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ABSTRACT

Introduction. After decades of increasing dialysis incidence, we observed a decreasing trend in the Netherlands in the
last decade. We compared this trend with trends in other European countries.
Materials and Methods. Aggregated data for calendar years 2001–2019 from the Dutch registries of kidney replacement
therapy patients and the European Renal Association Registry were used. Dialysis incidence in the Netherlands was
compared with that in 11 other European countries/regions using three age groups: 20–64, 65–74, and ≥75 years, taking
into account pre-emptive kidney transplantation (PKT) incidence. Time trends were assessed as annual percentage
change (APC) with 95% confidence intervals (CI) using joinpoint regression analysis.
Results. Between 2001 and 2019 the Dutch dialysis incidence decreased slightly among patients aged 20–64 years (APC
−0.9, 95% CI −1.4; −0.5). For patients 65–74 and ≥75 years old, a peak was seen in 2004 and 2009, respectively. Afterwards,
the decrease was most marked in patients aged ≥75 years: APC −3.2 (−4.1; −2.3) versus APC −1.8 (−2.2; −1.3) for patients
65–74 years old. PKT incidence increased significantly during the study period but remained limited compared to the
observed decrease in dialysis incidence, especially among older patients. Large differences in dialysis incidence were
observed among European countries/regions. A decreasing dialysis incidence among older patients was also seen in
Austria, Denmark, England/Wales, Finland, Scotland, and Sweden.
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Conclusions. The Dutch dialysis incidence decreased most profoundly among older patients. This was also observed in
several other European countries/regions. Although PKT incidence increased, it can only explain a minor part of the
decrease in dialysis incidence.

LAY SUMMARY

Our study compared the incidence of dialysis, the most common treatment modality for kidney failure, in the
Netherlands with 11 other European countries/regions between 2001 and 2019. We observed a decline in the dialysis
incidence in the last decade, most marked among patients aged ≥65 years. Similar trends were found in Austria,
Denmark, England/Wales, Finland, Scotland, and Sweden. Although the number of kidney transplantations increased
significantly, this can only explain a minor part of the observed decrease in the dialysis incidence among these older
patients. An increase in the number of patients choosing to forego dialysis (i.e. conservative care) or improvement of
preventive care for cardiovascular- or kidney disease, are likely explanations. Our study stresses the need for
registration of patients with earlier stages of chronic kidney disease and patients that choose conservative care. This
would allow for better assessment of healthcare utilization and outcomes in these patient groups.

GRAPHICAL ABSTRACT

Keywords: ageing, conservative care, epidemiology, prevention, transplantation

INTRODUCTION

Ever since the introduction ofmaintenance dialysis in the 1960s,
the number of patients starting dialysis has steadily been in-
creasing worldwide. Initially, access to dialysis was restricted to
younger patients without significant comorbidities. With grow-
ing dialysis capacity and technical advances, these restrictions
were gradually lifted. As the general population aged, the preva-
lence of chronic kidney disease (CKD) and ultimately kidney

failure increased [1]. The simultaneous rise in prevalence of
well-established risk factors for CKD, such as hypertension, dia-
betes mellitus, and cardiovascular disease, resulted in a further
increase of patients starting dialysis. In the Netherlands, access
to dialysis has been unrestricted for several decades [2]. How-
ever, after decades of increasing incidence, the number of pa-
tients starting dialysis in this country has now stabilized. Im-
portantly, a marked decline in the incidence of dialysis has been
observed among older patients whereas it has remained stable
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in younger patients [3]. Several factors that changed over time
could have decreased the dialysis incidence in subgroups of pa-
tients. For example, earlier identification and improved treat-
ment of CKD, diabetes mellitus, and cardiovascular disease may
have delayed or even prevented progression towards kidney fail-
ure and the requirement of kidney replacement therapy (KRT). In
many countries, PKT is increasingly used as a treatment alter-
native to maintenance dialysis [4]. Finally, comprehensive con-
servative care (CC) has become a viable treatment alternative to
dialysis for older patients [5]. In this paper, we aim to put the
observed Dutch trends in dialysis incidence in an international
perspective by comparing them with those in other European
countries.

MATERIALS AND METHODS

Study design and population

We performed a retrospective analysis of aggregated registry
data. For analyses regarding the Netherlands, data from the REg-
istratie NIerfunctievervanging NEderland (RENINE), the Dutch
registry of dialysis patients, and the Dutch Transplant Founda-
tion were used. For international comparisons, data from the
European Renal Association (ERA) Registry annual reports were
used [6]. The ERA Registry collects individual and aggregated
data from population-based national and regional KRT reg-
istries across Europe and publishes this data in annual reports,
which are publicly available. All patients starting KRT between
1 January 2001 and 31 December 2019, were included. Dialysis
incidence was defined as the total number of patients starting
KRT during a calendar year and being on maintenance dialysis
therapy on day 91, irrespective of the dialysis treatment modal-
ity (both haemodialysis/peritoneal dialysis and in-centre/home
dialysis). PKT incidence was defined as the total number of
patients starting KRT during a calendar year and living with a
functioning kidney transplant on day 91. Both dialysis and PKT
incidence were expressed per million of general population.
Incidence was counted at day 91 of KRT as day 1 data were only
available within the ERA Registry for calendar years 2014–2019.
Patients who first underwent dialysis and later received a kid-
ney transplant within the 91-day window were still counted as
PKT.

Statistical analyses

First, we assessed the annual incidence of dialysis and its time
trends in the Netherlands. The incidencewas calculated in three
age groups (20–64, 65–74, and ≥75 years) by dividing the num-
ber of patients on dialysis within those age ranges by the total
number of persons in the general population in each age cat-
egory. This resulted in a number per million age-related pop-
ulation (pmarp). The required population data were obtained
through the ERA Registry and are based on data from Euro-
stat or national statistics agencies [7]. Time trends were as-
sessed by calculating the annual percentage change (APC) with
95% CI for each age group, using joinpoint regression analysis
[8, 9]. The Joinpoint Regression software fits trend data, such as
the annual incidence of dialysis, into the simplest model that
the data allows. A constant trend during the study period is
assumed, unless a so-called joinpoint is detected, indicating a
significant difference in trend between two periods. The soft-
ware uses Monte Carlo permutation methods to detect whether
a joinpoint should be added to amodel. A P value <0.05 was con-
sidered statistically significant. A maximum of three joinpoints

per model were allowed for all analyses with a minimum of two
data points between two joinpoints. If a joinpoint was detected,
the APC for periods before and after the joinpoint were reported.
As joinpointmodels cannot process zero counts, a value of 1 was
added to all incidence counts if zero counts were present in any
year.

As a second step, we assessed the incidence of PKT and com-
pared it to the incidence of dialysis, as dialysis and PKT can be
competing KRT options.We evaluated time trends for PKT using
the same methods as used for the assessment of dialysis.

Third and finally, the dialysis incidence in the Netherlands
was compared with the incidence in other European countries
and regions participating in the ERA Registry, taking PKT into
account. From the ERA Registry annual reports, the annual total
KRT incidence and the proportions of haemodialysis, peritoneal
dialysis, and PKT were extracted. For each country or region, the
number pmarp of patients starting dialysis was calculated. We
only included registries that had data available for 19 calendar
years.

Results were adjusted for incomplete coverage of a registry
where needed. Coverage was defined as the proportion of all pa-
tients with KRT that are represented within that registry. Cov-
erage can be reduced by centres not providing patient data
to the registry or by individual patients not providing consent
to register their data. For all registries, with exception of the
Netherlands and England/Wales, data covered the complete pa-
tient population for each calendar year. In the Netherlands,
coverage of dialysis patients was 100% for the period 2000–
2015 but incomplete for 2016 (94.5%), 2017 (94.2%), 2018 (93.8%),
and 2019 (93.6%). In England/Wales, coverage was incomplete in
2001 (69.0%), 2002 (72.0%), 2003 (76.0%), 2004 (83.0%), and 2005
and 2006 (both 90% for England only). For the relevant coun-
tries in years with incomplete coverage, the incidence was ad-
justed by dividing the incident count by the proportion of the
coverage.

Subgroup analyses

To further explore the observed trend in the Dutch dialysis in-
cidence, the incidence was stratified by sex, dialysis treatment
modality, and cause of kidney disease (cardiovascular causes,
diabetic kidney disease, and other causes). Within RENINE and
other European registries, primary kidney disease diagnoses are
coded using ERA codes [6]. Codes 70, 71, 72, and 79 (‘renal vascu-
lar disease’) were grouped as cardiovascular causes, and codes
80 and 81 (‘diabetes mellitus’) were grouped as diabetic kidney
disease. All other codes, including the ‘unknown’ category, were
grouped as ‘other causes’.

RESULTS

Dialysis incidence and time trends in the Netherlands

Figure 1 and Supplemental Table S1 show the annual incidence
of maintenance dialysis in the Netherlands between 2001 and
2019. Table 1 shows the trend analyses of each age group dur-
ing the 19-year study period. The incidence pmarp for patients
aged <65 years slightly decreased (APC −0.9, 95% CI −1.4; −0.5,
P < 0.001) between 2001 and 2019. For patients aged 65–74 years,
the incidence remained stable until 2004 (APC 3.8, 95% CI −1.8;
9.7, P = 0.170), followed by a decline (APC −1.8, 95% CI −2.2; -1.3,
P < 0.001). For patients aged ≥75 years, after an increase until
2009 (APC 6.9, 95% CI 5.5; 8.3, P < 0.001), a decline was seen (APC
−3.2, 95% CI −4.1; −2.3, P < 0.001).
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Figure 1: Dialysis and PKT incidence in the Netherlands per age group. KRT incidence at day 91 in the Netherlands for calendar years 2001–2019, stratified into age

groups. The y-axis values are displayed as numbers per million age-related population. Data for dialysis incidence 2016–2019 were adjusted for incomplete coverage:
2016 (94.5%), 2017 (94.2%), 2018 (93.8%), and 2019 (93.6%).

Table 1: Trend: analyses for dialysis and PKT incidence in the Netherlands 2001–2019.

Treatment modality Age in years Period 1 Period 2

Dialysis 20–64 2001–2019: −0.9 (−1.4; −0.5) �
65–74 2001–2004: 3.8 (−1.8; 9.7) 2004–2019: −1.8 (−2.2; −1.3) �
≥ 75 2001–2009: 6.9 (5.5; 8.3) � 2009–2019: −3.2 (−4.1; −2.3) �

All* 2001–2008: 1.9 (1.0; 2.7) � 2008–2019: −0.6 (−1.0; −0.1) �

Pre-emptive kidney transplantation 20–64 2001–2012: 13.7 (11.4; 16.1) � 2012–2019: −2.1 (−6.1; 2.0)
65–74 2001–2009: 33.8 (24.4; 43.8) � 2009–2019: 8.7 (3.2; 14.4) �
≥ 75 2001–2019: 14.4 (11.3; 17.5) �

All* 2001–2011: 15.7 (13.3; 18.2) � 2011–2019: 1.5 (−1.4; 4.6)

Data shown are annual % changes with 95% CI, based on the numbers per million age-related population. If no joinpoints are present (i.e. the trend is stable over the
whole study period) 1 period is shown. If one joinpoint is present (indicating a significant trend difference between two periods), the annual % change for each period

is shown. Annual % changes highlighted in bold are statistically significant different from 0. Upwards triangle indicates a statistically significant increase, downwards
triangle indicates a statistically significant decrease. * ‘All’ includes all patients aged ≥20 years old.

Pre-emptive kidney transplantation incidence and time
trends in the Netherlands

Figure 1 and Supplemental Table S1 also show the incidence
of PKT in the Netherlands between 2001 and 2019. Table 1
shows the trend analyses during these years. In all age groups,
a marked increase in transplantation incidence was found with
the largest absolute and relative increase observed in the age
group 65–74 years. However, compared to the dialysis incidence,
the numbers pmarp of PKT remained very limited, especially in
the oldest age group: at its peak in 2009, the dialysis incidence
was 468 pmarp, compared to 1 pmarp for PKT. At the end of

the study period in 2019, the dialysis incidence decreased to 322
pmarp while PKT increased to 7 pmarp.

Comparison to other European countries or regions

Comparative data on dialysis and PKT incidence rates for the
whole study period were available for 11 countries or regions:
Austria, Basque Country, Dutch-speaking Belgium, Denmark,
England/Wales, Finland, Greece, Iceland, Norway, Scotland, and
Sweden. England andWales were assessed as one region as they
were reported together in the ERA Registry reports between 2001
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Figure 2: Dialysis incidence per million age-related population per country/region within the ERA Registry 2001–2019. Dialysis incidence at day 91 in the 12 included

countries or regions for calendar years 2001–2019 per age group. The y-axis values are displayed as numbers per million age-related population. *England and Wales
are displayed as one as the ERA Registry reports provide combined data for these countries between 2001–2004. Some years for the Netherlands and England/Wales
were adjusted for incomplete coverage: for the Netherlands, 2016 (94.5%), 2017 (94.2%), 2018 (93.8%) and 2019 (93.6%); for England and Wales 2001 (69.0%), 2002 (72.0%),
2003 (76.0%), 2004 (83.0%), and 2005 and 2006 (both 90% for England only).

and 2004. The incidence pmarp for each country or region is
shown in Fig. 2 and Supplemental Table S2.

Table 2 shows the time trends of each age group from 2001
to 2019. In the patients aged 20–64 years, an increasing dialysis
incidence was seen in England/Wales for the period 2003–2007
and 2010–2019. In Greece, an increasing trend was observed for
thewhole study period and in Scotland for the period 2010–2019.
As in the Netherlands, a decreasing incidence was observed
in Austria, Dutch-speaking Belgium (2009–2017 only), Denmark
and Sweden. In all other countries and regions, the incidence
remained stable in this age group.

In patients aged 65–74 years, an increasing incidence was
seen in England/Wales between 2001 and 2006, Greece between

2014–2019, and in Norway between 2001–2008 and 2012–2019. An
ongoing decline was seen in Austria, Denmark, Finland, Scot-
land, and Sweden. A decrease after an initial increase was ob-
served in England/Wales for the period 2006–2013.

For patientsaged≥75 years, an increasing trendwas observed
in Austria between 2001 and 2007, in Dutch-speaking Belgium
between 2001 and 2006, in England/Wales between 2001–2007,
in Greece between 2001–2004 and 2014–2019, and in Norway be-
tween 2001 and 2015. An ongoing decline over the whole study
period was seen in Scotland only. A recent decline was seen in
Austria since 2007 and in Sweden since 2008.

To provide a comparison of its magnitude to the dialy-
sis incidence, Table 2 also shows the incidence of PKT in the
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Figure 3: Dialysis incidence in the Netherlands, stratified by sex. Dialysis incidence at day 91 in the Netherlands for calendar years 2001–2019 per age group, stratified
into men (left figure) and women (right figure). The y-axis values are displayed as numbers per million age-related population. Data for 2016–2019 were adjusted for
incomplete coverage: 2016 (94.5%), 2017 (94.2%), 2018 (93.8%), and 2019 (93.6%).

Figure 4: Dialysis incidence in the Netherlands, stratified by dialysis modality. Dialysis incidence at day 91 in the Netherlands for calendar years 2001–2019 per age

group, stratified into haemodialysis (left figure), and peritoneal dialysis (right figure). The y-axis values are displayed as numbers per million age-related population.
Note the difference in y-axis values between both graphs due to large differences in the dialysis incidence for haemodialysis and peritoneal dialysis. Data for 2016–2019
were adjusted for incomplete coverage: 2016 (94.5%), 2017 (94.2%), 2018 (93.8%), and 2019 (93.6%).

first and last year of the study. For patients aged <75 years,
large differences were observed in the PKT incidence within
the 11 countries or regions. Among patients of ≥75 years, PKT
was rare, with incidence rates >5 pmarp observed only in
England/Wales (6 pmarp), Norway (10 pmarp), and the Nether-
lands (7 pmarp).

Subgroup analyses

Figure 3 and Supplemental Table S3 show the annual dialy-
sis incidence pmarp in the Netherlands, stratified by sex. The
dialysis incidence was higher in men compared with women
with the male-to-female ratio increasing in the older age
groups. Incidence trends were comparable between both sexes
(Supplemental Table S4).

Figure 4 and Supplemental Table S5 show the annual
incidence pmarp in the Netherlands, stratified by dialysis
modality. The proportion of peritoneal dialysis in incident
patients is lower than haemodialysis. Supplemental Table S6
displays the trend analyses. An increase in the incidence
of peritoneal dialysis was observed among patients aged
≥75 years old, while among younger patients its incidence
decreased.

Figure 5 and Supplemental Table S7 show the annual in-
cidence of maintenance dialysis pmarp in the Netherlands,
stratified into patients with cardiovascular causes of kidney
disease, diabetic kidney disease, and all other causes. Among
patients aged <65 years, cardiovascular causes and diabetic
kidney disease remained stable during our study period, while
other causes slightly decreased (Supplemental Table S8). Among
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Figure 5: Dialysis incidence in the Netherlands, stratified by cause of primary kidney disease. Dialysis incidence at day 91 in the Netherlands for calendar years 2001–
2019 per age group, stratified into patients with cardiovascular causes of kidney disease (left figure), diabetic kidney disease (mid figure), and all other causes of primary
kidney disease (right figure). The y-axis values are displayed as numbers per million age-related population. Cardiovascular causes include the ERA Registry codes
70, 71, 72, and 79 (‘renal vascular disease’), diabetic kidney disease includes codes 80 and 81 (‘diabetes mellitus’) and other causes include all other codes. Data for

2016–2019 were adjusted for incomplete coverage: 2016 (94.5%), 2017 (94.2%), 2018 (93.8%), and 2019 (93.6%).

patients 65–74 and ≥75 years old, all causes decreased in the last
decade, with the exception of diabetic kidney disease, which
stabilized.

DISCUSSION

Our study shows that the dialysis incidence in the Netherlands
has decreased remarkably in the past decade for patients aged
≥65 years while the incidence in younger patients decreased
only marginally. This decrease was most notable in patients
aged ≥75 years as from 2009. We observed a marked increase
in older patients undergoing PKT. Despite this relative increase,
the number of PKT remains much lower than the number of
patients starting dialysis. In other words, the decreasing dial-
ysis incidence in the Netherlands cannot be accounted for by
the increasing number of PKT. Finally, a decreasing dialysis in-
cidence of patients 65–74 years old was also seen in Austria,
Denmark, England/Wales, Finland, Scotland, and Sweden. In
Austria, Scotland, and Sweden, there was also a significant de-
crease among patients ≥75 years. In contrast, increasing inci-
dence rates among patients ≥65 years were seen in Greece and
Norway.

There could be several reasons for the declining incidence
in older dialysis patients in the Netherlands. Our data showed
that the rising number of PKT could explain only a fraction of
the observed trend, most notably in patients aged ≥75 years.
For example, since 2009, the dialysis incidence in this group
decreased with 146 pmarp while PKT increased only 6 pmarp.
In the other included European countries and regions, the pro-
portion of PKT was similar, with the Netherlands having the
second-highest incidence among these older patients, only pre-
ceded by Norway. In most countries, the absolute increase of
the PKT incidence was larger for patients aged 65–74 years as
compared with patients ≥75 years old but still could only po-
tentially explain a small part of the observed decrease in the
dialysis incidence. A previous study described the increasing
allocation of kidney transplantations to older patients in Eu-

rope in the past decade [10]. However, access to kidney trans-
plantation remains limited and large differences exist between
countries.

An important possible explanation for the decreased dialysis
incidence in older patients could be improved care for cardio-
vascular disease, diabetes mellitus, and/or CKD. A recent study
investigated the prevalence of comorbidities, including cardio-
vascular disease and diabetes mellitus, among European pa-
tients on KRT [11]. Despite the ageing of this population and
the increasing prevalence of diabetes mellitus, the prevalence
of cardiovascular disease declined. This is in line with our ob-
servation that the dialysis incidence in the Netherlands de-
clined for cardiovascular causes of kidney disease but not for
diabetic kidney disease. Another study demonstrated that in the
past decades the mortality in dialysis patients decreased sig-
nificantly for cardiovascular disease [12]. Our finding that the
decrease in dialysis incidence in the Netherlands was simi-
lar for cardiovascular and other causes (except diabetic kidney
disease) reduces the likelihood that improved care for cardio-
vascular disease is the main cause for the decreasing dialysis
incidence: we would have expected a stronger decrease in the
incidence for patients with CKD due to cardiovascular causes
if better cardiovascular prevention would explain the decreas-
ing dialysis incidence. This assumption, however, is not with-
out limitations: first, cardiovascular disease is also highly preva-
lent in patients with non-cardiovascular causes of CKD. Since
comorbidity is not registered in RENINE, we were not able to
adjust for (cardiovascular) comorbidities in patients with non-
cardiovascular causes of CKD. Second, preventive care for kidney
disease as a whole could have improved, decreasing the dialysis
incidence of both cardiovascular and non-cardiovascular causes
of kidney failure equally. However, in that case we would also
have expected a prominent decrease in younger patients. Finally,
ameliorating cardiovascular disease treatment could lead to a
rise in the kidney failure incidence ifmore patients survive acute
cardiovascular events who historically would not have reached
the stage of kidney failure, necessitating dialysis treatment. The
large differences that we observed between European countries
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in the trends of the dialysis incidence could potentially be ex-
plained by differences in preventive care for and treatment of
cardiovascular disease, diabetes mellitus, or CKD, for example
in blood pressure control [13]. With the current limitations of
kidney registry data, these hypotheses are difficult to test.

The hypothesis that CC is an important contributing factor
to the decreasing dialysis incidence is supported by our find-
ing that this decrease was most prominent in the oldest pa-
tients and not recently seen in patients <65 years old. The exact
role of CC, however, remains unknown, as at this moment pa-
tients opting for CC are not registered in the Dutch renal registry.
Plans to start a national registration of all patients with CKD G4
and G5, including the choice for CC, are currently developed in
the Netherlands, so it will join a group of at least seven other
nationwide registries [14]. We encourage other countries to take
similar action as the resulting information could provide valu-
able insight into the decision process of patients approaching
kidney failure. The use of CC probably differs between coun-
tries. In a previous survey among European nephrologists, an
estimation was made of the proportion of patients with kid-
ney failure who received CC in their country [15]. In line with
our observation of the decreasing dialysis incidence among pa-
tients ≥75 years old, Austria, Sweden, and the Netherlands were
among the countries with the highest estimated proportion of
patients receiving CC (≥10% of all kidney failure patients). Vice
versa, in Greece, where we observed a remarkable increasing
trend in dialysis incidence, the proportion of patients receiving
CCwas estimated to be low (5%). It is, however, important to note
that this survey was only based on estimates based on nephrol-
ogists’ day-to-day experience and sample size was low with a
minimum of five nephrologists per country. No other studies
estimating or comparing the uptake of CC between countries
are available. In our study, we could only compare the Dutch
data to 11 countries/regions that supplied data to the ERA Reg-
istry for the whole study period. It would be interesting to com-
pare our results to other European and non-European coun-
tries with a potentially large uptake of CC, such as Canada or
Australia [16, 17].

The observed decreasing dialysis incidence among older pa-
tients has clinical, organizational, and financial implications.
The anticipated increase in the prevalence of older dialysis pa-
tients, due to ageing populations and increasing survival of dial-
ysis patients, might be lessened by the decreasing incidence
of dialysis in several countries [18, 19]. Dialysis is an expen-
sive, intensive, and long-term treatment, requiring dedicated
staff. Countries may proactively adapt their healthcare systems
for potential shifts in healthcare utilization, although popula-
tion growth and increasing survival on dialysis are other impor-
tant factors determining the total number of patients undergo-
ing dialysis treatment. An increase in CC potentially shifts care
away from dialysis units, for example towards outpatient care or
general practitioners and palliative care specialists. A larger up-
take of CC further stresses the need of larger study initiatives to
compare relevant outcomes between a dialysis pathway and CC
[20]. Vice versa, we observed an increasing incidence in some
countries, most notably in Greece and Norway, resulting in a
larger demand for dialysis facilities.

To our knowledge, our study is the first study that specifi-
cally reports on decreasing dialysis incidence among older pa-
tients. Several previous studies, including a recent report from
the ERA Registry, focused on the incidence of KRT as a whole
[21]. In this study, the decrease in the overall incidence of KRT in
the Netherlands was limited (APC −1.6 between 2008 and 2017)
but our study showed that this decrease results solely from a

decrease in dialysis and was more prominent among older pa-
tients, with an APC up to −3.4 between 2009 and 2019. Another
study assessed the KRT incidence in Europe between 2001 and
2011 among several age groups and observed a decrease only
among patients <75 years old. This is in line with our observa-
tion that in Austria, Scotland, Sweden, and the Netherlands the
decrease was only seen in the last decade. The heterogeneous
trends that we observed among countries/regions highlight that
displaying incidence rates for Europe as awholemight be of lim-
ited value.

Our study also has limitations. Information on comorbidi-
ties, medication, and laboratory data was unavailable, therefore
we were unable to investigate the association between these
factors and the observed trends. Most importantly, we had no
data on changes in the timing of dialysis initiation by means
of estimated glomerular filtration rate (eGFR): if dialysis would
be started later (i.e. at a lower eGFR) during our observation
period, the risk of mortality predialysis would lead to a decrease
in dialysis incidence. In the USA, the eGFR at dialysis start
has gradually declined after the IDEAL trial showed limited
survival benefit of early start in 2010 [4, 22]. We accounted
for incomplete coverage of registries by adjusting incidence
counts to a coverage of 100%. Incomplete coverage might not
be equally distributed between age groups, sex, or treatment
modalities. It is, however, unlikely that changes in coverage
significantly influenced our main findings, as the coverage in
the Netherlands never dropped below 93.6%.

In conclusion, we describe a decrease in the dialysis inci-
dence among patients aged ≥65 years in the Netherlands. Simi-
lar trends were found in Austria, Denmark, England/Wales, Fin-
land, Scotland, and Sweden. This decrease is only for a minor
part driven by increasing PKT numbers. A combination of an in-
creasing uptake of CC as a viable treatment option among older
patients and better prevention and treatment of cardiovascular
disease, diabetes mellitus, and CKD might be a major cause of
this decrease. Addition of patients opting for CC to existing na-
tional registries may help disentangle the effects of choosing CC
and better prevention of kidney failure.

SUPPLEMENTARY DATA

Supplementary data are available at ckj online.
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