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ABSTRACT

Introduction. Prevalence of chronic kidney disease (CKD) varies around the world. Little is known about the discrepancy
between the general population’s needs and nephrology care offered. We aimed to contribute to filling this gap and propose
a means to infer the number of patients needing follow-up.

Methods. All patients undergoing at least one nephrology consultation in 2019 were enrolled. We used the ratio between CKD
Stages 3 and 4 reported in the literature, and considered that only 25–50% of CKD Stage 3 patients have progressive CKD, to
hypothesize different scenarios to estimate the number of CKD Stage 3 patients still needing nephrology follow-up.

Results. The 1992 CKD patients were followed-up in our centre (56.93% males; age 66.71 6 18.32 years; 16.82% Stage 1; 14.66%
Stage 2; 39.46% Stage 3; 19.88% Stage 4; 7.68% Stage 5). The ratio between Stages 3 and 4 in population studies ranged from
7.72 to 51.29, being 1.98 in our centre. Hypothesizing that we followed-up 100, 70 or 50% of CKD Stage 4 patients, 528–2506
CKD Stage 3 patients in our area would need nephrology follow-up [1885–8946 per million population (p.m.p.)]. Three to 17
additional nephrologists p.m.p. would be necessary to fully cover the need for care.

Conclusions. The number of patients with CKD Stage 3 who would benefit from nephrology care is high. Considering that one
patient-year of delay of dialysis could cover a nephrologist’s annual salary, interventions aimed to improve the care of
advanced CKD may be economically sound.
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INTRODUCTION

The epidemic of chronic kidney disease (CKD) has been vari-
ously described, defined and assessed [1–4]. Yet, CKD is a grow-
ing healthcare problem and responding to the needs of a
predominantly elderly population, often affected by multiple
comorbidities, remains a challenge; the prevalence of CKD is
high, even when kidney function data are corrected for age, or
the lowest figures are taken into account [5–7].

Many countries lack the resources to respond to patients’
needs and up to one-third of patients who start dialysis do so
without appropriate follow-up and sometimes without any at
all [8–13].

The French healthcare system recently launched an
ambitious initiative to improve the care of patients with
advanced CKD (Stages 4 and 5), establishing a reimbursement
bundle designed to improve multidisciplinary care of late-
stage CKD, including at least one yearly consultation
with a dietician and a nurse specializing in therapeutic edu-
cation [14].

Focusing on late-stage CKD is expected to improve access
to dialysis, favouring, among other goals, the choice of home or
out-of-hospital treatment, allowing for the timely creation of
vascular access, optimizing nutrition in the pre-dialysis phase.
Conversely, an effect on the progression of kidney disease can
be expected in cases that receive nephrologist care earlier, ide-
ally in Stage 3b or even before [15–18].

There is a significant gap in knowledge between large epidemi-
ologic surveys that assessed the prevalence of CKD in the overall
population and the data recorded in nephrology units. Indeed,
little is known about which patients are actually followed up in
different nephrology settings. Filling this information gap would
help to tailor interventions to answer the unmet needs of the CKD
population. A contributing factor is the fact that general hospitals
often lack research facilities for data gathering and analysis,
while reference and university centres are often biased by a higher
prevalence of complex patients or rare diseases.

In our Department, Sarthe, central France, nephrology care
is offered by two coordinated teams, thus allowing an estima-
tion of the prevalence of CKD and needs for further care, with
respect to the overall population. Given this favourable setting,
we have tried to contribute to filling the knowledge gap between
the overall population and nephrology care, by combining a
cross-sectional analysis of patients who underwent at least
one nephrology consultation in 2019 with the available data
in the overall population, to build different scenarios, ultimately
assessing the needs for CKD care.

MATERIALS AND METHODS
Study setting

This study was undertaken at Centre Hospitalier Le Mans
(CHM), one of the largest non-university hospitals in France.
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CHM has a nephrology service with a network of outpatient care
facilities (consultations and day-hospital) and is the only hospi-
tal in the Department of Sarthe with nephrology beds (Sarthe:
560 227 inhabitants on 1 January 2020). The hospital is situated
in the main city in the department, Le Mans, which has 143 325
inhabitants.

The team consisted of seven nephrologists in 2019, all of
whom have at least a half-day of outpatient consultations per
week (2.5 days on average). CHM recently developed a consulta-
tion service dedicated to patients who had experienced an epi-
sode of preeclampsia, as well as a consultation service for
patients with kidney stones. In 2019, 68 kidney biopsies were
performed (60–80 in each of the previous 3 years); this activity
may have led to selective referral of patients with glomerular
diseases and vasculitides.

A local non-profit association, ECHO, has a team of six neph-
rologists and has independent consultations. In both cases,
follow-up is free of charge. On the basis of the recent evaluation
performed for the healthcare system in France, we were able to
estimate that a similar population was followed by each centre:
in the period from October to December 2019, 246 CKD Stage 4
and 22 CKD Stage 5 patients were seen in consultation at ECHO
and 238 CKD Stage 4 and 58 CKD Stage 5 patients at CHM. The
difference as for Stage 5 is probably linked to a policy of late
start of renal replacement therapy by the CHM. Since there is
now no other nephrologist active in the area, the data reflect all
CKD Stages 4 and 5 patients being followed in the Sarthe
Department by the public (CHM) and non-profit (ECHO) services.
While patients from the Sarthe Department can seek treatment
in neighbouring areas (Loire, Mayenne), data from the hospital
management suggest that this is balanced by patients coming
to Sarthe from adjacent departments. On the basis of the previ-
ously cited data, we concluded that half of the district’s CKD
patients had been referred to CHM and half to ECHO; we there-
fore built our analysis considering CHM as the reference centre
for a population of 280 113 people (half of the 560 227 inhabi-
tants of the Sarthe on 1 January 2020).

Characterization of patients under follow-up in the hos-
pital centre

All patients over the age of 18 years who attended at least one
consultation in 2019 in the nephrology outpatient clinics at
CHM were included in the study. Kidney transplant and dialysis
patients were not included in the study. Patients’ data were re-
trieved from their electronic medical records. These included di-
agnosis of the different types of CKD, which followed the usual
criteria (hypertension, diabetes, availability of kidney biopsy,
etc.). Demographic characteristics including age, sex and cause
of kidney disease were collected. The diagnoses posed by the
caregiver nephrologist were recorded and validated by the se-
nior nephrologist (G.B.P.). A cause–effect relationship between
hypertension and CKD was inferred from the patient’s medical
history (usually long-lasting hypertension in the absence of
other clues for a different kidney disease). Kidney function was
assessed by means of the Chronic Kidney Disease Epidemiology
Collaboration equation [19]. Stratification was performed as per
the KDIGO guidelines, according to the presence of morphologi-
cal abnormalities, urinary anomalies and renal function with at
least two determinations of serum creatinine levels at least at
3 months intervals [20]. When more than one visit was present
in the medical records in 2019, the most recent one was used to
assess the CKD stage. The cases with one data only were con-
sidered as ‘missing stages’. Since all patients were observed in

the outpatient units, the incidence of acute kidney injury (AKI)
was considered as negligible, and the stage was calculated on
the basis of the last available creatinine level, unless AKI was
explicitly mentioned in the last clinical consultation report.

Reference literature data on the overall population

Relevant studies on the prevalence of CKD and the distribution
of CKD stages in different countries were retrieved from
MEDLINE, updating a systematic review published in 2016 [21].
A total of 75 studies, 30 of which were set in Europe, were se-
lected (details available in Supplementary data, Table S1 ). Most
of the studies focused on CKD Stages 3 and 4.

Data from European studies were used as a reference. The
prevalence of CKD in Europe was calculated by means of the
weighted arithmetic mean considering the sample size of each
study.

Building the scenarios

We decided to use the ratio between CKD Stages 3 and 4 to esti-
mate the number of expected CKD Stage 3 patients in our area.
The choice of considering CKD Stage 4 patients as a reference
for calculation is based upon the following assumptions: (i)
there is a general agreement on the fact that these patients
should be referred to a nephrology centre, and these indications
are shared by the French healthcare system, which identified
patients in Stages 4 and 5 as those who are entitled to receive a
dedicated reimbursement bundle; (ii) specific primary care phy-
sician sensitization was implemented to promote nephrology
referral; (iii) prevalence is not dependent upon the policy to-
wards dialysis start; and (iv) data available in the general popu-
lation almost always include CKD Stage 4, while Stages 1, 2 and
5 are not universally reported.

We employed the ratio between CKD Stages 3 and 4 observed

in the medical literature to infer the number of patients in Stage
3 who could benefit from a nephrology consultation in our area,
applying the ratio to the observed Stage 4 CKD cases, according
to three scenarios:

(i) we hypothesized that all CKD Stage 4 patients had received
a nephrology consultation;

(ii) we hypothesized that 70% of all CKD Stage 4 patients had
received a nephrology consultation (considering a late re-
ferral rate of 30%);

(iii) we hypothesized that only 50% of all CKD Stage 4 patients
had received a nephrology consultation considering the
prevalence of CKD Stage 4 with respect to the estimated
population, reported in France to be 0.3% [22].

Furthermore, to tailor our assessment of unmet needs, we
considered that, according to the data in the literature, only 25–
50% of CKD Stage 3 patients were actually CKD progressors and,
as such, needed to be followed up [23–30].

We did not include dynamic data (mortality, stage shifts) in
the model, hypothesizing, on the basis of the stable incidence of
renal replacement therapy in this area in France, �150 patients
per million population (p.m.p.; Supplementary data, Table S2),
having reached equilibrium between mortality (subtracting
patients to the prevalent pool) and stage shifts (adding patients
from Stages 2 to 3 and from Stages 3 to 4).

Reference data on the cost of dialysis were obtained from
the literature [13, 31].

2248 | M. Torreggiani et al.

https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfab055#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfab055#supplementary-data


Statistical evaluation

A descriptive analysis was performed as appropriate. Data are
presented as mean 6 standard deviation (SD) for local continu-
ous data or percentage for discrete variables. Continuous varia-
bles were compared by means of the analysis of variance,
followed by Tukey’s multiple comparison test. A P < 0.05 was
considered statistically significant.

Ethical issues

This is an observational study, involving the analysis of the
clinical charts of patients who attended at least one consulta-
tion in a nephrology outpatient clinic in 2019; the anonymized
database was built following the requests of the regional health
council, to assess the number of cases in CKD, specifically
Stages 4 and 5. The study was approved by the ethics committee
at CHM on 24 September 2020.

RESULTS
Baseline data: CKD patients followed up in the hospital
setting

In 2019, a total of 1992 patients underwent at least one nephrol-
ogy consultation in the outpatient clinic at the CHM. Of these,
56.93% were males and average age was 66.71 6 18.32 years
(Table 1). The age distribution in the Sarthe population reflects
the French one, while the majority of our patients was older
(Supplementary data, Figure S1). Kidney function data were
available for 1962 cases and missing, or missing confirmation,
for only 30 patients (1.51% of our sample) (Table 2). The distribu-
tion across stages was as follows: CKD Stage 1, 16.82%; CKD
Stage 2, 14.66%; CKD Stage 3, 39.46%; CKD Stage 4, 19.88%; and
CKD Stage 5, 7.68%. Age increased significantly according to
CKD stage up to Stage 4 (P< 0.0001). Interestingly, CKD Stage 4

patients were significantly older than those in CKD Stage 5
(P< 0.01). The distribution of the main diagnoses reflected the
usual European prevalence of CKD. It is worth noting that the
main causes of CKD were diabetes and hypertensive nephropa-
thy. The prevalence of these two causes increased with CKD
stage, reaching a peak at Stage 3. Multiple aetiologies were
recorded in 14.71% of cases. Table 1 and Supplementary data,
Table S3 show the main characteristics of our cohort.

Comparison with prevalence data reported in the
general population

A graphical visualization of the European prevalence data of
CKD in the general population is shown in Figures 1 and 2.
Supplementary data, Figure S2 shows the ratio between the
prevalence of CKD Stages 3 and 4 around the world.

Table 2 summarizes the prevalence of CKD in different
stages, in the general population, as reported in the recent liter-
ature; the wide range shows the heterogeneity of the data. The
lowest and highest prevalence recorded in the papers (min–
max) are reported in square brackets.

Table 3 shows the ratio between the prevalence of CKD Stage
4 (reference) and the other CKD stages in the general popula-
tion. While the absolute prevalence range spans by >50 times,
for example, Stage 3 CKD from <1% to >30%, or in Stage 4, from
0.03% to >4%, the ratio between Stages 3 and 4 is more stable,
and is overall between 15 and 25 (Tables 2 and 3).

Conversely, the ratio between Stages 3 and 4 in the popula-
tion followed-up in our nephrology unit is much lower (1.98),
thus witnessing an underrepresentation of patients in CKD
Stage 3 on nephrology follow-up (Table 3).

Analysis of the scenarios

Table 4 reports the calculation of the need for nephrology care
in our area. In the first scenario, based on the hypothesis that

Table 1. Characteristics of our cohort (patients followed-up in the nephrology units of the CHM)

CKD

Patients Stage 1 Stage 2 Stage 3a Stage 3b Stage 4 Stage 5
Unknown

stage

Number (%) 1992 (100) 335 (16.82) 292 (14.66) 300 (15.06) 486 (24.40) 396 (19.88) 153 (7.68) 30 (1.51)
Males, n (%) 1134 (56.93) 138 (41.19) 172 (58.90) 186 (62.00) 288 (59.26) 249 (62.88) 84 (54.90) 17 (56.67)
Age, years, mean 6 SD 66.71 6 18.32 42.08 6 14.78 62.09 6 14.22 69.52 6 13.02 75.58 6 12.21 77.04 6 12.68 72.03 6 15.88 51.63 6 16.70
CKD cause, n (%)
Nephroangiosclerosis/

hypertensive
nephropathy

470 (23.59) 3 (0.90) 37 (12.67) 90 (30.00) 184 (37.86) 117 (29.55) 37 (24.18) 2 (6.67)

Diabetes mellitus 354 (17.77) 18 (5.37) 37 (12.67) 48 (16.00) 92 (18.93) 118 (29.80) 40 (26.14) 1 (3.33)
Renal stones 306 (15.36) 121 (36.12) 75 (25.68) 36 (12.00) 42 (8.64) 16 (4.04) 4 (2.61) 12 (40.00)
Multifactorial 293 (14.71) 13 (3.88) 40 (13.70) 61 (20.33) 85 (17.49) 64 (16.16) 29 (18.95) 1 (3.33)
CAKUT/obstructive/

systemic
disease/solitary
kidney

148 (7.44) 19 (5.67) 31 (10.62) 22 (7.34) 24 (5.21) 34 (8.59) 16 (10.46) 2 (6.66)

Glomerulonephritis 139 (6.98) 39 (11.64) 23 (7.88) 18 (6.00) 28 (5.76) 19 (4.80) 11 (7.19) 1 (3.33)
ADPKD 75 (3.77) 14 (4.18) 13 (4.45) 8 (2.67) 15 (3.09) 14 (3.54) 10 (6.54) 1 (3.33)
Post-preeclampsia 68 (3.41) 62 (18.51) 4 (1.37) 0 (0.00) 1 (0.21) 0 (0.00) 0 (0.00) 1 (3.33)
Isolated urinary

abnormalities
27 (1.36) 12 (3.58) 11 (3.77) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 4 (13.33)

Post-AKI 23 (1.15) 0 (0.00) 4 (1.37) 7 (2.33) 5 (1.03) 6 (1.52) 1 (0.65) 0 (0.00)
Other/not known 89 (4.47) 34 (10.15) 17 (5.82) 10 (3.34) 10 (2.06) 8 (2.02) 5 (3.26) 5 (16.67)

ADPKD, autosomal dominant polycystic kidney disease; CAKUT, congenital anomalies of the kidneys and of the urinary tract.
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all CKD Stage 4 patients in our area are followed, we calculated
that 2113 CKD Stage 3 patients in our referral area did not un-
dergo a consultation in 2019 (Scenario 1, Table 4). Following the
hypothesis that progressive CKD is found in only 25–50% of the
cases, the actual need for follow-up would involve 528–1056
patients.

Assuming, on the basis of the prevalence of urgent dialysis
start and late referral in France, that only 70% of all CKD Stage 4
patients are under follow-up in our centre, the number of CKD
Stage 3 patients lacking nephrological follow-up increased to
3355 (Scenario 2, Table 4).

Finally, assuming that only 50% of all CKD Stage 4 patients
were seen in consultation in 2019, based on the comparison be-
tween the prevalence of CKD Stage 4 measured in France with
the population of the area covered by CHM (expected preva-
lence: 0.3%; CKD Stage 4 patients consulted among 280 113
inhabitants: 0.14%), the number of CKD Stage 3 patients not
evaluated by a nephrologist increased to 5011 (need for follow-
up in 1253–2506 cases; Scenario 3, Table 4).

Moreover, according to the second and third scenario, the
need for follow-up would involve �170 and 396 cases with
CKD Stage 4, respectively. Considering a commitment to the
outpatient clinic of 8 half-days/week, for 42 weeks/year and a
workload of 12 patients/day, a full-time nephrologist is able to

perform �2016 consultations per year. Considering that patients
need to be seen at least three to four times a year, at least four
full-time nephrologists would be needed to answer the unmet
needs of CKD patients with potentially progressive CKD Stage 3
in our population. This figure should be multiplied by 3.5 to
reach the need p.m.p.

DISCUSSION

There are a number of reasons why the prevalence of CKD is in-
creasing, including longer lifespan, greater prevalence of dis-
eases such as diabetes and hypertension, and increased
awareness are factors leading to earlier diagnosis and an in-
creased demand for specialist care. However, this increasing de-
mand is not paralleled by an increased offer [32].

In the face of a growing number of epidemiological studies
at the population level, the stratification of patients followed up
in nephrology settings is not fully known. It is logical that an
analysis of the discordance between these data (population
versus referred cases) will help tailor interventions. Our study
was performed in a favourable setting: a relatively small rural
department where nephrology care is provided by two centres
(public and non-profit), working in a coordinated way, thus
allowing inference of observed data to the overall population.

Table 2. General population: prevalence per 100 individuals of CKD, by stage (weighted arithmetic mean)

CKD Stage 1 CKD Stage 2 CKD Stage 3 CKD Stage 4 CKD Stage 5

World [20, 21, S1–S13, S15–S47, S49–S75] 1.41 [0.30–12.80] 1.27 [0.40–42.60] 6.63 [0.79–32.90] 0.39 [0.03–4.10] 0.12 [0.03–3.00]
Europe [20, S46, S47, S49–S75] 0.60 [0.30–6.00] 3.73 [1.80–24.70] 7.25 [0.80–32.90] 0.50 [0.10–2.30] 0.26 [0.10–0.60]

Data are expressed as prevalence per 100 individuals. In brackets, the lowest and highest values in the pooled studies. Details of pooled studies are available in the

Supplementary data, Table S1.

FIGURE 1: CKD Stage 4 prevalence in Europe. Prevalence is expressed on a colour scale; the black area represents the Sarthe region.
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Patients followed up reflected the characteristics of CKD
patients found in the literature: the early stages of the disease
mainly encompassed younger patients with congenital abnor-
malities, glomerulonephritis or lithiasis, while diabetes and hy-
pertension, in older patients, accounted for the vast majority of
cases from Stage 3 on (Table 2). Moreover, almost 30% of the
patients referred to our outpatient clinic were in Stages 4 or 5.

Our study proposes employing the ratio between other CKD
stages and Stage 4 as an indirect means of assessing the need
for nephrology care.

We focused on CKD Stage 4 as a reference stage to build dif-
ferent projections. The choice of Stage 4 was motivated by the
fact that it is clinically relevant and its prevalence is well known
from the literature; it is usually progressive, albeit at different
speeds and depending upon competing mortality. Furthermore,
at least in France, primary care physicians have been encour-
aged to ask for a specialized consultation for patients with CKD
Stages 4 and 5. Conversely, CKD Stage 5 prevalence is affected
by policies towards dialysis initiation. The indications for ne-
phrology work-up in CKD Stage 3 are more controversial and, in
fact, Stage 3 prevalence is also dependent on the type of for-
mula employed to estimate renal function, especially in the

elderly [5, 33]. While many patients (estimated to be between
50% and 75%) have a slowly progressive or non-progressive dis-
ease, between 25% and 50% of cases would probably benefit
from nephrology care to slow CKD progression and limit end-
organ damage. This population is usually considered as under-
represented in nephrology outpatient services, including ours;
however, studies regarding this crucial issue are lacking. We
used the ratio observed in Europe (weighted arithmetic mean)
between Stages 3 and 4 to infer the need for follow-up.

In the first scenario, we hypothesized that we were seeing
all the cases in CKD Stage 4 in our area; in the second, that we
were seeing 70% of them, on the basis of a late referral rate to
dialysis of �30% reported in France [34, 35]; and in the third, on
the basis of the CKD Stage 4 prevalence reported in our area, we
hypothesized that we were seeing about half of the population
[22].

Our study suggests that even in the most optimistic sce-
nario, a high number of CKD Stage 3 patients were not enrolled
in nephrology care, even considering the most conservative
estimate (only 25% needing actual follow-up) (Table 4). The
optimal follow-up schedule for a CKD Stage 3 patient has been
estimated to be at least three times a year [15]. Accordingly, one

FIGURE 2: CKD Stages 3–4 ratio in Europe. Prevalence is expressed on a colour scale; the black area represents the Sarthe region.

Table 3. CKD Stages 3–4 ratio in the general population in Europe, with respect to the ratio observed in the hospital setting (CHM)

Stage 1 to 4 ratio Stage 2 to 4 ratio Stage 3 to 4 ratio Stage 5 to 4 ratio

World 3.62 3.26 17.00 0.31
Europe 1.20 7.46 14.50 0.52
EU country with the lowest CKD prevalence (Finland) NA NA 13.88 NA
EU country with the highest CKD prevalence (Germany) 0.21 3.07 23.50 NA
CHM: ratio observed between cases on follow-up 0.85 0.74 1.98 0.39

EU, European Union.
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full-time nephrologist would have to join our team to cover the
needs of CKD Stage 3 patients in our area, increasing to five in
the least favourable scenario. These figures should be multi-
plied by 3.5 to normalize to 1 million population.

The demonstration of a high demand of care, and the calcu-
lated need for a high number of specialists, is challenging and
provocative. However, there are many reasons to support it:
even a mild reduction in kidney function is associated with in-
creased cardiovascular mortality and morbidity as well as the
need for hospitalization [36]. Timely referral of CKD Stage 3
patients to nephrology clinics has been shown by most authors
to slow the progression of the disease, improve survival, reduce
the need for hospitalization and cut treatment costs [37, 38].
Indeed, late referral of CKD patients is still a concern [39, 40].
Among causes that have been associated with late nephrology
care is the lack of specialists, a complaint shared by most
European countries [41, 42]. It has been suggested that CKD
Stage 3 patients should be followed-up by their general practi-
tioner. However, a recent systematic review reported the con-
cerns of primary care providers in the management of CKD.
These included the challenging nature of CKD and the difficul-
ties encountered in managing patients with multiple
comorbidities, limited access to specialized nephrology serv-
ices, difficulties in interpreting laboratory results, dissatisfac-
tion with the current CKD guidelines and lack of preparation.
Moreover, all these barriers were exacerbated by the limited
amount of time per patient doctors are allowed [43].

The economic implications of increasing the number of spe-
cialists in a nephrology unit should take the cost of dialysis into
consideration. Renal replacement therapy accounts for �2–5%
of the global healthcare budget in countries where it is available

without restrictions [44]. Moreover, the absolute expenditure for
dialysis increases with the gross domestic product per capita,
thus high-income countries devote a non-negligible share of
their healthcare budget to it [13]. At the same time, only a
minority of high-income countries invest in CKD primary or
secondary prevention [13].

Most of the economic studies that have evaluated interven-
tions to reduce the costs of CKD focused on its later stages and
demonstrated a net benefit only in retarding the start of renal
replacement therapy, at least in the short term [45–47].

These considerations apply to France, which has one of the
lowest number of nephrologists in Europe compared with both
the number of CKD patients (20 per estimated 1000 CKD
patients) and the general population (2/100 000 inhabitants) [42].
Furthermore, in France, the deficit of primary care physicians is
severe and the number of general practitioners per 100 000
inhabitants in the Sarthe Department is lower than the national
average (118 versus 153, respectively) and studies have dis-
closed the lack of time French general practitioners have to
devote to prevention [48, 49].

Increasing specialist care is a valid alternative, and may be
economically worthwhile: the cost of 1 year of thrice weekly in-
centre haemodialysis is estimated between 40 000 and 81 500
Euros, and in France the average annual pre-tax salary of a
young full-time nephrologist is 55 000 Euros. Thus delaying dial-
ysis start for one patient-year would roughly cover the salary of
a full-time specialist and/or be reimbursed by consultation fees
[13, 31].

Our study has several limits: the actual prevalence of CKD in
our region is not known and our ratio is based on only 1 year of
observation. However, the characteristics of the Sarthe region

Table 4. Scenarios built to assess the number of patients in CKD Stage 3 not seen by a nephrologist

Observed and
estimated CKD
Stage 4 patients
according to the

scenarios

CKD Stage 3
patients

seen
in 2019

Estimated CKD
Stage 3 patients
in the resident

population

Estimated CKD
Stage 3 patients

without a
nephrology

consultation

CKD Stage 3
patients who

should undergo
a nephrology

consultation in
our setting

CKD Stage 3
patients who

should undergo
a nephrology
consultation

p.m.p.

25% of
CKD

Stage 3

50% of
CKD

Stage 3

25% of
CKD

Stage 3

50% of
CKD

Stage 3

Scenario 1
(100% of CKD Stage 4

patients in
the area
underwent a
nephrology
consultation)

Observed:
396 (100%)

786 2899 2113 528 1056 1885 3770

Scenario 2
(70% of CKD Stage 4

patients
underwent a
nephrology
consultation)

Estimated:
566 (70%)

786 4141 3355 839 1678 2995 5990

Scenario 3
(50% of CKD Stage 4

patients
underwent a
nephrology
consultation)

Estimated:
792 (50%)

786 5797 5011 1253 2506 4473 8946
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and a nephrology offer restricted to two well-coordinated teams
make it unlikely that patients in the most advanced CKD stages
undergoing a nephrology consultation were missed.
Furthermore, we did not consider competing mortality and
shifts across stages, which render the real-life picture more
complex. However, our main aim was to identify the magnitude
of the need for care, and to open the discussion on this
neglected issue. Finally, although we are aware that the scien-
tific community is actively debating the need to adjust the clas-
sification of CKD for age [33], in the absence of a clear
consensus on the topic, we relied on the latest available guide-
lines for defining and classifying it.

In an ideal situation, all patients with CKD should undergo
an expert assessment of the potential progression of their kid-
ney disease. In this regard, we would like to stress that even the
most comprehensive scenario is likely to miss some cases with
potential progression of kidney function impairment.

In conclusion, in the absence of clear epidemiological data,
our study, which gathers almost 2000 patients, makes it possi-
ble to propose a simple new method to estimate the demand for
early nephrology care in each setting, based upon the ratio be-
tween CKD Stages 3 and 4, which may contribute to valid
healthcare decisions.
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