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Abstract

Introduction

Patients with end-stage renal disease (ESRD) were
treated with either in-center hemodialysis (ICH) or
one of the modes of home-based dialysis (HBD) –
peritoneal dialysis (PD) or home hemodialysis (HHD).
Home-based dialysis modes showed better outcomes
than ICH (PD for the first 2-3 years and HHD for the
long-term). Home PD has become more attractive with
overnight cyclers for PD and the use of home helpers.
Home dialysis (PD or HHD) offers a high quality of life
and a high degree of independence and is financially
attractive. This review will propose a paradigm shift in
the initial form of dialysis offered to new patients with
ESRD: instead of selecting between in-center dialysis
and PD, patients after they are advised of the advantages of dialysis at home (either PD or HHD) should be
offered a choice between dialysis at home (PD or HHD)
or in hospital. We will review the advantages of homebased dialysis and the arguments for this simple but
vital change in the process by which new patients requiring dialysis choose their treatment option.
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Patients with progressive renal insufficiency are faced with
a multitude of decisions and choices during the continuum
of their care. Those who require renal replacement face
complicated decisions among modes of dialysis or kidney
transplantation. Others may decide on nondialysis therapy.
Empowerment of patient choice autonomy is now central
to medical decision-making (1, 2). However, many patients
with end-stage renal disease (ESRD) still report that they
did not receive all the information they required to make an
informed choice about mode of dialysis (3). In the United
States, conventional hemodialysis (HD) is the dominant
form of renal replacement therapy (RRT) (4). In contrast, in
Hong Kong, over 80% of new ESRD patients undergo peritoneal dialysis (PD) with excellent clinical results (5). The reasons for this variation in choice of dialysis are complex and
multifactorial, and include heterogeneity in the education of
health care providers, reimbursement policies, availability of
home-based dialysis and patient preference, among others
(6, 7).
Jassal et al (8) asked 132 directors of nephrology units in
Great Britain and Ireland to identify those factors that determine the patient’s choice of dialysis mode. Patient prefer-
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ence was the most important, with a score of 4.4/5, quality
of life (QoL) was second with 3.8/5 and morbidity and mortality were third with 3.6/5. These directors regarded treatment costs as the least important factor (8). Although several surveys indicate that nephrologists agree that we make
excessive use of in-center HD, they also regarded many
factors to be contraindications to PD (8, 9). The successful
French assisted-PD (APD) program demonstrated that deterrents such as lack of personal hygiene, poor visual acuity
or lack of social support can be overcome by the assistance
of trained staff at home (10). In a retrospective study, Zhang
et al. (11) emphasized the rationale for promoting homebased therapies, including improvement in QoL and costeffectiveness for new patients starting RRT. These authors
studied a cohort of 486 patients with ESRD who attended
the multidisciplinary renal replacement clinic at the University Health Network in Toronto. They found that 61% of new
patients requiring dialysis chose a home dialysis modality. In
this study, the major barriers to home dialysis were patients’
disinterest and lack of family support.
Cornelis et al (12) assessed the feasibility of home dialysis
(PD and home hemodialysis [HHD]) in patients who developed ESRD after nonrenal solid organ transplant. The median home dialysis follow-up for 25 patients (PD: n=15, HHD:
n=10), was 24 months. The median values of blood pressure, phosphate, calcium, parathyroid hormone and hemoglobin were within the K/DOQI targets. The hospitalization
and infection rates were 1 every 22 and 29 patient-months,
for PD and HHD, respectively. The authors concluded that
home-dialysis (PD and HHD) are feasible and sustainable,
offer improved hemodynamic control and should be actively
considered for this cohort.
Low use of home dialysis is due partly to nephrologists who
do not discuss these options (PD or HHD) with patients possibly owing to their concerns about higher mortality, as well
as being due to inadequate training of nephrologists, nephrologists’ bias against PD, pressures to fill HD beds, late referral to nephrologists and other reasons (13, 14).
As far as training of nephrology fellows is concerned, there
is a wide variation in the number of PD patients available
to fellows during their training and in the length of time fellows spend providing care to patients on PD (14). A report
from 2002 found that 29% of US nephrology training programs had fewer than 5 PD patients per fellow; in 14% of
programs, fellows spent less than 5% of their time receiving training in the care of PD patients (15). Given that the
prevalence of PD has declined so dramatically, we may be
in the midst of a vicious cycle whereby physicians feel inadequately prepared to provide care for PD patients, thus
further reducing the use of PD and training opportunities

(16). In this connection we would like to reaffirm our belief
that the reformulated integrated care concept proposed by
Mendelssohn and Pierratos (17), and recently restated by
Oreopoulos and colleagues (13) is congruent with the political agenda of most governments and provides an ethical,
patient-centered approach to care. This model focuses on
timely referral of patients to a nephrologist and early management of cardiac risk factors and comorbidities in an effort to slow the progression to ESRD. Thus patients requiring
kidney replacement should be considered for preemptive
live-donor transplantation if a donor is available and, following detailed review of the pros and cons of the various
dialysis options, they should be given the choice between
home-based dialysis therapies (both HHD and PD) or incenter HD. Most importantly, patients themselves should be
intimately involved in this decision-making throughout the
continuum of their care (18, 19). Below we describe some of
the advantages of the 2 forms of home dialysis.

Home peritoneal dialysis
Use of PD varies across the world, from 85% in Mexico and
42% in Australia, to as low as 4% in Bulgaria and Japan
(14). PD use in the United States has declined steadily from
a high of 14.4% of the dialysis population in 1995 to a low
of 6.2% in 2008 (20-22). Nephrologists consider home dialysis (PD) to be the best option for new patients starting RRT
when compared with continuous ambulatory peritoneal dialysis / APD or in-center HD / hemodiafiltration (49% of physicians); this support for PD was strongest among European
physicians (60%) (23). PD is a better option than in-center
HD for young children, an equal option for young adults, and
a better option for retired persons 65-75 years of age. For
those over 75 years who have no assistance, in-center HD
is a better option; if home assistance is available however,
PD at home is a better option (8, 10, 13, 24, 25). In a survey
of 11 centers in Canada and the United States, only 18%
of new patients with ESRD had medical contraindications
against starting dialysis (PD) at home (26).
An increasing number of nephrologists agree that chronic
PD at home offers many advantages for new elderly patients with ESRD, including independence from hospitals,
simplicity of access, good control of hypertension, better
cardiovascular stability (less hypotension and fewer arrhythmias) and slow solute removal. There is no convincing
evidence that elderly patients on PD have more modalityrelated complications or a lesser QoL than younger patients
do (27-29). French investigators (10) and the Toronto Group
(30) have proposed dialysis at home with assistance provided by home care nurses. The Toronto Group reported that
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availability of home care assistance to new elderly patients
with ESRD increased new patients’ choice of PD to 75%; as
a result, over 30% of their prevalent patients are now on PD.
They found that the annual cost of assisted home dialysis,
was Can $12,000 less than the cost of in-center HD.
The last 15 years have seen a steady improvement in patient
and technique survival on PD, preservation of residual renal
function, lower cost and higher QoL (31-35).

Home hemodialysis
Misinterpretation of the results of the National Cooperative
Dialysis Study (NCDS) and improvements in technology led
to a progressive decrease in HD treatment times, which were
8 hours 2 or 3 times per week (36). Despite the results of the
HEMO study (37), nephrologists began to consider increasing the frequency of dialysis, showing an increasing interest
in this approach worldwide. Chertow et al in a recent study
concluded that “indeed home HD offers the opportunity to
increase the weekly time of dialysis” (38).
The results of many studies show improvements of outcomes including (but not limited to) cardiovascular outcomes (blood pressure control, reduction of left ventricular
hypertrophy), anemia management, phosphate management, nutritional status and QoL (39-42).
In many studies (43-45), total costs for in-center conventional HD were higher than for home-based daily HD; savings with the latter are estimated to be between US $5,000

and US $10,000 per patient-year. Home programs were
less expensive even when one excluded patient-specific
savings, for example reduction in hospitalization (46).

Survival and quality of life:
comparisons between home dialysis
modalities (PD/HHD) and in-center

HD

In Canada and the United States (47, 48), studies have
shown that, compared with patients on in-center HD, patients who started dialysis on home PD had similar and, at
least for the first 2 years, better survival rates. Mehrotra et
al (21) found that from 1996-1998 to 2002-2004, survival
on PD had improved when compared with survival on HD.
Survival did not differ between patients starting PD or HD
(Tab. I) in several reports. During the first 2 years, for most
populations except elderly female diabetic patients, the
relative risk of death was lower on PD than on HD (49, 50).
The latest Canadian registry report indicates that, for up to
5 years, patients on PD have better survival than those on
in-center HD (51) (Tab. II). “In 2007 Collins presenting data
of USRDS stating that “contrary to in-center hemodialysis, first-year mortality on PD has continued to improve and
that, in a pure intend-to-treat analysis, the overall survival
showed that peritoneal dialysis and hemodialysis have
similar outcomes” (52).
There are no adequate data with which to compare the
various types of HHD to conventional thrice-weekly HD.

TABLE I
ADJUSTED SURVIVAL OF PATIENTS ON HD OR PD FOR UP TO 5 YEARS IN 3 COHORT PERIODS
Year of
Follow-up

Cohort period
1996-1998

1999-2001

2002-2004

HD, %

PD, %

p Value

HD, %

PD, %

p Value

HD, %

PD, %

p Value

1

78

76

<001

78

77

NS

78

79

NS

2

63

59

<001

63

60

<001

63

62

NS

3

51

46

<001

51

47

<001

52

51

NS

4

41

36

<001

41

37

<001

43

41

NS

5

33

29

<001

33

30

<001

35

33

NS

Table from (21).
HD = hemodialysis; NS = not significant; PD = peritoneal dialysis.
Reprinted from Arch Intern Med. 2010 Sept 27 [Epub ahead of print] with permission of the American Medical Association, Copyright
© 2010. All rights reserved.
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TABLE II
UNADJUSTED 3-MONTH, 1-YEAR, 3-YEAR AND 5-YEAR PATIENT SURVIVAL* FOR INCIDENT DIALYSIS PATIENTS
BY INCIDENCE, DIALYTIC MODALITY AND DIABETIC STATUS† IN CANADA, 1993-1997
Nondiabetic HD
(n=7,367)

Diabetic HD
(n=3,660)

Nondiabetic PD
(n=2,962)

Diabetic PD
(n=1,791)

3 months

94.8

96.3

98.3

98.5

1 year

80.7

79.9

89.2

86.4

3 years

59.9

50.5

66.8

53.6

5 years

44.1

29.0

48.9

31.3

Table from (48).
HD = hemodialysis; PD = peritoneal dialysis.
* Patients were censored at the time of their first kidney transplant.
†
Diabetic status is based on primary diagnosis and comorbidity status.
Reproduced from Canadian Institute for Health Information, 2005 Annual Report-Treatment of End Stage Organ Failure
in Canada, 2002 to 2003 (Ottawa: CIHI, 2006)

Woods et al reported a 5-year patient survival of 80% on
short daily HD (53). The London Daily Nocturnal Hemodialysis Study (54) found no difference in number of emergency visits in each of the nocturnal and conventional HD
groups. Over the study period, there were 3 deaths in the
nocturnal control population, 3 deaths in the nocturnal
population and no deaths in the daily study group or in the
controls. The annual access-related infection rate for HHD
patients decreased significantly from 2.52 ± 4.53 episodes
during the prestudy period to 0.052 ± 1.14 (p=0.081), during the study phase. The authors concluded that homebased daily HD is more natural than conventional HD and
results in better patient outcomes. Because patients on
HHD are younger and have a lower incidence of diabetes,
one must be cautious about bias toward the beneficial effects of HHD despite all efforts at adjustment. Although
equivalent survival of patients choosing a dialysis modality
is a matter of considerable importance to physicians discussing modality selection, survival does not seem to be a
major factor in patients’ decisions about dialysis (55, 56).
Patients’ choices appear to be driven by considerations of
autonomy, which many patients find attractive.
Many studies suggest that PD offers equivalent or better
QoL, than in-center HD (54-57).
PD is a home treatment that spares the patient repeated
visits to the dialysis unit; holidays and travel are more
flexible, because the individual is not confined to an area
that has a renal unit. Starting RRT with PD gives patients more control of their life and offers to facilitate the
chance for rehabilitation (58-62). Wu et al (63) reported

that, after 1 year, patients on in-center HD and home PD
had similar health-related QoL, with some domains of
QoL better for home PD (i.e., financial well-being, higher scores for ability to travel, diet, etc.) and others (i.e.,
sexual function) better for in-center HD. These authors
suggest that before starting RRT, the attending physician
discuss those specific aspects of QoL that are important
to individual patients.
Other studies compared HHD (daily and/or nocturnal) with
in-center HD, using QoL scores (time trade-off, SF-36, global health index, etc.). All have favored home dialysis modalities (daily/nocturnal HD), over conventional in-center HD
(63, 64).

Cost of in-center versus home dialysis
In many countries, home PD is less expensive than incenter HD (65, 66). PD saves money not only because
the treatment itself costs less, but also medical costs
are lower among patients on PD. In Canada the cost for
in-center HD is almost double the cost of home PD (67).
Total cost for in-center HD was higher than that for home
daily HD in all studies.

Home dialysis first for new ESRD
patients: a new paradigm
The studies reported above showed that home-dialysis modalities (PD and HHD) prolong survival, improve QoL and
are more cost-efficient than in-center HD (64-66). In a recent
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paper, the authors studied and described the overall satisfaction with renal services among older patients dialyzing
with HD or PD at home. They concluded that older patients
trained to dialyze at home using PD or HD are highly satisfied with the nephrology service (staff, information provision,
involvement in decision-making and confidence in managing dialysis) – even when living remote from the nephrology
unit (68). In 1997 the Canadian Society of Nephrology recommended that “home (and self care) dialysis modalities,
which generally are most cost effective, should be encouraged by renal care providers.” We support the proposed
approach to new ESRD patients requiring dialysis. If the
patient has a potential living-related donor, a preemptive
transplantation should be encouraged. Otherwise, patients

References
1.

2.

3.

4.

5.

6.

7.

8.

402

should be presented with the advantages of home dialysis
and offered the option to choose between dialysis at home
(PD or HH) or in-center HD.
Financial support: None.
Conflict of interest statement: None.

Address for correspondence:
Elias D. Thodis, MD
University of Thrace
Division of Nephrology
P.O. Box 127
68100 Alexandroupolis, Greece
ithodis@med.duth.gr

9.

Benaroia M, Mendelssohn DC. The home dialysis first
paradigm: suitability and transitioning. Int Urol Nephrol.
2010;42:715-717.
Mendelssohn DC. Empowerment of patient preference in
dialysis modality selection. Am J Kidney Dis. 2004;43:930932.
US Renal Data System. USRDS Dialysis Morbidity and Mortality Study: Wave 2 (1997). Am J Kidney Dis. 30(2 Suppl
1):S67-S85.
Foley RN, Collins AJ. End-stage renal disease in the United
States: an update from the United States Renal Data System. J Am Soc Nephrol. 2007;18:2644-2648.
Li PK, Lui SL, Leung CB, et al; Participants of the Roundtable
Discussion on Dialysis Economics in Asia. Increased utilization of peritoneal dialysis to cope with mounting demand for
renal replacement therapy: perspectives from Asian countries. Perit Dial Int. 2007;27(Suppl 2):S59-S61.
MacGregor MS, Agar JW, Blagg CR. Home haemodialysis:
international trends and variation. Nephrol Dial Transplant.
2006;21:1934-1945.
Mendelssohn DC, Mujais SK, Soroka SD, et al. A prospective
evaluation of renal replacement therapy modality eligibility.
Nephrol Dial Transplant. 2009;24:555-561.
Jassal SV, Krishna G, Mallick NP, Mendelssohn DC. Attitudes of British Isles nephrologists towards dialysis modality selection: a questionnaire study. Nephrol Dial Transplant.
2002;17:474-477.

10.

11.

12.

13.

14.

15.

16.

Krishnan M, Lok CE, Jassal SV. Epidemiology and demographic aspects of treated end-stage renal disease in the
elderly. Semin Dial. 2002;15:79-83.
Verger C, Duman M, Durand PY, Veniez G, Fabre E, Ryckelynck JP. Influence of autonomy and type of home assistance
on the prevention of peritonitis in assisted automated peritoneal dialysis patients: an analysis of data from the French
language Peritoneal Dialysis Registry. Nephrol Dial Transplant. 2007;22:1218-1223.
Zhang AH, Bargman JM, Lok CE, et al. Dialysis modality
choices among chronic kidney disease patients: identifying
the gaps to support patients on home-based therapies. Int
Urol Nephrol. 2010;42:759-764.
Cornelis T, Rioux JP, Bargman JM, Chan CT. Home dialysis
is a successful strategy in nonrenal solid organ transplant
recipients with end-stage renal disease. Nephrol Dial Transplant. 2010;25:3425-3429.
Oreopoulos DG, Thodis E, Passadakis P, Vargemezis V. Home
dialysis as a first option: a new paradigm. Int Urol Nephrol.
2009;41:595-605.
Szabo E, Moody H, Hamilton T, Ang C, Kovithavongs C,
Kjellstrand C. Choice of treatment improves quality of life:
a study on patients undergoing dialysis. Arch Intern Med.
1997;157:1352-1356.
Mehrotra R, Blake P, Berman N, Nolph KD. An analysis of dialysis training in the United States and Canada. Am J Kidney
Dis. 2002;10:152-160.
Heaf J. Underutilization of peritoneal dialysis. JAMA.
2004;291:740-742.

© 2011 Società Italiana di Nefrologia - ISSN 1121-8428

JNEPHROL 2011; 24 ( 04 ) : 398-404

17. Mendelssohn DC, Pierratos A. Reformulating the integrated care concept for the new millennium. Perit Dial Int.
2002;22:5-8.
18. Morton RL, Devitt J, Howard K, Anderson K, Snelling P, Cass
A. Patient views about treatment of stage 5 CKD: a qualitative analysis of semistructured interviews. Am J Kidney Dis.
2010;55:431-440. doi:10.1053/j.ajkd.2009.11.011. Published
online February 8, 2010.
19. Centers for Medicare & Medicaid Services (CMS), HHS. Medicare program: end-stage renal disease prospective payment
system: final rule. Fed Regist. 2010;75:49029-49214.
20. US Renal Data System. USRDS 2009 annual data report: atlas of chronic kidney disease and end-stage renal disease
in the United States. Bethesda, MD: National Institutes of
Health, National Institute of Diabetes and Digestive and Kidney Disease; 2009.
21. Mehrotra R, Chiu Y-W, Kalantar-Zadeh K, Bargman J, Vonesh
E. Similar outcomes with hemodialysis and peritoneal dialysis with similar outcomes for end-stage renal disease treatment in United States. Arch Intern Med. 2010 Sept 27. [Epub
ahead of print].
22. Kutner NG, Zhang R, Huang Y, Wasse H. Patient awareness
and initiation of peritoneal dialysis. Arch Intern Med. 2010
Sept 27. [Epub ahead of print].
23. Ledebo I, Ronco C. The best dialysis therapy? Results from
an international survey among nephrology professionals.
NDT Plus. 2008;1:403-408.
24. Burkart J. The future of peritoneal dialysis in the United
States: optimizing its use [review]. Clin J Am Soc Nephrol.
2009;4(Suppl 1):S125-S131.
25. Oliver MJ, Garg AX, Blake PG, et al. Impact of contraindications, barriers to self-care and support on incident peritoneal
dialysis utilization. Nephrol Dial Transplant. 2010;25:27372744. Epub 2010 Feb 25.
26. Jung B, Blake PG, Mehta RL, Mendelssohn DC. Attitudes of
Canadian nephrologists toward dialysis modality selection.
Perit Dial Int. 1999;19:263-268.
27. Dimkovic N, Aggarwal V, Khan S, Chu M, Bargman J, Oreopoulos DG. Assisted peritoneal dialysis: what is it and who
does it involve? Adv Perit Dial. 2009;25:165-170.
28. Blake PG. Peritoneal dialysis: a “kinder, gentler” treatment
for the elderly? Perit Dial Int. 2008;28:435-436.
29. Dimkovic N, Oreopoulos D. Management of elderly patients
with end-stage kidney disease. Semin Nephrol. 2009;29:643649.
30. Quinn RR, Oliver MJ. Is assisted peritoneal dialysis an alternative to in-center hemodialysis? Perit Dial Int. 2006;26:650653.
31. Baboolal K, McEwan P, Sondhi S, Spiewanowski P, Wechowski J, Wilson K. The cost of renal dialysis in a UK setting: a
multicentre study. Nephrol Dial Transplant. 2008;23:19821989.
32. Nitsch D, Steenkamp R, Tomson CR, Roderick P, Ansell D,

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.
47.

Macgregor MS. Outcomes in patients on home haemodialysis in England and Wales, 1997-2005: a comparative cohort
analysis. Nephrol Dial Transplant. 2010 Sept 14. [Epub ahead
of print].
Shih YC, Guo A, Just PM, Mujais S. Impact of initial dialysis
modality and modality switches on Medicare expenditures of
end-stage renal disease patients. Kidney Int. 2005;68:319329.
Simmons RG, Anderson CR, Abress LK. Quality of life and
rehabilitation differences among four end-stage renal disease
therapy groups. Scand J Urol Nephrol Suppl. 1990;131:7-22.
Auer J, Gokal R, Stout JP, et al. The Oxford-Manchester
study of dialysis patients: age, risk factors and treatment
method in relation to quality of life. Scand J Urol Nephrol
Suppl. 1990;131:31-37.
Suri RS, Nesrallah GE, Mainra R, et al. Daily hemodialysis: a
systematic review. Clin J Am Soc Nephrol. 2006;1:33-42.
Eknoyan G, Beck GJ, Cheung AK, et al; Hemodialysis (HEMO)
Study Group. Effect of dialysis dose and membrane flux in
maintenance hemodialysis. N Engl J Med. 2002;347:20102019.
Chertow GN, Levin NW, Beck GL, et al; FHN Trial Group. In
center hemodialysis six times per week versus three times
per week. N Engl J Med. 2010;363:2287-2300.
Grzegorzewska AE, Banachowicz W. Evaluation of hemodialysis adequacy using online Kt/V and single-pool variablevolume urea Kt/V. Int Urol Nephrol. 2008;40:771-778.
Jansen DL, Rijken M, Heijmans M, Boeschoten EW. Perceived autonomy and self-esteem in Dutch dialysis patients:
the importance of illness and treatment perceptions. Psychol
Health. 2010 Jul; 25(6): 733-49.
Namiki S, Rowe J, Cooke M. Living with home-based haemodialysis: insights from older people. J Clin Nurs.2010 Feb;
19(3-4):547-55. Epub 2009 Nov. 3.
Agar JW, Hawley CM, George CR, Mathew TH, McDonald
SP, Kerr PG. Home haemodialysis in Australia: is the wheel
turning full circle? Med J Aust. 2010;192:403-406.
Mohr PE, Neumann PJ, Franco SJ, Marainen J, Lockridge R,
Ting G. The case for daily dialysis: its impact on costs and
quality of life. Am J Kidney Dis. 2001;37:777-789.
McFarlane PA, Bayoumi AM, Pierratos A, Redelmeier DA.
The impact of home nocturnal hemodialysis on end-stage
renal disease therapies: a decision analysis. Kidney Int.
2006;69:798-805.
Lee H, Manns B, Taub K, et al. Cost analysis of ongoing
care of patients with end-stage renal disease: the impact
of dialysis modality and dialysis access. Am J Kidney Dis.
2002;40:611-622.
Hodge MH. The path to a paradigm shift in hemodialysis.
Hemodial Int. 2010;14:5-10.
Fenton SS, Schaubel DE, Desmeules M, et al. Hemodialysis
versus peritoneal dialysis: a comparison of adjusted mortality rates. Am J Kidney Dis. 1997;30:334-342.

© 2011 Società Italiana di Nefrologia - ISSN 1121-8428

403

Oreopoulos and Thodis: Home PD for new ESRD patients

48. Bloembergen WE, Port FK, Mauger EA, Wolfe RA. A comparison of mortality between patients treated with hemodialysis
and peritoneal dialysis. J Am Soc Nephrol. 1995;6:177-183.
49. Gokal R, Figueras M, Ollé A, Rovira J, Badia X. Outcomes
in peritoneal dialysis and haemodialysis: a comparative assessment of survival and quality of life. Nephrol Dial Transplant. 1999;14(Suppl 6):24-30.
50. Held PJ, Port FK, Turenne MN, Gaylin DS, Hamburger RJ,
Wolfe RA. Continuous ambulatory peritoneal dialysis and hemodialysis: comparison of patient mortality with adjustment
for comorbid conditions. Kidney Int. 1994;45:1163-1169.
51. Report
CORR.
Canadian
Institute
for
Health
Information,2005,Annual Report-Treatment of End-Stage Organ Failure in Canada 2002 to 2003,Ottawa:CIHI,2006.
52. US Renal Data System. USRDS annual data report: atlas of
end-stage renal disease in the United States patient survival.
Bethesda, MD: National Institutes of Health, National Institute of Diabetes and Digestive and Kidney Diseases; 2007.
53. Woods JD, Port FK, Orzol S, et al. Clinical and biochemical correlates of starting “daily” hemodialysis. Kidney Int.
1999;55:2467-2476.
54. Blagg CR. Quotidian dialysis: the London, Ontario experience. Am J Kidney Dis. 2003;42(Suppl):1-2.
55. Tohansen KL. Arch Intern Med. 2010 Sept 27. [Epub ahead
of print].
56. Morton RL, Tong A, Howard K, Snelling P, Webster AC. The
views of patients and carers in treatment decision making
for chronic kidney disease: systematic review and thematic
synthesis of qualitative studies. BMJ. 2010;340:c112.
57. Liem YS, Wong JB, Hunink MG, de Charro FT, Winkelmayer
WC. Comparison of hemodialysis and peritoneal dialysis survival in The Netherlands. Kidney Int. 2007;71:153-158.
58. Apostolou T. Quality of life in the elderly patients on dialysis.
Int Urol Nephrol. 2007;39:679-683.
59. Julius M, Kneisley JD, Carpentier-Alting P, Hawthorne VM,
Wolfe RA, Port FK. A comparison of employment rates of patients treated with continuous ambulatory peritoneal dialysis
vs in-center hemodialysis (Michigan End-Stage Renal Disease Study). Arch Intern Med. 1989;149:839-842.

404

60. Tucker CM, Ziller RC, Smith WR, Mars DR, Coons MP.
Quality of life of patients on in-center hemodialysis versus
continuous ambulatory peritoneal dialysis. Perit Dial Int.
1991;11:341-346.
61. Merkus MP, Jager KJ, Dekker FW, et al; The Necosad Study
Group. Quality of life in patients on chronic dialysis: self-assessment 3 months after the start of treatment. Am J Kidney
Dis. 1997;29:584-592.
62. Ronco C, La Greca G. Integration of peritoneal dialysis in active uremia treatment. Perit Dial Int. 1997;17(Suppl 2):S155S160.
63. Wu AW, Fink NE, Marsh-Manzi JV, et al. Changes in quality
of life during hemodialysis and peritoneal dialysis treatment:
generic and disease specific measures. J Am Soc Nephrol.
2004;15:743-753.
64. Heidenheim AP, Muirhead N, Moist L, Lindsay RM. Patient
quality of life on quotidian hemodialysis. Am J Kidney Dis.
2003;42(Suppl):36-41.
65. Salonen T, Reina T, Oksa H, Rissanen P, Pasternack A. Alternative strategies to evaluate the cost-effectiveness of
peritoneal dialysis and hemodialysis. Int Urol Nephrol.
2007;39:289-298.
66. De Vecchi AF, Dratwa M, Wiedemann ME. Healthcare systems and end-stage renal disease (ESRD) therapies: an international review: costs and reimbursement/funding of ESRD
therapies. Nephrol Dial Transplant. 1999;14(Suppl 6):31-41.
67. Wolcott DL, Nissenson AR. Quality of life in chronic dialysis patients: a critical comparison of continuous ambulatory
peritoneal dialysis (CAPD) and hemodialysis. Am J Kidney
Dis. 1988;11:402-412.
68. Derrett S, Darmody M, Williams S, Rutherford M, Schollum
J, Walker R. Older peoples’ satisfaction with home-based dialysis. Nephrology (Carlton). 2010;15:464-470.

Accepted: March 24, 2011

© 2011 Società Italiana di Nefrologia - ISSN 1121-8428

