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A b s t r a c t: Peritoneal dialysis (PD) is a well established renal replacement 
therapy (RRT). It appears to have some excellent properties as a first line RRT, as it 
preserves residual renal function, improves clearance of middle and larger solutes and 
preserves vascular access.  

To improve PD penetration, it is necessary to have a well established pre-dia-
lysis programme, as information seems to be the clue in the choice and the success of PD. 

Furthermore, it is important that patients and nurses are well educated in the 
practice of PD. This reduces the need for hypertonic bags by better compliance with the 
salt restrictive diet, reduces exposure to dialysate per se by adapting the number and 
length of the dwells to the needs of the patient, and increases peritonitis-free survival, 
thus prolonging the survival of the peritoneal membrane. In addition, it is clear that the 
use of new low glucose degradation products and normal pH solutions will also improve 
the technical success of PD. The collaboration of industry with local health care 
providers could be a necessity in overcoming the costs induced by the import of 
dialysate solutions paid for in foreign currency. 
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Introduction 
 

The use of dialysis and transplantation as complementary therapies in 
the provision of care for renal replacement therapy (RRT) is well established. 
Peritoneal dialysis (PD) and haemodialysis (HD) are most commonly seen as 
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competitive therapies. There are, however, many arguments for considering them 
as complementary, rather than competitive. These arguments not only include 
medical, but also logistical, financial and psycho-social aspects of RRT, as 
reviewed elsewhere by Van Biesen et al. [1].  

The need for RRT has an enormous impact on the life-expectancy and 
the psycho-social life of the patient, and means a substantial cost to society in 
both money and manpower. In addition, the increasing number of patients in 
need of RRT, and the potential benefits of an earlier start of RRT, should urge 
the nephrological community to consider new patient-and-treatment flow charts 
to optimize the treatment of RRT in a cost-effective way [2]. The “integrated 
care concept” [3] advocates that RRT-providing centres should offer all three 
treatment modalities in an unbiased way to the patient. By this approach, the 
advantages of HD, PD and transplantation can be fully exploited, while the 
disadvantages can be avoided. In this way, every patient can be on the most 
optimal treatment for her/him at every particular stage of her/his disease. 

Despite the first-proven benefits of PD, PD penetration throughout the 
world seems not to have increased to the same extent as HD penetration. 

This paper will focus on 1) why having a PD programme is of impor-
tance; 2) how we can improve the number of patients starting on PD and 3) how 
we can extend the technique success of patients started on PD. 
 

Benefits of integrated care/having a PD programme 

The unbiased choice between the different RRT modalities is the first 
premise of the integrated care approach. This implies that all dialysis centres 
should at least offer the possibility of starting PD. This, in turn, implies 
education of patient and clinician regarding the advantages and disadvantages 
of the different RRT modalities, the potential benefits of PD-first, and the 
potential need to transfer between different modalities.  

There is now accumulating evidence that educated “empowered” pati-
ents have better outcomes [4], and that patients who start on PD have more 
knowledge of their therapy than HD patients [5]. This results in a greater feeling 
of well-being, and probably also a better outcome. It is striking in this context 
that late-referred patients have a survival disadvantage in haemodialysis, but 
that this effect disappears in the peritoneal dialysis patients, probably because 
these patients receive highly intense education during their training [6].  

The RRT-providing centre has to develop a well-structured assessment 
and education policy, including dedicated staff members conducting interviews 
in the home environment, with patient, family members and relatives.  

The availability of both an established PD and HD programme increa-
ses the flexibility of the centre, as a PD programme can be expanded or shrunk 
according to the needs, which is far more difficult to achieve through a HD pro-
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gramme. Eventual (short-term) emergency transfers, e.g. from PD to HD in case 
of severe peritonitis, or from HD to PD when vascular access fails, can also be 
managed more easily. 

Although patients should have free choice between HD and PD, there 
are some advantages to start RRT with PD, and patients should be informed about 
these potential advantages. 

The advantages of PD first have been well rehearsed elsewhere, and in-
clude (a) preservation of residual renal function, (b) improved early graft func-
tion after renal transplantation, (c) preservation of vascular access sites, (d) avoi-
dance of blood-borne infection, e.g. hepatitis C, (e) financial and logistical advan-
tages, and (f) improved quality of life and employment rates. There is also in-
creasing evidence that the mortality risk is lower on PD as compared to HD 
during the first three to four years of RRT [7–10]. 

The preservation of the residual renal function on PD is probably not 
only related to the better haemodynamic stability of PD patients, but is probably 
also related to removal of middle molecules or biocompatibility issues since, as 
also in haemofiltration, residual renal function seems to be preserved [11]. 

Although the exact mechanism remains to be unravelled [12], there is 
evidence that the outcome after transplantation is superior [13] or at least equal 
[14] in patients initially treated with peritoneal dialysis.  

As far as PD after a failed transplantation is concerned, there seems to 
be no evidence that this should be a contra-indication [15, 16]. 

There is accumulating evidence that peritoneal dialysis and the integra-
ted care approach are, at least in the western world, more economic than haemo-
dialysis, even when the costs related to eventual switches between modalities 
are taken into account [17]. It is, however, clear that the final cost of a modality 
will also strongly depend upon local circumstances. It is quite conceivable that 
in countries were the cost of labour is low, and where imported peritoneal dialy-
sis solutions have to be paid for in cash in foreign currency, the picture might be 
the opposite. Therefore, most companies producing PD fluids are trying to set up 
joint ventures to produce the fluids locally, thus reducing the price of disposables. 

There is evidence that when adequate education programmes are set in 
motion patients are more likely to opt for peritoneal dialysis as a first option [2, 
18]. It has also been proven that the centre experience is enhanced if a sufficient 
critical mass is achieved to ensure expertise and quality of care.  

 
Extending technique success in peritoneal dialysis 

If we want to improve the penetration of PD, it is not only necessary to 
improve the inflow of patients starting on PD, we should also prolong the tech-
nique success of PD. 
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When looking at the reasons for transfer from PD to HD, it is clear that 
some reasons relate to the technique itself. On the other hand, it is also clear that 
the experience of the centre is of importance in the maintenance of a successful 
PD. Analysis of peritoneal dialysis services in the Netherlands (NECOSAD) has 
shown that in small peritoneal dialysis units there is a higher technical failure rate. 
These data have been confirmed in an analysis of USRDS data, which also sho-
wed worse survival in centres with a limited patient number on a certain modality. 

There are various reasons why the initial benefits of PD disappear over 
time.  

Both the progressive decrease of the residual renal function (RRF), and 
the deterioration of the peritoneal membrane function lead to an impaired clea-
rance and ultrafiltration in long-term PD patients.  

In a cohort of patients maintained on PD for more than 7 years, Faller et 
al. [19] have demonstrated that the decrease in adequacy was nearly totally attri-
butable to a decline and finally a disappearance of RRF. While, in these patients, 
there was an initial improvement of blood pressure control after the start of PD, 
the beneficial evolution became totally inverse after the disappearance of RRF. 
It has long been neglected that residual renal function is important even in 
patients on RRT. The most important observation from the CANUSA study was 
the relation between RRF and outcome [20]. Studies such as that of Moist et al. 
[21] demonstrate that measures to preserve RRF also apply in patients on RRT.  

In this regard, preservation of residual renal function by the avoidance 
of nephrotoxic medication, the use of Angiotensin Converting Enzyme-Inhibi-
tors or Angiotensin Receptor Blockers is of importance [22], and should be 
advocated. The use of diuretics has in itself no impact on the preservation or de-
terioration of the residual renal function, but can be of great importance in the 
maintenance of fluid balance [23]. 

Davies et al. observed a steady decrease of ultrafiltration capacity in a 
cohort of patients with long-term PD [24]. This decrease of ultrafiltration was 
associated with an increase of MTAC for small solutes. This tendency became 
more expressed after 3 to 4 years of PD. It is striking that there is the impression 
that this creeping deterioration of peritoneal membrane function is only present 
in a certain subgroup of patients, and that other patients have a stable peritoneal 
membrane function even after years of PD treatment. The inter-patient variabi-
lity in the evolution of RRF and peritoneal membrane function urge the clini-
cian to test both on a regular basis. Methods to evaluate RRF and peritoneal 
membrane function are elegantly reviewed by Van Biesen et al. [25] and Davies 
et al. [26] respectively. 
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The progressive decline of RRF and the peritoneal membrane function 
urge the patient to use progressively more fluids, in a progressively more 
complex exchange regimen. This ultimately leads to a decreased quality of life, 
patient burn-out and finally technique failure. 

In order to improve the survival of the peritoneal membrane, it is of 
importance to use biocompatible fluids, and avoid exposure to glucose. 

There is compiling indirect, both in vivo and in vitro, evidence about 
the improved quality and biocompatibility of low-GDP PD solutions [27, 28]. 
There is also clinical evidence about the improved biocompatibility of low-GDP 
solutions as expressed by inflow pain reduction [29]. It has also been suggested 
in some trials that the use of low-GDP solutions leads to a reduction of perito-
nitis incidence (Montenegro et al., abstract ASN 2003), which by itself is of 
course an important reason for patient drop-out from PD.  

From the data of the Korean PD registry, it is apparent that survival in 
patients on low GDP solutions was superior. Although this was not a randomi-
sed trial, and some methodological problems thus remain, these are encouraging 
results that indeed the technique survival of patients on PD can be improved. 

Besides the use of low-GDP solutions, it is also necessary to reduce 
glucose exposure as much as possible. This can be achieved by optimising the 
treatment of the patient to his/her needs and peritoneal membrane character-
ristics. It is important to understand that using more exchanges does not always 
result in better clearance, mostly to the contrary [30], but it does increase the 
glucose exposure tremendously, as glucose absorption is most enhanced in the 
beginning of the dwell. 

 
Conclusion 

 
There is now evidence that peritoneal dialysis has had advantages as a 

first-line renal replacement therapy. Therefore, PD should be offered as an 
option to all patients without clear medical contra indications. 

To increase PD penetration, a good working pre-dialysis care and edu-
cational programme should be in place, as late referral is a major factor in low 
PD penetration. Some authors even believe that the good results of PD in the 
initial phase of renal replacement therapy are due to the better patient empower-
ment induced by PD educational programmes. 

There is also evidence that the PD first strategy improves the long-term 
outcome of ESRD patients. 

To improve the technique success of PD, it is important to use low-
GDP solutions, and to adapt the prescribed regimen to the needs of the patient. 
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Р е з име 
 

ПЕРИТОНЕАЛНА ДИЈАЛИЗА: КАКО МОЖЕ ДА СЕ ПОСТИГНЕ 
ПОДОБРУВАЊЕ ВО ПЕНЕТРАЦИЈАТА НА ПД 

 
Van Biesen W. 
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Перитонеалната дијализа (ПД) е добро востановена ренална заместувачка 
терапија (РЗТ). Изгледа дека таа има одлично својства како РЗТ од прва рака, 
бидејќи ја зачувува резидуалната ренална функција, го подобрува клиренсот на 
средните и големи молекули и го заштедува васкуларниот пристап. 

За да се подобри пенетрацијата на ПД, потребно е да се има добро воста-
новенa пре-дијализнa програмa, бидејќи информацијата изгледа дека е клучна во 
изборот и успехот на ПД. 

Понатаму, е важно пациентите и сестрите да бидат добро едуцирани за 
практичните вредности на ПД. На тој начин се редуцира потребата за хиперто-
нични кеси преку обеzбедување на подобар коплајанс со рестрикција на сол во 
диететиката, се намалува излагањето на дијализатот пер се преку адаптирање на 
бројот и должината на траењето на промените спored потребите на пациентот, и 
се зголемува времето поминато без перитонити, на тој начин пролонгирајќи го 
преживувањето на перитонеалната мембрана. Понатаму, јасно е дека употребата 
на новите раствори со нормален рН и ниска концентрација на гликозилациски де-
градациони продукти исто така ќе го подобрат успехот на третманот со ПД. Ко-
нечно, соработката на индустријата со локалните провајдери на здравствени услуги 
може да биде неопходна за надминување на скапата цена од увозните дијализатни 
раствори платени во странска валута. 
 
Клучни зборови: перитонеална дијализа, пре-дијализнa програмa, гликоза дегра-
дациони продукти. 
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