may also increase burden of treatment for patients and families and risks complications associated with dialysis
vascular access.

We investigated whether home haemodialysis improves clinical outcomes compared with haemodialysis treatment in a hospital or clinic
setting (in-centre haemodialysis) when participants are randomly assigned to diFerent treatment settings.

We found that only one study that involved nine patients had compared home haemodialysis with in-centre haemodialysis. There was
insuFicient information to understand the eFects of home haemodialysis on survival or need for hospital admission in this study. Home
haemodialysis may improve blood pressure and physical symptoms, but may increase the burden of care for families and patients. Given
the potential benefits of home haemodialysis in non-randomised studies, larger randomised trials of home haemodialysis could help
inform clinical care and policy.
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B A C K G R O U N D

Description of the condition

Patients with end-stage kidney disease (ESKD) require dialysis or
kidney transplantation to remove accumulated solutes and fluid.
Haemodialysis is the most common form of dialysis worldwide,
used by over 90% of people with ESKD in the United States
(USRDS 2010) and between 60% and 80% of patients in Australia
and New Zealand (ANZDATA 2009). While the number of people
receiving haemodialysis is increasing by approximately 2% to 4%
per year (ANZDATA 2009; USRDS 2010), and despite improvements
in dialysis technologies, the annual mortality of haemodialysis
patients is approximately 15%, although may be improving if
adjustments for baseline comorbidities are considered. Mortality
rates, particularly due to cardiovascular causes in adults treated
with dialysis are 30 to 50 times that of the general population (de
Jager 2009; Roberts 2011) and have remained unchanged over the
last decade (USRDS 2010).

Dialysis is associated with a high symptom burden (Davison
2006; Davison 2010) including depression (Hedayati 2006), fatigue
(Jhamb 2009), sexual dysfunction (Navaneethan 2010; Vecchio
2010), disordered sleep (Unruh 2008) and pain. People on dialysis
are oNen unable to work (fewer than 10% to 25% are employed,
although many are retired or were not working before commencing
dialysis) (Kutner 1991; van Manen 2001) and experience markedly
lower quality of life than kidney transplant recipients and the
general population (Bremer 1989; Evans 1985).

Description of the intervention

Haemodialysis is usually performed in hospital or dialysis clinics
(in-centre haemodialysis), where dialysis and needle insertion are
generally provided by nursing or technical staF and treatments
consist of three sessions/week for 3.0 to 5.5 hours per session.
Home haemodialysis, where people perform the haemodialysis
procedure at home, has been available for decades although
the numbers of people with ESKD dialysing at home is currently
low. Home haemodialysis now represents 12% to 25% of all
haemodialysis in Australia and New Zealand (ANZDATA 2009)
whereas approximately 4000 of the nearly 400,000 prevalent
patients on haemodialysis (∼1%) in the United States perform
haemodialysis at home (USRDS 2010). This is in contrast to the
1970s when about half of all patients on haemodialysis did dialysis
at home (Agar 2009).

Home haemodialysis requires one to four months training
for patients at a specialised clinic or hospital-based training
program. The haemodialysis machine is installed in the patient's
home during this time, potentially requiring modifications to
accommodate the machine and provide an appropriate water and
power supply. Home haemodialysis, where one dialysis machine
is provided per patient, allows flexible treatment schedules and
longer treatment times than conventional in-centre haemodialysis.
Dialysis sessions can be long (6 to 10 hours, 3 to 7 times/week) or
short and frequent (1.5 to 2 hours, 5 to 7 times/week) and treatment
schedules can be changed to suit other patient commitments.
Sleeping during long-slow dialysis overnight reduces the need to
dialyse during the day and may facilitate return to employment.
Technical assistance can be provided to patients at home, when
needed, for machine maintenance and supply of consumables.
Blood tests are usually monitored at a frequency determined by the

dialysis provider and the frequency of routine assessment visits to
hospital nephrology staF with home haemodialysis is variable and
may be as infrequent as yearly (McGregor 2000). A dialysis helper
(oNen a spouse or family member) is usually required in the home
during dialysis in case the individual needs assistance.

How the intervention might work

Epidemiological studies indicate that home haemodialysis is
associated with improved survival compared with in-centre
haemodialysis (Charra 1992; Mailloux 1988; McGregor 2000; Nitsch
2010; Saner 2005; Woods 1996). Home haemodialysis may improve
outcomes through longer treatment times; longer dialysis duration
is associated with lower mortality, which persists even when
adjusted for haemodialysis dose (the amount of solute clearance)
(Held 1991; Marshall 2006; Saran 2006). Home haemodialysis has
also been associated with improved blood pressure (BP) and
phosphorus levels, rehabilitation, quality of life, and other positive
aspects of self-care (autonomy, preferred self-identity) (Cases 2011;
Walsh 2005). However, because such observational cohort studies
are uncontrolled or confounded by indication (patients on home
haemodialysis are generally younger, more oNen male, and with
fewer comorbidities), this evidence of an association is weak.
Recent randomised controlled trials (RCTs) have demonstrated
the superiority of more frequent haemodialysis on composite
outcomes of death or change in ventricular mass (FHN Trial
Group 2010), and frequent nocturnal dialysis (6 hours, 5 to 6
times/week) improves leN ventricular mass, phosphorus control
(Walsh 2010) and some components of quality-of-life compared
with conventional in-centre haemodialysis (Walsh 2006). Home
haemodialysis can achieve both more frequent dialysis and longer
dialysis times; suggesting improved survival is possible when
compared with in-centre haemodialysis.

Why it is important to do this review

Home haemodialysis has long been available, potentially providing
improved treatment flexibility, better quality of life, and lower
mortality. On the other hand the increased responsibilities of
patients and their families may have negative eFects on overall
health, including a potentially greater need for hospitalisations for
vascular access and lower quality of life due to increased treatment
burden. If home haemodialysis is to be promoted and funded, it
is necessary to summarise critically the available study evidence
for the eFicacy and safety of home haemodialysis, and highlight
research questions that need additional investigation in future
RCTs.

O B J E C T I V E S

To evaluate the benefits and harms of home haemodialysis versus
in-centre haemodialysis in adults with ESKD.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We considered all RCTs and quasi-RCTs (studies in which allocation
to treatment was obtained by alternation, use of alternate medical
records, date of birth or other predictable methods) of home
haemodialysis compared with in-centre haemodialysis in people
with ESKD treated with renal replacement therapy (RRT) for
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inclusion. Non-randomised studies were not eligible for inclusion.
Cross-over studies were considered.

Types of participants

• All adults with ESKD. Participants could be established on
haemodialysis or peritoneal dialysis and then randomised to
haemodialysis (home or in-centre haemodialysis).

• Participants could also have chronic kidney disease (CKD) with
expectation to commence haemodialysis within a time frame
designated by the study investigators.

Types of interventions

We included studies in which participants were randomised to
home haemodialysis or in-centre haemodialysis. Haemodialysis
could be provided using any dialysis machine, dialysate, blood or
dialysate flow rate, membrane type, dialysis dose (urea clearance),
or vascular access type (central venous catheter, or arteriovenous
fistula or graN).

• Home haemodialysis was defined as any type of haemodialysis,
haemodiafiltration, or haemofiltration carried out by the
patient, technician, or nurse, at home. We included any duration
of dialysis and any frequency in either treatment arm.

• In-centre haemodialysis included dialysis provided in a hospital
unit, a private dialysis provider, or a satellite dialysis unit in
which nursing or technical staF provide dialysis care.

Studies of haemodialysis performed at self-care facilities other than
home were not considered. RCTs evaluating peritoneal dialysis as a
home dialysis modality were not included.

Types of outcome measures

• Mortality and cardiovascular events
◦ All-cause mortality

◦ Cardiovascular mortality (fatal myocardial infarction, fatal
stroke, sudden death, heart failure)

◦ Composite endpoints of major adverse cardiovascular events
and death

◦ Non-cardiovascular mortality

◦ Non-fatal myocardial infarction

◦ Non-fatal stroke

◦ Revascularisation

◦ Hospitalisation (all-cause, cardiovascular cause, unrelated to
vascular access)

• Quality of life: we planned to consider and tabulate where
necessary all reports of quality of life outcomes using
any instrument. Meta-analyses were to be conducted when
suFicient studies report quality of life outcomes using a
single instrument including measures of depression, household
financial stress. We will planned to assess end-of-treatment
employment status (employed, unemployed, not eligible for
employment)

• Symptoms during dialysis (intradialytic cramping, hypotension,
nausea, vomiting, headache)

• Complications secondary to vascular access
◦ Hospitalisation due to vascular access complication or

procedure (≥ 1 event)

◦ Access-related bacteraemia (≥ 1 event)

◦ Insertion or replacement of dialysis central venous catheter
(≥ 1 event)

◦ Vascular access intervention including surgery or
percutaneous intervention (≥ 1 event)

◦ Vascular access angiogram (≥ 1 event)

◦ Time to access failure; access failure (≥ 1 event)

• BP (pre-dialysis systolic and diastolic BP at end-of-treatment)
(mm Hg)

• Change in predialysis BP (mm Hg)

• Number and dose of BP medications at end-of-treatment

• Change in number of BP medications at end-of-treatment

• LeN ventricular mass (described using any diagnostic tool
including magnetic resonance imaging or echocardiography (g;
g/m2), considered separately according to diagnostic tool and
summarized using standardized mean diFerences)

• Haemoglobin at end-of-treatment (g/dL; m/m2)

• Serum phosphorus at end-of-treatment (mg/dL)

• Serum calcium at end-of-treatment (mg/dL)

• Serum beta2 microglobulin at end of study

• Serum calcium by phosphorus product at end-of-treatment
(mg2/dL2)

• Number and dose of phosphorus binding agents at end-of-
treatment

• Number and dose of BP lowering agents at end-of-treatment

• Number and dose of any other drugs at end-of-treatment

• Change in number of BP lowering drugs at end of treatment

• Dose of vitamin D compounds at end-of-treatment

• Dose of epoetin at end-of-treatment (units or units/kg)
calculated as erythropoietin-equivalent doses

• Parathyroidectomy

• Wait-listing for kidney transplant

• Recovery time

• Waking hours free for living

• Hospital-acquired infection rate.

We planned to tabulate other adverse events reported in the
available studies.

Search methods for identification of studies

Electronic searches

We searched the Cochrane Renal Group's Specialised Register
through contact with the Trials' Search Co-ordinator to 1 November
2014 using search terms relevant to this review. The Cochrane Renal
Group’s Specialised Register contains studies identified from the
following sources.

1. Quarterly searches of the Cochrane Central Register of
Controlled Trials CENTRAL

2. Weekly searches of MEDLINE OVID SP

3. Handsearching of kidney-related journals and the proceedings
of major renal conferences

4. Searching of the current year of EMBASE OVID SP

5. Weekly current awareness alerts for selected kidney journals

6. Searches of the International Clinical Trials Register (ICTRP)
Search Portal and ClinicalTrials.gov.
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Studies contained in the specialised register are identified through
search strategies for CENTRAL, MEDLINE and EMBASE based on the
scope of the Cochrane Renal Group. Details of these strategies, as
well as a list of handsearched journals, conference proceedings and
current awareness alerts, are available in the Specialised Register
section of information about the Cochrane Renal Group.

See Appendix 1 for search terms used in strategies for this review.

Searching other resources

Letters seeking information about unpublished or incomplete
studies were sent to investigators known to be involved in previous
studies.

Data collection and analysis

Selection of studies

The search strategy described was used to obtain titles and
abstracts of studies that may have been relevant to the review.
Titles and abstracts were screened independently by two authors,
who discarded studies that were not applicable; however, studies
and reviews that might have included relevant data or information
on studies were retained initially. Two authors independently
assessed retrieved abstracts, and if necessary the full text, of these
studies to determine which studies satisfied the inclusion criteria.

Data extraction and management

Data extraction was carried out independently by two authors using
standard data extraction forms. Any further information required
from the original author was requested by written correspondence
and any relevant information obtained in this manner was included
in the review. We sought unpublished disaggregated data for
outcomes among subgroups of patients on home or in-centre
haemodialysis from study investigators of potentially eligible
studies. Disagreements were resolved by consultation with all
authors.

Two independent authors used standardised data forms to extract
the following data.

• Study design: parallel or cross-over, risks of bias, duration,
sample size, non-randomised co interventions, location of
study, number of centres

• Participants: source, time on dialysis, previous dialysis modality,
age, gender, ethnicity, comorbidities (hypertension, diabetes
mellitus, cardiovascular disease), baseline biochemistry and
haemoglobin), occupational status, quality of life scores,
educational attainment, medications used, distance from
dialysis centre, interdialytic weight gain

• Interventions: make and model of dialysis machine, dialysis
duration/week, dialysis duration/session, number of dialysis
sessions/week, dialysis membrane type (synthetic, cellulose,
modified cellulose), dialysis flow rate, dialysis composition
(acetate/bicarbonate), dialysis membrane reuse, ultrafiltration
(volume/rate)

• Outcomes: as described in Types of outcome measures.

Assessment of risk of bias in included studies

The following items were independently assessed by two authors
using the risk of bias assessment tool (Higgins 2011) (see Appendix
2).

• Was there adequate sequence generation (selection bias)?

• Was allocation adequately concealed (selection bias)?

• Was knowledge of the allocated interventions adequately
prevented during the study (detection bias)?
◦ Participants and personnel

◦ Outcome assessors

• Were incomplete outcome data adequately addressed (attrition
bias)?

• Are reports of the study free of suggestion of selective outcome
reporting (reporting bias)?

• Was the study apparently free of other problems that could put
it at a risk of bias?

We made explicit judgements regarding whether studies were at
high risk of bias according to the criteria given in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).

Measures of treatment e<ect

For dichotomous outcomes (mortality, cardiovascular events,
hospitalisation, vascular access adverse events) results were to be
expressed as risk ratio (RR) with 95% confidence intervals (CI).
Where continuous scales of measurement were used to assess the
eFects of treatment (quality of life scale, BP, doses of medication,
haemoglobin, biochemical variables), the mean diFerence (MD)
was to be used, or the standardised mean diFerence (SMD)
if diFerent scales had been used. We planned to be cautious
when providing summary estimates of treatment when high-level
heterogeneity between studies cannot be explained.

Meta-analysis of change scores

We planned to combine change-from-baseline and final
value scores (e.g. leN ventricular mass, BP, haemoglobin,
serum phosphorus, calcium) in a meta-analysis using the
(unstandardized) MD method (Higgins 2011). End-of-treatment
values and change-from-baseline scores were to be placed in
subgroups for clarity and pooled using random eFects meta-
analysis.

Imputing standard deviation

We planned to impute change-from-baseline SD using an imputed
correlation coeFicient when suFicient data are available. We
planned to conduct sensitivity analyses if possible to evaluate the
eFect of imputing missing SD data in our meta-analysis.

Unit of analysis issues

We planned to include only data from the first period of treatment
in cross-over studies (Higgins 2011). Data in diFerent metrics were
be analysed by converting reported values to SI units. The final
results were to be presented in International System (SI) units with
conventional units in parentheses.

Dealing with missing data

If possible, data for each prespecified outcome were to be
evaluated regardless of whether the analysis is based on intention-
to-treat or completeness to follow-up. In particular, dropout rates
will be investigated and reported in detail (e.g. drop-out due
to discontinuation of dialysis modality, treatment failure, death,
transplantation, withdrawal of consent or loss to follow-up). When
data were unavailable or not reported in an extractable format, we
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contacted the original investigators to request the missing data. We
planned to assess all studies for risks of bias due to incomplete
reporting of results.

Assessment of heterogeneity

We planned to test for heterogeneity with the Cochran Q test
which follows a Chi2 distribution with N-1 degrees of freedom,
with an alpha of 0.05 used for statistical significance. The extent of
heterogeneity was to be assessed with I2, which ranges between
0% and 100% and expresses the proportion of between group
variability that is attributable to heterogeneity rather than chance
(Higgins 2003). I2 values of above 75% are typically held to signify
extreme heterogeneity, whereas 25% and 50% correspond to low
and medium levels of heterogeneity, respectively.

Assessment of reporting biases

We planned to test for asymmetries in the inverted funnel plots (i.e.
for systematic diFerences in the eFect sizes between more precise
and less precise studies) using the original and modified Egger tests
(Egger 1997) and the Begg and Mazumdar correlation test (Begg
1994). There are many potential explanations for why an inverted
funnel plot may be asymmetric, including chance, heterogeneity,
publication and reporting bias (Terrin 2005). We planned to refrain
from judging funnel plot asymmetries based on visual inspection
as this has been shown to be misleading in empirical research
(Lau 2006). Publication bias was also be evaluated by testing
the robustness of the results according to publications, namely
publication as a full manuscript in a peer reviewed journal versus
studies published as abstracts/text/letters/editorials.

Data synthesis

Data were to be pooled using the random-eFects model but the
fixed-eFect model was also to be used to ensure robustness of
the model chosen and susceptibility to outliers. We planned to
qualitatively summarise data where insuFicient data are available
for meta-analysis. Qualitative review was to be conducted for
adverse events and quality of life outcomes.

Subgroup analysis and investigation of heterogeneity

Subgroup analysis were to be used to explore possible sources of
heterogeneity (e.g. participants, interventions and study quality).
Heterogeneity among participants could be related to age and
haemodialysis methods. Heterogeneity in treatments could be
related to prior agent(s) used and the agent, dose and duration of
therapy. Adverse eFects were to be tabulated and assessed with
descriptive techniques, as they were likely to be diFerent for the
various agents used. If possible, the risk diFerence (RD) with 95%
CI were to be calculated for each adverse eFect, either compared to
no treatment or to another agent.

Heterogeneity was to be investigated by analysing the data using
subgroups according to the following parameters:

• Population characteristics
◦ Presence or absence of co-morbidities (diabetes,

hypertension, dyslipidaemia, smoking, obesity, family
history of cardiovascular disease, baseline cardiovascular
disease); percentage of patients with these co-morbidities in
each study

◦ Age (adult, paediatric)

◦ Gender

◦ Mean systolic BP

◦ Ethnicity (White, Afro-American, Asian, other)

◦ Time on dialysis (less than three years versus three years or
more)

• Intervention characteristics
◦ Duration of home haemodialysis/session

◦ Duration of home haemodialysis/week

◦ Prescribed blood flow rate

◦ Prescribed dialysis dose (Kt/V)

◦ Hospital versus satellite clinic comparator

◦ Acetate or bicarbonate dialysis

◦ Number of home haemodialysis sessions/week

◦ Duration of intervention (less than 6 months, 6 to 12 months,
more than 12 months)

◦ Treatment dropout rate

If suFicient studies were available, we planned to conduct
sensitivity analysis based on allocation concealment, blinding of
participants, investigators and outcome assessors, attrition (above
or below 10%), ITT analysis, and premature discontinuation of the
study.

We planned to perform univariate meta-regression according to
previously described methods if suFicient studies were identified
(Palmer 2007).

Sensitivity analysis

Sensitivity analyses were to be undertaken to explore the
robustness of findings to key decisions in the review process. These
were to be determined as the review process takes place (Higgins
2011). Sensitivity analyses were to be undertaken to explore the
influence of a study's risk of bias on the results.

• Repeating the analysis excluding unpublished studies

• Repeating the analysis taking account of risk of bias, as specified
above

• Repeating the analysis excluding any very long or large studies
to establish how much they dominate the results

• Repeating the analysis excluding studies using the following
filters: diagnostic criteria, language of publication, source of
funding (industry versus other), and country.

R E S U L T S

Description of studies

Results of the search

A search of the Cochrane Renal Group's Specialised Register (31
October 2014) retrieved 57 reports (Figure 1). We excluded seven
records (five studies) on review of the title and abstract because
they did not report comparison of home haemodialysis versus in-
centre haemodialysis (Cargill 2002; Fagugli 2001a; Gutman 1984;
Raj 2000; Shand 1993).
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Figure 1.   Flow diagram showing study selection process

 
We examined 50 full-text reports (9 studies). We excluded 49
reports (8 studies) because they did not report an appropriate
intervention (Walsh 2006; FHN DAILY Trial 2007; FHN NOCTURNAL
Trial 2007; Zellweger 2004) or were not randomised (Chauveau
1999; De Smet 2007; Kraus 2007). One study was not available
for full-text analysis (Castro 1971). Although participants in Walsh
2006 were allocated to either conventional in-centre haemodialysis
or frequent nocturnal haemodialysis and included some patients
treated at home, the randomised interventions were not in-
centre versus home haemodialysis; therefore this study was not
included in the systematic review. In FHN NOCTURNAL Trial
2007, comparing nocturnal haemodialysis six times/week with
conventional haemodialysis three times/week, dialysis treatment
in both arms was carried out primarily at home and the study was
not eligible for inclusion.

Included studies

We included one eligible study that involved nine participants
(McGregor 2001). McGregor 2001 reported the eFects of in-centre
haemodialysis for 3.5 hours to 4.5 hours, 3 times/week compared
with long hours home haemodialysis for 6 to 8 hours, 3 times/
week dialysed to the same eKt/Vurea among 9 home haemodialysis

patients in a single centre cross-over RCT. Participants were aware
of allocated treatment, and outcome assessment was performed
by assessors blinded to treatment allocation and sequence. Eligible
participants had been on home haemodialysis for more 6 months,
were dialysing more than 6 hours 3 times/week and were not

receiving antihypertensive drugs (with a predialysis BP less than
160/90 mm Hg) before entry into the study. Follow-up in each phase
lasted for 8 weeks.

Risk of bias in included studies

Risk of bias in the included study is described in Characteristics
of included studies, Figure 2 and Figure 3. Study methodology
data not reported in the published study were obtained from the
investigators on request. Allocation concealment methods were
assessed as low risk (indicating that investigators were unlikely
to anticipate treatment allocation of future enrolled participants)
and had low risk methods for random sequence generation.
Due to the nature of the interventions, the study could blind
participants or investigators to treatment assignment. However,
the study blinded outcome assessors to treatment allocation and
sequence and reported no loss to follow-up. The study reported all
clinically-relevant outcomes but had a clinically-relevant mismatch
in treatment interventions (acetate versus bicarbonate buFer)
which may have reduced comparability between interventions.
The study reported longer hours of haemodialysis in the home
haemodialysis versus short hours of haemodialysis in the in-centre
arm, potentially introducing diFerences in treatment eFects based
on treatment duration. However, this was not considered to be
a potential source of bias because longer-hours dialysis might be
considered a feature of home haemodialysis due to the increased
treatment schedule flexibility of home-based therapy.
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies

 
 

Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study
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E<ects of interventions

Study data could not be extracted for meta-analysis because end
of first phase study data were not reported and were not available
from the investigators. All planned subgroup and sensitivity
analyses could not be undertaken.

Mortality and hospitalisation

No mortality events or hospitalisation were reported.

Quality of life

ANer 8 weeks of home haemodialysis, patients reported fewer
uraemia-associated symptoms and less physical distress as
measured by the Kidney Disease Quality of Life (KDQOL)
instrument compared with eight weeks of shorter hours in-centre
haemodialysis. Patients also reported that home haemodialysis
interfered with social activities more and placed a larger burden on
their families.

Data for depression were not available.

Cardiac structure and function

There was no statistical diFerence in echocardiographic measures
of leN ventricular mass index, leN ventricular ejection fraction, leN
atrial size, or indices of diastolic function between groups reported
in the study.

Blood pressure

Patients were included only if they were not on antihypertensive
medication. Symptomatic hypotensive episodes were more
frequent with short-hours in-centre haemodialysis and 24-hour
ambulatory BP was lower with home haemodialysis at eight weeks.

Anaemia

Haematocrit levels were similar between treatment groups at end
of follow-up.

Calcium and phosphorus metabolism

Predialysis serum phosphorus levels were similar between
treatment groups at eight weeks.

Other outcomes

No other outcome data were available.

D I S C U S S I O N

Summary of main results

One small RCT compared the eFects of shorter hours in-centre
haemodialysis with longer hours home haemodialysis in nine
prevalent home haemodialysis patients. Outcome data were
limited and not available for the end of the first phase of treatment
in this cross-over study which was at risk of bias due to diFerences
in dialysate composition between the two treatment comparisons.

Study data suggested longer hours (6 to 8 hours/sessions, 3
times/week) home haemodialysis lowers BP and reduces risks of
symptomatic intradialytic hypotension and may improve uraemia-
related symptoms and physical suFering. However patients
reported increased interference with social activities with home
haemodialysis and a greater treatment burden for families.

EFects on mortality and hospitalisation were uncertain and home
haemodialysis showed similar eFects on cardiac function, serum
phosphorus levels and haematocrit compared with shorter hours
in-centre haemodialysis (3.5 to 4.5 hours/sessions, 3 times/week)
in this short study.

Overall completeness and applicability of evidence

Randomised data comparing home haemodialysis with in-centre
haemodialysis were limited to a small, single centre study.
Study participants were treated with home haemodialysis before
enrolment and were not taking antihypertensive agents. Existing
experience of home haemodialysis in the study population
may have resulted in treatment eFects on quality of life,
treatment and symptom-burden that diFer systematically from in-
centre haemodialysis patients. Because a small minority of US
and European haemodialysis patients are currently treated on
home haemodialysis, the eFects on quality of life may not be
generalisable beyond the study setting.

Study participants tended to be a highly selected group of younger
patients (mean age 48 years) without pre-existing cardiovascular
disease and diabetes, which reduced the generalisability of the
study to other haemodialysis settings where patients are older
and frequently experience multiple comorbid conditions (ANZDATA
2009; USRDS 2010).

Treatment eFects were evaluated over eight weeks and there were
insuFicient data for patient-relevant outcomes including mortality,
hospitalisation, cardiovascular events, and dialysis vascular access
complications to enable meta-analysis.

The study compared longer hours of haemodialysis at home with
shorter hours of haemodialysis in-centre; it remains uncertain
whether treatment eFects between groups resulted from the
location of the treatment or treatment duration.

A generalised and similar increase in physical health scores in
prevalent in-centre haemodialysis patients randomly allocated
to either nocturnal haemodialysis at home (6 times/week)
or conventional home haemodialysis (3 times/week) in FHN
NOCTURNAL Trial 2007 suggests the location of treatment (based
at home) rather than treatment frequency may contribute to
improved quality of life.

Quality of the evidence

Data comparing home haemodialysis with in-centre haemodialysis
were limited to a single small study whose participants were
younger than usual haemodialysis populations. Generally, data
could not be extracted from the first treatment phase from the
cross-over study.

Risk of bias was increased by the lack of comparability between
treatment interventions (dialysate composition), although the
study was otherwise at low risk of bias.

Potential biases in the review process

While this review was conducted using standard Cochrane
methodology, potential biases exist in the review process that
may limit the validity of the findings. First, only one study was
included aNer searching and assessment according to our inclusion
criteria. Therefore, generalisability to most global haemodialysis
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settings is limited. Secondly, publication bias may exist (i.e. bias
caused by lack of publication with neutral or opposite eFects).
Due to lack of suFicient data, we could not test for potential
publication bias. Third, highly relevant clinical outcomes could
not be extracted from the included study. Due to the short term
nature of the study, patient-relevant outcomes including death,
hospitalisation, and dialysis vascular access outcomes were not
reported. Beneficial eFects or harms of home haemodialysis may
not have been observed due to a lack of reported data. Finally, the
included study was conducted in patients already established on
home haemodialysis, for whom experiences of diFerent venues for
haemodialysis treatment may be systematically diFerent than for
patients established on in-centre haemodialysis.

Agreements and disagreements with other studies or
reviews

A 2003 review of home haemodialysis summarised data from 22
cohort studies that compared home versus hospital or satellite unit
haemodialysis for people with ESKD (Mowatt 2003). Mowatt 2003
found that people treated with haemodialysis at home experienced
better quality of life, although treatment burden for partners
was increased. In these uncontrolled analyses, the investigators
concluded that patients on home haemodialysis were hospitalised
less, survived longer, were more likely to be in full time employment
and experienced fewer dialysis-related complications. However,
due to confounding by treatment selection (patients treated at
home are likely to be younger and have better functional status)
and lack of meta-analysis in this review, the consistency and
eFect size of home haemodialysis on clinical outcomes (quality of
life, mortality, hospital admission) based on these analyses was
uncertain.

Similar to available data for home haemodialysis, a review of cohort
studies of daily haemodialysis in adults (14 populations comprising
268 patients) by Suri 2006b found that evidence was limited by
small sample sizes for available studies, non-comparable control
groups, bias due to selection and attrition, and insuFicient data for
potential risks.

In a review of nocturnal haemodialysis, Walsh 2005 included
14 cohort studies that showed improved BP aNer conversion to
nocturnal haemodialysis, although data for mortality were lacking
and analyses were at risk of bias due to treatment selection.

Overall, these reviews together with the present review suggest
current data for the benefits and harms of diFering modalities

of haemodialysis treatment (home, in-centre, frequent, nocturnal,
daily) are sparse.

Two recent RCTs comparing increased frequency, duration of
haemodialysis or both (6 times/week compared to 3 times/
week) (Walsh 2006; FHN DAILY Trial 2007) showing improvements
in cardiac function, selected components of quality of life
and improved BP control suggest that longer hours' dialysis
might improve patient-relevant outcomes in adults treated with
haemodialysis, although dialysis vascular access complications
may be more frequent. Home haemodialysis has the potential to
increase dialysis frequency and duration through greater treatment
flexibility, although uncontrolled studies and the single available
RCT suggesting increased treatment burden indicates potential
treatment-hazards for home haemodialysis that warrant further
exploration.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Currently available randomised data were insuFicient to determine
the treatment benefits and harms of home haemodialysis on
patient-relevant outcomes.

Implications for research

Given the existing poor survival and high symptom burden
associated with haemodialysis treatment, new modifiable
determinants of health and clinical outcomes in this population
are needed. Non-randomised evidence suggested that home
haemodialysis was associated with better survival and quality of
life that warrants further exploration in RCTs.

The feasibility of a RCT of home haemodialysis could be explored
using a vanguard study design to assess if suFicient patients can
be randomised, whether centres can successfully train participants
for home haemodialysis, and if participants can adhere to allocated
treatments (Suri 2006a). A multinational collaborative trial network
may be necessary to achieve a RCT of home haemodialysis
evaluating the benefits (survival, hospitalisation, quality of life)
and harms (dialysis vascular access complications, and treatment
burden and durability) of home haemodialysis.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods • Study design: open, prospective cross-over RCT

• Study duration: NS

• Follow-up period: 2 treatment phases, each of 8 weeks in random order

Participants • Country: New Zealand

• Setting: single centre

• Patients on home HD for more than 6 months, to be dialysing > 6 hours, 3 times/wk, to be on no anti-
hypertensive drugs and to have a mean predialysis BP over the previous month of < 160/90 mm Hg

• Duration of home HD: 25.3 (range 13 to 72) months

• Residual kidney function: none

• Dialysis access: all native arteriovenous fistula

• Ethnicity: Caucasian (8); Polynesian (1)

• Number: 0

• Mean age (range): 48 years (23 to 63)

• Sex (M/F): 4/5

• Exclusion criteria: patients with diabetes mellitus, overt cardiac disease, prior nephrectomy, or any
recent illness

McGregor 2001 
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Interventions In-centre HD

• Volume-controlled HD (Fresenius 2008A) machine, 3.5 to 4.5 h/session, 3 times/wk

• 1.5 m2 cuprophan dialyser was used with bicarbonate buFer and blood flows of 300 to 350 mL/min

Home HD

• 6 to 8 hours dialysis 3 times/wk at home using a 0.8 m2 cuprophan dialyser, acetate buFer, and a 200
mL/min blood flow

Outcomes • *BP (ambulatory and pre- and post-dialysis, symptomatic hypotension)

• *Weight, fluid status and haemodialysis adequacy

• Neurohormones

• Autonomic activity

• *Echocardiography (leN ventricular mass index, leN ventricular function, leN ventricular diastolic vol-
ume, diastolic function)

• *Symptoms and quality of life (uraemia-related symptoms, physical suffering, interference with social
activity, burden on families)

• *Mortality

• *Hospitalisation

*Relevant to this review

Notes • Requested data for end of first phase of treatment from investigators. Data no longer available due
to earthquake damage

• Funding: "...funded by the Health Research Council of New Zealand and the Canterbury Medical Re-
search Foundation, with additional support from Fresenius Health Care and Roche New Zealand Ltd"

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Sequence generation using random number table designed by statistician (da-
ta obtained from authors on request)

Allocation concealment
(selection bias)

Low risk Treatment allocation assigned by statistician unaware of patient details (data
obtained from authors on request)

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quality of life, BP, and echocardiography outcomes assessed by investigators
unaware of treatment sequence (data obtained from authors on request)

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 0/9 (0%)

Selective reporting (re-
porting bias)

Low risk All relevant outcomes systematically assessed

Other bias High risk Unmatched interventions (acetate versus bicarbonate buFer)

McGregor 2001  (Continued)

BP - blood pressure; HD - haemodialysis; NS - not stated; RCT - randomised controlled trial
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Cargill 2002 Not home versus in-centre HD

Castro 1971 Data not available

Chauveau 1999 Not RCT

De Smet 2007 Not RCT

Fagugli 2001a Not home versus in-centre HD

FHN DAILY Trial 2007 Not home versus in-centre HD

FHN NOCTURNAL Trial 2007 Not home versus in-centre HD

Gutman 1984 Not home versus in-centre HD

Kraus 2007 Not RCT

Raj 2000 Not home versus in-centre HD

Shand 1993 Not home versus in-centre HD

Walsh 2006 Not home versus in-centre HD (requested additional data)

Zellweger 2004 Not home versus in-centre HD

HD - haemodialysis; RCT - randomised controlled trial
 

 

A P P E N D I C E S

Appendix 1. Electronic search strategies

 

Database Search terms

CENTRAL 1. MeSH descriptor Hemodialysis, Home, this term only

2. (home hemodialysis):ti,ab,kw in Clinical Trials

3. (home haemodialysis):ti,ab,kw in Clinical Trials

4. (home dialysis):ti,ab,kw in Clinical Trials

5. MeSH descriptor Peritoneal Dialysis explode all trees

6. (home):ti,ab,kw in Clinical Trials

7. (#5 AND #6)

8. (dialysis modalit*):ti,ab,kw in Clinical Trials

9. (#6 AND #8)

10.MeSH descriptor Renal Dialysis, this term only

11.(#6 AND #10)

12.MeSH descriptor Kidney Failure, Chronic, this term only

13.(CKF or CKD or CRF or CRD):ti,ab,kw in Clinical Trials
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14.(predialysis or pre-dialysis):ti,ab,kw in Clinical Trials

15.(chronic kidney):ti,ab,kw or (chronic renal):ti,ab,kw in Clinical Trials

16.(end-stage renal):ti,ab,kw or (endstage renal):ti,ab,kw or (end-stage kidney):ti,ab,kw or (endstage
kidney):ab in Clinical Trials

17.(ESRF or ESKF or ESRD or ESKD):ti,ab,kw in Clinical Trials

18.(#12 OR #13 OR #14 OR #15 OR #16 OR #17)

19.(#6 AND #18)

20.(#1 OR #2 OR #3 OR #4)

21.(#20 OR #7 OR #9 OR #11 OR #19)

MEDLINE (OVID) 1. Hemodialysis, Home/

2. home h?emodialys?s.tw.

3. home dialys?s.tw.

4. exp Peritoneal Dialysis/

5. home.tw.

6. and/4-5

7. dialysis modalit$.tw.

8. and/5,7

9. Renal Dialysis/

10.and/5,9

11.Kidney Failure, Chronic/

12.(CKF or CKD or CRF or CRD).tw.

13.(predialysis or pre-dialysis).tw.

14.(chronic kidney or chronic renal).tw.

15.(end-stage renal or end-stage kidney or endstage renal or endstage kidney).tw.

16.(ESRF or ESKF or ESRD or ESKD).tw.

17.or/11-16

18.and/5,17

19.or/1-3,6,8,10,18

EMBASE (OVID) 1. home dialysis/

2. home h?emodialys?s.tw.

3. home dialys?s.tw.

4. or/2-3

5. hemodialysis patient/

6. and/4-5

7. peritoneal dialysis/

8. and/4,7

9. chronic kidney failure/

10.(predialysis or pre-dialysis).tw.

11.or/9-10

12.and/4,11

13.or/1-3,6,8,12

  (Continued)

 

Appendix 2. Risk of bias assessment tool

 

Potential source of bias Assessment criteria
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Low risk of bias: Random number table; computer random number generator; coin tossing; shuf-
fling cards or envelopes; throwing dice; drawing of lots; minimization (minimization may be imple-
mented without a random element, and this is considered to be equivalent to being random).

High risk of bias: Sequence generated by odd or even date of birth; date (or day) of admission; se-
quence generated by hospital or clinic record number; allocation by judgement of the clinician; by
preference of the participant; based on the results of a laboratory test or a series of tests; by avail-
ability of the intervention.

Random sequence genera-
tion

Selection bias (biased alloca-
tion to interventions) due to
inadequate generation of a
randomised sequence

Unclear: Insufficient information about the sequence generation process to permit judgement.

Low risk of bias: Randomisation method described that would not allow investigator/participant to
know or influence intervention group before eligible participant entered in the study (e.g. central
allocation, including telephone, web-based, and pharmacy-controlled, randomisation; sequential-
ly numbered drug containers of identical appearance; sequentially numbered, opaque, sealed en-
velopes).

High risk of bias: Using an open random allocation schedule (e.g. a list of random numbers); as-
signment envelopes were used without appropriate safeguards (e.g. if envelopes were unsealed or
non-opaque or not sequentially numbered); alternation or rotation; date of birth; case record num-
ber; any other explicitly unconcealed procedure.

Allocation concealment

Selection bias (biased alloca-
tion to interventions) due to
inadequate concealment of al-
locations prior to assignment

Unclear: Randomisation stated but no information on method used is available.

Low risk of bias: No blinding or incomplete blinding, but the review authors judge that the outcome
is not likely to be influenced by lack of blinding; blinding of participants and key study personnel
ensured, and unlikely that the blinding could have been broken.

High risk of bias: No blinding or incomplete blinding, and the outcome is likely to be influenced by
lack of blinding; blinding of key study participants and personnel attempted, but likely that the
blinding could have been broken, and the outcome is likely to be influenced by lack of blinding.

Blinding of participants and
personnel

Performance bias due to
knowledge of the allocated
interventions by participants
and personnel during the
study

Unclear: Insufficient information to permit judgement

Low risk of bias: No blinding of outcome assessment, but the review authors judge that the out-
come measurement is not likely to be influenced by lack of blinding; blinding of outcome assess-
ment ensured, and unlikely that the blinding could have been broken.

High risk of bias: No blinding of outcome assessment, and the outcome measurement is likely to be
influenced by lack of blinding; blinding of outcome assessment, but likely that the blinding could
have been broken, and the outcome measurement is likely to be influenced by lack of blinding.

Blinding of outcome assess-
ment

Detection bias due to knowl-
edge of the allocated interven-
tions by outcome assessors.

Unclear: Insufficient information to permit judgement

Low risk of bias: No missing outcome data; reasons for missing outcome data unlikely to be relat-
ed to true outcome (for survival data, censoring unlikely to be introducing bias); missing outcome
data balanced in numbers across intervention groups, with similar reasons for missing data across
groups; for dichotomous outcome data, the proportion of missing outcomes compared with ob-
served event risk not enough to have a clinically relevant impact on the intervention effect esti-
mate; for continuous outcome data, plausible effect size (difference in means or standardized dif-
ference in means) among missing outcomes not enough to have a clinically relevant impact on ob-
served effect size; missing data have been imputed using appropriate methods.

Incomplete outcome data

Attrition bias due to amount,
nature or handling of incom-
plete outcome data.

High risk of bias: Reason for missing outcome data likely to be related to true outcome, with either
imbalance in numbers or reasons for missing data across intervention groups; for dichotomous
outcome data, the proportion of missing outcomes compared with observed event risk enough to
induce clinically relevant bias in intervention effect estimate; for continuous outcome data, plausi-
ble effect size (difference in means or standardized difference in means) among missing outcomes
enough to induce clinically relevant bias in observed effect size; ‘as-treated’ analysis done with

  (Continued)
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substantial departure of the intervention received from that assigned at randomisation; potentially
inappropriate application of simple imputation.

Unclear: Insufficient information to permit judgement

Low risk of bias: The study protocol is available and all of the study’s pre-specified (primary and
secondary) outcomes that are of interest in the review have been reported in the pre-specified way;
the study protocol is not available but it is clear that the published reports include all expected out-
comes, including those that were pre-specified (convincing text of this nature may be uncommon).

High risk of bias: Not all of the study’s pre-specified primary outcomes have been reported; one or
more primary outcomes is reported using measurements, analysis methods or subsets of the data
(e.g. subscales) that were not pre-specified; one or more reported primary outcomes were not pre-
specified (unless clear justification for their reporting is provided, such as an unexpected adverse
effect); one or more outcomes of interest in the review are reported incompletely so that they can-
not be entered in a meta-analysis; the study report fails to include results for a key outcome that
would be expected to have been reported for such a study.

Selective reporting

Reporting bias due to selective
outcome reporting

Unclear: Insufficient information to permit judgement

Low risk of bias: The study appears to be free of other sources of bias.

High risk of bias: Had a potential source of bias related to the specific study design used; stopped
early due to some data-dependent process (including a formal-stopping rule); had extreme base-
line imbalance; has been claimed to have been fraudulent; had some other problem.

Other bias

Bias due to problems not cov-
ered elsewhere in the table

Unclear: Insufficient information to assess whether an important risk of bias exists; insufficient ra-
tionale or evidence that an identified problem will introduce bias.

  (Continued)
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