Durand et al. BMC Nephrology (2018) 19:141
https://doi.org/10.1186/s12882-018-0929-y

BMC Nephrology

RESEARCH ARTICLE Open Access

End-stage renal disease treated in

@ CrossMark

Provence-Alpes Cote d'Azur: 12-years
follow-up and forecast to the year 2030

Anne-Claire Durand™?", Elisabeth Jouve®, Jean-Christophe Delaroziére'?, Mohamed Boucekine',
Ghizlane Izaaryene'? Adeline Crémades'?, Franck Mazoué'?, Bénédicte Devictor', Asmatullah Kakar',

Roland Sambuc'?, Philippe Brunet** and Stéphanie Gentile

123

Abstract

analyzed using Poisson regression models.

p < 0.001).

preventive measures to combat obesity and diabetes.

Background: This study describes the time trend of renal replacement therapy for end-stage renal disease (ESRD)
in the Provence-Alpes Cote d'Azur region (PACA) between 2004 and 2015, and forecasts up to 2030.

Methods: A longitudinal study was conducted on all ESRD patients treated in PACA and recorded in the French
Renal Epidemiology and Information Network (REIN) during this period. Time trends and forecasts to 2030 were

Results: Since 2004, the number of new patients has steadily increased by 3.4% per year (95% Cl, 2.8-3.9, p < 0.001)
and the number of patients receiving RRT has increased by 3.7% per year (RR 1.037, 95% Cl: 1.034-1.039, p < 0.001).
If these trends continue, the PACA region will be face with 7371 patients on dialysis and 3891 with a functional
renal transplant who will need to be managed in 2030. The two most significant growth rates were the percentage
of obese people (RR 1.140, 95% Cl: 1.131-1.149, p < 0.001) and those with diabetes (RR 1.070, 95% Cl; 1.064-1.075,

Conclusion: This study highlights the increase in the number of ESRD patients over 12 years, with no prospect of
stabilization. These findings allow us to anticipate the quality and quantity of care offered and to propose more

Keywords: End-stage renal disease, Dialysis, Renal transplant, Time trends, Forecast, Preventive measures

Background

The management of end-stage renal disease (ESRD)
continues to be one of the main public health priorities
in France due to the increasing number of patients
requiring renal replacement therapy (RRT) [1]. On
December 31, 2015, 82,295 patients were receiving a RRT:
54% were on dialysis and 46% were living with a functional
renal transplant [2]. The overall crude prevalence was
1232 per million inhabitants. The management of ESRD is
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still a major economic challenge [1]. In France, health in-
surance had estimated its cost to more than 4 billion euros
in 2007 on the basis of 61,000 patients treated for ESRD
and 5 billion in 2025, simply because of the ageing of the
population, without taking into account the increase in
prevalence [1, 3, 4].

In France, two registries developed and managed by
the French Biomedicine Agency include and follow
ESRD patients: the French Renal Epidemiology and
Information Network (REIN) [5, 6] created in 2001 and
specific to dialysis patients, and the CRISTAL registry
specific to transplant patients [7, 8] collecting social and
medical data for all patients receiving an organ
transplant.

REIN is a network of nephrologists, epidemiologists,
patients and public health representatives that is
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coordinated regionally and nationally. REIN is a tool to
support both public health decision-making, evaluation
and research related to RRT for ESRD [5, 6], its data are
particularly used in health planning to adjust dialysis
supply and demand [9].

In 2004, the Provence-Alpes-Cote d’Azur (PACA)
region was the seventh region among the 27 French re-
gions that integrated the REIN registry [10, 11]. This re-
gion is located in the south-east of France and
represents 7.5% of the French population. The main
epidemiological characteristic of PACA is the high pro-
portion of elderly people (19% are aged 65 and over
compared to 17% for France) [12].

In the PACA region, there are 81 dialysis centers in-
cluding 2 pediatrics centers and 2 transplant units [11].
Among these dialysis facilities, we distinguish by the
techniques (haemodialysis (HD) and peritoneal dialysis
(PD)), dialysis sites (in care center or at home), and
types of dialysis centers (in-center-HD, HD in medical
satellite unit, HD in self-care unit). There is therefore a
gradation of the supply of care with these treatment pos-
sibilities [1].

Most of reports provide age-standardized incidence
and prevalence rates to describe the epidemiological data
of REIN. This presentation is reliable when comparing
data between countries and/or regions. However, it is
not relevant enough to estimate the number of dialysis
stations. Epidemiological data from the REIN registry
therefore allow prospective reflection to assess the
demand and types of care to be deployed in health plan-
ning for the coming years.

The aim of this article is to describe time trends of
ESRD treated with RRT (dialysis and renal transplant-
ation) in the PACA region over the last 12 years (2004—
2015) based on data collected in the REIN registry, and
to forecast these data to 2030.

Methods

Type of study

A longitudinal study was carried out on the yearly aggre-
gate data of all patients with RRT, either dialysis or renal
transplantation, in the PACA region.

Data sources

Data on dialysis patients come from the French REIN
registry [5, 6]. The design of the REIN registry with its
principles of organization and quality control has been
described in detail by Couchoud et al. [6]. Data on trans-
planted patients come from the CRISTAL registry [7, 8].

Study population and period of analysis

We include all patients, both children and adults, with
ESRD undergoing RRT (dialysis or renal transplantation)
between 2004 and 2015 treated in PACA, regardless of
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their place of residence. We excluded patients treated
outside the region even if they lived in PACA, and
patients diagnosed with acute renal failure (i.e. patients
who recovered all or part of their renal function within
45 days, or who were considered by experts to have had
acute renal failure for less than 45 days before to death).

We focused on two categories of ESRD patients. The
first category included new patients defined as all
patients who started their first RRT (dialysis or
pre-emptive renal transplantation) in a given year. The
second category included patients receiving RRT, on dia-
lysis or living with a renal transplant on December 31 of
a given year. We used aggregate data to explore trends
over time.

Data collected

For the REIN registry, data are collected by nephrolo-
gists or by clinical research assistants specific to REIN
from patient files and recorded in the computer system
of REIN (Diadem) [5]. Quality control and data updating
each year at the anniversary date of the first dialysis
are performed by clinical research assistants. Com-
pleteness and accuracy are systematically checked for
the items deemed essential, i.e. identification (place of
residence), demographics, primary renal disease, date
at RRT initiation, comorbid conditions, treatment
modalities, and major events including renal trans-
plantation, changes in dialysis site, changes in type
of dialysis, transient recovery of renal function and
death [5, 6].

For the CRISTAL registry, health professionals and
clinical research assistants specific to CRISTAL continu-
ously collect and update the following information:
administrative, medical, biological and all events (includ-
ing transplants performed, functional transplants and
patients on the transplant waiting list, regardless of
organ and type of donor) [7, 8].

Analyzed data

First, analyzed data were the annual number of new pa-
tients who started their first RRT (initial dialysis and
pre-emptive renal transplantation) in a given year, the
annual number of patients treated by dialysis or living
with a renal transplant on December 31 of a given year,
and the annual number of renal transplants performed
in PACA (including pre-emptive renal transplants and
the type of donor (cadaveric or living donor)).

Secondly, we studied three categories of yearly aggre-
gate variables for new patients (dialysis and pre-emptive
renal transplantation) and for patients on dialysis or
living with a renal transplant. The first category included
demographic data: age, gender, and region of resi-
dence (grouped as residing in PACA and residing out-
side the region).
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The second category covered clinical data. Three co-
morbidities were considered: diabetes, at least one car-
diovascular disease (combination of congestive heart
failure, myocardial infarction, coronary vascular disease,
coronary artery bypass surgery, angioplasty or abnormal
angiography, peripheral vascular disease, cerebrovascular
disease, and dysrhythmia), and active malignancy. Body
mass index (BMI) was also included, calculated by
weight ((kg)/square height (m)) and presented in the fol-
lowing classes: underweight (< 18.5), normal (18.5-24.9),
overweight (25.0-29.9) and obese (>30). All comorbidi-
ties are collected from the information contained in the
patient file completed by the nephrologist who manages
the patient.

The third category included data related to dialysis
techniques (grouped in HD and PD) and treatment
modalities (grouped in in-center-HD, HD in medical sat-
ellite unit, HD in self-care unit and home (DP or HD)).

There were no missing data on age, gender, residence,
and dialysis treatment (mandatory data).

Data analysis

SPSS Statistics 20. software was used for all statistical
analyses. Qualitative data (i.e. gender, comorbidities,
BMI categories, treatment modalities, living with a
functional renal transplant) were presented in terms of
number of patients and percentage. Quantitative data
(age, number of comorbidities) were expressed as mean
tstandard deviation (SD). All these data are yearly
aggregated data.

To examine time trends of ESRD patients over the
period 2004 to 2015, and to forecast the annual number
of new patients, the annual number of patients receiving
RRT, and the annual number of renal transplants per-
formed to 2030, we used Poisson regression models with
the observed number of ESRD patients as the outcome
variable and the calendar year as the predictor. This
method allows the estimation of time trends across
individual calendar years to obtain the average annual
percentage change (AAPC), assuming that the rate of
change is constant to the previous year [13]. The Pois-
son regression procedure corresponds to a model of the
following form:

Log(y,) = By + By x Time

where y, is the number of ESRD patients per year, Log
is the natural log, By the intercept, B; the trend and
Time the year- year is given as 0, 1, 2,...,11 (year O is
2004, year 1 is 2005 and so on to 2015).

The AAPC was calculated using the following formula:

AAPC = (RR-1) x 100,

where RR=¢f1
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The significance of the trend was determined by
the Wald Chi-Square test statistic. The likelihood ra-
tio test was examined for model fit. P-values < 0.05
indicate that the model is significantly better than
the model without a “Time” predictor. This model
was then used to predict the number of ESRD pa-
tients to 2030.

Results

Trends of initial RRT (dialysis or with a pre-emptive renal
transplant) since 2004

Between January 1, 2004 and December 31, 2015, a total
of 10,055 new patients started their first RRT in the
PACA region. Of these, 9822 patients started a treat-
ment by dialysis (97.7%) and 233 received a pre-emptive
renal transplant (2.3%) (Table 1). Since 2004, the number
of new patients has steadily increased by 3.4% per year
(Rate ratio (RR) 1.034, 95% CI: 1.028-1.039) (Table 2).

Among all the patients who started dialysis in PACA,
the number of patients residing outside our region
remained low, varying between 1.1 and 3.1% depending
on the year. These patients lived in the two border re-
gions: Rhone-Alpes and Languedoc-Roussillon. The per-
centage of children and adolescents under 20 years of
age was very low, ranging from 0.2% to a maximum of
1.8%, depending on the year (Table 1).

Since 2004, the number of ESRD patients who started
dialysis has steadily increased by an average of 3.1% per
year (Table 2): there were 657 in 2004 and 975 in 2015
(RR 1.031, 95% CI: 1.025-1.037, p <0.001). The annual
number of pre-emptive renal transplants increased
slightly (RR 1.156, 95% CI: 1.111-1.203, p < 0.001).

Characteristics of new patients starting a treatment by
dialysis, PACA, 2004-2015

Table 1 presents the baseline characteristics of patients
starting their first dialysis since 2004. It is marked by an
increase in the mean age at first dialysis. Between 2004
and 2015, the mean age increased by 1.6 years. This in-
crease was most important among patients over 80 years
of age, with an average 6.9% per year (95% CI: 5.7-8.0,
p <0.001) (Table 2). The proportion of new patients with
comorbidities also increased by an average of 5.6% per
year (Tables 1 and 2). Indeed, the percentage of obese
patients increased by almost 10 points (RR 1.123, 95%
CL: 1.105-1.141, p<0.001), the percentage of patients
with cancer by 5 points (RR 1.085, 95% CI: 1.064—1.106,
p <0.001), and the percentage of diabetic patients by 3.8
points (RR 1.056, 95% CI: 1.046—-1.066, p < 0.001).

The percentage of patients starting with PD remained
low between 2004 and 2015, and has remained stable
over the past 3 years: about 8%. Among HD patients,
more than 88% of them started their initial treatment
in-center HD (Table 1).
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Table 2 Regression analysis of observed number of ESRD
patients during the period 2004-2015 in the PACA region

B (95% Cl) Exp(B) (95% Cl) p

New patients 0.033 1.034 <0.001

starting RRT (0.027-0.039) (1.028-1.039)

Pre-emptive 0.145 1.156 <0.001

transplant (0.105-0.185) (1.111-1.203)

New patients 0.031 1.031 <0.001

starting their (0.025-0.036) (1.025-1.037)

first dialysis

Age: 80 years 0.066 1.069 <0.001

and more (0.056-0.077) (1.057-1.080)

None co-morbidity 0.019 1.019 0.002
(0.007-0.030) (1.007-1.031)

At least one 0.055 1.057 <0.001

cardiovascular (0.047-0.063) (1.048-1.065)

disease

Diabetes 0.054 1.056 <0.001
(0.045-0.064) (1.046-1.066)

Cancer 0.082 1.085 <0.001
(0.062-0.101) (1.064-1.106)

Underweight 0016 1016 0.220

(< 185) (—=0.010-0.042) (0.990-1.043)

Normal BMI 0.038 1.039 <0.001

(18.5-24.9) (0.029-0.048) (1.029-1.049)

Overweight 0.065 1.067 <0.001

(25.0-29.9) (0.053-0.076) (1.055-1.079)

Obese (= 30) 0.116 1.123 <0.001
(0.100-0.132) (1.105-1.141)

DP 0.050 1.051 <0.001
(0.028-0.071) (1.028-1.074)

HD 0.029 1.030 <0.001
(0.023-0.035) (1.023-1.036)

In-center HD 0.031 1.031 <0.001
(0.025-0.037) (1.025-1.038)

HD in medical 0.245 1.278 <0.001

satellite unit (0.201-0.290) (1.222-1.336)

HD in self-care unit -0.092 0913 <0001
(—0.120 — —0.063) (0.887-0.939)

Renal transplant 0.050 1.052 <0.001

performed (0.039-0.062) (1.039-1.064)

Living donor 0.190 1.210 <0.001
(0.140-0.241) (1.150-1.272)

Deceased donor 0.041 1.042 <0.001
(0.029-0.053) (1.029-1.055)

Patients receiving 0.036 1.037 <0.001

RRT (0.034-0.038) (1.034-1.039)

Patients with a 0.055 1.057 <0.001

functional renal (0.051-0.059) (1.053-1.061)

transplant

Patints on dialysis 0.026 1.026 <0.001
(0.023-0.029) (1.024-1.029)

Age: 80 years and 0.105 111 <0.001

more (0.099-0.111) (1.104-1.118)

None co-morbidities 0.006 1.006 0.027
(0.001-0.012) (1.001-1.012)

Diabetes 0.067 1.070 <0.001
(0.062-0.072) (1.064-1.075)

Cancer 0.105 1.am <0.001
(0.094-0.116) (1.099-1.123)

At least one CVD 0.059 1.061 <0.001

(0.055-0.063)

(1.057-1.065)
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Table 2 Regression analysis of observed number of ESRD
patients during the period 2004-2015 in the PACA region
(Continued)

B (95% CI) Exp(B) (95% CI) p

Underweight 0.053 1.055 < 0.001

(< 185) (0.041-0.066) (1.041-1.069)

Normal BMI 0.076 1.079 <0.001

(18.5-24.9) (0.071-0.081) (1.074-1.084)

Overweight 0.097 1.102 <0.001

(25.0-29.9) (0.091-0.103) (1.095-1.108)

Obese (= 30) 0.131 1.140 <0.001
(0.123-0.139) (1.131-1.149)

DP 0.027 1.027 <0.001
(0.014-0.040) (1.014-1.041)

HD 0.027 1.027 <0.001
(0.024-0.030) (1.024-1.030)

In-center HD 0019 1.019 <0.001
(0.015-0.022) (1.015-1.022)

HD in medical 0311 1.365 <0.001

satellite unit (0.299-0.324) (1.348-1.382)

HD in self-care —0.035 0.966 <0.001

unit (-0.041 — -0.028) (0.960-0.972)

HD at home -0.159 0.853 <0.001
(-0.182 — —0.136) (0.834-0.873)

Number of ESRD patients treated by dialysis or living
with a renal transplant in the PACA region at the 31st
December between 2004 and 2015

Since 2004, the number of patients receiving RRT has in-
creased by 3.7% per year (RR 1.037, 95% CI: 1.034-1.039,
»<0.001) (Table 2): from 4433 patients on December 31,
2004 to 6475 on December 31, 2015 (Table 3).

Approximately 1000 additional patients were counted
in each of the two methods of RRT during this period
(Tables 2 and 3): 947 additional patients requiring
dialysis (RR 1.026, 95% CI: 1.024-1.09, p <0.001), and
1095 additional patients living with a renal transplant
(RR 1.057, 95% CI: 1.053-1.061, p < 0.001).

The evolution of the characteristics of dialysis patients
(Tables 3) is marked by a significant increase in the
mean age of 5.2 years (from 64.9 years in 2004 to
70.1 years in 2015) and a higher proportion of patients
with comorbidities. As for the characteristics of patients
starting their first dialysis, an increase in the proportion
of obese patients (RR 1.140, 95% CI: 1.131-1.149, p<
0.001) and the proportion of diabetic patients (RR 1.070,
95% CI: 1.064—1.075, p <0.001), with + 8.3 points and +
10.7 points respectively (Tables 2 and 3).

The percentage of patients treated by PD remained
low, not exceeding 5%, and stable over time. As of De-
cember 31, the main dialysis technique was HD (= 95%
of all dialyzed patients each year). Among them, the pro-
portion of patients treated by in-center HD increased
(RR 0.01.9, 95% CIL 1.015-1.022, p<0.001). Those
treated by HD in self-care unit (RR 0.966, 95% CI:
0.960-0.975, p<0.001) have gradually decreased since
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Table 4 Renal transplants performed (including pre-emptive transplant) in the PACA region from 2004 to 2015
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Number of renal 159 123 169 160 205 167 21 209 208 246 243 239
transplants performed
Donor type, n (%)

Deceased donor 150(1000) 123 (992) 169 (935) 160 (950) 205(922) 167 (958) 221 (964) 209 (943) 208 (904) 246 (898) 243 (889) 239 (887)

Living donor - 108 1165 8 (50) 16 (7.8) 742 836) 12.(57) 20 (96) 25(101) 270111 27(113)

2004 in favor of HD in medical satellite unit, which
represents a significant proportion of the treatment site
since 2006 (RR 1.365, 95% CI: 1.348-1.382, p < 0.001)
(Tables 2 and 3).

Number of renal transplants performed in the PACA
region: Trends since 2004

Since 2004, the number of renal transplants per-
formed in PACA has gradually increased: 5.2% per
year on average (RR 1.052, 95% CI: 1.039-1.064, p <
0.001) (Tables 2 and 4). Although transplants are
mainly from deceased donors, the proportion of living
donors also increased: none in 2004 to 27 in 2015
(Fig. 1).

Number of ESRD patients undergoing RRT and forecast
until 2030

Since 2004, the number of ESRD patients treated by
dialysis and living with a renal transplant has in-
creased linearly and continuously (Table 3 and Fig. 2).
As shown in Fig. 2, if these trends persist, according
to the linear trend model, the PACA region will have
approximately 7371 patients on dialysis and 3891
transplant patients to be managed by 2030, represent-
ing approximately 3300 additional patients on dialysis
compared to in 2015 and 1435 additional patients
with functional renal transplant (Fig. 2). For new

patients, the PACA region will have approximately
600 additional patients starting their first dialysis who
will need to be managed by 2030 (Fig. 3).

Discussion

Analysis of the data collected in the PACA region
between 2004 and 2015 shows that the number of
patients with ESRD undergoing RRT is steadily increas-
ing without a tendency to stabilize, as shown by trend
lines and forecasts up to 2030. Our results are similar to
those of other French regions. The only difference con-
cerns the number of new patients in the PACA region,
which is more important than most other French
regions (3rd region with the highest number of new pa-
tients) [2]. We believe this is due to the large number of
elderly patients starting dialysis in our region. Indeed,
PACA is the French region with the highest proportion
of people aged 75 and over receiving dialysis, behind Ile
de France region [2].

This is different from what has been reported by
ERA-EDTA registry, the European registry. RRT inci-
dence rates have started to stabilize in Europe since
2008 [14]. France also experienced a period of stability
between 2009 and 2011 in its incidence rates. However,
incidence rates have started to increase since 2012 due
to an increase in the proportion of new patients aged
over 85 years [2].
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Fig. 1 Trends of renal transplants performed in the PACA region from 2004 to 2015 and forecast to the year 2030
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Fig. 2 Trends and forecasts of ESRD patients treated by dialysis and living with a renal transplant in the PACA region from 2004 up to 2030

Over the same period, in France as in Europe, there
has been an increase in the annual number of renal
transplants, with a higher proportion of transplants from
living donors [14]. The recent expansion of living donor
transplants in France (11% of renal transplants
performed in PACA were realized with living donors

compared to 16% for the whole of France in 2015 [2])
may change the rate of pre-emptive transplantation in
the next few years. Transplantation is the most
cost-effective method to provide patients with better
quality of life [15, 16]. National discussions are in pro-
gress to promote access to transplantation: recently, the
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Fig. 3 Trends and forecasts of new patients starting their first dialysis and receiving a pre-emptive kidney transplant in the PACA region from
2004 up to 2030




Durand et al. BMC Nephrology (2018) 19:141

ethics committee authorized cross-transplantation [17]
and the High Authority of Health issued recommenda-
tions on access to the list of transplant recipients waiting
for a renal transplantation [18].

Conditions for the management of HD patients
have evolved with a smaller proportion of patients
treated by in-center HD and self-care unit in favor of
a significant increase of HD patients treated in med-
ical satellite unit. It is likely that some patients cared
in the medical satellite units were previously treated
in the main centers or self-care units and were
reoriented as soon as the medical satellite units
opened [19, 20]. Indeed, before 2002, many of heavy
patients had to be treated in the self-care units be-
cause there was no possibility of places available in
the center or medical satellite unit [19, 20].

However, in the PACA region, PD was the initial mo-
dality of treatment for 8.2% of patients in 2015. The per-
centage of new patients treated with PD has remained
low since 2004. The PACA region is one of the French
regions where the proportion of new patients treated
with PD remains low (8.2% against 10.3% for France) [2],
with no significant progression. The causes are known:
for a long time, the lack of sufficient training of nephrol-
ogists to PD has been a obstacle on the diffusion of this
modality. Today, the nephrology departments of two
central university hospitals of PACA, Marseilles and
Nice, train young nephrologists in the technique of PD.
Thus, it is possible to presume that a much larger num-
ber of patients could be treated, as evidenced by the
practices of other European countries which support
more than 15% of their ESRD patients in PD, i.e. nearly
10 points more than France [21].

The evolution of the characteristics of new patients
and those receiving RRT gives us some elements of
response with the higher proportion of complex patients:
the ageing of patients and the higher number of comor-
bidities. The other two significant results were the in-
crease in the proportion of obese patients (+ 8.3 points)
and the increase in the proportion of diabetic patients
(+10.7 points).

According to national demographic trends, the pro-
portion of people aged 80 and older increases [22] and it
is the main determinant of the increase in the number
of patients with ESRD. Moreover, the increase in the
incidence of type 2 diabetes in the French population
represents an independent risk factor for progression to
renal failure [2, 14, 23].

It is impossible to combat ageing, but it is important
to continue and reinforce the preventive measures im-
plemented in France since the 1990s, such as the use of
renin-angiotensin system inhibitors, better control of
blood pressure, moderate restriction of proteins in case
of early renal failure, and better management of diabetes.
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Although international data show the effectiveness of
these measures, it has been observed in several countries
that the incidence has decreased [14]. In France, two
studies showed that the prevention of diabetic nephropa-
thy is not optimal in France [24, 25], in particular the
low detection rate of albuminuria and the insufficient
use of inhibitors of the renin-angiotensin system in
patients with diabetes [24, 25]. Thus, conservative
(non-dialytic) management of ESRD in France may
not be as developed as in other countries [26, 27].

Finally, there is a need to strengthen current public
health measures in the field of combating obesity in
children and adults and to make the public and political
actors aware of the important consequences that obesity
can also have on ESRD.

The magnitude of the study period (12 years) and the
completeness of the data collected are the highlights of
this study. In addition, we have tested several statistical
models, from the simplest to the most complex, the
results remain identical: there is a linear increase in the
number of ESRD patients since 2004, with no prospect
of stabilization until 2030. However, our study also pre-
sented some limitations. Our study focused on a single
French region that has certain specificities, such as older
patients and a lower proportion of PD patients than in
other regions.

As for our forecasts, we have limited ourselves to a
period of 15 years (until 2030) because we believe that
the epidemiological evolution will remain stable. A
longer time period would make the model too uncertain.
Indeed, whatever the public health measures or techno-
logical innovations, the impact on the number of ESRD
patients will probably not affect future generations
concerned by dialysis by 2030. It is therefore import-
ant to provide an intermediate or periodic analysis to
document progress. Finally, no information was
available for patients with ESRD who were not treated
by RRT, which could have biased trends in the RRT
incidence.

Conclusions

The originality of this study is to focus on the num-
ber of ESRD patients and not only on incidence rates,
which allows us to estimate the number of dialysis
places expected in the future. This study highlighted
the linear increase in the number of ESRD patients in
12 years, with no prospect of stabilization. These re-
sults enable the medical community and health
authorities to anticipate the supply of care in qualita-
tive or quantitative terms as well as to be a part of a
public health approach aimed at integrating more pre-
ventive measures to combat obesity and diabetes in
order to expect to stabilize the number of ESRD pa-
tients in the future.
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