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Initiation of peritoneal dialysis (PD) induces sev-

eral changes both locally in the peritoneum and sys-

temically. We performed a pilot study to generate

insights into the early clinical and systemic changes

after catheter insertion and the first weeks of PD.

The study included 11 new PD patients (7 men,

4 women). The study period started just before im-

plantation of the Tenckhoff catheter and finished

6 weeks after the start of PD. All patients were treated

with lactate-buffered dialysis solutions. Clinical pa-

rameters, routine laboratory tests and markers of

systemic inflammation were determined.

The mean (± standard deviation) age of the

patients was 52.6 ± 12.1 years, mean weight was

81.3 ± 14.7 kg, and mean blood pressure was 143.3/

87.8 ± 18.5/8.2 mmHg. Weight and blood pressure

did not change significantly during the first weeks

of PD. Throughout the study, 24-hour urine pro-

duction declined by 6.9 mL/day (p = 0.006). Daily

residual creatinine clearance (CCr) decreased by

0.036 mL/min (p = 0.008). High-sensitivity C-

reactive protein (hs-CRP) was significantly higher

in patients who had undergone hemodialysis be-

fore the start of the study (p < 0.0001) and declined

during the study in that group (p = 0.001). No sig-

nificant change in hs-CRP was found in the group

that started dialysis with PD.

In this pilot study, we found no significant

changes in the clinical parameters of weight and

blood pressure during the first weeks of PD. How-

ever, urine production and residual CCr declined

significantly during the study period, starting from

the moment of catheter insertion. Levels of the sys-

temic inflammatory marker hs-CRP were higher in

patients who had previously undergone hemodialy-

sis; its level in those patients decreased after hemo-

dialysis ended.
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Introduction

Continuous ambulatory peritoneal dialysis, using the

peritoneal membrane as a dialyzing organ, has be-

come a well-established renal replacement modality

for patients with end-stage renal disease. Initiation

of peritoneal dialysis (PD) induces several changes

both locally in the peritoneum and systemically (1).

These changes can lead to progressive loss of peri-

toneal ultrafiltration.

Dialysis fluids are well-known to be bio-

incompatible because of their high glucose concen-

trations, glucose degradation products, and low pH

(2,3). Chronic daily instillation of conventional peri-

toneal dialysis fluids leads to an angiogenic response

in the omentum, mesentery, liver surface, and pari-

etal peritoneal wall (4–7). Besides vascular changes,

fibrotic alterations are an additional effect of expo-

sure to these dialysis solutions (8,9).

Furthermore, PD is a state of chronic inflamma-

tion. The levels of inflammatory markers such as

interleukin-6 and hyaluronic acid in the dialysis

effluent increase with duration of therapy (10,11).

Whether the foregoing changes are the result of

an inflammatory response following the catheter in-

sertion or, later on, the installation of PD fluids is not

known. Moreover, the exact time at which these

changes actually occur is also unknown. Several ear-

lier studies investigated the role of the composition

of PD fluids on local and systemic inflammatory re-

sponses (12,13), but initial changes, immediately af-

ter implantation of the catheter, have not been

investigated. We therefore studied clinical parameters

and systemic effects during the first weeks of PD, start-

ing at catheter insertion.

Patients and methods

From March 2005 until November 2006, we con-

ducted a pilot study in patients with end-stage renal
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disease without a history of PD. The study started

just before surgical implantation of the Tenckhoff

catheter. Patients were followed weekly during the

2-week fixation period for the Tenckhoff catheter.

The day after implantation, and once weekly for the

next 2 weeks, the Tenckhoff catheter was flushed

with 50 mL dialysis solution. After those 2 weeks,

the training period for PD exchanges started accord-

ing to our clinical practice. The study finished 6

weeks after the start of PD.

Figure 1 shows the study timetable. Eligible pa-

tients had to be between 18 and 75 years of age and

willing to participate in the study. Patients with signs

of infection were excluded.

Baseline clinical data included age, sex, weight,

and underlying renal disease. Blood pressure and

weight were measured every week. Routine labora-

tory tests of plasma included levels of high-sensitivity

C-reactive protein (hs-CRP), creatinine, urea, and glu-

cose. Blood samples were drawn on day 0 (just be-

fore implantation of the Tenckhoff catheter) and on

days 14, 21, 28, 35, 49, and 63. The level of hs-CRP

was measured using a sensitive, enzyme-linked assay

(DakoCytomation, Glostrup, Denmark) so as to de-

tect values below the detection limit of standard

assays. Urine volume and concentrations of urea and

creatinine were measured. Urine samples were col-

lected on the same day that blood samples were drawn.

Residual creatinine clearance (CCr) was calculated.

All patients were treated with lactate-buffered dialy-

sis solutions (Dianeal: Baxter Healthcare BV, Utrecht,

Netherlands). The dialysis prescription was adjusted

using clinical judgment.

Statistical analysis

All data are shown as mean ± standard deviation un-

less otherwise specified. Endpoints were analyzed by

the longitudinal data analysis technique called gener-

alized estimating equations (GEE), using time as the

independent variable. Differences in hs-CRP at t = 0

between patients new to dialysis and those who had

previously undergone hemodialysis (HD) was calcu-

lated using a nonparametric two-sample Wilcoxon

rank sum (Mann–Whitney) test. Course of hs-CRP

level between the two groups was analyzed using GEE

with time, previous HD (0 or 1), and product of time

and previous HD as independent variables. A p value

less than 0.05 was considered significant.

Results

Between March 2005 and November 2006, we en-

rolled 11 stable new PD patients into the study. Of

these patients, 6 had undergone HD before the start

of the study for at least 1 month, and up to 17 months.

Table I summarizes the baseline clinical characteris-

tics of the patients.

Three patients did not complete the study because

of exit-site infection. They dropped out 3 weeks after

study entrance. These patients were not included in

the analysis of hs-CRP levels. After 7 weeks, 1 patient

prematurely ended participation because of peritoneal

fluid leakage into the thoracic space.

Among the study patients, weight and blood

pressure did not change significantly during the first

weeks of PD. Mean 24-hour urine production declined

by 6.9 mL/day (p = 0.006, Figure 2). Daily residual

CCr decreased by 0.036 mL/min (p = 0.008), reach-

ing 2.26 mL/min at the end of the study period. Nei-

ther implantation of the Tenckhoff catheter nor PD

start influenced this decline (p = 0.664 and p = 0.965

respectively). Levels of hs-CRP at t = 0 were signifi-

cantly higher in the group of patients who had under-

gone HD before the start of the study as compared

with those who started dialysis with PD (p < 0.0001;

FIGURE 1 The study timetable. PD = peritoneal dialysis.
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Figure 3). During the study, hs-CRP decreased sig-

nificantly in the group that had previously undergone

HD (p = 0.001; Figure 4). No significant change in

hs-CRP level was seen throughout the study in the

group that started dialysis with PD.

Discussion

This pilot study shows a rapid decline in residual CCr

and urine production during the first 6 weeks on PD.

Residual renal function is accepted as a significant

factor influencing morbidity and mortality in chronic

dialysis patients (14). It contributes to measures of

dialysis adequacy, especially in PD patients (15).

Jansen et al. for the NECOSAD study group

showed that the residual glomerular filtration rate

(rGFR) is better maintained in PD patients than

in HD patients (16). Those authors stated that the

TABLE I Baseline characteristics of the patients

Patients (n) 11

On HD before study start 6

Sex (M:F) 7:4

Age (years)a 52.6±12.1

Body weight (kg)a 81.3±14.7

Blood pressure (mmHg)a

Systolic 143.3±18.5

Diastolic 87.8±8.2

Residual CCr (mL/min)a 9.61±4.7

Diagnosis (n)

Diabetes mellitus type 2 4

Hypertensive nephropathy 2

Polycystic kidney disease 3

Secondary FSGS 1

Goodpasture disease 1

a Mean ± standard deviation.

HD = hemodialysis; M:F = male:female; CCr = creatinine clear-

ance; FSGS = focal segmental glomerular sclerosis.

FIGURE 2 Decline in diuresis (milliliters in 24 hours) of 6.9 mL/

day during the study period (p = 0.006). t = 0: implantation of the

Tenckhoff catheter; t = 14: start training period; t = 28: start perito-

neal dialysis.

FIGURE 4 Serum levels of high-sensitivity C-reactive protein [hs-

CRP (mg/L)] during the study period. During the study, levels of

hs-CRP declined in patients who had previously undergone hemo-

dialysis (p = 0.001). t = 0: implantation of Tenckhoff catheter; t =

14: start training period; t = 28: start peritoneal dialysis.

FIGURE 3 Serum levels of high-sensitivity C-reactive protein [hs-

CRP (mg/L)] at t = 0 in patients on hemodialysis before the start of

the study and in patients who started dialysis with peritoneal dialy-

sis (p < 0.0001).
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decline in rGFR was most pronounced in the first 3

months, with a reduction of 2.2 mL/min/1.73 m2

during that time. The decline in rGFR was shown

in our study to be even more pronounced, falling

by 2.26 mL/min after 6 weeks of PD. That fall was

not caused by implantation of the Tenckhoff cath-

eter, nor by start of PD therapy. Thus, the most prob-

able cause was progression of the underlying renal

disease. Another explanation could be the presence

of diastolic hypertension, which was identified as

an independent risk factor for loss of rGFR in pa-

tients starting dialysis (16).

Furthermore, a remarkably and significantly

higher serum level of hs-CRP was observed in pa-

tients who had undergone HD before implantation of

the Tenckhoff catheter. That finding suggests that HD

induces a systemic acute-phase inflammatory response

that is higher than that seen in pre-dialysis chronic

renal failure (CRF) patients, supporting the idea that

dialysis induces a state of chronic inflammation

(10,11). Recently, Wong et al. also found higher hs-

CRP levels in patients on HD than in pre-dialysis CRF

patients (17). Previous studies had already revealed

CRP to be a predictor of death by all causes, includ-

ing cardiovascular mortality, in CRF patients (18). We

observed no significant change in the CRP levels

measured during the study. Notably, CRP at a single

point in time is predictive of outcome in PD patients

(19), and the time course of serum CRP is even more

predictive of mortality than is its baseline level in PD

patients (20).

Conclusions

The clinical data presented in this study were ob-

tained during the first weeks of PD, directly after

implantation of the Tenckhoff catheter in patients

with no history of PD. A reduction in residual CCr

and diuresis was found during the first weeks of PD

treatment. This decrease was not influenced by im-

plantation of the Tenckhoff catheter nor by the start

of PD fluid infusion. Levels of the systemic inflam-

matory marker hs-CRP were higher in patients who

had previously undergone HD and declined in this

group during the study. Future measurements of

markers of peritoneal membrane function and sys-

temic inflammation will possibly reveal the moment

that PD-induced changes in peritoneal membrane

function and local and systemic inflammatory re-

sponse occur.
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