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Peritoneal dialysis (PD), hemodialysis (HD) and kidney
transplantation constitute an integral renal replacement therapy
program [1], where end-stage renal disease (ESRD) patients
can be shifted to one or more of these treatment modalities
according to their assessment and presctiption and/or when one
of these modalities fails to satisfy its needs [2]. PD has been well
established as a first choice renal replacement therapy (RRT)
modality with higher survival rate, especially in the first few years
of treating ESRD patients [3]. PD, and in particular when there
are no contraindications, can be an excellent initial choice and first
treatment option (Table 1).

Multiple studies have shown that when compared to HD, PD
is associated with equivalent or better survival especially among
non-diabetic and younger diabetic patients, where PD has an
equal or lower mortality rate during the first 1-2 years of therapy
[3-60]. More recent studies have shown that PD and in center
HD provide similar short and long term survival [7]. PD has the
benefits of preserving residual renal function [8], delaying the need
for vascular access and helping patients with multiple vascular
access failure, and constitutes a better option for older age groups
especially those with cardiovascular disease [8, 10]. PD has been
associated with lower risk of infection with hepatitis B and C [11,
12], better outcome after transplantation with lower incidence of
acute kidney injury and delayed graft function, lower costs than
HD, and in promoting self-care and helping patients who are in
need of more freedom [reviewed in 1]. In fact, PD has become
an attractive modality of renal replacement therapy following the
recent availability of new PD solutions such as icodextrin and
amino-acid-based [13, 14] and biocompatible PD fluids [15]. The
better understanding of the molecular mechanisms involved in
solute and water transport across the peritoneum, the advances in
PD technology, and in particular catheter placement [16], better
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connecting systems with significant reduction in peritonitis rate,
and the improved technology of new generation of automated
compact easy to use cyclers with many advantages (table 2) have
enhanced PD utilization [7]. Studies from the United Kingdom
[17] and studies from Netherlands, Belgium and New Haven
study [18-20] have documented that if patients are given informed
choice of dialysis treatment, 40-60% will choose PD modality. In
addition, when comparing patient satisfaction with modality of
HD versus PD as in CHOICE study, patients on PD therapy were
more satisfied [21]. Furthermore, patients on PD modality from
New Haven study were not only more satisfied with their care, but
they also felt with less significant impact of PD on their lives [22].

The use of cyclers in North America has increased from 10%
in 1990 to 54% in 2000 [23] and in Australia increased from
4% in 1995 to 42% in 2004 [24]. Furthermore, APD has grown
steadily in different parts of the world and, for example, it
accounts for 35% of the PD patients in Mexico [25]. Globally, it
has been estimated that approximately one-third of PD patients
are being maintained on APD treatment [20]. In contrast with
continuous ambulatory peritoneal dialysis (CAPD), the efficacy
of APD, especially in high and high-average peritoneal transport
membranes [27], its higher [25] or similar [24, 28] patient and
technique survival rates[2], reduced peritonitis rates [2, 25, 29, 30],
similar extracellular fluid volume and blood pressure control and
sodium removal [31] or enhanced ultrafiltration [32], avoidance
of high intraperitoneal pressure and decreased mechanical
complications [33], home therapy and improved quality of life
with more freedom for patients to fulfill their employment and
lifestyle [34], all of which enhanced the popularity of APD
modality [35]. These advantages have been shown in HD patients
transferred to APD [2], and confirmed even for anuric patients
as demonstrated in the European Automated Peritoneal Dialysis
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Table 1: Ten benefits of peritoneal dialysis treatment as first option of RRT

. Preserving residual renal function

. Delaying the need for vascular access

. Suitable for very young and elderly patients

. Dialysis at home; promoting self-care and freedom

. Lifestyle advantages: fulfillment of study, business and social commitments

. Balanced quality dialysis

. Offers lower risk of infection with hepatitis B and C

. Positive influence on outcome of patients with DM and IHD
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. Improvement of survival rate

10. Better preparation for kidney transplantation

RRT: Renal Replacement Therapy, DM: Diabetes Mellitus, IHD: Ischemic Heart Disease

Table 2: Advantages of APD Treatment

Balanced quality dialysis

Better adjustment of PD prescription

Greater clearances and less mechanical difficulties than CAPD

Avoidance of high intraperitoneal pressure with CAPD

Positive influence on outcome of patients with DM and IHD

Adequate drainage

Suitable for very young and elderly patients

Less incidence of peritonitis

R R PR BN AN ol IRl H O e

Dialysis at home

10. Dialysis is performed overnight while patient is asleep without much disturbance

11. Lifestyle advantages: fulfillment of study, business and social commitments

12. Simple, efficient, friendly to use, compact and easy to carry and transport cycler machines (suitcase on wheels)

PD: Peritoneal Dialysis, APD: Automated Peritoneal Dialysis, CAPD: Continuous Ambulatory Peritoneal Dialysis,
DM: Diabetes Mellitus, IHD: Ischemic Heart Disease

Outcome (EAPOS) Study [36].

However, despite these multiple benefits and advantages there
hasn’t been much progress [37]| but rather a decline in PD
utilization in several countries. The penetration rate of PD
worldwide is about 11% [35, 38]. PD modality has been declining
in most developed countries [39, 40] but increasing in developing
countties|[35, 41]. In United States, the use of PD has increased
appreciably in recent years (7.4% of patients with a known
dialysis modality). This change is associated with the new bundled
payment system, with its clear incentives for peritoneal dialysis
[42]. Likewise, allowing reimbursement of PD, but not HD, has
permitted to increase the use of PD over HD in many Asian
countries like Hong Kong, Vietnam, Taiwan, Thailand, as well
as in New Zealand and Australia over recent years [42, 43]. The
major reasons of under utilization of PD modality include (1) lack
or inadequate pre-dialysis education [44| and patient’s awareness
of RRT options |7, 44, 45], and in particular the suitability and
advantages of PD modality, (2) insufficient or lack of focus on
patients’ training and encouragement and support, especially
for anxious and unwell patients who might be nervous about
participating in their own treatment [46-48], (3) lack or inadequate
training of nursing staff and nephrologists in PD therapy [45,
491, (4) insufficient encouragement and support of medical and

nursing staff to guide patients to chose or implement PD modality
as a possible first choice therapy [45, 50|, (5) lack or insufficient
appreciation of the concept of “integrated renal replacement
therapy (RRT) program” [1], and (6) inadequate preparation or
lack of a proper set up of an independent PD unit [51, 52].

The success and continuity of a PD program relies on different
factors including (1) enthusiasm and commitment of the PD
team [53, 54|, (2) continuous training program for medical
and nursing staff, (3) structured educational program for pre-
dialysis chronic kidney disease (CKD) patients, (4) application of
continuously updated policies and procedures, (5) and continuous
evaluation and assessment of the applied program (table 3).
Actually, implementation of these major steps should not only
lay the foundation for solid PD program, but also should help
in providing and maintaining adequate and unified standard
technical PD performance [55] and successful continuity of the
program (table 4). This approach should be reflected on extended
patient’s PD treatment years, as an initial option of RRT,
preservation of residual renal function, better preparation of
kidney transplantation, delaying or avoidance of HD with vascular
access problems, enjoying social life and more freedom together
with least technical, infectious and non-infectious complications.
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Table 3: Ten Steps for Implementation of PD Program

toneal dialysis.

1. Adequate training (and re-training) and reorientation of medical staff (doctors and nurses) in principles and practice of peti-

/ social wotker / psychologist / dietician).

2. Creation of committed and cooperative PD team (nephtologist / PD nurses / general surgeon or interventional nephrologist

3. A basic, but well planned, equipped and organized PD unit (including educational, training and treatment sections).

4. Establishment and regular update of detailed PD policies and procedures.

5. Early approach (in nephrology clinic) of patients with CKD (stage 4).

6. Arrangement for patients to visit the PD unit and meet PD patients.

7. Adequate pre-dialysis education and training of potential PD patients.

re-training program).

8. Back up support: (storage, PD solutions delivery system to patients at home, continuous education, assessment and patient

9. Regular and continuous PD education and training of medical staff.

10. Close and continuous monitoring of the PD program: assessment and re-evaluation of clinical outcome, and adjustment of
policies and procedures according to results in order to achieve the best out of the PD program.

PD: Peritoneal Dialysis, APD: Automated Petitoneal Dialysis.

Table 4: Requirements for Establishing and Succeeding a PD Program

1. Motivation

surgeons, nurses, social workers, and dietitians.

Well motivated and dedicated team is the cornerstone to a successful PD program. The team should include nephrologists,

2. Support

Inpatients beds, Back up HD, OPD clinic and training/education rooms.

3. Staffing

Well trained medical /nursing staff to cover patients’ needs on 24h basis.

4. Finances

fluids to patient’s homes.

Financial support is needed for clinical, chemical, and microbiological laboratory, as well as a reliable distribution of PD

5. Training

nurses, and patients.

Awell trained and updated health team is needed to contribute to effective delivery of services. This includes doctors,

6. Qualities of a PD nurse

Peritoneal dialysis nurses should have certain qualities to insure the progress and success PD program. This includes pa-
tience, consistency, flexibility, sense of humor, ability to communicate, and good judgment.

7. Protocols

cedures.

Each unit needs to have protocols for various procedures to ensure safe and consistent care. The required protocols
include training program, treatment of infections, laboratory tests and medication, and infection control policies and pro-

8. Data Recording and Monitoring

ity management.

Recording and monitoring morbidity and mortality rates as well as incidence of peritonitis should support continuous qual-

PD: Peritoneal Dialysis, HD: Hemodialysis, OPD: Outpatient Department

In conclusion, peritoneal dialysis constitutes an essential part
of the integrated renal replacement therapy care for patients
with ESRD. Despite the multiple benefits and advantages and
improved technology in PD sets, solutions and cyclers, there
hasn’t been much progress in PD utilization in many counttries.
The achievement and maintenance of a successful performance
of PD unit requires the understanding and implementation
of an integrated PD program concept, and the availability of
essential needs and requirements. A structured model of PD
program should be based on adequate theoretical and practical
training of medical and nursing staff, and provides education
and practical training of pre-dialysis ESRD patients and those

transferred to PD from failed HD treatment. The program
should be supported by detailed written and applied PD policies
and procedures, including protocols for training and treatment of
infections. The establishment of a purpose built, or transformed
PD unit, together with continuous evaluation and assessment
of performance can ensure the success and continuity. These
measures, and the availability of trained and dedicated PD team,
and the effectiveness of a training center in unifying the training
standards and technique survival in support of PD program,
should result in a successful performance and continuity of a PD
program.

Karkar A (2016) Towards A Successful Peritonea Dialysis Program. Inz | Chronic Dis Ther. 2(1e), 1-4.

2
O




OPEN ACCESS

References

[1].

=
=2

[26].

[27].

Karkar A (2016) Towards A Successful Peritonea Dialysis Program. Inz | Chronic Dis Ther. 2(1e), 1-4.

Lameire N, Van Biesen W, Vanholder R (2000) The role of peritoneal dialysis
as first modality in an integrative approach to patients with end-stage renal
disease. Perit Dial Int. 20 (I): S134-S141.

Karkar A, Abdelrahman MR (2011) Outcome of Patients Treated with Au-
tomated Peritoneal Dialysis: Effects of Selection of Patients. Saudi ] Kidney
Dis Transplant. 22(1): 40-48.

McDonald SP, Marshall MR, Johnson DW, Polkinghorne KR (2009) Rela-
tionship between dialysis modality and mortality. ] Am SocNephrol. 20(1):
155-163.

Heaf ]G, Lokkegaard H, Madsen M (2002) Initial survival advantage of
peritoneal dialysis relative to haemodialysis. Nephrol Dial Transplant. 17(1):
112-117.

Venosh EF, Snyder JJ, Foley RN, Collins AJ (2006) Mortality studies com-
paring peritoneal dialysis and hemodialysis: what do they tell us? Kidney Int.
103: S3-S11.

Liem YS, Wong JB, Hunink MG, de Charro Fort, Winkelmayer WC (2007)
Comarison of hemodialysis and peritoneal dialysis survival in the Nether-
lands. Kidney Int. 71(2) : 153-158.

Mehrotra R, Devuyst O, Davies SJ, Johnso DW (2016) The Current State of
Peritoneal Dialysis. ] Am SocNephrol.

Wang AYM (2007) The heart of peritoneal dialysis: residual renal function.
Perit Dial Int. 27(2): 116-124.

Franco MG, Lima G. (2007) Peritoneal dialysis in the elderly patients. Perit
Dial Int. 27(3): S15.

. Brown EA (2008) Peritoneal dialysis for older people: Overcoming the bar-

riers. Kidney Int. (108): S68-S71.

. Pereira B, Levey A (1997) Hepatitis C virus infection in dialysis and renal

transplantation. Kidney Int. 51(4): 981-999.

. Cendoroglo M, Draibe S, Silva A, et al., (1995) Incidence and risk factors

for hepatitis B virus and hepatitis C virus infection among hemodialysis and
CAPD patients: evidence for environmental transmission. Nephrol Dial

Transplant. 10(2): 240-246.

. Dombros N, Dratwa M, Feriani M, et al., (2005) European best practice

guidelines for peritoneal dialysis. 5 Peritoneal dialysis solutions. Nephrol

Dial Transplant. 20( 9): ix16-ix20.

. Frampton JE, Plosker GL (2003) Icodextrin: a review of its use in peritoneal

dialysis. Drugs. 63(19): 2079-2105.

. Kim S, Oh J, Kim S, Chung W, Ahn C, Kim SG, Oh KH (2009) Ben-

efits of biocompatible PD fluid for preservation of residual renal function
in incident CAPD patients: a 1-year study. Nephrol Dial Transplant. 24(9):
2899-908.

. Youmbissi TJ, Malik TQ, Abdulrahman MR, Karkar A (2001) Simplified

surgical placement of Tenckhoff catheter under local anesthesia: The Dam-
mam Central Hospital experience. Saudi ] Kidney Dis Transplant. 12 (2):
175-178.

. Little J, Irwin A, Marshall T, Rayner H, Smith S (2001) Predicting a patient’s

choice of dialysis modality: experience in a United Kingdom renal depart-
ment. Am J Kidney Dis. 37(5): 981-986.

. Jager K], Korevaar JC, Dekker FW, Krediet RT, Boeschoten EW (2004) The

effect of contraindications and patient preference on dialysis modality selec-
tion in ESRD patients in The Netherlands. Netherlands Cooperative Study
on the Adequacy of Dialysis (NECOSAD) Study Group. Am ] Kidney Dis.
43(5): 891-899.

. Rodd K, Wuerth D, Finkelstein FO (2006) Progress and Barriers that Con-

tinue to Challenge the CKD Educational Process. Perit Dial Int. 26 ( 1):
46A.

. Goovaerts T, Jadoul M, Gofhin E (2005) Influence of a Pre-Dialysis Educa-

tion Programme (PDEP) on the mode of renal replacement therapy. Neph-
rol Dial Transpl. 20(9): 1842-1847.

. Rubin HR, Fink NE, Plantinga LC (2004) Patient ratings of dialysis care

with peritoneal dialysis vs. Hemodialysis. JAMA. 291(6): 697-704.

. Juergensen E, Wuerth D, Juergensen PJ (2006) Hemodialysis and peritoneal

dialysis: patient’s assessment of their satisfaction with therapy and the impact

of the therapy on their lives. Clin ] Am SocNephrol. 1(6): 1191-1196.

. Flanigan MJ, Rocco MV, Prowant B (2001) Clinical performance measures:

the changing status of peritoneal dialysis. Kidney Int. 60(6): 2377-2384.

. Badve SV, Hawley CM, Mcdonald SP, Mudge DW, Rosman JB, Brown FG,

Johnson DW (2008) Automated and continuous ambulatory peritoneal di-
alysis have similar outcomes. Kidney Int. 73(4): 480-488.

. Ramos Sanchez A, Madonia C, Rascon-Pacheco RA (2008) Improved pa-

tient/technique survival and peritonitis rates in patients treated with auto-
mated peritoneal dialysis when compared to continuous ambulatory perito-
neal dialysis in a Mexican PD center. Kidney Int. 108: S76-S80.
Venkataraman V, Nolph KD (2002) Utilization of PD modalities: evolution.
Semin Dial. 15(6): 380-384.

Keshaviah P, Emerson PE Vonesh EF, Brandes JC (1994) Relationship be-

[28].

http://scidoc.org/IJCDT.php

tween body size, fill volume, and mass transfer area coefficient in peritoneal
dialysis. ] Am SocNephrol. 4(10): 1820-1826.

Michels MW, Verduijn M, Boeschoten EW, Dekker FW, KredietRT, (2009)
Similar survival on automated peritoneal dialysis and continuous ambula-
tory peritoneal dialysis in a large prospective cohort. Clin ] Am SocNephrol.
4(5): 943-949.

. Huang JW, Hung KY, Yen CJ, et al., (2001) Comparison of infectious com-

plications in peritoneal dialysis patients using either a twin-bag system or
automated peritoneal dialysis. Nephrol Dial Transplant. 16(3): 604-607.

. Grothe C, Taminato M, Belasco A, Sesso R, Barbosa D (2016) Prophylactic

treatment of chronic renal disease in patients undergoing peritoneal dialysis
and colonized by Staphylococcus aureus: a systematic review and metaanaly-

sis. BMC Nephrology. 17(1): 115.

. Davison SN, Jhangri GS, Jindal K, Pannu N (2009) Comparison of volume

overload with cycler-assisted versus continuous ambulatory peritoneal dialy-

sis. Clin J Am SocNephrol. 4(6): 1044-1050.

. Mujais S, Nolph K, Gokal R, et al., (2000) Evaluation and management

of ultrafiltration problems in peritoneal dialysis. International Society of
peritoneal Dialysis Ad Hoc Committee on Ultrafiltration Management in
Peritoneal Dialysis. Perit Dial Int. 20(4): $5-S21.

. Blake P (1999) Advantages and disadvantages of automated peritoneal di-

alysis compared to continuous ambulatory peritoneal dialysis. Perit Dial Int.

19(2): S121-S124.

. De Wit GA, Merkus MP, Krediet RT, et al., (2001) A comparison of qual-

ity of life of patients on automated and continuous ambulatory peritoneal
dialysis. Perit Dial Int. 21(3): 306-312.

. Jain AK, Blake P, Cordy P, Garg AX (2012) Global trends of peritoneal dialy-

sis. ] Am SocNephrol. 23(3): 533-544.

. Brown EA, Davies SJ, Heimburger O, et al., (2001) Adequacy targets can be

met in anuric patients by automated peritoneal dialysis: baseline data from

the EAPOS. Perit Dial Int. 21 (13) : S133-S137.

. Lameire N, Peeters B, Vanholder R, Van Biesen W (2006) Peritoneal dialysis

in Europe: an analysis of its rise and fall. Blood Purif. 24(1): 107-114.

. Struijk DG (2015) Peritoneal Dialysis in Western Countries. Kidney Dis.

1(3): 157-164.

. Remén-Rodriguez C, Quirés-Ganga P, Portolés-Pérez ], Gémez-Rolddn C,

Miguel-Carrasco A, et al., (2014) GrupoCooperativoRegistrosEspafioles de
Didlisis Peritoneal [Results of the cooperative study of Spanish peritoneal di-
alysis registries: analysis of 12 years of follow-up]. Nefrologia. 34(1): 18-33.

. MacNeill §J, Casula A, Shaw C, Castledine C (2016) UK Renal Registry

18th Annual Report: Chapter 2 UK Renal Replacement Therapy Prevalence
in 2014: National and Centre-specific Analyses. Nephron. 132(1): 41-68.

. Najafi I (2009) Peritoneal dialysis in iran and the middle East. Perit Dial Int.

29 (2): $217-S221.

. USRDS Annual Data Report (2014) Atlas of Chronic Kidney Disease and

End-Stage Renal Disease in the United States. Am J Kidney Dis. 63(1): el-
e478.

. Kwong VW, Li PK (2015) Peritoneal dialysis in Asia. Kidney Dis. 1(3): 147-

156.

. Karkar A (2011) The value of pre-dialysis care. Saudi ] Kidney Dis Trans-

plant. 22 (3): 419-427.

. Karkar A (2011) Caring for patients with chronic kidney disease: benefits

and rewards. Int ] Nephrol. 11(40): 6.

. Bernardini J, Price V, Figueiredo A (2006) Peritoneal dialysis patient train-

ing, (ISPD guidelines/recommendations). Perit Dial Int. 26: 625-632.

. Swiech-Bruce C (2009) Training tool empowers elderly. Perit Dial Int. 29

(1): S5-S15.

. Kazancioglu R, Ozturk S, Yucel L, Guvenc S, Ekiz S, Dogan S (2008) Im-

portance of home visits in peritoneal dialysis. Dialysis & Transplantation.

37(4): 132-136.

. Troidle LK, Kliger AS, Finkelstein FO (2006) Barriers to CPD utilization in

network#1, New England. Perit Dial Int. 26(4): 452-457.

. Durand PY and Verger C (2006) The state of peritoneal dialysis in France.

Perit Dial Int. 26: 654-657.

. Finkelstein FO (2006) Structural requirements for a successful chronic peri-

toneal dialysis program. Kidney Int. (103): S118-21.

. Mehrotra R, Khawar O, Duong U, Fried L, Norris K, Nissenson A, Kalan-

tar-Zadeh K (2009) Ownership patterns of dialysis units and peritoneal
dialysis in the United States: utilization and outcomes. Am ] Kidney Dis.
54(2): 289-98.

. Diaz-Buxo JA, Crawford-Bonadio TL, St. Pierre D, Ingram KM (2006) Es-

tablishing a successful home dialysis program. Blood Purif. 24(1): 22-27.

. Piraino B.(2006) Nurses and physicians working together. Perit Dial Int.

26(6): 641-642.

. Youmbissi TJ, Malik TQ, Rafi A, Al Ahmad E, Sinha AK, Abdulrahman M,

Karkar A (2001) CAPD in Dammam Central Hospital, Saudi Arabia: A five-
year experience. Saudi ] Kidney Dis Transplant. 12 (4): 511-515.



http://www.ncbi.nlm.nih.gov/pubmed/10911659
http://www.ncbi.nlm.nih.gov/pubmed/10911659
http://www.ncbi.nlm.nih.gov/pubmed/10911659
http://www.ncbi.nlm.nih.gov/pubmed/21196611
http://www.ncbi.nlm.nih.gov/pubmed/21196611
http://www.ncbi.nlm.nih.gov/pubmed/21196611
http://www.ncbi.nlm.nih.gov/pubmed/19092128
http://www.ncbi.nlm.nih.gov/pubmed/19092128
http://www.ncbi.nlm.nih.gov/pubmed/19092128
http://www.ncbi.nlm.nih.gov/pubmed/11773473
http://www.ncbi.nlm.nih.gov/pubmed/11773473
http://www.ncbi.nlm.nih.gov/pubmed/11773473
http://www.ncbi.nlm.nih.gov/pubmed/17080109

http://www.ncbi.nlm.nih.gov/pubmed/17080109

http://www.ncbi.nlm.nih.gov/pubmed/17080109

http://www.ncbi.nlm.nih.gov/pubmed/17136031
http://www.ncbi.nlm.nih.gov/pubmed/17136031
http://www.ncbi.nlm.nih.gov/pubmed/17136031
http://www.ncbi.nlm.nih.gov/pubmed/27339663
http://www.ncbi.nlm.nih.gov/pubmed/27339663
http://www.pdiconnect.com/content/27/2/116.abstract
http://www.pdiconnect.com/content/27/2/116.abstract
http://www.pdiconnect.com/content/27/Supplement_3/S15.1.abstract?cited-by=yes&legid=pdi;27/Supplement_3/S15

http://www.pdiconnect.com/content/27/Supplement_3/S15.1.abstract?cited-by=yes&legid=pdi;27/Supplement_3/S15

http://www.ncbi.nlm.nih.gov/pubmed/18379551
http://www.ncbi.nlm.nih.gov/pubmed/18379551
http://www.ncbi.nlm.nih.gov/pubmed/9083262
http://www.ncbi.nlm.nih.gov/pubmed/9083262
http://www.ncbi.nlm.nih.gov/pubmed/7538651
http://www.ncbi.nlm.nih.gov/pubmed/7538651
http://www.ncbi.nlm.nih.gov/pubmed/7538651
http://www.ncbi.nlm.nih.gov/pubmed/7538651
http://www.ncbi.nlm.nih.gov/pubmed/16263745
http://www.ncbi.nlm.nih.gov/pubmed/16263745
http://www.ncbi.nlm.nih.gov/pubmed/16263745
http://www.ncbi.nlm.nih.gov/pubmed/12962523
http://www.ncbi.nlm.nih.gov/pubmed/12962523
http://www.ncbi.nlm.nih.gov/pubmed/19258384
http://www.ncbi.nlm.nih.gov/pubmed/19258384
http://www.ncbi.nlm.nih.gov/pubmed/19258384
http://www.ncbi.nlm.nih.gov/pubmed/19258384
http://www.ncbi.nlm.nih.gov/pubmed/18209370

http://www.ncbi.nlm.nih.gov/pubmed/18209370

http://www.ncbi.nlm.nih.gov/pubmed/18209370

http://www.ncbi.nlm.nih.gov/pubmed/18209370

http://www.ncbi.nlm.nih.gov/pubmed/11325680
http://www.ncbi.nlm.nih.gov/pubmed/11325680
http://www.ncbi.nlm.nih.gov/pubmed/11325680
http://www.ncbi.nlm.nih.gov/pubmed/15112180
http://www.ncbi.nlm.nih.gov/pubmed/15112180
http://www.ncbi.nlm.nih.gov/pubmed/15112180
http://www.ncbi.nlm.nih.gov/pubmed/15112180
http://www.ncbi.nlm.nih.gov/pubmed/15112180
http://www.pdiconnect.com/content/26/Supplement_1/S43.full.pdf

http://www.pdiconnect.com/content/26/Supplement_1/S43.full.pdf

http://www.pdiconnect.com/content/26/Supplement_1/S43.full.pdf

http://www.ncbi.nlm.nih.gov/pubmed/15919693
http://www.ncbi.nlm.nih.gov/pubmed/15919693
http://www.ncbi.nlm.nih.gov/pubmed/15919693
http://www.ncbi.nlm.nih.gov/pubmed/14871912
http://www.ncbi.nlm.nih.gov/pubmed/14871912
http://www.ncbi.nlm.nih.gov/pubmed/17699347
http://www.ncbi.nlm.nih.gov/pubmed/17699347
http://www.ncbi.nlm.nih.gov/pubmed/17699347
http://www.ncbi.nlm.nih.gov/pubmed/11737613
http://www.ncbi.nlm.nih.gov/pubmed/11737613
http://www.ncbi.nlm.nih.gov/pubmed/18046315
http://www.ncbi.nlm.nih.gov/pubmed/18046315
http://www.ncbi.nlm.nih.gov/pubmed/18046315
http://www.ncbi.nlm.nih.gov/pubmed/18379553
http://www.ncbi.nlm.nih.gov/pubmed/18379553
http://www.ncbi.nlm.nih.gov/pubmed/18379553
http://www.ncbi.nlm.nih.gov/pubmed/18379553
http://www.ncbi.nlm.nih.gov/pubmed/12437529

http://www.ncbi.nlm.nih.gov/pubmed/12437529

http://www.ncbi.nlm.nih.gov/pubmed/8068881
http://www.ncbi.nlm.nih.gov/pubmed/8068881
http://www.ncbi.nlm.nih.gov/pubmed/8068881
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2676179/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2676179/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2676179/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2676179/
http://www.ncbi.nlm.nih.gov/pubmed/11239039
http://www.ncbi.nlm.nih.gov/pubmed/11239039
http://www.ncbi.nlm.nih.gov/pubmed/11239039
http://www.ncbi.nlm.nih.gov/pubmed/27527505

http://www.ncbi.nlm.nih.gov/pubmed/27527505

http://www.ncbi.nlm.nih.gov/pubmed/27527505

http://www.ncbi.nlm.nih.gov/pubmed/27527505

http://www.ncbi.nlm.nih.gov/pubmed/19406971

http://www.ncbi.nlm.nih.gov/pubmed/19406971

http://www.ncbi.nlm.nih.gov/pubmed/19406971

http://www.ncbi.nlm.nih.gov/pubmed/10406505

http://www.ncbi.nlm.nih.gov/pubmed/10406505

http://www.ncbi.nlm.nih.gov/pubmed/10406505

http://www.ncbi.nlm.nih.gov/pubmed/10406505

http://www.ncbi.nlm.nih.gov/pubmed/10406505
http://www.ncbi.nlm.nih.gov/pubmed/10406505
http://www.ncbi.nlm.nih.gov/pubmed/10406505
http://www.ncbi.nlm.nih.gov/pubmed/11475348
http://www.ncbi.nlm.nih.gov/pubmed/11475348
http://www.ncbi.nlm.nih.gov/pubmed/11475348
http://www.ncbi.nlm.nih.gov/pubmed/22302194
http://www.ncbi.nlm.nih.gov/pubmed/22302194
http://www.ncbi.nlm.nih.gov/pubmed/11887807
http://www.ncbi.nlm.nih.gov/pubmed/11887807
http://www.ncbi.nlm.nih.gov/pubmed/11887807
http://www.ncbi.nlm.nih.gov/pubmed/16361850

http://www.ncbi.nlm.nih.gov/pubmed/16361850

http://www.ncbi.nlm.nih.gov/pubmed/27536676
http://www.ncbi.nlm.nih.gov/pubmed/27536676
http://www.revistanefrologia.com/en-publicacion-nefrologia-articulo-results-cooperative-study-spanish-peritoneal-dialysis-registries-analysis-12-years-X2013251414053689
http://www.revistanefrologia.com/en-publicacion-nefrologia-articulo-results-cooperative-study-spanish-peritoneal-dialysis-registries-analysis-12-years-X2013251414053689
http://www.revistanefrologia.com/en-publicacion-nefrologia-articulo-results-cooperative-study-spanish-peritoneal-dialysis-registries-analysis-12-years-X2013251414053689
http://www.revistanefrologia.com/en-publicacion-nefrologia-articulo-results-cooperative-study-spanish-peritoneal-dialysis-registries-analysis-12-years-X2013251414053689
https://www.renalreg.org/wp-content/uploads/2015/01/02-Chap-02.pdf
https://www.renalreg.org/wp-content/uploads/2015/01/02-Chap-02.pdf
https://www.renalreg.org/wp-content/uploads/2015/01/02-Chap-02.pdf
http://www.ncbi.nlm.nih.gov/pubmed/19270222
http://www.ncbi.nlm.nih.gov/pubmed/19270222
http://www.ajkd.org/issue/S0272-6386(13)X0014-9
http://www.ajkd.org/issue/S0272-6386(13)X0014-9
http://www.ajkd.org/issue/S0272-6386(13)X0014-9
https://www.karger.com/Article/FullText/439193
https://www.karger.com/Article/FullText/439193
http://www.ncbi.nlm.nih.gov/pubmed/21566294
http://www.ncbi.nlm.nih.gov/pubmed/21566294
https://www.hindawi.com/journals/ijn/2011/639840/
https://www.hindawi.com/journals/ijn/2011/639840/
http://www.pdiconnect.com/content/26/6/625.full.pdf
http://www.pdiconnect.com/content/26/6/625.full.pdf
http://www.pdiconnect.com/content/29/Supplement_1/S5.full?sid=80e5045c-c94a-4754-a377-bb6ea13d5acd
http://www.pdiconnect.com/content/29/Supplement_1/S5.full?sid=80e5045c-c94a-4754-a377-bb6ea13d5acd
http://onlinelibrary.wiley.com/doi/10.1002/dat.20208/pdf

http://onlinelibrary.wiley.com/doi/10.1002/dat.20208/pdf

http://onlinelibrary.wiley.com/doi/10.1002/dat.20208/pdf

http://www.ncbi.nlm.nih.gov/pubmed/16881340
http://www.ncbi.nlm.nih.gov/pubmed/16881340
http://www.pdiconnect.com/content/26/6/654.full.pdf

http://www.pdiconnect.com/content/26/6/654.full.pdf

http://www.ncbi.nlm.nih.gov/pubmed/17080101
http://www.ncbi.nlm.nih.gov/pubmed/17080101
http://www.ncbi.nlm.nih.gov/pubmed/19359081
http://www.ncbi.nlm.nih.gov/pubmed/19359081
http://www.ncbi.nlm.nih.gov/pubmed/19359081
http://www.ncbi.nlm.nih.gov/pubmed/19359081
http://www.ncbi.nlm.nih.gov/pubmed/16361836

http://www.ncbi.nlm.nih.gov/pubmed/16361836

http://www.ncbi.nlm.nih.gov/pubmed/17047227
http://www.ncbi.nlm.nih.gov/pubmed/17047227
http://www.ncbi.nlm.nih.gov/pubmed/18209394

http://www.ncbi.nlm.nih.gov/pubmed/18209394

http://www.ncbi.nlm.nih.gov/pubmed/18209394


	Keywords

