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Abstract

Background: In 1998, a French survey showed that the referral of patients with chronic kidney disease to a nephrologist was
delayed, resulting in many emergency initiations of dialysis. In 2009, the ORACLE study aimed to describe the renal course of
dialysis patients from their first nephrology visit to their first dialysis session.

Methods: The ORACLE study was a multicentre retrospective study of all patients who started chronic dialysis. Data were
collected at the first nephrology visit and at the first dialysis session.

Results: In total, 720 patients were included (69 centres). At the first nephrology visit, the mean Cockcroft-Gault (CG) indicator
was 31.8 mL/min (22.7 in 1998) and 52.4% of patients (73% in 1998) had a CG <30. The mean time between the first nephrology
visit and the first dialysis session was 48 months (35 months in 1998).

Conclusion: In 2009, most patients were referred a long time before dialysis initiation, which likely allowed them to benefit from
the impact of nephrology care on early outcomes when on dialysis. However, 34.2% of the dialysis sessions were still initiated
under emergency conditions.
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Introduction

Chronic kidney disease (CKD) is a long-term condition and has
been described as a progressive loss of kidney function over
time. CKD is a silent disease in the early part of the process and
has long been an underdiagnosed condition. CKD is significantly
associated with high rates of cardiovascular (CV) events and CV
mortality [1].

However, despite all efforts to alert the medical community
and the authorities about its multiple detrimental consequences,
late referral of CKD patients to the nephrologist still remains a
frequent issue [2]. Early referral has a clear impact on patient
mortality [3] and evidence shows that referral to a nephrologist
more than 12 months prior to starting dialysis may improve out-
comes, including long-term survival on dialysis [4]. Furthermore,
studies have reported that early referral could slow down the pro-
gression of CKD [4-6]. Finally, only a few studies have described
drug therapy in CKD patients at the first visit to a nephrologist.
The AVENIR study investigated the appropriateness of pre-dialy-
sis medications and assessed adherence to current guidelines for
five aspects of CKD (hypertension/proteinuria, anaemia, bone
disease, metabolic acidosis and dyslipidaemia). The study re-
ported that during pre-dialysis nephrology follow-up, hyperten-
sion/proteinuria was managed appropriately in 72.4% of cases,
anaemia in 56.2%, bone disease in 16.7%, metabolic acidosis in
60.2% and dyslipidaemia in 61.4%. The authors concluded that
therapeutic care was suboptimal in their population [7, 8].

Therefore, the challenge for healthcare professionals is to im-
prove patient management through early diagnosis and referral.
In 1998, a French survey of 700 patients found that the referral of
patients with renal insufficiency to a nephrologist was delayed
and that in many cases dialysis was initiated in emergency (not
programmed) conditions [9].

Eleven years later, the French national study ORACLE aimed to
describe the course of renal disease in CKD patients from their
first nephrology visit to their first chronic dialysis session. The
major objectives of the ORACLE study were to describe the profile
of patients at the first nephrology visit and at the first dialysis ses-
sion, to observe the course of renal disease in CKD patients and to
compare these data with those of the previous 1998 study.

Materials and methods

ORACLE was a national retrospective multicentre study. Because
the names of the 1998 survey centres were not available, the par-
ticipating centres for ORACLE were selected according to the geo-
graphic localization of the 1998 survey centres and a similar
proportion of public versus private centres. Finally, the 1998 sur-
vey centres were selected to provide a representative sample of
French centres. For all participating centres, nephrologists were
asked to complete a case report form for all patients starting
chronic dialysis (n = 702) from 1 April 1997 to 31 July 1997. Patients
<15 years, patients with a past medical history of dialysis and pa-
tients initiating chronic dialysis in another centre were not in-
cluded. The aims of the 1998 study were the same as those of
the ORACLE study. For the ORACLE study, all the participating
centres were asked to provide a list of patients who started chron-
ic dialysis (either haemodialysis or peritoneal dialysis) between
1 April 2009 and 31 July 2009 in one of the participating centres
in France.

The study consisted of retrospective data collection from the
medical files of dialysis patients, focusing on the first chronic dia-
lysis session and on the first visit to a nephrologist. Patients
undergoing dialysis for acute renal failure, with a past medical
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history of dialysis, renal transplantation and/or under 18 years
of age were not included in the ORACLE study.

The data collected were as follows: age, weight, creatinine and
haemoglobin (Hb) levels, comorbidities (diabetes, arterial hyper-
tension, dyslipidaemia, CV disease and cancer; all from the med-
ical file) and the time between the first nephrology visit and the
initiation of the dialysis. Renal function was assessed both with
the Cockcroft-Gault (CG) formula for the estimation of creatinine
clearance (CrCl) and the abbreviated Modification of Diet in Renal
Disease (2MDRD) formula for the estimation of the glomerular fil-
tration rate (GFR). The data collected were roughly the same be-
tween the two studies, with some exceptions.

The main data were compared with those of the survey con-
ducted in 1998. However, the comparison between the two
study populations could not be performed for renal function as-
sessed with the aMDRD formula as this was not available in 1998.
The comparison was also not possible for the classification of
CKD, which had changed between 1998 and 2009. The mean an-
nual (12 month) decrease in renal function was calculated as fol-
lows: (CrCl at the first chronic dialysis session — CrCl at the first
visit) x 12/(time between the first nephrology visit and the first
dialysis session).

Furthermore, because the database of the first study was not
available (only the results summarized in a study report were
available), no statistical analyses were performed on the data-
bases for the comparison of the two studies. However, all the
means, sizes of the populations, number of patients presenting
acharacteristic (comorbidities, CG <15 mL/min etc.) and standard
deviations were available. Therefore, it was possible to make
comparisons of the means/frequencies between the two studies
using t-test and z test.

Multiple linear regressions were used to identify risk factors
associated with a higher annual variation of GFR. All factors
were measured at the first visit. A P-value <0.05 was considered
significant.

Ethical statement

All procedures performed in the study involving human partici-
pants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable
ethical standards. For France, the ethical approvals were ob-
tained from the CCTIRS and the CNIL. This article does not con-
tain any studies with animals performed by any of the authors.
Because ORACLE was a retrospective study, no formal consent
was required.

Results

A total of 720 patients from 69 centres in France were retrospect-
ively included. Patients referred for the first time to a nephrolo-
gist (first nephrology visit) were older in 2009 (66.2 versus 62.5
years in 1998; Table 1). Furthermore, 61.9% of these patients
were over 65 years (versus 53% in 1998). Nearly two-thirds
(64.3%) were men (versus 60.6% in 1998).

First nephrology visit

Patients had a higher mean CrCl (CG) at the first visit in 2009 (31.8
versus 22.7 mL/min in 1998; Table 2). Furthermore, patients pre-
senting with CKD 4-5ND (CrCl <30 mL/min) were less numerous
in 2009 (52.4%) than in 1998 (73%), despite the fact that the pa-
tients were older in 2009 (66.2 years) than in 1998 (62.5 years).
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Table 1. Description of ORACLE population and the 1998 survey population

Characteristics

Age at the first visit® (years)

Age at the first dialysis® (years)

Gender (male)

Time between the first visit and the first dialysis® (years)

Number of consultations between the first visit and the first dialysis®

Characteristics at the first visit
Body mass index® (kg/m?)

Serum creatinine® (umol/L)

eGFR (aMDRD)® (mL/min/1.73 m?
CrCl (CG)® (mL/min)

CrCl (CG) <30; <15 mL/min

HbP (g/dL)

Hb <10.0 g/dL

Cardiovascular disease
Ischaemic cardiomyopathy
Heart failure
Cerebrovascular disease
Other

Other comorbidities
Arterial hypertension
Diabetes
Dyslipidaemia
Cancer
Smoking (active)

Characteristics at the first dialysis
Body mass index® (kg/m?)

Serum creatinine® (umol/L)
eGFR (aMDRD)® (mL/min/1.73 m?)
CrCl (CG)® (mL/min)

CrCl (CG) <15; <10; <5 mL/min
Unplanned initiation of the first HD session
Hb® (g/dL)

Hb <10.0 g/dL

Other comorbidities
Arterial hypertension
Diabetes
Dyslipidaemia
Cancer
Smoking (active)

1998 ORACLE Test® (P)
62.5/65.3+15.8 66.2/70£15.9 0.35
64.4/66.3+15.8 70.2/74+15.9 0.31
60% 64.3 0.11
29/12+42 4.0/3.0+4.6 0.31
9.6/4.3+13.9 10.8/9.0+10.2 0.39

- 27.9/27.2+6.2 -
411.0/346.5 +280.1

294.2/236 +190.2 0.98
- 26.7/21.9+19.0 -
22.7/16.3+19.8 31.8/26.0 £20.7 0.11
73%; 43% 52.4%; 16.1% <0.0001; <0.0001
10.7/10.6 £2.3 11.4/11.5+2.2 0.44
37% 18.4% <0.0001
19% 18.2% 0.72
17% 6.5% <0.0001
8% 7.5% 0.73
- 12.9% -
82% 77.6% 0.06
28% 38.6% <0.0001
- 29.9% -
7% 12.9% 0.0008
- 20.4% -
- 27.4/26.3+6.2 -
743/705 £ 257.0 592.9/550 + 266.4 0.98
- 9.5/8.6+4.6 -
8.7/82+4.2 11.7/10.6 £ 4.9 0.25
90%; 69%; 7% 70.1%; 39.2%,; 3.8% <0.0001; <0.0001; 0.01
33% 34.2% 0.66
9.1/9.0+1.5 10.2/10.1+£1.7 0.40
69% 38.8% <0.0001
- 86.0% -
- 41.8% -
- 37.5% -
- 19.7% -
- 20.7% -

eGFR, estimated glomerular filtration rate; CG, Cockcroft-Gault; CrCl, creatinine clearance; Hb, haemoglobin; aMDRD, abbreviated Modification of Diet in Renal Disease.
at-test for the comparisons of the mean or 42 test for the comparisons of the percentage.

PMean/median + standard deviation.

When using the aMDRD formula, the prevalence in the ORACLE
study of GFR <30 mL/min/1.73 m? and GFR <15 mL/min/1.73 m?
was 63.6 and 23.6%, respectively (Table 2).

In 2009, the parameters assessing anaemia were better
(Table 1). The mean Hb level increased by 0.7 g/dL (11.4 g/dL in
2009 versus 10.7 g/dL in 1998) and 18.4% of the patients had an
Hb <10.0 g/dL versus 37% in 1998.

First dialysis session

Patients at the first dialysis session had a higher mean CrCl in
2009 (11.7 versus 8.7 mL/min in 1998; Table 2). Furthermore, pa-
tients with a CrCl <15 mL/min were less numerous in 2009 (70.1
versus 90.0% in 1998). When estimating renal function using
the aMDRD formula for the ORACLE patients, the percentage
of patients with a GFR <15 mL/min/1.73 m? at the initiation of
dialysis reached 85.4%. In 2009, 34.2% of the dialysis sessions
were initiated in emergency conditions (versus 33% in 1998).

Most patients were haemodialysed (90.7% in 2009 versus 83%
in 1998).

Course of renal disease between the first nephrology visit
and the first chronic dialysis

The mean time between the first nephrology visit and the first
dialysis session was 4 years (48 months) in the ORACLE study. It
was shorter in 1998, with a mean time of 2.9 years (35 months).
During the follow-up of the patients after the first nephrology
visit, the mean number of nephrology visits per patient was
10.8 in the ORACLE study versus 9.6 in the 1998 survey. Conse-
quently, ORACLE patients were seen 2.7 times per year (every
4.4 months) compared with 3.3 times per year (every 3.6 months)
in 1998. Finally, the mean annual decrease in CrCl was —4.9 mL/
min/year in 2009 versus —4.8 mL/min/year in 1998.

Finally, the decrease in Hb level was lower in 2009 than in
1998: —1.2 g/dL in 2009 versus —1.6 g/dL in 1998.
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Table 2. Stages of renal insufficiency in ORACLE population and the
1998 survey population

1998 ORACLE
Stage of renal First First First First
insufficiency visit (%) dialysis (%) visit (%) dialysis (%)

Cockcroft-Gault formula (mL/min)

50-30 14.0 2.0 23.2 0.8
30-10 46.0 23.0 46.8 48.8
<10 27.0 69.0 5.6 39.2
No data 6.0 6.0 13.3 11.2
aMDRD formula® (mL/min/1.73 m?)
60-90 - - 3.9 0.0
30-59 - - 23.5 0.4
15-29 - - 40.0 7.8
<15 - - 23.6 85.4
No data - - 8.2 6.4

aMDRD, abbreviated Modification of Diet in Renal Disease.
2Not available for the first study conducted in 1998.

Discussion

The mean time between the first visit and the first dialysis ses-
sion was longer in 2009 (13 months). This difference was not
found to be statistically significant (P> 0.05), but it highlighted
that patients who started dialysis in 2009 were under the care
of a nephrologist for a longer period of time than those who
started dialysis in 1998 and that ORACLE patients were followed
from an earlier time point in their illness trajectory but were no
less likely to start dialysis in an unplanned fashion.

However, this major outcome was mostly explained by the
fact that patients saw a nephrologist at a higher GFR: the
mean CrCl was 31.8 mL/min in 2009 versus 22.7 mL/min in
1998, corresponding to an increase in CrCl of 9.1 mL/min be-
tween the two studies. In contrast, the mean annual decrease
in CrCl did not actually improve between the two studies (—4.8
versus —4.9 mL/min/ per year in 1998 and 2009, respectively).
The limitation is that the trend for the 1998 survey (4.8 mL/
min/year) was calculated based on the mean CrCl at the first
nephrology visit, at the first dialysis session and the mean
time between these two periods (calculation based on three
means) and not using the individual patient data. Furthermore,
CrCl at the inception of dialysis was globally higher in the 2009
cohort than in 1998. It is likely that nephrologists did not use the
estimation of the renal function based on the CG formula as the
criterion for the initiation of maintenance dialysis in 2009. This
could explain the fact that ~30% of dialysis initiations were
made at CrCl>15 mL/min in the ORACLE study. However, the dif-
ference in estimated GFR using either the CG or the MDRD formula
would translate into a time lag of several months without initial
maintenance dialysis. Such an effect could also explain changes
in epidemiology towards an increase in the incidence of patients
starting dialysis programmes. Finally, it is important to note that
the classification of CKD was not the same in 1998 as in 2009. As a
result, the clinical practices could have been different. Itis alsoim-
portant to note that the ORACLE study only included patients who
started chronic dialysis and not those who did not.

Another important point is the representativeness of
the studies. The patients in the ORACLE study were compared
with the patients of the French REIN cohort (www.agence-
biomedecine.fr), available on the website of the French biomedi-
cine agency. Globally, the trends were similar, except that
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ORACLE included more cancer patients (+9%). Furthermore, the
prevalence of heart failure was quite different in the two studies
(Table 1). Finally, the 1998 study report (not published) specified
that a comparison was made between the participating centres
and all the centres in France.

The ORACLE study reported some key messages. Patients
were referred to nephrologists with a better renal function, but
this was not statistically significant, and 34.2% of the dialysis ses-
sions were still initiated as emergency measures. It is also im-
portant to consider the management of anaemia and other
comorbidities in these patients according to the recommenda-
tions available.
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