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Abstract
Chronic kidney disease is acknowledged as one of the most relevant disease for public health. Knowledge
of epidemiology of CKD may allow public health interventions both for prevention and treatment in order
to limit burden and management costs. Nefrodata is a multicentric, prospective, and observational study
conducted in Italy, including patients with CKD followed in a specialist setting. The study uses a web-based
data setting; it includes 1263 subjects with an estimate glomerular filtration rate (eGFR) less than 60 ml/
min *1,73 sqm, followed in outpatient clinics in Italy. Patients' characteristics analysis evidences that old
subjects (mean age of 70.3 ±13.4 years, 55% of them older than 70 years), with cardiovascular morbidity
(50,6%) and diabetics (37%) have a high prevalence. With the reduction of residual renal function, preva-
lence of hyperphospatemia, metabolic acidosis, use of erythropoiesis-stimulating agents, Vitamin D, and
diuretics increases. Also allopurinol and gastric-protective drugs are widely used. Fifty-four and eight %
of patients with CKD stage 4 and 65.9% of patients with CKD stage 5 received indication on nutritional
therapy.
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Introduction
Chronic kidney disease (CKD) is acknowledged as one of the most relevant disease for public
health. Therefore, it is of paramount importance to know the incidence and the prevalence
of the disease in our country, in order to allow public health interventions for primary and
secondary prevention and for an adequate treatment. These interventions may delay pro-
gression toward dialysis, reduce morbidity, cardiovascular mortality and all disease-related
costs.

There are several studies reporting incidence and prevalence of CKD in Italy [1] [2] [3] [4].
Among them, the TABLE study conducted about 10 years ago and including patients with
CKD stage 3-5 followed-up for at least one year by nephrologists, is a precious database to
which compare data of our study [4].

A better knowledge of possible changes of CKD epidemiology in Italy in the last decade may
allow an improved organization of diagnostic and therapeutic processes and of human and
economic resources. More resources will be fundamental to evaluate the increase of social
CKD-related costs with time and to implement therapy of advanced renal failure, and pro-
grams of secondary and tertiary prevention [5] (full text) [6].

The aim of the study is to understand and describe clinical characteristics of patients with
CKD referred to Italian nephrologists and possible differences with already existing data.

Materials and Methods
Nefrodata® is a multicentric, prospective and observational study conducted in Italy. We
collected data of patients with chronic kidney disease referred to outpatients clinics spe-
cialized for kidney diseases.

Inclusion criteria were age >18 years, estimated glomerular filtration rate (eGFR) <60 ml/
min *1,73 sqm. Exclusion criteria were acute kidney failure, malignancies, kidney trans-
plant, and systemic diseases treated with immunosuppressive therapy.

Data of eligible patients were collected through a web-based platform at baseline and every
6 months (www.nefrodata.it). We obtained data about age, sex, smoke habit, comorbidities
(diabetes, hypertension, left ventricular hypertrophy), and pharmacological and/or nutri-
tional therapy. We considered level of hemoglobin <10 g/dl, phosphate >4,5 mg/dl and bi-
carbonate <20 mmol/l to define respectively anemia, hyperphosphatemia and metabolic
acidosis.

The eGFR was calculated with the modified MDRD formula [7].

Ethics committees and competent authorities of each participating center approved the
study; each included patient gave the informed consent.

The enrollment started in March 1st 2012; the follow-up was of 18 months.

Statistical analysis was descriptive and results were expressed as Mean± Standard Deviation
or as prevalence. Moreover, trend curves analyzes were accomplished and a p<0.05 was con-
sidered statistically significant.

Results
Tabella 1 shows general characteristics of 1263 patients included in the study. Fifty-five%
of subjects were older than 70 years; overweight was highly prevalent (average BMI: 27.7±5
Kg/sqm in men; 28.3±5.7 Kg/sqm in females). Only 9% of patients stated to be a smoker while
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25% of them were ex-smokers; 1.2% of subjects abused of alcohol. The majority of patients
had a CKD stage 3b and stage 4 (73%) (Tabella 2).

Table 1.Table 1. Demographics and clinical characteristics of patients at baseline

Characteristics Mean or n DS or % Median Maximum Minimum

Age (years) (mean-SD) 70.4 13.4 73.1 98.8 18

Sex M/F (n-%) 966/674 58.9/41.1

Smokers (n-%) 118 8.68

Non smokers (n-%) 1242 91.3

Height (cm) (mean-SD) 164 9.08 165 172 137

Weight (Kg) (mean-SD) 74.3 14.8 73.2 150 38

BMI (kg/m2) (mean-SD) 27.8 5.04 27.2 56.5 15.6

Systolic BP (mmHg) (mean-SD) 131 18 130 208 75

Diastolic BP (mmHg) (mean-SD) 74.9 9.91 78 120 30

Mean BP (mmHg)(mean-SD) 94.2 10.7 93 143 52

Pulse pressure (mmHg) (mean-SD) 58 16.4 60 135 16

Table 2.Table 2. Drugs for CKD population

CKD III a
n= 227

CKD III b
n= 459

CKD IV
n=464

CKD V-ND
n= 113

Nutritional therapy 23% 39.3% 54.8% 65.9%

ACE-inhibitors 33.5% 33.1% 31.7% 29.2%

Sartans 45.4% 49.9% 37.7% 30%

Loop Diuretics 40.5% 49.2% 58.6% 58.4%

Calcium channel blockers 34.8% 30% 39.2% 51.3%

Beta-blockers 34.4% 37% 34.9% 34.5%

Other anti-hypertensive drugs 15% 17.4% 21.6% 32.7%

Statins 49.8% 45.9% 43.3% 32.7%

ESAs 5.7% 10.9% 23% 40.7%

Calcitriol 8.4% 12.4% 24.4% 22.1%

Colecalciferol 3.5% 3.7% 6.9% 6.2%

Calcifediol 0.4% 0.9% 1.1% 1.8%

Paracalcitol 0.9% 3.3% 3.4% 11.5%

Calcium carbonate 1.8% 2.6% 10.1% 9.7%

Other chelating agents 0% 1.5% 2.2% 17.8%

Antiaggregants 52,9% 50,1% 15% 11,5%

Anticoagulants 7,5% 11,1% 9,5% 7,9%

Allopurinol/Febuxostat 41,9% 57,9% 62,3% 65,5%

Kayexalate 2,2% 2,6% 5,6% 7,9%

Sodium Bicarbonate 0% 0.9% 1.9% 7.1%

Gastroprotectors 46.3% 45.1% 53.9% 49.6%
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Figure 1 shows the causes of renal disease. The most frequent were vascular or ischemic,
and diabetic nephropathies (overall 54.2% of patients). Among biopsy-proved
nephropathies (197 subjects), the most frequent was IgA nephropathy, followed by mem-
branous glomerulonephritis, focal segmental glomerulosclerosis and membranoprolifer-
ative glomerulonephritis.

Comorbidities are reported in Figure 2. The prevalence of diabetes was 37.7%; hypertension
was present in 82.2% of patients with 17.8% of subjects not treated with anti-hypertensive
drugs. Left ventricular hypertrophy was reported in 35.5% of subjects, while heart failure
was present in 10% of subjects (NYHA class I in 62%, NYHA class II in 10%, NYHA class
III in 28% of them). Cardiovascular comorbidities (myocardial infarction, peripheral vascu-
lopathy, cerebral vasculopathy, heart failure) were present in 50.6% of patients.

Figure 3 shows the prevalence of patients in each stage of CKD that did not meet the target
for hemoglobin, phosphate and bicarbonate levels. The prevalence of hyperphosphatemia
was 43.5% in CKD stage 5 not on dialysis (ND). Metabolic acidosis was poorly controlled only
in 8% of patients with CKD stage 5ND. Hemoglobin was <10g/dl in 10% of patients in CKD
stage 4 and 5ND.

Albumin levels were >3.5 g/dl in 77.7% of subjects but this date was missing in 46.2% of pa-
tients. A higher prevalence of hypoalbuminemia was present in CKD stage 5ND (16.2%).

In our population the use of a nutritional therapy increased with the worsening of renal
function (Figure 4): in fact, 54.8% of patients with CKD stage 4 and 65.9% with CKD stage 5
received a nutritional prescription.

Figure 1.Figure 1.
Prevalence of Primary Nephropathies in the studied population
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Tabella 2 lists treatments assumed by examined patients in each stage of CKD. The majority
of patients assumed loop diuretics (58.4% of subjects in CKD stage 5), calcium-antagonists
(from 34.8 to 51.3%), sartans (from 45.4 to 30%), Angiotensin-Converting-Enzyme inhibitors
(from 33,5 to 29,2%), beta-blockers (34.5%), and statins (32.7%). Therapy with erythropoietin
increased with the worsening of renal function (from 5.7% to 40.7% in CKD stage 5), as
therapy with vitamin D, calcium carbonate and phosphate binders did.

Discussion
The results of the present study indicate that the majority of patients with chronic kidney
failure referred to outpatient clinics had a CKD stage 3b and 4, were old patients, with a high
prevalence of diabetes and cardiovascular morbidities.

The TABLE study [4] reported incidence, prevalence, type of nephropathy, CKD stages, co-
morbidities, and cardiovascular risk factors in a population of 1353 patients with chronic
kidney disease enrolled in 2003 and followed in 26 outpatient clinics in Italy. Results of Ne-
frodata® study, including patients enrolled in 2012-2013, allow to observe changes of Italian
population with CKD in a time lapse of 10 years.

Comparing TABLE and Nefrodata® population, it is possible to perceive how the mean age
of patients is definitely increased of about 4 or 5 years, from 66 years in the TABLE study to
70 years in Nefrodata® study. In our records the percentage of subjects older than 70 years
was 55% that is higher than international [8] (full text) [9] [10] (full text) and national data
[11] (full text). The increased age of CKD population is an aspect to focus on and to accu-
rately understand especially to prevent clinical and health consequences. The increase of

Figure 2.Figure 2.
Prevalence of comorbidities in the studied population
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mean age of CKD population may also reflect an attitude of older people to refer to specialist
outpatient clinics, and also this aspect is to analyze and to take into account. Similarly,
the prevalence of diabetic patients increased in Nefrodata® population compared to TABLE
study from 28,6 to 37,7% [4] [12] (full text). These data are comparable to an American study
including patients followed in an outpatient clinic for kidney disease [13] (full text). Finally,
a higher percentage of patients in Nefrodata® (50.6%) compared to TABLE population (<30%)
had cardiovascular comorbidities.

On the other side, in our data the percentage of hypertension was 82.2%, similarly to TABLE
study [4] [12] (full text). This percentage seems to be higher than others; in fact, there are
different population in which the percentage of subjects with chronic kidney disease and
hypertension in less than 65-70% [6] [7] [8] (full text).

With regard to the treatment of anemia, the amount of patients with Hb <10 g/dl progres-
sively increased with the worsening of renal function until 35-33% of anemic subjects in
CKD stages 3 and 4, us is observed in other national and European studies [4] [8] (full text)
[12] (full text). With regard to phosphate levels, 12% of Nefrodata® patients had phosphate
levels >4.5 mg/dl. Figure 3 shows that hyperphosphatemia was significant (17.2%) in CKD
stage 4 with the highest percentage of patients (43%) in stage 5 not on dialysis. These data
are apparently higher than data of Moranne's study [8] (full text) that evidenced hyper-
phosphatemia (>4.3 mg/dl) in 8% of patients (including CKD stage 2) and in 30% of subjects
with an eGFR <20 ml/min*1.73 sqm [8] (full text). On the contrary, our data are definitely
more encouraging than Isakova's data [14] showing a prevalence of hyperphosphatemia of
about 25% with an eGFR of 29-20 ml/min*1.73 sqm and 55% with an eGFR <20 ml/min*1.73
sqm. In other national and international studies similar to Nefrodata® the percentage of

Figure 3.Figure 3.
Prevalence of hypoalbuminemia, acidosis, anemia and hyperphosphatemia in CKD stadium
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hyperphosphatemia was not mentioned [9] [11] (full text) [13] (full text) [15] and the com-
parison was not possible.

With regard to the control of acid-base balance the prevalence of bicarbonate level <20
mmol/L in our population was 3%, lower than other European data (15%) [8] (full text), but
it was not mentioned in other studies [9] [11] (full text) [13] (full text) [15].

If we look at the therapy assumed by our population (see Table II), the use of inhibitors
of renin-angiotensin-aldosterone system was the highest in CKD 3b (83% of subjects), and
progressively declined up to CKD stage 5, in which was still high (59%), especially if com-
pared with other studies [9]. Compared to TABLE study [4] [10] (full text), there was a higher
prevalence of therapy with statins (32.7% versus 17.4%), but the use of diuretics, inhibitors
of renin-angiotensin-aldosterone system, sartans, and erythropoietin was similar in both
studies.

The administration of cholecalciferol was reported in a very low percentage of patients, also
in the first stages of CKD, despite the high prevalence of cholecalciferol deficiency expected
in this population. Therapy with cholecalciferol was reported in 24 and 22% of patients with
CKD stage 4 and 5, respectively; on the other side, paricalcitol was used in only 11.5% of pa-
tients with CKD stage 5. Calcium carbonate was used in a small percentage of patients with
CKD stage 3, with a slight increase in CKD stage 5, while phosphate binders were used in
17,8% of patients with stages 5. There were no data available about therapy with phosphate
binders, Vitamin D, and analogs in other national and international population analyzed [9]
[12] (full text) [13] (full text) [15].

Figure 4.Figure 4.
Prevalence of use of nutritional therapy (full columns) and no nutritional therapy (empty columns) in CKD stadium
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In our population, prescriptions of nutritional therapy increased with the worsening of
renal function: 54.8% of patients with CKD stage 4 and 65.9 % with stage 5 received a nu-
tritional treatment. These percentages were similar in the TABLE study, in which 55,5% of
subjects with CKD stage 4 and 65,7% with CKD stage 5 assumed a low protein diet (<0,8 g of
protein/Kg of body weight/day) [12] (full text). In different national and international pop-
ulation, data about nutritional therapy was not reported [9] [11] (full text) [13] (full text)
[15]. However, there was a great amount of patients that did not receive a correct nutri-
tional approach for CKD, despite the reduction of renal function, contrary to what Italian
and international guidelines and recommendations suggest [16] [17] [18]. A poor use of nu-
tritional treatment of CKD also in patients with advanced renal failure may yet reflect the
scarcity of professional figures adequately specialized to prescribe and monitor a correct
approach to nutritional treatment of CKD.

Conclusions
Results of Nefrodata® suggest that in the Italian nephrology outpatient clinics there is a high
percentage of old patients, with vascular problems, and diabetes, even higher if compared
with other national and international data. Mean age, prevalence of diabetes, and cardio-
vascular comorbidities are significantly increased in the last ten years, and maybe it will
further increase in the next years. This aspect need to be confirmed but it should lead us to
focus on it because of the possible consequences on the management of CKD, and on human
and economic resources. The treatment of the principal clinical and metabolic alterations of
CKD (metabolic acidosis, anemia, malnutrition, hyperphosphatemia) seems to be satisfying
and similar to other population considered. Utilization of nutritional therapy of CKD in-
creases with the severity of renal failure and is apparently stable in the last years. However,
the nutritional aspect of the cure of CKD is certainly neglected in the clinical practice, de-
spite several consensus and guidelines.

In honor of
This paper is in honor of Prof. Bruno Cianciaruso, a good man and a talented researcher,
who is no longer with us.
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