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THE PERITONEAL DIALYSIS STUDY GROUP CENSUS
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♦  Background: To understand how peritoneal dialysis (PD) 
was being used in Italy in 2005 and 2008, a census of all 
centers was carried out.
♦  Methods: In 2005 and 2008, data were collected from, 
respectively, 222 and 223 centers, with respect to 4432 and 
4094 prevalent patients.
♦  Results: In the two periods, the PD incidence remained 
stable (24.3% vs 22.9%), varying from center to center. 
Continuous ambulatory PD (CAPD) was the main initial 
method (55%), but APD was more widespread among 
prevalent patients (53%). Among patients returning to 
dialysis from transplantation (Tx), PD was used in 10%. The 
use of incremental CAPD increased significantly from 2005 
to 2008, in terms both of the number of centers (27.0% vs 
40.9%) and of patients (13.6% vs 25.7%). Late referrals 
remained stable at 28%, with less use of PD. The overall 
drop-out rate (episodes/100 patient–years) remained un-
changed (31.0 vs 32.8), with 13.1 and 12.9 being the result 
of death, and 11.8 and 12.4 being the result of a switch to 
hemodialysis, mainly after peritonitis. A dialysis partner 
was required by 21.8% of the PD patients. The incidence of 
peritonitis was 1 episode in 36.5 and 41.1 patient–months, 
with negative cultures occurring in 17.1% of cases in both 
periods. The incidence of encapsulating peritoneal sclero-
sis (episodes/100 patient–years) was 0.70, representing 
1.26% of patients treated. The catheter types used and the 
sites and methods of insertion varied widely from center 
to center.
♦  Conclusions: These censuses confirm the good results 
of PD in Italy, and provide insight into little-known 
aspects such as the use of incremental PD, the presence 
of a dialysis partner, and the incidence of encapsulating  
peritoneal sclerosis.
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In 2004, the Italian Society of Nephrology (SIN) census 
highlighted how only 17.8% of the incident patients 

in 611 adult dialysis centers in Italy were treated in the 
46.8% of the centers that were private (286 patients, 
mainly located in central-southern regions). Peritoneal 
dialysis (PD) was used in only 0.4% of the incident 
patients in private centers, and 116 of the 325 public 
centers did not use PD at all (1). The use of PD in Italy was 
therefore limited to an incidence of 15.9% and a preva-
lence of 10.3% when all adult dialysis centers—including 
those that did not use PD—were taken into consideration. 
The percentages rose to 24.1% and 16.9% respectively if 
only the 209 adult public centers using PD were considered 
(1). Those percentages have remained substantially stable 
over recent years, although with considerable variation 
from region to region and from center to center (2).

The SIN PD Study Group organized two censuses—for 
the years 2005 (C05) and 2008 (C08)—of all the public 
Italian Nephrology and Dialysis Centers that use PD. The 
two censuses collected aggregate data per center on in-
cidence, prevalence, change or interruption of modality, 
peritonitis, and nonrenal PD. For the year 2008, the cen-
sus was also extended to collect data about encapsulating 
peritoneal sclerosis (EPS) and peritoneal catheters.

METHODS

The census data were collected using an online 
questionnaire published on the website of the SIN PD 
Study Group and aimed at all public centers using PD. 
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This paper considers only data relating to non-pediatric 
public centers.

CENTERS

The list of centers surveyed during C05 (n  = 222) 
was drawn from the SIN 2004 census (1); in 2008, C08 
included the centers (n = 223) surveyed in the Choice 
of Dialysis Therapy Questionnaire conducted in 2006 – 
2007 by the SIN PD Study Group (3,4). In this way, it was 
possible to ensure that C05 and C08 both considered all 
centers using PD in their respective years. Compared with 
C05, C08 found that 6 centers had discontinued using, 
and 7 had started using, PD.

PATIENTS

For C05 and C08, all patients who started dialysis [PD 
and hemodialysis (HD)] during the periods 1 January to 
31 December in 2005 and 2008 respectively were con-
sidered “incident.” Among the incident patients, those 
performing 2 or fewer daily exchanges of continuous 
ambulatory PD (CAPD) or 4 or fewer weekly sessions of 
automated peritoneal dialysis (APD) were considered to 
be on “incremental PD (iPD)” [incremental CAPD (iCAPD) 
or incremental APD (iAPD)]. Patients with a pre-dialysis 
follow-up of 3 or fewer months were considered to be 
“late referrals.” For the assessment of iPD, reference 
was made to the 209 and 208 centers that had started 
incident patients on PD in the two census periods, and 
for the assessment of referral, reference was made to 
the 219 and 214 centers with congruent data available 
for the two census periods.

For both C05 and C08, “prevalence” refers to patients 
on dialysis at 31 December of the relevant year. For C05, 
the prevalence was calculated by subtracting the total 
drop-out from the SIN 2004 census prevalence and then 
by adding all patients started on PD during 2005. The need 
for assistance among prevalent patients was evaluated 
when the presence of a partner was considered essential 
for the performance of the dialysis procedures.

Patients treated with PD for nonrenal causes 
[glomerular filtration rate (GFR) ≥ 15 mL/min/1.73 m2] 
were excluded from the calculations of incidence  
and prevalence.

PERITONITIS

Peritonitis was defined as the presence of at least two 
of the following signs and symptoms: pain, turbid efflu-
ent or a white blood cell count greater than 100/mm3, 
and positive culture of effluent.

In C05, data on peritonitis were available only for 163 
of the 222 included centers.

EPS

Only C08 assessed EPS, with reference to the 5-year 
period from 2004 to 2008. The centers were asked about 
the analyses used for diagnosis, the types of treatment 
undertaken, and the outcome of EPS. Diagnosis and 
outcome were assessed in 145 and 119 episodes of EPS 
in which the data were congruent.

PERITONEAL CATHETER

Peritoneal catheter data were assessed only in C08 and 
were available for only 124 of the 223 centers analyzed, 
involving 656 patients who started PD in 2008 as first treat-
ment, after a transfer from HD, or after graft failure. Cath-
eter re-implantations were not taken into consideration.

The types of catheters used, the sites, the operators, 
and the insertion techniques were investigated, con-
sidering the opening of the peritoneum to be a surgical 
technique (with local or general anesthetic), and the 
creation of an access with a trocar or cannula needle (or 
both) as semi-surgical (with local anesthetic).

DATA ANALYSIS AND CALCULATIONS

Incongruent data were corrected by telephoning the 
center for clarification. Centers with incongruent and 
uncorrectable data were excluded from the C05 analysis 
of peritonitis and the C08 analysis of catheters.

Overall rates for death, Tx, and change of method from 
PD to HD were calculated and expressed in numbers of 
episodes per 100 patient–years using these formulas:

�Overall rate = [n Episodes / (Years of follow up)] × 100, 
with

Years of follow-up = 
(Prevalent at 1 January + 

Prevalent at 31 December) / 2,
with 

Prevalent at 1 January = 
Prevalent at 31 December + 

Patients out – Patients in,
with 

Patients out = 
Dropouts to HD + 

Dropouts to Tx + Deaths 
and with

Patients in = 
PD incident + 

Dropouts from Tx + Dropouts from HD.
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The center effect on drop-out to HD, Tx, and death was 
assessed by dividing the centers into two groups: those 
with 20 or fewer prevalent patients, and those with more 
than 20 prevalent patients at 31 December 2008.

The incidence of peritonitis was calculated as the 
number of patient–months between episodes.

The EPS incidence was calculated in two ways: episodes 
per 100 patient–years, and percentage of cases in pro-
portion to the number of patients treated in the 5-year 
period considered. For the first calculation, the average 
number of annual episodes observed in the 2004 – 2008 
period, and the average follow-up years of prevalent 
patients in 2005 and 2008 divided by 100 were consid-
ered. For the second calculation, the number of treated 
patients was estimated by multiplying by 5 the average 
of the incident patients in C05 and in C08, and then by 
adding the average of the prevalent patients observed 
in C05 and in C08.

Data are expressed as mean ± standard deviation when 
distribution is normal and as median and interquartile 
range when distribution is asymmetric. The statistical 
comparisons between C05 and C08 were performed using 
the chi-square test.

RESULTS

PATIENTS

Incident:  In C05 and in C08 respectively, 5945 and 
6025 patients started dialysis as first treatment, with 
1443 (24.3%) and 1379 (22.9%) of them starting on PD 
[p = nonsignificant (NS)]. Of the PD patients, 794 (55.0%, 
C05) and 759 (55.0%, C08) started with CAPD, and 649 
(45.0%, C05) and 620 (45.0%, C08) started with APD.

Of the patients returning to dialysis after Tx (249 in 
C05 and 320 in C08), 25 (10.0%) and 32 (10.0%) respec-
tively started on PD (p = NS). Another 89 (C05) and 82 
(C08) patients were transferred to PD from HD.

Figure 1 shows the percentage use of PD across the 
various centers in C05 and C08: The mean and median use 
were, respectively, 30.8% ± 23.0% and 30.3% ± 24.5%, 
and 24.1% (range: 15.4% – 38.5%) and 23.3% (range: 
13.8% – 36.6%).

Table  1 shows the number of centers and incident 
patients using iPD in C05 and C08, both overall and by 
modality. Among centers that used CAPD in C05 (174 
patients) and C08 (176 patients), the use of iCAPD in-
creased significantly from 27.0% to 40.9% of centers (p < 
0.01) and from 13.6% to 25.7% of patients (p < 0.001). 
The number of incident patients on PD was significantly 
higher in centers using iPD than in centers not using it, 
both in C05 [515 (30.7%) vs 929 (21.7%), p < 0.001] and 
in C08 [674 (29.1%) vs 705 (19.0%), p < 0.001].

Overall, late referrals in C05 and C08 numbered 1683 
(28.4%) and 1691 (28.3%) respectively (p  = NS). In 
both periods, the use of PD was significantly lower in 
late-referral than in early-referral patients (C05: 15.2% 
vs 28.0%, p < 0.0001; C08: 11.3% vs 27.2%, p < 0.0001), 
with a significant reduction in the percentage of late-
referral patients treated with PD the later period (15.2% 
in C05 vs 11.3% in C08, p < 0.001).

Prevalent:  Prevalent patients on PD numbered 4432 
in C05 and 4094 in C08. In C08, 1926 patients (47%) were 
on CAPD, and 2168 (53%) were on APD. At 31 December 
2008, 16.7% of all prevalent patients on dialysis were 
on PD.

Table  2 shows the overall drop-out rate because of 
death, transfer to HD, or transplantation, expressed 
in episodes per 100 patient–years. In the 144 centers 
with 20 or fewer prevalent patients, drop-out to HD was 

Figure 1 — Use of peritoneal dialysis among incident patients 
at the various centers in two observation periods.

TABLE 1 
Number of Centers and Incident Patients Using the 

Various Modes of Incremental Dialysis in  
Two Observation Periods

	 Census year	 p
	 Variable	 2005	 2008	 Value

Centers [n (%)]			 
	 Incremental PD	 61 (29.2)	 80 (38.5)	 NS
	 Incremental CAPD	 47 (27.0)	 72 (40.9)	 <0.01
	 Incremental APD	 21 (12.4)	 24 (14.4)	 NS
Patients [n (%)]			 
	 Incremental PD	 172 (11.9)	 253 (18.3)	 <0.01
	 Incremental CAPD	 108 (13.6)	 195 (25.7)	 <0.001
	 Incremental APD	 64 (9.9)	 58 (9.4)	 NS

PD = peritoneal dialysis; CAPD = continuous ambulatory PD; 
APD = automated PD.
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months in C08. The rate of negative cultures was 17.1% 
in both periods.

EPS

In the 2004 – 2008 period, 146 episodes of EPS were 
reported in 81 centers, equivalent to an incidence of 
0.70 episodes in 100 patient–years, or 1.26% of treated 
patients. At the time of diagnosis, 89 patients were on 
PD, 45 were on HD, and 12 had undergone Tx. The diag-
nosis of EPS was made using computed tomography or 
nuclear magnetic resonance in 82.9% of cases, abdominal 
echography in 36.6%, histologic examination in 35.9%, 
and intestinal transit in 23.4%.

Surgery was undertaken in 54 cases (37.0%).
Among 120 reported EPS treatments, steroids were 

used in 109 cases (90.8%), tamoxifen in 78 (65.0%), and 
immunosuppression in 19 (15.8%). Steroids were used 
on their own in 37 cases (30.8%), in association with ta-
moxifen in 56 (46.7%), and in association with tamoxifen 
and immunosuppression in 14 (11.7%). Tamoxifen alone 
was used in 8 cases (6.7%), and immunosuppression 
alone in 3 (2.5%).

Among 119 reported EPS evolutions, the clinical pro-
file was recovery in 22 cases (18.49%), stabilization in 
37 (31.09%), and deterioration in 9 (7.56%); 51 patients 
(42.86%) died.

CATHETERS

The catheter types used included the straight  
double-cuff Tenckhoff in 233 patients (35.5%), the 
curved double-cuff Tenckhoff in 76 (11.6%), the straight  
double-cuff swan-neck in 37 (5.6%), the curved double-

significantly higher than it was in the 79 centers with a 
more extensive PD program (15.9 vs 10.7 episodes per 100 
patient–years, p < 0.001). Drop-out rates attributable to 
mortality and transplant were not significantly differ-
ent. Table 3 shows the various causes of drop-out from 
PD to HD.

In C05, 225 (3.9%) of 5791 treated patients changed 
PD modality; in C08, 293 (5.4%) of 5413 treated patients 
made such a change (p < 0.001). Transfers from CAPD to 
APD were 192 and 239 in C05 and C08 respectively (p < 
0.05); transfers from APD to CAPD were 33 and 54 respec-
tively (p < 0.05). Table 4 details the causes of transfer 
between the two modalities in the two study periods.

In C08, 894 prevalent patients (21.8%) needed a 
partner. The partner was a family member in 80.6% of 
cases, a carer in 12.6%, and a nurse in 3.0%. The PD was 
performed in a facility for the elderly in 3.3% of cases.

PERITONITIS

The incidence of peritonitis was 1 episode in 36.5 
patient–months in C05 and 1 episode in 41.1 patient–

TABLE 2 
Drop-Out from Peritoneal Dialysis in  

Two Observation Periods

	 Reason	 Response by census year
	 for	 Patients	 Ep/100 pt-yrs
	 drop-out	 2005	 2008	 2005	 2008

To hemodialysis	 512	 498	 11.82	 12.43
Death	 565	 516	 13.05	 12.88
Transplantation	 263	 299	 6.07	 7.46
Overall	 1340	 1313	 30.95	 32.77

Ep/100 pt-yrs = episodes per hundred patient–years.

TABLE 3 
Causes of Drop-Out from Peritoneal Dialysis (PD) to 

Hemodialysis in Two Observation Periods

	 Census year
	 2005	 2008	 p
	 Reason for switch	 (n)	 (%)	 (n)	 (%)	 Value

Peritonitis	 194	 37.9	 183	 36.7	 NS
Inadequate clearance	 72	 14.1	 83	 16.7	 NS
Inadequate ultrafiltration	 69	 13.5	 71	 14.3	 NS
Can no longer perform PD	 59	 11.5	 60	 12.0	 NS
Catheter dysfunction	 43	 8.4	 37	 7.4	 NS
Patient choice	 39	 7.6	 23	 4.6	 NS
Other	 36	 7.0	 41	 8.2	 NS

NS = nonsignificant.

TABLE 4 
Causes of Peritoneal Dialysis Modality Change in  

Two Observation Periods

	 Response [n (%)] by census year
	 CAPD→APD	 APD→CAPD
Cause	 2005	 2008	 2005	 2008

Peritonitis	 3 (2)	 10 (4)	 —	 —
Catheter	 —	 —	 2 (6)	 5 (9)
Adequacy	 45 (23)	 58 (24)	 8 (24)	 7 (13)
Ultrafiltration	 30 (16)	 37 (15)	 2 (6)	 10 (19)
Choice	 94 (48)	 95 (41)	 19 (58)	 25 (46)
Impossibility	 3 (2)	 12 (5)	 1 (3)	 0 (0)
Other	 17 (9)	 27 (11)	 1 (3)	 7 (13)
TOTAL	 192	 239	 33	 54

CAPD  = continuous ambulatory peritoneal dialysis; APD  = 
automated peritoneal dialysis.
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cuff swan-neck in 142 (21.6%), the Vicenza catheter in 59 
(9.0%), the Di Paolo catheter in 99 (15.1%), and other 
catheter types in 10 cases (1.5%).

The placement technique was surgical in 575 cases 
(87.7%), 41.4% of which were performed by a surgeon, 
26.3% by a nephrologist, and 32.3% by both. General 
anesthesia was used in 9.9% of the cases of surgical 
insertion. A semi-surgical technique managed by a neph-
rologist was used in 30 cases (4.6%), videolaparoscopy 
in 35 (5.3%), and another technique in 16 (2.4%).

The insertion site was the linea alba in 222 patients 
(33.8%), the rectal muscle in 392 (59.8%), the supra-
pubic region in 38 (5.8%), and another unspecified site 
in 4 (0.6%).

DISCUSSION

INCIDENCE

The two censuses confirm that the use of PD in non-
pediatric public dialysis centers is substantially stable. 
Indeed, in the two periods, the number of centers and 
the percentage of incident patients using PD (24.3% vs 
22.9%) remained substantially unchanged. This stabil-
ity shows that the use of PD in Italy continues to be 
limited (2).

In the centers using PD, we noted considerable vari-
ability in the use of that modality from center to center 
in both periods, confirming that the infrequent use of 
PD is not linked to clinical or social grounds, but rather 
to other factors analyzed previously—for example, the 
status of the center as public or private, the availability 
of HD beds, and the size of the center (1,5).

No change was observed in the percentage use of 
either CAPD or APD among incident patients. In such pa-
tients, CAPD remains the most widely used method, as in 
North America (6,7), Australia and New Zealand (8), and 
Europe, except for Belgium, Finland and Denmark (9).

The two census periods also confirm that PD is used in 
a marginal percentage of patients returning to dialysis 
after Tx (10.0%), despite the fact that the survival of 
these patients on PD and on HD has recently been dem-
onstrated to be nearly identical (10) and that 44.7% use 
of PD in patients returning from Tx has been observed in 
Australia (8). Moreover, it is notable that, in Italy, this 
percentage would be even lower if all dialysis centers 
were taken into consideration.

The 2008 census highlights a significant increase 
in the use of iPD, mostly as iCAPD (Table  1) because 
of an increase in the number of centers using it as 
the initial modality. The increase in iCAPD compared 
to iAPD can be explained by a greater liking for the 

manual modality until the number of daily exchanges  
exceeds 3 (11,12).

The overall percentage of late referrals among incident 
patients remains high and unchanged in the two peri-
ods (C05: 28.4%; C08: 28.3%), higher than the 22.0% 
reported in Australia (8) and the 22.2% reported in the 
United Kingdom (13), but still decidedly lower than the 
43.7% reported in the United States (6). The use of PD 
in late- and early-referral patients is almost identical to 
that seen in the British Registry (13), and significantly 
lower in late-referral than in early-referral patients, as 
widely documented in literature.

PREVALENCE AND DROP-OUT

The total number of prevalent patients on PD declined 
by 7.6% from C05 to C08. Given that the overall drop-
out rate remained substantially unchanged in the two 
periods (Table 2), this reduction can be attributed to a 
lower incidence of PD in the period examined. Compared 
with rates in Australia and New Zealand, the drop-out 
rates attributable to Tx and death were similar, but 
the rate attributable to transfer to HD was consider-
ably lower (8). In relation to the number of patients on 
treatment, the rate for drop-out to HD confirms obser-
vations by other authors (14–16) that the results of the 
PD modality are conditioned by the size of the center  
(“center effect”).

The main cause of drop-out from PD in the two census 
periods remains peritonitis, which caused more than 
one third of all drop-outs (Table 3), as was also recently 
reported by Netherlands Cooperative Study on the Ad-
equacy of Dialysis (17). Despite the greater attention paid 
in the literature to ultrafiltration (18), we observed in 
C08 that drop-out to HD because of ultrafiltration defi-
ciency remained unchanged (Table 3). The reduction in 
the percentage of late referrals to PD in the more recent 
period could explain the significant reduction in drop-
out to HD linked with choice (Table 3). The lower rate of 
drop-out for that cause—compared with rates in other 
countries such as 29.6% in Holland (17) and 39.9% in 
Australia and 25.9% in New Zealand (8)—is probably a 
result of a more selective choice of the patients admitted 
to a PD program.

Change in the type of PD was significantly higher in 
C08, with a significantly higher switchover from CAPD 
to APD, which could be interpreted as greater flexibility 
so as to reduce the PD drop-out rate. This change of PD 
type increased the use of APD in prevalent patients, as 
has been seen in all registries (6–9), resulting in greater 
use of APD in prevalent patients than in incident patients 
(53% vs 45%). Choice (41%) represented the main cause 
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of transfer from CAPD to APD, with insufficient adequacy 
(clearance and ultrafiltration combined) being second 
at 39% (Table 4).

Data from C08 show how, for about one fifth of the 
population, a partner is essential for the performance of 
the dialysis procedure. That finding can be explained by 
the aging of the dialysis population as found in various 
registries, and it is evidence of a greater need for dialysis 
assistance in elderly patients (19).

PERITONITIS

The incidence of peritonitis was found to be less 
than half the minimum threshold (1 episode in 18 
patient–months) suggested by the International So-
ciety for Peritoneal Dialysis (20) and lower than rates 
recently reported in registers from France [1 episode 
in 33.7 patient–months (8)], Andalusia [1 episode in 
24.0 patient–months (19)], and Australia [1 episode in  
19.2 patient–months (21)], or in Canada [1 episode 
in 33 patient–months (22)], demonstrating the good 
quality of dialysis treatment in the centers where PD is 
performed in Italy. The percentage of peritonitis episodes 
with negative cultures is also below the 20% suggested 
by the International Society for Peritoneal Dialysis 
guidelines (20).

EPS

The incidence of EPS in Italy is very similar to the 
0.87 episodes in 100 patient–years reported in the Scot-
tish registry for 1638 prevalent and incident patients 
in 2000 – 2007 (23). The percentage of EPS in treated 
patients (1.26%) lies between the percentages reported 
in the literature, which vary from a minimum of 0.8% to 
a maximum of 3.33% (23–28). Most cases were diag-
nosed by computed tomography and nuclear magnetic 
resonance, with only slightly more than one third being 
diagnosed by histologic examination.

The drugs most frequently used for EPS therapy were 
steroids and tamoxifen, which were used together in 
approximately half the cases. In slightly more than one 
third of cases, treatment was surgical, and the high 
mortality rate is comparable to rates reported in the 
literature (23–28).

CATHETERS

A straight or curved double-cuff Tenckhoff catheter 
was used in about half the patients, the former remaining 
the most widely used catheter. Straight or curved swan-
neck catheters were used in more than one quarter of 

patients. The high percentage of use for the self–locating 
catheter compared with percentages found in the litera-
ture can be attributed to the Italian origins of that type 
of catheter.

Surgical placement under local anesthesia was the 
most commonly used method of insertion, and in a 
quarter of cases, it was still performed by a nephrologist. 
Videolaparoscopy was used only in selected patients. The 
abdominal rectus muscle is the most frequent implanta-
tion site, although the linea alba is still used in one third 
of patients.

The wide variation in catheter type and in site and 
method of placement can be explained by the fact that 
the literature provides no clear grounds for choosing one 
catheter type over another (29,30).
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