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ABSTRACT

The European Renal Association (ERA) Registry collects data on kidney replacement therapy (KRT) in patients with
end-stage kidney disease (ESKD). This paper summarizes the ERA Registry Annual Report 2022, with a special focus on
comparisons by sex. The supplement of this paper contains the complete ERA Registry Annual Report 2022. Data was
collected from 53 national and regional KRT registries from 35 countries. Using this data, incidence, and prevalence of
KRT, kidney transplantation rates, survival probabilities, and expected remaining lifetimes were calculated. In 2022, 530
million people of the European general population were covered by the ERA Registry. The incidence of KRT was 152 per
million population (pmp). In incident patients, 54% were 65 years or older, 64% were male, and the most common primary
renal disease (PRD) was diabetes mellitus (22%). At KRT initiation, 83% of patients received haemodialysis, 12% received
peritoneal dialysis, and 5% underwent pre-emptive kidney transplantation. On 31 December 2022, the prevalence of KRT
was 1074 pmp. In prevalent patients, 48% were 65 years or older, 62% were male, the most common PRD was of
miscellaneous origin (18%), 56% of patients received haemodialysis, 5% received peritoneal dialysis, and 39% were living
with a functioning graft. In 2022, the kidney transplantation rate was 40 pmp, with most kidneys coming from deceased
donors (66%). For patients starting KRT between 2013 to 2017, 5-year survival probability was 52%. Compared with the
general population, the expected remaining lifetime was 66% and 68% shorter for males and females, respectively,
receiving dialysis, and 46% and 49% shorter for males and females, respectively, living with a functioning graft.
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The ERA Registry Annual Report 2022:

Epidemiology of Kidney Replacement Therapy in Europe

The ERA Registry collects data on kidney replacement therapy (KRT) in patients with end-stage kidney disease.
This paper summarizes the ERA Registry Annual Report 2022, with a special focus on comparisons by sex.

Methods

zREGISTRY@

ERA Registry on KRT
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Results
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68.0 63.9
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Miscellaneous (18%)
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Unadjusted 5-year patient survival:
Dialysis: 41.3% (95% Cl 41.0-41.5)
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LD KT: 94.2% (95% Cl 93.8-94.6)
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Conclusion: In 2022, the incidence of KRT in Europe was 152 pmp and the

prevalence was 1,074 pmp. Unadjusted 5-year survival was higher for patients
who received a transplant from a living versus a deceased donor.
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INTRODUCTION

The European Renal Association (ERA) Registry Annual Report
2022 (Supplementary Data) reports the latest data on the epi-
demiology of kidney replacement therapy (KRT) for patients with
end-stage kidney disease (ESKD) in Europe and countries bor-
dering the Mediterranean Sea. Data were provided by 53 na-
tional or regional renal registries from 35 countries, of which 34
registries from 17 countries contributed individual patient data
and 19 registries from 19 countries contributed aggregated data
(Appendix 1). The participating registries covered ~530 million
people, corresponding to 62.3% of the total European popula-
tion. This coverage was slightly higher than the 61.9% covered
in 2021 [1]. Compared to the previous annual report, data from
Hungary were included while data from Albania were not. In
this year’s annual report, for the first time, tables and figures on

incident patients accepted for KRT in 2022 do not only include
the distribution of primary renal diseases (PRD) data from the
1995 ERA PRD codes, but also from the updated 2012/2018 ERA
PRD codes.

This paper summarizes the 2022 ERA Registry Annual Report,
providing an overview of the incidence and prevalence of KRT,
the kidney transplantation rates, and the patient and graft sur-
vival and expected remaining years of life of patients receiving
KRT in Europe. This year’s focus is the comparison by sex. The
complete ERA Registry Annual Report 2022 can be found in the
Supplementary Data, which also includes information on the
methodology used.

RESULTS
KRT incidence

In 2022, 80389 ESKD patients out of a population of 530 million
peopleinitiated KRT (Table 1). This corresponds to an unadjusted
KRT incidence rate of 152 per million population (pmp) or 1 in
6600 inhabitants (Table 1), which was higher than the KRT inci-
dence rate of 145 pmp in 2021 [1]. The unadjusted incidence rate
ranged from 61 pmp in Ukraine (1 in 16400 inhabitants) and 68
pmp in Latvia (1 in 14 700 inhabitants) to 279 pmp in Greece (1 in
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Table 1: Summary data on the unadjusted incidence of KRT in 2022 on day 1 by country or region, the mean and median age at the start of
KRT, and the incidence of KRT in patients with DM as PRD.

. Incidence of KRT in 2022 on day 1
General population

covered by the Median

registry in Mean age age DM
Country/region thousands All (n) All (pmp) (years) (years) DM (n) (pmp)
Austria® 8799 1073 122 65.2 67.8 251 29
Belarus® 8490 888 105 160 19
Belgium, Dutch-speaking® 6749 1177 174 70.4 73.5 242 36
Belgium, French-speaking® 4931 978 198 68.4 71.4 189 38
Bosnia and Herzegovina 3531 424 120 63.5 65.9 125 35
Croatiad 3162 472 149 71.0 72.0 142 45
Cyprus 905 277 306 69.6 71.0 107 118
Czech Republic? 10611 2502 236
Denmark 5903 707 120 63.0 65.7 195 33
Estonia 1349 112 83 61.2 62.4 20 15
Finland 5564 465 84 62.1 65.1 143 26
France (17 of 18 regions) 67614 10989 163 66.9 70.4 2448 36
Greece 10437 2907 279 72.0 74.7 660 63
Hungary 9689 2186 226 65.0 68.0 1070 110
Iceland 382 33 86 55.9 61.8 7 18
Israel 9557 1703 178 65.8 69.4 750 78
Italy (8 of 20 regions) 27261 4362 160 68.7 71.4 577 21
KosovoP 1688 254 151 62.4 66.0 97 57
Latvia 1670 114 68 59.8 62.0 24 14
Lithuania 2806 227 81 62.6 64.3 37 13
Montenegro®© 617 49 79 63.4 67.4 14 23
North Macedonia 1830 385 210 63.6 66.0 85 46
Norway 5457 553 101 64.2 67.5 93 17
Poland 37827 6068 160 1523 40
Portugal® 10467 2515 240 731 70
Romania 19049 3654 192 63.0 65.6 400 21
Serbia 6383 500 78 61.9 65.4 97 15
Slovakiad 4362 710 163 62.9 65.0 215 49
Spain (All) 47 475 7136 150 63.8 68.3 1574 33
Spain, Andalusia 8542 1281 150 64.8 68.2 321 38
Spain, Aragon 1343 191 142 64.6 68.2 42 31
Spain, Asturias 1006 193 192 68.6 71.6 47 47
Spain, Basque country 2213 300 136 64.2 66.7 62 28
Spain, Canary Islands 2199 392 178 63.9 66.6 123 56
Spain, Cantabria® 587 92 157 66.6 70.4 15 26
Spain, Castile, and Ledn® 2373 318 134 68.6 714 76 32
Spain, Castile-La Mancha¢® 2069 241 116 66.7 67.6 56 27
Spain, Catalonia 7793 1422 182 66.4 69.7 270 35
Spain, Community of Madrid 6750 702 109 64.1 66.5 139 22
Spain, Extremadura 1055 167 158 65.5 69.0 31 29
Spain, Galicia 2696 409 152 66.3 67.9 93 34
Spain, La Rioja 321 40 125 65.9 66.5 5 16
Spain, Murcia 1532 252 165 65.6 69.6 64 42
Spain, Navarre© 668 86 129 62.8 64.8 24 36
Spain, Valencian region 5098 768 151 66.4 69.0 139 27
Sweden 10487 1115 106 64.6 68.8 270 26
Switzerland 8689 889 102 65.7 69.8 185 21
the Netherlands 16 285 1902 117 62.5 66.0 370 23
Tunisia, Sfax region? 1023 184 179 61.9 65.0 56 55
Turkeyf 85280 13725 161 2502 59
Ukraine® 20647 1257 61 54.5 56.0 295 14
UK, England 52823 6647 126 60.4 63.3 1663 31
UK, Northern Ireland 1911 203 106 60.3 63.2 35 18
UK, Scotland 5448 624 115 59.3 61.7 149 27
UK, Wales 3132 423 135 60.8 63.3 125 40
All countries 530138 80389 152 64.8 68.0 17 626 37

When cells are left empty, the data are unavailable and could not be used for the calculation of the summary data
2The incidence is underestimated by ~2% due to one haemodialysis centre not submitting data

bPatients younger than 18 years of age are not reported

CPatients younger than 20 years of age are not reported

dData include dialysis patients only

¢Data on PRD are available for dialysis patients only (N = 2492, 99.1% of total)

fData on DM are extrapolated from data of 6821 patients (49.7% of total)
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Figure 1: Incidence per million population (pmp) of KRT in 2022 on day 1 by country or region, unadjusted.

5

3600 inhabitants) and 306 pmp in Cyprus (1 in 3300 inhabitants,
Table 1 and Figs. 1 and 2). When adjusted for age and sex using
the distribution of the European Union 27 countries (EU27) pop-
ulation [2], the differences between countries with the highest

and lowest KRT incidence rates hardly changed (Fig. 2). The me-
dian age of patients starting KRT was 68.0 years, ranging from
56.0 years in Ukraine to 74.7 years in Greece (Table 1). Among
all incident patients, 54% were aged 65 years or older, 64% were
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Unadjusted incidence

Ukraine
Latvia
Serbia
Montenegro
Lithuania Adjusted incidence
Estonia
Finland
Iceland Latvia 72
Norway Serbia 76
Switzerland Finland 82
Belarus Lithuania 86
UK, Northern Ireland Estonia 90
Sweden Montenegro 93
Spain, Community of Madrid Iceland 101
UK, Scotland Switzerland 106
Spain, Castile-La Mancha 116 Norway 109
the Netherlands 117 Sweden 109
Denmark 120 UK, Scotland 113
Bosnia and Herzegovina 120 Spain, Castile and Ledn 113
Austria 122 UK, Northern Ireland 117
Spain, La Rioja 125 the Netherlands 118
UK, England 126 ain, Community of Madrid 118
Spain, Navarre 129 Spain, Castile-La Mancha 119
Spain, Castile and Ledn 134 Spain, La Rioja 122
UK, Wales 135 Denmark 122
Spain, Basque country 136 Austria 124
Spain, Aragon 142 Spain, Basque country 127
Croatia 149 Spain, Navarre 130
Spain, Andalusia 150 Spain, Galicia 133
Spain (All) | 150 UK, England 135
Kosovo | 151 UK, Wales 135
Spain, Valencian region | 151 Spain, Aragon 138
Spain, Galicia 152 Italy (8 of 20 regions) 143
Spain, Cantabria 157 Spain, Cantabria 147
Spain, Extremadura 158 Bosnia and Herzegovina 152
Italy (8 of 20 regions) 1 160 Croatia 153
Poland | 160 Spain, Valencian region 153
Turkey | 161 Spain, Extremadura 153
France (17 of 18 regions) i Spain, Asturias 160
Slovakia Spain, Andalusia 162
Spain, Murcia France (17 of 18 regions) 168
Belgium, Dutch-speaking Belgium, Dutch-speaking 174
Israel Slovakia 185
Spain, Canary Islands Spain, Canary Islands 189
Tunisia, Sfax region Spain, Murcia 193
Spain, Catalonia Spain, Catalonia 193
Romania Romania 202
Spain, Asturias Belgium, French-speaking 230
Belgium, French-speaking North Macedonia 234
North Macedonia Hungary 239
Hungary Tunisia, Sfax region 243
Czech Republic 236 Greece 255
Portugal 240 Israel 282
Greece 279 Kosovo 355
Cyprus 306 Cyprus 376
All countries 152 Allcountries |EESSG—"—G—=— 158 2
0 50 100 150 200 250 300 350 0

50 100 150 200 250 300 350 400

Incidence (per million population) Incidence (per million population)

Figure 2: Incidence of KRT per million population in 2022 on day 1 by country or region, unadjusted (left panel), and adjusted (right panel). Registries providing individual

patient data are shown as dark bars and registries providing aggregated data as light bars. Adjustment was performed by standardizing the incidence to the age and
sex distribution of the EU27 population.
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Figure 3: Distribution of (a) age, (b) sex, (c) PRD (1995 ERA codes), and (d) PRD (2012/2018 ERA codes), by type of data provided for incident patients accepted for KRT in
2022 on day 1, unadjusted. See Appendix 1 for a list of countries and regions providing individual patient or aggregated data. Panel (d) is only based on the data from
registries providing individual patient data. Bars may not add up to 100% due to rounding.

male, and the most common PRD was diabetes mellitus (DM)
(22%, Fig. 3). At KRT initiation, 83% of patients received HD, 12%
received PD, and 5% underwent pre-emptive kidney transplan-
tation, with only minor differences between countries providing
individual patient or aggregated data (Fig. 4). For countries pro-
viding individual patient data, initial treatment modality varied
among age categories, with HD increasing in a step-wise man-
ner from 51% in the age category 0 to 19 years to 88% in the age
category 75 years or older (Fig. 4). On the contrary, PD and pre-
emptive kidney transplantation decreased with age from 27%
and 22% in the age category 0 to 19 years to 11% and 1% in the age
category 75 years or older, respectively (Fig. 4). The distribution of
initial treatment modalities was similar for males and females
(Fig. 4). Patients with DM as PRD received a pre-emptive kidney
transplant less frequently compared to patients with other PRDs
(2% versus 5%, Fig. 4). On day 91 after the start of KRT, 83% of all
incident patients were receiving HD, 12% were receiving PD, and
4% were living with a functioning kidney graft (excluding Turkey,
with a high pre-emptive kidney transplantation rate, which did
not provide data for day 91; Fig. 5).

KRT prevalence

On 31 December 2022, 567 440 patients with ESKD were receiv-
ing KRT, corresponding to a prevalence of 1074 pmp or 1 in 930
inhabitants (Table 2). The unadjusted prevalence ranged from
369 pmp in Ukraine (1 in 2700 inhabitants) and 484 pmp in Be-

larus (1 in 2100 inhabitants) to 1590 pmp in the Canary Islands,
Spain (1 in 650 inhabitants) and 2025 pmp in Portugal (1 in 500
inhabitants, Table 2 and Figs. 6 and 7). When adjusted for age
and sex using the EU27 distribution [2], these large country dif-
ferences in KRT prevalence remained (Fig. 7). The median age
of prevalent patients was 63.9 years, ranging from 54.0 years in
Ukraine to 70.4 years in Israel (Table 2). Among prevalent pa-
tients, 48% were aged 65 years or older, 62% were male, and
the most common PRD was of miscellaneous origin (18%, Fig. 8).
While there was nearly no difference in the age and sex distribu-
tion between countries providing individual patient versus ag-
gregated data, the PRD distribution varied by type of data pro-
vided, which was likely due to the higher proportion of miss-
ing PRDs (29%) for countries providing aggregated data (Fig. 8).
Of prevalent patients, 56% received haemodialysis, 5% received
peritoneal dialysis, and 39% were living with a functioning graft
(Fig.9).In addition, a larger proportion of patients was living with
a functioning graft in countries providing individual data (47%)
compared to countries providing aggregated data (33%, Fig. 9).
For countries providing individual patient data, the distribution
of treatment modalities varied across age groups, with the pro-
portion of patients living with a functioning graft varying from
77% in the age category O to 19 years to 21% in patients aged 75
years or older (Fig. 9). For both males and females, 47% of pa-
tients were living with a functioning graft (Fig. 9). Only 29% of
patients with DM as PRD were living with a functioning graft
compared to 50% of patients with a different PRD (Fig. 9).
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Figure 4: Distribution of treatment modality by (a) type of data provided, (b) age, (c) sex, and (d) PRD (DM and non-DM) for incident patients accepted for KRT in 2022
on day 1, unadjusted. Panels (b)-(d) are only based on the data from registries providing individual patient data. See Appendix 1 for a list of countries and regions

providing individual patient or aggregated data. Abbreviation: Tx: transplant.

Kidney transplantation

In 2022, 21261 kidney transplantations were performed, of
which 66% were from deceased donors (DD), 33% from living
donors (LD), and for 1% the donor type was unknown (Fig. 10).
The unadjusted kidney transplantation rate was 40 pmp or 1 in
25000 inhabitants, ranging from 3 pmp in Serbia (1 in 330000
inhabitants) to 122 pmp in Catalonia, Spain (1 in 8200 inhabi-
tants, Fig. 10). In the Spanish region Castile-La Mancha, all kid-
ney transplants came from DD while in Kosovo and the Sfax re-
gion in Tunisia all kidney transplants came from LD (Fig. 10). The
overall unadjusted DD kidney transplantation rate was twice as
high as the LD rate (DD: 27 pmp or 1 in 37000 inhabitants ver-
sus LD: 13 pmp or 1 in 76900 inhabitants, Fig. 11). Cantabria in
Spain had the highest rate of DD kidney transplantations (106
pmp or 1in 9400 inhabitants), while Turkey had the highest rate
of LD kidney transplantations (39 pmp or 1in 25600 inhabitants,
Fig. 11). In countries providing individual patient data, 79% of

kidney transplants came from DD compared to 59% in countries
providing aggregated data (Fig. 12).

Survival probability of patients receiving KRT

For patients initiating KRT between 2013 and 2017, the unad-
justed 5-year patient survival probability was 51.5% (95% con-
fidence interval (95% CI) 51.2-51.7, Table 3). In patients initiating
dialysis, the unadjusted 5-year survival probability was 41.3%
(95% CI41.0-41.5), while in patients receiving a first kidney trans-
plant, 5-year survival was 85.1% (95% CI 84.7-85.4) for DD and
94.2% (95% CI 93.8-94.6) for LD (Table 3, Figs. 13 and 14). The un-
adjusted 5-year graft survival probability was 76.2% (95% CI 75.7-
76.6) after DD kidney transplantation and 88.1% (95% CI 87.6—
88.7) after LD kidney transplantation (Table 3). Similar trends
were observed when analyses were adjusted using fixed values
for age, sex, and PRD (Table 3).
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Figure 5: Distribution of treatment modality by (a) type of data provided, (b) age, (c) sex, and (d) PRD (DM and non-DM) for incident patients accepted for KRT in 2022
on day 91, unadjusted. Panels (b)—(d) are only based on the data from registries providing individual patient data. See Appendix 1 for a list of countries and regions
providing individual patient or aggregated data. Turkey and Spain (aggregated data) did not provide data for day 91. Bars may not add up to 100% due to rounding.

Abbreviation: Tx: transplant.

Expected remaining lifetime

When compared to the adult general population, the expected
remaining lifetimes were on average 66% and 68% shorter for
males and females on dialysis, and 46% and 49% shorter for
males and females living with a functioning graft in the period
from 2018 to 2022 (Fig. 15). In males and females aged 20 to 24
years receiving dialysis, the expected remaining lifetimes were
21 and 20 years, respectively, 39 and 44 years shorter than for
the general population. For male and female kidney transplant
recipients of the same age, expected remaining lifetimes were
41 and 42 years, which were 18 and 23 years shorter than that
of the general population. In males and females aged 65 to 69
years receiving dialysis, the expected remaining lifetimes were
5 and 6 years, respectively, 13 and 16 years shorter than in the
general population. In male and female kidney transplant recip-
ients of the same age, the expected remaining lifetimes were 9
and 10 years, which were 10 and 12 years shorter than that of
the general population.

Comparisons by sex

In this year’s annual report, additional comparisons by sex are
presented. In 2022, the KRT incidence was higher in males
(93 pmp or 1in 10800 inhabitants) compared to females (53 pmp
or 1 in 18900 inhabitants, Fig. 16). The proportion of females
among incident KRT patients ranged from 24% in Iceland to 46%
in Estonia (Fig. 17). In countries providing individual patient data,
the distribution of age and initial treatment modality was simi-
lar for males and females (Fig. 18). Although there were no ma-
jor differences in the PRD distribution among males and females
starting KRT, according to the 1995 ERA PRD codes, a higher pro-
portion of males (16%) had hypertension as PRD compared to
females (12%, Fig. 18). Findings from the updated ERA PRD codes
from 2012 / 2018 showed that females (10%) had a higher pro-
portion of familiar/hereditary nephropathies compared to males
(6%, Fig. 18).

On 31 December 2022, the prevalence of KRT was higher
in males (670 pmp or 1 in 1500 inhabitants) than in females
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Table 2: Summary data on the unadjusted prevalence of KRT on 31 December 2022 by country or region, the mean and median age on 31
December 2022, and the prevalence of KRT in patients with DM as PRD.

. Prevalent patients on KRT in 2022
General population

covered by the Median

registry in Mean age age DM
Country/region thousands All (n) All (pmp) (years) (years) DM (n) (pmp)
Austria? 8799 8950 1017 62.4 63.9 1655 188
Belarus® 8490 4108 484 461 54
Belgium, Dutch-speaking® 6749 8702 1289 66.6 68.5 1413 209
Belgium, French-speaking® 4931 7083 1436 66.2 68.0 1233 250
Bosnia and Herzegovina 3531 2441 691 60.3 62.0 451 128
Croatiad 3162 2018 638 66.8 70.0 513 162
Czech Republic 10611 11157 1051
Denmark 5903 5848 991 59.6 60.9 991 168
Estonia 1349 1136 842 60.3 61.6 205 152
Finland 5564 5240 942 60.1 62.6 1256 226
France (17 of 18 regions) 67614 93486 1383 63.5 65.7 15364 227
Greece 10437 15440 1479 66.4 68.4 2729 261
Hungary 9689 9485 979 59.4 61.0 1964 203
Iceland 382 312 817 57.5 58.6 41 107
Israeld 9557 6963 729 68.0 70.4 3213 336
Italy (8 of 20 regions) 27261 31758 1165 63.6 65.6 3329 122
KosovoP 1688 1044 619 59.3 62.0 284 168
Latvia 1670 1046 626 56.1 58.0 123 74
Lithuania 2806 2318 826
Montenegro® 617 305 494 60.7 63.5 57 92
North Macedonia 1830 1731 946 59.8 62.0 309 169
Norway 5457 5442 997 60.4 62.3 708 130
Poland¢ 37827 20198 534 4434 117
Portugal® 10467 21198 2025 67.6 3754 552
Romania 19049 24054 1263 64.4 66.4 2189 115
Serbia 6383 6000 940 62.1 64.4 1056 165
Slovakiad 4362 3154 723 63.9 66.0 853 196
Spain (All) 47 475 66856 1408 60.1 63.5 11102 234
Spain, Andalusia 8542 11412 1336 62.0 63.4 1936 227
Spain, Aragon 1343 2014 1500 66.0 67.8 357 266
Spain, Asturias 1006 1492 1483 65.1 67.0 267 265
Spain, Basque country 2213 2887 1304 62.5 64.6 399 180
Spain, Canary Islands 2199 3497 1590 63.1 64.1 905 412
Spain, Cantabria® 587 707 1205 64.0 65.1 113 193
Spain, Castile, and Le6n® 2373 3165 1334 66.2 67.2 518 218
Spain, Castile-La Mancha® 2069 2551 1233 64.3 65.0 443 214
Spain, Catalonia 7793 12027 1543 63.5 65.1 1833 235
Spain, Community of Madrid 6750 8194 1278 62.8 64.2 1392 217
Spain, Extremadura 1055 1512 1433 64.5 65.3 253 240
Spain, Galicia 2696 4017 1490 64.1 65.5 677 251
Spain, La Rioja 321 397 1237 62.9 63.6 52 162
Spain, Murcia 1532 2230 1456 63.2 64.3 369 241
Spain, Navarre® 668 933 1397 63.6 65.5 157 235
Spain, Valencian region 5098 7582 1487 64.2 66.0 1112 218
Sweden 10487 10573 1008 60.6 62.6 1774 169
Switzerland 8689 8885 1023 63.2 65.3 1278 147
the Netherlands 16993 18096 1065 61.3 63.3 2381 140
Tunisia, Sfax region? 1023 1043 1016 58.0 60.0 220 214
Turkey® 85280 86665 1016 6188 359
Ukraine® 20647 7625 369 53.0 54.0 1283 62
UK, England 52309 55950 1070 58.3 59.8 10020 192
UK, Northern Ireland 1911 2099 1099 58.9 60.1 291 152
UK, Scotland 5448 5671 1041 57.7 59.5 935 172
UK, Wales 3132 3360 1073 58.4 59.5 626 200
All countries 529427 567 440 1074 62.0 63.9 84683 191

When cells are left empty, the data are unavailable and could not be used for the calculation of the summary data
2The prevalence is underestimated by approximately 2% due to one haemodialysis centre not submitting data
bPatients younger than 18 years of age are not reported

¢Patients younger than 20 years of age are not reported

dData on prevalence include dialysis patients only

¢Data on DM are extrapolated from data of 13759 patients (65.0% of total)

fData on DM are extrapolated from data of 17 506 patients (20.2% of total)
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Figure 6: Prevalence per million population (pmp) of KRT on 31 December 2022 by country or region, unadjusted.
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Unadjusted prevalence

Ukraine | 369
Belarus | 484
Montenegro 194
Poland | 534
Kosovo | 619 Adjusted prevalence
Latvia | 626
Croatia | 638
Bosnia and Herzegovina . 591 Montenegr.o 559
Slovakia | 723 Croat!a é B 613
Israel | 729 Latvia 641
iceland | 817 Slovakia 823
Lithuania 826 Bosnia and Herzegovina 825
Estonia 842 Estonia 907
Serbia | 940 Serbia 932
Finland 942 Finland 932
North Macedonia : 946 Iceland 959
Hungary 979 North Macedonia 1000
Denmark | 991 Hungary 1008
Norway E 997 Denmark 1021
Sweden 1008 Austria 1034
Tunisia, Sfax region i 1016 UK, Scotland 1044
Turkey 1016 Switzerland 1059
Austria | 1017 Sweden 1060
Switzerland 1023 Norway 1068
UK, Scotland 1041 Italy (8 of 20 regions) 1072
Czech Republic 1051 the Netherlands 1085
the Netherlands 1065 UK, Wales 1092
UK, England 1070 Spain, Cantabria 1119
UK, Wales 1073 Spain, Castile and Ledn 1143
UK, Northern Ireland 1099 UK, England 1149
lealy (8 o.f 20 region.s) 1165 Israel i 1185
. Sp.aln, Cantabria 1205 Spain, La Rioja 1195
S, Castlle-!_a Man_ch_a 1233 UK, Northern Ireland 1204
Spaim; L Rm!a 1237 Spain, Basque country 1222
Romania 1263 : ¥
. : 5 Spain, Asturias 1256
Apali, C?mmumw ot Mad.”d ok Spain, Castile-La Mancha 1258
Belgium, Dutch-speaking 1289 ; ;
Spain, Basque country 1304 Belgium, Dutch-speaking 1293
Spain, Castile and Le6n 1334 X KGS“?\':O 1313
Spain, Andalusia 1336 = ?pam, Gallc_'a 1315
France (17 of 18 regions) 1383 Spain, Comm.unltv of Madrid 1360
Spain, Navarre 1397 Spain, Extremadura 1372
Spain (All) 1408 Romania 1377
Spain, Extremadura 1433 Tunisia, Sfax region 1378
Belgium, French-speaking 1436 Greece 1389
Spain, Murcia 1456 Spain, Andalusia 1398
Greece 1479 Spain, Navarre 1405
Spain, Asturias 1483 Spain, Aragon 1435
Spain, Valencian region 1487 France (17 of 18 regions) 1440
Spain, Galicia 1490 Spain, Valencian region 1491
Spain, Aragon 1500 Spain, Catalonia 1607
Spain, Catalonia 1543 Belgium, French-speaking 1642
Spain, Canary Islands 1590 Spain, Canary Islands 1652
Portugal 2025 Spain, Murcia 1657
All countries | — 1074 . ' All countries 1192
0 500 1000 1500 2000 0 500 1000 1500 2000

Prevalence (per million population) Prevalence (per million population)

Figure 7: Prevalence per million population of KRT on 31 December 2022 by country or region, unadjusted (left panel) and adjusted (right panel). Registries providing

individual patient data are shown as dark bars and registries providing aggregated data as light bars. Adjustment was performed by standardizing the prevalence to
the age and sex distribution of the EU27 population.
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Figure 8: Distribution of (a) age, (b) sex, and (c) PRD (1995 ERA codes) by type of data provided for prevalent patients on KRT on 31 December 2022, unadjusted. See
Appendix 1 for a list of countries and regions providing individual patient or aggregated data. Bars may not add up to 100% due to rounding.

(411 pmp or 1 in 2400 inhabitants, Fig. 19). The proportion of fe-
males in prevalent KRT patients ranged from 32% in Cantabria,
Spain to 45% in Ukraine (Fig. 20). The distribution of age and
treatment modality was similar across males and females in
countries providing individual patient data (Fig. 21). There were
no major differences in the distribution of PRDs among preva-
lent males and females on KRT. Nevertheless, according to the
1995 ERA PRD codes, a higher percentage of males (21%) had
glomerulonephritis/sclerosis as PRD than females (17%), while
a higher percentage of females had polycystic kidney disease as
PRD (12% in females vs 8% in males) or were grouped under mis-
cellaneous (21% in females vs 17% in males, Fig. 21).

In 2022, the kidney transplantation rate was higher in males
(59 pmp or 1in 16 900 inhabitants) compared to females (33 pmp
or 1 in 30300 inhabitants, Fig. 22). However, the donor type dis-
tribution was similar across the sexes, with 21% of recipients
receiving a kidney transplant from a LD (Fig. 23). Using data of
patients on dialysis at day 91 during the period 2013-2017, the 5-
year unadjusted patient survival was higher in females (44.1%)
compared to males (39.9%, Fig. 24). Similarly, in patients receiv-
ing a first kidney transplant between 2013-2017, the unadjusted
patient survival was slightly higher in female (88.6%) compared
to male recipients (86.5%, Fig. 25).
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Figure 9: Distribution of treatment modality by (a) type of data provided, (b) age, (c) sex, and (d) PRD (DM and non-DM) for prevalent patients on KRT on 31 December
2022, unadjusted. Panels (b)—(d) are only based on the data from registries providing individual patient data. See Appendix 1 for a list of countries and regions providing
individual patient or aggregated data. Bars may not add up to 100% due to rounding. Abbreviation: Tx: transplant.
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All % Deceased % Living % Unknown

Unadjusted kidney transplant rate N donor donor  donor type

Serbia 3 18 11 89 0
Bosnia and Herzegovina 4 15 20 73 7
Montenegro 6 4 25 75 0

Kosovo 9 16 0 100 0

Ukraine 9 196 57 43 0

Romania 10 199 67 33 0

North Macedonia 12 22 45 55 0
Tunisia, S$fax region 13 13 0 100 0
Cyprus 18 16 50 50 0

Greece 19 194 58 42 0

Iceland 21 8 63 38 0

Poland 23 874 92 8 0

Italy (8 of 20 regions) 25 685 79 16 6
Hungary 25 244 77 23 0

Estonia 26 35 89 11 0

Latvia 26 43 93 7 0

Lithuania 29 82 94 6 0

Belgium, Dutch-speaking a5 234 79 11 9
Slovakia 35 153 80 20 0

Austria 35 310 85 15 0

UK, Wales 35 110 63 37 0

Croatia 35 112 100

Belarus 36 307 98 2 0

Belgium, French-speaking 37 184 91 8 1
Spain, La Rioja 37 12 83 17 0

Spain, Extremadura 38 40 95 5 0
Spain, Castile-La Mancha a9 80 100 0 0
Switzerland 39 343 67 32 0

Denmark 41 242 68 32 0

Norway 42 229 81 19 0

Turkey 42 3621 8 92 0

Sweden a4 459 79 21 0

UK, Scotland 45 243 61 36 2

Finland 45 250 83 17 0

Portugal 47 487 88 12 0

UK, England 47 2474 76 24 1

Czech Republic 49 520 92 8 0

France (17 of 18 regions) 50 3352 85 15 0
Israel 52 498 30 68 2

Spain, Canary Islands 53 116 98 2 0
the Netherlands 55 959 48 52 0

UK, Northern Ireland 55 106 49 51 0
Spain, Galicia 56 151 86 14 0

Spain, Castile and Leén 59 139 94 6 0
Spain, Valencian region 60 305 97 3 0
Spain, Murcia 61 93 95 S 0

Spain, Aragon 64 86 91 9 0

Spain, Andalusia 66 566 93 i 0

Spain, Asturias 68 68 94 6 0

Spain, Community of Madrid 69 443 89 11 0
Spain, Navarre 70 47 94 6 0

Spain (All) 72 3404 90 10 0

Spain, Basque country 75 166 88 12 0
Spain, Cantabria 109 64 97 5 | 0

Spain, Catalonia 122 949 81 19 0

All countries 40 21261 66 33 1

0 20 40 60 80 100 120 140
Kidney transplant rate

(per million population)

Figure 10: Kidney transplantations performed in 2022 counts (N) and per million population by country or region, unadjusted. Registries providing individual patient
data are shown as red bars and registries providing aggregated data as orange bars.
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Figure 11: Kidney transplantations performed in 2022 per million population by donor type and by country or region, unadjusted. Registries providing individual patient

data are shown as dark bars and registries providing aggregated data as light bars.
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Figure 12: Donor type distribution for kidney transplantations performed in 2022 by type of data provided, unadjusted. See Appendix 1 for a list of countries and
regions providing individual patient or aggregated data.

Table 3: One-, two-, and five-year survival probabilities by treatment modality and cohort from day 1 of the start of KRT, dialysis, or from the
day of kidney transplantation.

Survival probabilities as percentages (%) (95% confidence intervals)

Cohort: 2013-2017 Cohort: 2016-2020

Survival type 1year 2 year 5 year 1year 2 year

Patient survival on KRT

Unadjusted 85.3 (85.1-85.5) 75.3 (75.1-75.5)

Adjusted? 88.2 (88.0-88.3) 79.3 (79.1-79.5)
Patient survival on dialysis

Unadjusted 84.2 (84.0-84.4) 72.6 (72.4-72.8)

Adjusted? 86.5 (86.4-86.7) 76.3 (76.0-76.5)

Patient survival after a first kidney transplantation (deceased donor)

Unadjusted 96.3 (96.1-96.5) 94.1 (93.8-94.3)
Adjusted® 98.1 (98.0-98.2) 97.0 (96.8-97.1)
Graft survival after a first kidney transplantation (deceased donor)
Unadjusted 91.0 (90.8-91.3) 87.8 (87.4-88.1)
Adjusted® 93.1 (92.9-93.4) 90.5 (90.2-90.8)
Patient survival after a first kidney transplantation (living donor)
Unadjusted 98.8 (98.6-99.0) 98.0 (97.7-98.2)
Adjusted® 99.1 (98.9-99.2) 98.4 (98.2-98.7)
Graft survival after a first kidney transplantation (living donor)
Unadjusted 96.5 (96.2-96.8) 95.0 (94.6-95.3)
Adjusted® 96.4 (96.1-96.8) 94.8 (94.4-95.2)

51.5 (51.2-51.7)
54.2 (53.9-54.4)

41.3 (41.0-41.5)
46.7 (46.4-47.0)

85.1 (84.7-85.4)
91.9 (91.6-92.2)

76.2 (75.7-76.6)
80.9 (80.5-81.3)

94.2 (93.8-94.6)
95.3 (95.0-95.7)

88.1 (87.6-88.7)
87.7 (87.1-88.3)

85.7 (85.6-85.9)
88.3 (88.2-88.5)

84.7 (84.5-84.9)
87.1(87.0-87.3)

96.1 (95.9-96.3)
98.1 (98.0-98.3)

91.1 (90.8-91.3)
93.4 (93.2-93.7)

98.8 (98.6-99.0)
99.1 (99.0-99.3)

96.7 (96.4-97.0)
96.6 (96.2-96.9)

75.7 (75.5-75.9)
79.2 (79.0-79.4)

73.1(72.9-73.3)
76.9 (76.7-77.1)

93.3 (93.1-93.5)
96.8 (96.6-96.9)

87.3 (87.0-87.7)
90.6 (90.3-90.9)

97.9 (97.6-98.1)
98.4 (98.2-98.6)

95.1 (94.7-95.4)
94.9 (94.5-95.3)

@Analyses were adjusted using fixed values: age (67 years), sex (63% male), and PRD (24% DM, 19% hypertension/renal vascular disease, 11% glomerulonephritis, and

46% other causes)

b Analyses were adjusted using fixed values: age (50 years), sex (63% male), and PRD (14% DM, 10% hypertension/renal vascular disease, 23% glomerulonephritis, and

53% other causes)

See Appendix 2 for a list of countries and regions providing individual patient data that were included in the survival analyses.
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Figure 13: Patient survival by modality (haemodialysis or peritoneal dialysis) for incident dialysis patients accepted for KRT in 2022 on day 91 (cohort 2013-2017),
unadjusted. See Appendix 2 for a list of countries and regions providing individual patient data included in the survival analyses.
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Figure 14: Patient survival in first-time kidney transplant recipients by donor type (deceased or living) from day of transplant (cohort 2013-2017), unadjusted. See
Appendix 2 for a list of countries and regions providing individual patient data included in the survival analyses.
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Figure 15: Expected remaining years of life in the general population and for prevalent dialysis and kidney transplant patients (cohort 2018-2022), by sex. See Appendix
2 for a list of countries and regions providing individual patient data included in the expected remaining years of life analyses.
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Figure 16: Incidence of KRT per million population (pmp) in 2022 on day 1 by sex, unadjusted.
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Figure 17: Percentage of female incident patients accepted for KRT in 2022 on day 1 by country or region, unadjusted.
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Figure 18: Distribution of (a) age, (b) PRD (1995 ERA codes), and (c) PRD (2012/2018 ERA codes), and (d) treatment modality by sex for incident patients accepted for KRT
in 2022 on day 1, unadjusted. This figure is only based on data from registries providing individual patient data (see Appendix 1). Bars may not add up to 100% due to
rounding. Abbreviation: Tx: transplantation.
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Figure 19: Prevalence of KRT per million population (pmp) on 31 December 2022 by sex, unadjusted.
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Figure 20: Percentage of female prevalent patients on KRT on 31 December 2022, unadjusted.
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Figure 21: Distribution of (a) age, (b) PRD (1995 ERA codes), and (c) treatment modality by sex for prevalent patients on KRT on 31 December 2022, unadjusted. This figure
is only based on data from registries providing individual patient data (see Appendix 1). Bars may not add up to 100% due to rounding. Abbreviation: Tx: transplantation.
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Figure 22: Kidney transplants per million population (pmp) by sex, unadjusted.
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Figure 23: Donor type distribution by sex in kidney transplant recipients. Bars may not add up to 100% due to rounding.
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Figure 25: Patient survival in first-time kidney transplant recipients by sex from
Figure 24: Patient survival in incident dialysis patients by sex from day 91 (cohort day of transplant (cohort 2013-2017), unadjusted. See Appendix 2 for a list of
2013-2017), unadjusted. See Appendix 2 for a list of countries and regions pro- countries and regions providing individual patient data included in the survival

viding individual patient data included in the survival analyses. analyses.
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APPENDIX 1

Countries or regions providing individual patient data
to the ERA Registry

Austria, Belgium (Dutch-speaking), Belgium (French-speaking),
Bosnia and Herzegovina, Denmark, Estonia, France, Greece, Ice-
land, Montenegro, Norway, Romania, Serbia, Spain (Andalusia),
Spain (Aragon), Spain (Asturias), Spain (Basque country), Spain
(Canary Islands), Spain (Cantabria), Spain (Castile and Ledn),
Spain (Castile-La Mancha), Spain (Catalonia), Spain (Community
of Madrid), Spain (Extremadura), Spain (Galicia), Spain (La
Rioja), Spain (Murcia), Spain (Navarre), Spain (Valencian region),
Sweden, Switzerland, the Netherlands, UK (England/Northern
Ireland/Wales), and UK (Scotland).

Countries or regions providing aggregated data to the
ERA Registry

Belarus, Croatia, Cyprus, Czech Republic, Finland, Hungary, Is-
rael, Italy, Kosovo, Latvia, Lithuania, North Macedonia, Poland,
Portugal, Slovakia, Spain, Tunisia (Sfax region), Turkey, and
Ukraine.

Countries part of the European Union (EU27) population
as of 1 February 2020 (used as a reference population)

Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Den-
mark, Estonia, Finland, France, Germany, Greece, Hungary, Ire-
land, Italy, Latvia, Lithuania, Luxembourg, Malta, the Nether-
lands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, and
Sweden.

APPENDIX 2

Countries or regions included in the survival/expected
remaining years of life analyses

Austria, Belgium (Dutch-speaking), Belgium (French-speaking),
Bosnia and Herzegovina, Denmark, Estonia, France, Greece,
Iceland, Norway, Spain (Andalusia), Spain (Aragon), Spain


https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae405#supplementary-data

26 | R.Boeninketal.

(Asturias), Spain (Basque country), Spain (Canary Islands), REFERENCES
Spain (Cantabria), Spain (Castille and Leén), Spain (Castille-
La Mancha), Spain (Catalonia), Spain (Community of Madrid),
Spain (Extremadura), Spain (Galicia), Spain (Murcia), Spain
(Navarre), Spain (Valencian Region), Sweden, the Netherlands,
UK (England/Northern Ireland/Wales), and UK (Scotland).

1. Boerstra BA, Boenink R, Astley ME et al. The ERA Registry An-
nual Report 2021: A summary. Clin Kidney ] 2024;17:sfad281.
https://doi.org/10.1093/ckj/sfad281

2. Eurostat: WWww.ec.europa.eu/eurostat/data/database
(October 2023, date last accessed).

Received: 29.11.2024; Editorial decision: 5.12.2024

© The Author(s) 2024. Published by Oxford University Press on behalf of the ERA. This is an Open Access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction
in any medium, provided the original work is properly cited.


https://doi.org/10.1093/ckj/sfad281
http://www.ec.europa.eu/eurostat/data/database
https://creativecommons.org/licenses/by/4.0/

	INTRODUCTION
	RESULTS
	KRT incidence
	KRT prevalence
	Kidney transplantation
	Survival probability of patients receiving KRT
	Expected remaining lifetime
	Comparisons by sex
	AFFILIATED REGISTRIES CO-AUTHORS WILL BE REMOVED FROM THE ACKNOWLEDGEMENTS
	ERA REGISTRY COMMITTEE MEMBERS
	ERA REGISTRY OFFICE STAFF
	Supplementary data
	ACKNOWLEDGEMENTS
	FUNDING
	DATA AVAILABILITY STATEMENT
	CONFLICT OF INTEREST STATEMENT
	Appendix 1
	Countries or regions providing individual patient data to the ERA Registry
	Countries or regions providing aggregated data to the ERA Registry
	Countries part of the European Union EU27 population as of 1 February 2020 used as a reference population
	Appendix 2
	Countries or regions included in the survival/expected remaining years of life analyses
	REFERENCES

