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End-stage renal disease (ESRD) is a global health problem. There are differences in
mortality among patients with ESRD amid industrialized countries that may be related to
their respective systems of delivery of care. A nationwide survey was completed in Italy,
a country with low mortality rate for ESRD patients, in order to help understand key
aspects of ESRD delivery of care that contribute to mortality. Survey responses were
obtained and analyzed from 131 of 575 dialysis centers (23%), covering data from 13,170
dialysis patients in 2006. The mortality rate was 11.2% and the prevalence of diabetes-
associated kidney disease was 21%. Of the patients, 88% were on hemodialysis and 12%
were on peritoneal dialysis. Most patients were in the age range of 65-75 years (66.7%),
were seen by a nephrologist at CKD stage 3, and began dialysis at mean estimated GFR
of 9.6 ml/min/1.73 m? AV fistulae were the prevailing form of vascular access (83%) and
were most frequently placed by a nephrologist (61.2%). In 98% of the dialysis centers, a
nephrologist was present during dialysis sessions. The following may explain the low
mortality for ESRD patients in Italy: low prevalence of diabetes, high use of AV fistulae,
delivery of care by nephrologists beginning in pre-ESRD stages, their involvement in
placement of dialysis vascular access, and their physical presence requirement during
dialysis sessions. These findings portray key aspects of the contemporary delivery of
care for ltalian dialysis patients and provide a platform for international comparison of
healthcare systems for ESRD.
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INTRODUCTION

Approximately 1.8 million patients worldwide suffer from end-stage renal disease (ESRD) and the
prevalence is increasing at an approximate rate of 7%/year[1,2,3]. Although progress is being made in
renal care, particularly in CKD stages prior to renal failure[4,5], ESRD poses a significant burden to
public health in terms of high mortality, morbidity, and costs[6,7]. Reasons for the high prevalence of
ESRD globally include higher life expectancy of ESRD patients, increasing dialysis opportunities in
countries where access had previously been limited[2,3], and an increased prevalence of diabetes[3] and
the metabolic syndrome[8,9].
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Mortality outcomes amid dialysis patients differ significantly internationally and within individual
countries for reasons that are not completely understood[10,11,12]. As noted in the 2006 USRDS report,
gross mortality was quoted by several investigators as being 24% in the U.S., 12-14% in Europe, and 9%
in Japan[13]. One possibility for the differences that has been considered is the heterogeneous population
mix in the U.S. as compared to the more homogeneous populations in Japan or other Western
countries[13]. Demographic variations, however, explain only part of the difference in mortality both
intercontinentally and within the U.S.[12]. It is possible that differences in the quality[10,14,15] and
delivery of care may explain outcomes in areas such as mortality[16,17], vascular access
distribution[18,19,20], and clinical outcomes[21].

The Dialysis Outcomes and Practice Patterns Study (DOPPS) has highlighted the successes of Italian
treatment and outcomes in terms of fistula prevalence[7,19,22] and low mortality rates[7,16,23]. We
sought to examine the Italian renal care system by means of an electronic survey in order to help identify
delivery of care aspects that contribute to improved mortality outcomes in ESRD patients.

METHODS
Survey of Dialysis Centers

A nationwide electronic survey, with both English and Italian versions, was sent to 575 dialysis centers
with valid contact e-mail addresses (87% of all centers in Italy)[24]. The Italian Society of Nephrology
(SIN) has records of the registered dialysis centers in Italy[24]. A study database was created using the
SIN resources, which contained the contact information of each center, regional location, and the director
of each location. Responses were received between March and June 2007, and were based strictly on
prevalent data for the period of January 1, 2006 to December 31, 2006. The survey obtained official
endorsement from the SIN to encourage the surveyed centers to respond.

The survey comprised 55 multiple-choice and fill-in-the blank questions distributed in the following
topics: (1) center information (public, private, director’s name, region); (2) ESRD specific data
(hemodialysis [HD] and peritoneal dialysis [PD] patients in the center, incident patients, deceased patients,
cause of ESRD); (3) demographic data and comorbid conditions (age range; number of octogenarians;
prevalence of diabetes, hypertension, and cardiovascular disease); (4) aspects of diagnosis of kidney disease,
such as timing (patient CKD stage at time of first nephrologist involvement; number of late referrals defined
as patients referred to a nephrologist in an advanced stage of CKD fewer than 12 weeks before initiation of
dialysis; frequency and method of GFR estimation) and place of diagnosis (hospital clinics, private office);
(5) aspects of dialysis treatment (average estimated GFR level at first dialysis, frequency of clinical
performance indicator measurements: Kt/V, Hb, albumin levels); (6) vascular access (type of vascular
access, placement by nephrologist or surgeon, location and timing of access placement, maturation period
for AV fistulae, maintenance practices, vascular access complications: thrombosis, infection, stenosis); (7)
dialysis delivery aspects (sessions per week, hours per week, nephrologist presence).

Participants were instructed to refer to their center’s medical database for 2006 to provide exact,
absolute number answers to survey questions. There was no institutional review board approval needed
for this study since no patient interaction occurred.

Regional Sampling

Fig. 1 shows the distribution of centers, the number of respondents, and the dialysis population from each
of the 20 geographical regions. Based on this distribution, survey responses were stratified and weighted
to reflect the actual population in each region, and to allow for results to model the Italian dialysis
population as a whole. This also allowed for weighting of centers by stratum to be representative of the
total number of facilities in their region.
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N of Dialysis N of Surveyed Dialysis Covered in

Centers* Centers Population* Survey

North 138 39 17,529 6,251
Central 148 27 9,488 2,469
South 376 65 16,256 4,450
Total 662 131 43,273 13,170

* Data from references [27-33].

Legend

The various shades of blue represent the dialysis population in the shaded region. See above
for color definitions. The numbers within regions represent number of surveys received per
number of centers within region (example: 6 / 22 signifies that 6 of the 22 centers located in the
region responded to our survey). The table shows the actual number of dialysis centers and
patients in the total ESRD population as well as the number of surveyed centers and patients.

FIGURE 1. Survey results by geographic region.

Data Validation

Data from respondents were validated using quality control programs to detect errors (i.e., meet range
checks, units of measure, and evaluation of nonresponse) as previously described[17,25]. All inaccurate
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responses from the screenings that did not correctly answer the given question (i.e., responses given in
incorrect units, invalid ranges, or inaccurate number of responses) were filtered out of the study analyses.
In some cases, queries produced from these quality checks were brought to the attention of primary data
collectors at dialysis units in order to clarify or correct specific data components. Survey findings were
compared to regional data from the Italian Dialysis and Transplantation Registry[26]. The registry has
information on mortality outcomes, vascular access distribution, comorbid conditions, and primary causes
of ESRD[26]. Results of the survey were in general agreement with registry data when available.
Mortality data by North-Central-South regions as defined in the survey were not available for
comparison.

Interviews

One of the authors proficient in both English and Italian (AL) conducted interviews with dialysis center
directors and staff in 15 locations (see Acknowledgements) spanning 10 regions of Italy (Fig. 1). Eight
interviews with centers that participated in the survey (n = 8/131) were completed in order to verify the
accuracy of survey responses. Seven additional centers, which had not completed the survey, were also
interviewed. The interviews provided reactions to survey results, obtained information regarding bias in
selecting patients for dialysis (age and comorbid conditions), and collected opinions from nephrologists,
which helped us to understand the survey results.

Analyses

The SPSS version 11.5 statistical package was used to weight the responses by geographical region. The
regional dialysis population distribution was retrieved from data reported by the Italian
Registry[27,28,29,30,31,32,33]. Comparisons among outcomes were executed by means of y° tests for
proportions and ¢ tests in addition to one-way ANOVA for means. Associations were considered
significant with p-values < 0.05.

Gross mortality was calculated as: patientSgeceased/[patientsy,  + 0.5 (patientsicident
patientSgeceasea)[24,26]. This accounted for patients entering the dialysis program from January 2006 to
December 2006, as well as patients previously enrolled in the program. The mortality formula used in our
survey was that of the Italian Registry of Dialysis and Transplantation to allow for validation and
comparison of results with the registry.

RESULTS
Mortality, Patient Demographics, and Comorbidities

Of the 575 centers surveyed, 131 responded (23%), providing data from 13,170 dialysis patients (30% of
the total 43,273 patients during 2006) (Fig. 1). A total of 11,645 patients were treated by HD (88%) and
1,525 patients by PD (12%). The gross mortality rate during calendar year 2006 was 11.2 + 0.62% and
included incident patients beginning in 2006.

The age range most reported was 65-75 years of age (66.7% of centers), followed by 51-65 years of
age (26.6%). The other reported age ranges came from centers specialized to provide care for either
pediatric (0.9% of respondents) or geriatric patients (4.1%). In response to the question of number of
patients aged 80 older in each facility, we were able to compute that 14.1 + 0.7% of all patients were
octogenarians or older.

“Vascular nephropathy”, a term used in Italy to refer to kidney disease attributed to hypertension
and/or vascular diseases other than diabetes, was the leading cause of ESRD (31.6 + 1.5% of centers),

352



Lauder et al.: Delivery of ESRD Care in Italy TheScientificWorldJOURNAL (2009) 9, 349—-359

followed by a category of “other” (26.7 + 1.7%), diabetes (21.0 + 1.2%), and glomerular diseases (17.7 +
1.2%). The category of “other” was used to identify causes of ESRD other than the aforementioned.
Hypertension was the leading comorbidity (44.6 + 2.3%), followed by cardiovascular disease (35.9 +
2.1%), diabetes (19.4 = 0.9%), and a combination of more than two of these comorbidities (38.4 +2.1%).

Diagnosis of Kidney Disease and Dialysis Delivery

ESRD diagnosis was usually made within the setting of a hospital clinic visit (93.3% of cases) as opposed
to a private physician’s office visit (6.7%). At the time of referral to nephrologists, the CKD stages were
stage 3 (49.8% of centers), stage 4 (22.6%), stage 2 (17.5%), and stage 5 (8.6%). Respondents did not
report CKD stage 1 and 1.6% reported that CKD staging was not used. GFR was estimated in CKD stage
4 patients at the following frequencies: monthly (59.9% of respondents), bimonthly (23.6%), or every 2
weeks (7.4%). GFR was calculated using 24-h creatinine clearance (65.1% of responses), Cockcroft-Gault
formula (60.8%), and eMDRD (24.6%). The percentage of late-referred patients was 27.5 £ 2.1%.

Of the respondents, 98.5% indicated that a nephrologist was always present in the center during
dialysis. Patients initiated dialysis with mean estimated GFR of 9.6 + 0.3 ml/min/1.73 m* 99% of the
centers indicated that their patients received HD three times per week. The average weekly HD dose was
11.3 £ 0.2 h. The percentage of patients with Kt/V values >1.2 was 73.5 £ 1.8%. The percentage of
patients with hemoglobin (Hb) levels >11 g/dl was 66.7 £ 1.8%. The percentage of the patients with
albumin levels >4 g/dl was 50.1 +2.4%.

Vascular Access

Data regarding access for dialysis are summarized in Table 1. Of note, 83% of patients were dialyzed
using an AV fistula. A nephrologist completed the vascular access surgical placement alone in the
majority of cases (61.2%) or in tandem with a vascular surgeon (13.0%).

TABLE 1
Vascular Access

Placement of vascular access (center response %): Location (center response %) :

Access Type (%pts) Nephrologist Surgeon Together Other _ Within dialysis center _ Outside dialysis center
AV Fistula 82710 61.2 34.7 13.0 2.0 52.7 49.8
Permanent Catheter 10.1+0.7 61.0 242 8.9 11.6 51.3 51.3
AV Graft 4006 247 59.0 14.6 3.1 33.1 68.6
Temporary Catheter 32+04 85.8 6.9 2.9 17.0 83.2 21.2

Of the centers, 60.9% reported thrombosis, 42.8% responded stenosis, and 4.7% reported infection as
the most prevalent vascular access complications.

Access maintenance and repair for all forms of access were done by vascular surgeons alone (47.7%),
interventional radiologists (36.8%), and nephrologists (29.2%). Nephrologists worked together with
vascular surgeons in 20.4% of surgical operations. Total time between detecting a vascular access
complication that prevented dialysis and the successive dialysis with the same vascular access averaged
52.6 £ 6.1 h. Of the respondents, 32.4% indicated that a staff and surgical facility for vascular access
repair operations were available in their center.
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Regional Differences

Centers from 17 of the 20 geographic regions responded to the survey (Fig. 1). Centers from the three
regions that did not respond only constitute 4% of the dialysis population[27,33]. The mortality rate in the
south (9.3 £ 0.8%) and central regions (10.3 + 0.9%) were significantly lower than in the north (15.8 £+
1.4%) (p < 0.001 and p = 0.002, respectively). There was no significant difference between the central
and southern regions (p = 0.448) (Fig. 2).
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FIGURE 2. Geographic regional differences.

The southern region had the highest prevalent use of AV fistulae (85.6 + 1.3%), followed by the
central (81.2 = 2.0%) and the northern (77.7 £ 2.1%) regions (Fig. 2). The difference achieved statistical
significance between the southern and northern regions (p < 0.001), but not between the central and the
north (p = 0.231) or the central and the south (p = 0.077).

The southern region had increased prevalence of diabetic patients (21.9 + 1.3%) as compared to both
the northern region (16.0 = 1.7%; p = 0.015) and the central region (16.9 + 1.4%; p = 0.033) (Fig. 2). The
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central and northern regions were not statistically different from each other regarding diabetes prevalence
(p = 0.656).

Public and Private Centers

Of the patients, 84% were cared for in public centers and 16% in private centers. These figures differ only
slightly from the percentages of public (78%) and private (22%) centers surveyed, reflecting that public
centers cared for more patients than their private counterparts; thus, our survey mainly represented
patients treated in the public sector. Our survey represented the actual public and private distribution that
occurs in Italy[27,28,29,30,31,32,33].

Interviews

All nephrologists interviewed (15/15) indicated that no selection criteria exist for dialysis initiation in
Italy despite age and associated comorbid conditions. All 15 interviews confirmed that nephrologists were
always present during dialysis procedures and that this is mandated in Italy. Italian nephrologists stated
that early referral is important in preparation for dialysis and vascular access. Interviews indicated that
many Italian hospitals hold conferences between nephrologists and primary care physicians in order to
recognize kidney disease progression and to allow for early referral to renal specialists.

DISCUSSION

The low mortality rate in Italy in 2006 was markedly lower than that reported in the U.S., according to the
2006 USRDS (Table 2). The mortality derived from our survey (11.2%) is close to the 2005 Italian Renal
Registry report (12.9%)[26]. The low mortality is remarkable considering that the majority of centers
reported an average dialysis patient age range of either 65-75 (66.7%) or 51-65 (26.6%). These age
ranges are similar to the mean age of 65 in the U.S. population[13]. Although life expectancy of the
general population may be higher in Mediterranean countries than in the U.S., the difference observed in
the dialysis population in both countries is well beyond any difference in the general population. When
asked about any selection criteria for dialysis consideration, all interviewed nephrologists indicated that
neither age nor comorbid condition prevented initiation of dialysis currently in Italy. The survey also
found a significant number of octogenarians (14%) in keeping with trends in the U.S., where the number
of octogenarians and nonagenarians beginning dialysis has increased considerably over the past
decades[34].

While the higher mortality rate in the U.S. as compared to other Western countries is generally well
appreciated[7,16,23], this survey offers insight that helps us to understand the lower mortality rate in
Italy. The most striking differences between the two countries are the higher percentage of patients
dialyzed with an AV fistula and the lower prevalence of diabetes in Italy as compared to the U.S. (Table
2). In the U.S., ESRD attributable to diabetes accounts for 45% of prevalent cases[13], whereas our
survey estimated this in Italy to be only 19.4% (Table 2). The survey identified interesting Italian regional
differences in the prevalence of diabetes that may have bearing on international mortality differences. The
mortality was the highest in the northern parts of Italy, even though the reported prevalence of diabetes
was lower than in southern and central regions (Fig. 2). This suggests that factors other than diabetes also
importantly contribute to mortality among dialysis patients. It is possible that the higher prevalence of
diabetes among dialysis patients in the U.S. as compared to Italy reflects, in part, the burden of this
disease that may be more prevalent in the U.S. The nutritional status of the Italian dialysis population may
also be better as suggested by the higher percentage of patients with an albumin level greater than 4.0 g/dl
(Table 2).
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TABLE 2
Italian Survey Results Compared to U.S.

USA* (%) Italy (%)

Mortality Rate 24.0 11.2+£0.6
AV Fistula Prevalence 38.6 82.7+1.0
Diabetes Caused ESRD 45.0 21.0+x1.2
Diabetes Prevalence 44.0 19.4+£ 09
Patients with Kt/V > 1.2 92.8 735+1.8
Patients with Hb > 11g/dL 87.6 66.7+1.8
Patient with Albumin > 4.0g/dL 35.9 50.1+24

* US data derived from the 2006 USRDS Annual Data Report

Our survey revealed that the use of an AV fistula as the primary form of dialysis access in Italy
almost doubles that of the U.S. (Table 2). This is clearly an important difference in the delivery of care
that helps to explain the lower mortality rate in Italy. The importance of AV fistulae in reducing dialysis-
related infections and inflammatory burden is increasingly recognized[35]. This may lead to decreased
morbidity and mortality[7,19,22]. In this respect, it is interesting to note that northern Italian regions,
where the use of an AV fistula was the lowest, had the highest mortality despite a lower prevalence of
diabetes. This is consistent with an assertion that increased AV fistula utilization reduces mortality even
in the presence of comorbidities.

Other salient findings were (1) ESRD diagnosis made within hospital clinics, (2) 84% of patients
cared for in public centers as opposed to private (16%), and (3) direct involvement of nephrologists in
essentially all aspects of delivery of care including: (a) patient evaluation in CKD stages 3 and 4, (b)
placement of AV fistulae, (c) vascular access maintenance in the dialysis center, and (d) mandatory
presence during dialysis sessions.

The high use of AV fistulae in Italy could be traced to the direct involvement of nephrologists in the
majority of vascular access management. It should be noted that there was no economic incentive to
provide this service, which was done as part of the training and the traditional responsibilities of the
nephrologist. Additionally, our survey revealed that Italian nephrologists were also responsible for early
evaluation of CKD, vascular access maintenance, and supervision of dialysis. Dialysis initiation usually
occurred when GFR was 10 ml/min/1.72 m® in keeping with NKF-K/DOQI guidelines[36]. Of note,
98.5% of respondents indicated that a nephrologist was present in the center during dialysis sessions. This
physician presence requirement is common in Europe and contrasts the U.S., where nephrologists make
dialysis rounds, but are not necessarily present during the dialysis procedure[37].

The mandatory presence of a nephrologist in the dialysis unit may lead to early identification of
cardiovascular and infection events that may prevent unnecessary death. The detection of dialysis
complications, such fistula failure, and efficient coordination of care may also be facilitated by the
presence of a nephrologist. The total time between a problem that prevented dialysis on a given day and
the successive session with the same vascular access averaged 52.6 h. This relatively short time interval
may result from less necessity to coordinate schedules and availability between different professionals. It
seems therefore reasonable to surmise that providing treatment for more aspects of vascular access by the
nephrologist results in prompt and efficient delivery of care.

Another finding was that initiation of care for patients with kidney disease began within the hospital
clinic system and rarely in the private physician office. While similar data are not available for the U.S. to
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our knowledge, it is generally known that the diagnosis of ESRD in the U.S. is often made in hospitalized
patients and that many patients commence dialysis with temporary central venous catheters[22]. Early
referral is known to be associated with lower morbidity[38,39] and mortality[40,41,42,43]. It is therefore
possible that the lower mortality in Italy partially results from relatively early diagnosis of kidney disease
(CKD stage 3).

The percentage of patients with a Kt/V >1.2, a measure of adequacy of dialysis, was lower in Italy
than in the U.S., suggesting that the dialysis delivery dose in itself could not explain the superior
mortality rate (Table 2). Our survey also found that the percentage of patients with Hb >11 g/dl was lower
in Italy than in the U.S. The lower Hb level could be interpreted as a factor leading to either increased or
reduced mortality. While Hb >11 g/dl has been considered generally desirable[21], recent findings of
increased mortality in patients receiving erythropoietin to achieve higher levels of Hb[44] raises the
possibility that the lower Hb in Italy may be another factor that helps to explain the lower mortality. Our
survey was not designed to address this issue by analyzing mortality at various Hb levels[45,46,47].

The DOPPS examined differences in HD practices and outcomes internationally, with particular
attention to associations with mortality risk[17,19]. Factors such as healthcare organization[7,48],
comorbid conditions[12], genetic variations[10,11], and physician treatment philosophy should be
considered in order to understand differences in outcomes. Our survey helps to identify possible
contributions that have not been previously recognized or sufficiently emphasized. The following aspects
stand out as possible explanations for the reported gross annual mortality rate (11.2%) that is about half of
what is reported in the U.S.: the high use of AV fistulae as the main vascular access, the relatively low
prevalence of diabetes-related renal disease, nephrological responsibility and oversight of all aspects of
care starting in early stages of CKD, and nephrologist physical presence during dialysis procedures.
Although the survey did not allow us to examine specifically which of the differences is most important
in explaining the lower mortality, it suggests that perhaps the aggregate of these differences may account
for the improved outcomes. This report highlights key aspects of the contemporary delivery of care for
Italian ESRD patients and provides a model for international comparison.
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