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KEY LEARNING POINTS 
 
What was known: 

 Large international differences exist in the kidney transplantation rate across Europe.  
 The composition of the group of end-stage kidney disease patients receiving a 

transplant likely differs across countries. 
 Differences in transplant recipient populations could contribute to the explanation of 

existing international differences in patient survival after kidney transplantation. 
 
This study adds:  

 Compared with recipients of a deceased donor kidney transplant, recipients of a first 
kidney transplant from a living donor were younger (proportion > 65 years: 13% 
versus 26%), more often had glomerulonephritis (25% versus 20%) and less often 
diabetes mellitus (8% versus 17%) as primary renal disease.  

 Large international differences were found, which were most prominent for recipient 
age and primary renal disease and less prominent for sex.  

 Over time, the largest change in recipient characteristics was observed for the 
percentage of recipients aged 65 years or older, increasing from 18% in 2010 to 28% 
in 2019 for all countries combined, and with a similar trend in most countries. 
 

Potential impact: 
 This study may inform clinicians and policy makers on the existence of differences in 

the composition of the recipient population, and may assist in the explanation of 
international differences in patient survival after kidney transplantation. 
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ABSTRACT  
 
Background. The aim of this study was to provide an overview of age, sex and primary renal 
disease (PRD) distribution among first kidney transplant recipients across Europe. 
 
Method. The European Renal Association (ERA) Registry database was used to obtain data 
on patients aged 20 years or older receiving their first kidney transplant between 2010 and 
2019 from 12 European countries. The numbers and percentages of recipients in each age, 
sex and PRD group were calculated by country, donor type and year.  
 
Results. In total, 99,543 adults received a first kidney transplant. Overall, 23% of the 
recipients were 65 years or older, 36% were female and 21% had glomerulonephritis and 
15% diabetes mellitus as PRD. Compared with deceased donor kidney transplant recipients, 
living donor kidney transplant recipients were less often 65 years or older (13% versus 26%), 
more often had glomerulonephritis (25% versus 20%) and less often diabetes mellitus (8% 
versus 17%) as PRD. We found large international differences, which were most prominent 
for age and PRD and less prominent for sex. Over time, the largest change in recipient 
characteristics was observed for the percentage of recipients aged 65 years or older, 
increasing from 18% in 2010 to 28% in 2019 for all countries combined with a similar trend 
in most countries. 
 
Conclusion. We observed large differences for age and PRD distribution between recipients 
of living and deceased donor kidneys and between European countries. Over time, the 
percentage of older first kidney transplant recipients increased. 
 
Keywords: age, epidemiology, kidney transplantation, patient characteristics, primary renal 
disease, sex   
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INTRODUCTION 
Kidney transplantation is the preferred kidney replacement therapy (KRT) in terms of 
survival and quality of life for end-stage kidney disease (ESKD) patients compared with 
dialysis.1 Large differences exist in the kidney transplantation rate across Europe.2 For most 
countries the kidney transplantation rate has increased over the last decade.2 
 Renal registries around the world have shown large international differences in age, 
sex and primary renal disease (PRD) of patients receiving a kidney transplant.3-5 Such 
differences in transplant recipients may affect international differences in patient survival 
after kidney transplantation. Only a few studies have investigated changes over time in 
recipient characteristics for different countries.6-8 An international overview of the time 
trends of PRDs in kidney transplant recipients is lacking. 

An international comparison as well as time trends in kidney transplant recipient 
characteristics could elucidate disparities in ESKD patients receiving a kidney transplant. 
Therefore, the aim of this study was to provide an overview of age, sex and PRD distribution 
in adults receiving a first kidney transplant across Europe between 2010 and 2019. 
 
 
MATERIALS AND METHODS 
 
Patient data 
The European Renal Association (ERA) Registry collects data on ESKD patients receiving 
KRT in Europe and countries bordering the Mediterranean Sea.5 Individual patient data is 
collected by national or regional renal registries and sent to the ERA Registry annually. Data 
include country, patient identifier, month and year of birth, sex, PRD, date and type of 
treatment at start and during follow-up (dialysis or kidney transplantation), and date and 
cause of death. The ERA Registry database is nearly complete regarding age, sex and PRD. 

The study population consisted of patients who were 20 years or older and received 
their first kidney transplant between 2010 and 2019 from the following countries: Austria 
(AT), Belgium (BE), Bosnia and Herzegovina (BA; 2011-2019), Denmark (DK), Finland 
(FI), France (FR; 98% coverage), Greece (GR), Norway (NO), Spain (ES; 88% coverage), 
Sweden (SE), the Netherlands (NL), and the United Kingdom (UK).  
 
Definition of variables 
Recipient characteristics are reported by country or year as absolute numbers and percentages 
for age group, sex and PRD, and as median for age as a continuous variable. The age groups 
consisted of 20-44 years, 45-64 years, 65-74 years and 75 years or older. The PRD groups 
consisted of autosomal dominant polycystic kidney disease (ADPKD), congenital anomalies 
of the kidney and the urinary tract (CAKUT), diabetes mellitus type I and II (DM), 
hypertension / renal vascular disease (HT/RVD), glomerulonephritis, other cause, unknown 
and missing. The recipient characteristics are presented for all first kidney transplants (total) 
and separately for deceased donor (DD) and living donor (LD) kidneys. The first kidney 
transplantation rate was calculated by dividing the number of first kidney transplantations by 
the general adult population count and multiplied by one million.  
 
Time trends 
The annual percentage change (APC) with 95% confidence intervals (95%CI) of the time 
trends in recipient characteristics was computed using Poisson regression provided by the 
Joinpoint regression program.9 Joinpoint identifies points in time (e.g. years) where the trend 
of, in this case, recipient characteristics (e.g. age, sex and PRD) changes statistically 
significantly.10,11 Corresponding to the availability of ten data points (i.e. 10 years in our 
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study period), a maximum of one joinpoint (two trends) was used.10 In addition, analyses 
were performed using zero joinpoints to obtain one trend for the entire study period. The year 
of kidney transplantation was added to the joinpoint model as independent variable and the 
country as by-variable. Separate models were made per age, sex, and PRD group, adding the 
percentage of each age, sex and PRD group per year as dependent variable. The analyses 
were performed for total first kidney transplantations as well as for those from LDs and DDs 
separately, and for all participating countries together (ALL) and for each country separately. 
If the number of recipients was zero in a country for a particular age, sex or PRD group the 
percentage was set on 0.1% to be able to calculate the APC.  

For the time trends by country we present the average percentage of recipients by age, 
sex and PRD group for two time periods: 2010-2014 and 2015-2019. The corresponding APC 
represents the trend over the entire study period, including percentages by year, as previously 
described.  
 
Software and statistical tests 
The analyses were performed using SAS 9.4 (2016; SAS Institute Inc., Cary, NC, USA)12 and 
Joinpoint 4.2.0.4 (2015; National Cancer Institute, Calverton, MD, USA).9 P-values below 
0.05 were considered statistically significant. Pearson square (R2), with weighting for the 
general population counts of the participating countries, was used for the correlation between 
kidney transplantation rate and recipient characteristics. 
 
 
RESULTS 
In total, 99,543 patients received a first kidney transplant in the 12 participating European 
countries between 2010 and 2019. Supplementary Table 1 presents the number of total, DD 
and LD first kidney transplantations for each country by age, sex and PRD group.  
 
Age 
Overall, 23% of the recipients were aged 65 years or older (Figure 1). Large international 
differences were observed with Bosnia and Herzegovina and Greece having the lowest 
percentage of recipients aged 65 years or older (1% and 8%, respectively) and the 
Netherlands, Spain and Norway the highest percentages (>25%, Figure 1). In all countries the 
percentage of older recipients was higher for DD (ranging between 2% in Bosnia and 
Herzegovina and 35% in the Netherlands) than for LD (ranging between 1% in Bosnia and 
Herzegovina and 20% in the Netherlands, Figure 1). 

The number of first kidney transplantations increased between 2010 and 2019 for all 
age groups (Supplementary Table 2), however, the percentage of recipients aged 65 years or 
older increased (APC 4.5; 95%CI 3.8 to 5.2), while the percentage of recipients aged 20 to 64 
years decreased (Supplementary Table 3). The size of the increase in patients aged 65 years 
or older differed across countries, with the largest increase in Spain and the Netherlands, both 
from approximately 24% in 2010-2014 to 31% in 2015-2019 (APC 5.3%, Table 1). For DD 
transplants, the percentage of older recipients increased over time (APC 4.1; 95%CI 3.2 to 
4.9), with the Netherlands showing the largest increase (from 31% in 2010-2014 to 39% in 
2015-2019, APC 6.4; 95%CI 2.4 to 10.7), followed by Spain (from 26% to 34%, APC 4.8, 
95%CI 3.6 to 6.0) and Denmark (from 16% to 23%, APC 7.7, 95%CI 2.0 to 13.7, Table 1). 
For LD transplants, Norway and the Netherlands had the highest percentage of older 
recipients throughout the study period. The percentage of older recipients of a first LD kidney 
transplant increased over time (APC 6.4; 95%CI 5.2 to 7.6), with France, Norway and the 
Netherlands showing the most prominent increase (France: from 8% in 2010-2014 to 15% in 
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2015-2019, APC 15.4; 95%CI 11.2 to 19.9; Norway: 17% to 22%, APC 6.8; 95%CI 1.4 to 
12.6 and the Netherlands: 18% to 23%, APC 5.4; 95%CI 3.0 to 7.9; Table 1). 
  Overall, the median age of recipients at time of the first kidney transplantation 
increased with 2.9 years from 53.3 years in 2010 to 56.2 years in 2019 (Supplementary Table 
4). For first DD transplant recipients the median age increased by 2.9 years from 54.7 years 
to 57.6 years and for first LD transplant recipients by 2.4 years from 48.0 years to 50.4 years. 
In all countries LD transplant recipients were on average younger than DD recipients. 
 
Sex 
Overall, around 36% of recipients of a first kidney transplant were female, ranging between 
33% in Austria and 38% in the Netherlands (Figure 2). Among recipients of a first DD 
transplant this ranged between 33% in Austria and 38% in Denmark, and for LD recipients 
between 30% in Austria and 39% in the UK. Although the number of females receiving a 
first transplant increased over time (Supplementary Table 2), the percentage of female 
recipients slightly decreased from 36.9% to 36.3% (APC -0.3%; 95%CI -0.6 to 0.0, 
Supplementary Table 3). However, this decrease was not statistically significant when 
examining DD and LD recipients separately (Supplementary Table 3). For most countries, the 
percentage of female recipients was constant over time (Table 1). 
 
Primary renal disease  
Overall, the highest percentage (21%) of recipients of a first kidney transplant had 
glomerulonephritis as PRD (Figure 3). Large international differences were observed with 
Bosnia and Herzegovina having a relatively high percentage of recipients with 
glomerulonephritis (35%) and CAKUT (16%), Finland a high percentage of recipients with 
DM (29%) and the Netherlands and Norway a high percentage of recipients with HT/RVD 
(17% and 22% respectively; Figure 3). Compared with DD recipients, LD recipients more 
frequently had glomerulonephritis as PRD and less frequently DM (Figure 3). 

Overall, the percentage of recipients of a first kidney transplant with ADPKD or 
CAKUT as PRD decreased between 2010 and 2019 from 16.1% to 14.0% (APC -1.4%; 
95%CI -2.0 to -0.8) and from 8.4% to 5.9% (APC -3.5%; 95%CI -4.7 to -2.4), respectively, 
whereas the percentage of recipients with DM increased from 15.2% to 16.0% (APC 1.0%; 
95%CI 0.3 to 1.7, Supplementary Table 3). Similar trends were observed for recipients of a 
DD kidney transplant, whereas for LD kidney transplants the proportion of recipients with 
CAKUT decreased and the proportion of recipients with other causes as PRD increased 
(Supplementary Table 3). The increase in the percentage of recipients with DM over time 
was only statistically significant in the UK for total kidney transplantations and in the 
Netherlands and the UK for DD kidney transplantations (Table 1). Interestingly, a statistically 
significant decrease in the percentage of recipients with DM was observed for Austria for 
total kidney transplantations and for Austria and Sweden for DD kidney transplantations 
(Table 1). 
 
Recipient characteristics and kidney transplantation rate 
Countries with a higher first kidney transplantation rate also had a higher percentage of 
recipients aged 65 years or older (R2=0.90, P<0.01; Figure 4). This correlation was also 
statistically significant for first transplants from a DD (R2=0.65, P=0.02) and first transplants 
from a LD (R2=0.76, P<0.01; Supplementary Figure 1). The first kidney transplantation rate 
in a country was neither correlated with the percentage of female recipients (data not shown), 
nor with the percentage of recipients with DM as PRD (Figure 4 and Supplementary Figure 
1). 
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DISCUSSION 
This is the first study on characteristics of adults receiving a first kidney transplant, using 
data from 12 European countries for a decade. Overall, 23% of the recipients were 65 years 
or older, 36% were female whereas 21% had glomerulonephritis and 15% DM as PRD. 
Compared with recipients of a first DD kidney transplant, recipients of a first LD kidney 
transplant were less often 65 years or older (13% versus 26%), more often had 
glomerulonephritis (25% versus 20%) and less often diabetes mellitus (8% versus 17%) as 
PRD. We found large international differences, which were most prominent for age and PRD 
and less prominent for sex. Over time, the largest change in recipient characteristics was 
observed for age with the percentage of those aged 65 years or older increasing from 18% in 
2010 to 28% in 2019 for all countries combined, and with a similar trend observed in most 
countries. 
 
Factors influencing the distribution of recipient characteristics 
Several factors may play a role in the explanation of differences in first kidney transplant 
recipient characteristics between countries and over time. First of all, in countries with a low 
number of transplants available, nephrologists tend to select the youngest and healthiest 
patients for kidney transplantation, since they are expected to benefit the most in terms of life 
expectancy.5 In line with this, differences in the ratio of available deceased and living donors 
may play a role. Other factors may include differences in the allocation systems and organ 
exchange organizations across countries, such as Eurotransplant (the Euro-transplant kidney 
allocation system (ETKAS)), Scandiatransplant, ONT (Spain), UK transplant and AdB 
(France). Furthermore, older patients might have less potential living donors in their social 
network willing and able to donate a kidney. In addition, as kidney transplant recipients are a 
subgroup of the KRT patient population,5 the composition of the kidney transplant population 
may reflect that of the KRT patient population. Differences in the composition of the KRT 
patient population may depend on the availability of KRT or choices for conservative care, 
but also on the characteristics of the CKD patients progressing to ESKD, as well as on the 
predisposition for CKD in the general population due to genetic factors or risk factors such as 
DM and HT.13 
 
Age 
Overall in Europe, around 23% of the recipients were aged 65 years or older, while this was 
16% in Australia, 23% in New Zealand and 19% in the US during the same time period.14,15 . 
The observed differences within Europe may be partly explained by differences in the 
availability of kidney transplants. Indeed a higher first kidney transplantation rate was 
correlated with a higher recipient age, indicating an liberal acceptance for elderly patients in 
countries with high transplantation rates. On the other hand, for example in Greece the 
transplantation rate was among the lowest in Europe2 and only 8% of the kidney transplant 
recipients were aged 65 years or older. Also access to KRT seemed to have played a role in 
the age distribution. For example, in Bosnia and Herzegovina the incidence of KRT was 
relatively low and the KRT patient population was young,5 suggesting limited access to KRT, 
resulting in a young KRT and transplant recipient population. Finally, the age distribution in 
the general population might have played a role, as Norway and Spain are among the 
countries with the highest life expectancy (83 and 82 years, respectively), while in Bosnia 
and Herzegovina the life expectancy is notably lower (76 years).16 

The proportion of older recipients increased between 2010 and 2019, which was 
similar to trends observed in Australia, Canada and the US.14,15,17 This could be explained by 
an increased availability of kidney transplants over time resulting in an increased 
transplantation rate in Europe over the last decade among older patients.2 In addition, 
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countries have been taking initiatives aiming to increase their kidney transplantation rate, 
some of which aimed specifically at increasing the access to transplantation for older 
recipients. Examples are an old for old program for DD transplants and a higher acceptance 
of older recipients for LD transplants.18 Also, some countries have increased their DD kidney 
transplantation rate in older recipients by facilitating the use of organs from expanded criteria 
and non-standard risk donors and deceased donation after controlled cardiac death.19-21 
Finally, in Europe between 2008 and 2017 the incidence of KRT in elderly patients 
increased,22 which may have resulted in more elderly ESKD patients receiving a transplant 
over time. In line, elderly patients who initiated KRT more recently might have had better 
cardiovascular health and may have been more suitable for transplantation.23 

 
Sex 
In Europe around 36% of the recipients were female. This percentage was similar in Canada 
and slightly higher at 39% in Australia, New Zealand and the US.14,15,17 During our study 
period, the percentage of female recipients did not change over time in most countries, 
implying that the sex distribution was not affected by the increased number of first kidney 
transplantations. The percentage of female recipients in the kidney transplantation population 
reflects the percentage of females initiating KRT (36%).5 The latter may be due to more 
males than females commencing KRT due to faster CKD progression in males and because 
elderly females more frequently choose conservative care.24  
   
Primary renal disease 
Overall in Europe, 21% of the first kidney transplant recipients had glomerulonephritis and 
15% DM as PRD, which was lower compared with percentages observed in Canada (27% 
and 23%, respectively) and the US (24% and 26%, respectively).14,17 Within Europe, we 
showed large international differences for the PRD distribution. For Bosnia and Herzegovina 
we found a relative large proportion of recipients with glomerulonephritis and CAKUT, 
while the Netherlands and Norway had a large proportion of recipients with HT/RVD. Also 
in the KRT patient population these differences in PRD distribution across countries were 
observed, however, they were less prominent than in the recipient population.5 Therefore, we 
believe that both the differences in patients selected for kidney transplantation as well as the 
distribution of PRD within the KRT population may play a role. Countries with less kidney 
transplants available have transplanted younger patients, who more often suffer from ESKD 
due to genetic or congenital kidney diseases, such as CAKUT, whereas countries with a high 
transplantation rate have also transplanted older patients with diseases such as HT and 
RVD.25 The large proportion of recipients with DM in Finland is likely due to the high 
incidence of KRT of patients with DM type I.5 This could be explained by the high 
proportion of DM type I in the Finnish general population probably due to predisposing 
genes, lifestyle and environmental factors.26 

During our study period, the proportion of kidney transplant recipients with ADPKD 
or CAKUT decreased, whereas the proportion of recipients with DM increased. Also in 
Canada the percentage of recipients with DM as PRD increased over time,17 while in the US 
it remained constant around 26%.14 The change in PRD distribution in the recipient 
population could be explained by the increased access to kidney transplantation among older 
patients who more frequently had DM as PRD and less frequently genetic or congenital 
kidney diseases.6,25 Furthermore, Huijben et al. reported an increase in the incidence of KRT 
in ESKD patients with DM as PRD between 2011 and 2017 in Europe,22 following the 
epidemic of DM in the ageing general population.22,27 Notably, Austria had a decrease in the 
proportion of recipients with DM as PRD over time. Prischl et al. showed that around 2006 
the incidence of KRT patients with DM started to decrease in Austria.28 The authors 
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speculate that this might be explained by the implementation of a multifactorial treatment 
regimen for patients with DM including intensive glucose lowering, hypertension treatment 
(Enalapril), lipid lowering and life-style changes.28 
 
Strengths and limitations 
The main strength of this study is that it presents data on recipient characteristics for total, 
DD and LD first kidney transplantations from 12 European countries over a decade.  

This study also has some limitations. We predominantly included data from Western 
European countries, and therefore, the results may not be generalizable to the whole of 
Europe. In addition, we were unable to investigate other recipient characteristics such as 
comorbidities and laboratory measurements since this data is not collected by the ERA 
Registry for all countries. Finally, countries might differ in practices to diagnose the PRD and 
this could explain part of the observed differences in PRD distribution between countries.29 
 
 
CONCLUSION 
Overall in Europe, 23% of the first kidney transplant recipients were aged 65 years or older, 
36% were female and 21% had glomerulonephritis and 15% DM as PRD. Compared with 
recipients of a first DD kidney transplant, recipients of a first LD kidney transplant were 
younger, more often had glomerulonephritis and less often DM as PRD. We observed large 
international differences, especially for recipient age and PRD. These differences may be 
explained by differences in the availability of kidney transplants and to whom these 
transplants are allocated, differences in the characteristics of the KRT population and the 
general population. Between 2010 and 2019, the recipient age increased in most countries 
and the distribution of PRDs changed, which may be the consequence of an increased 
transplantation rate and an aging KRT population. Our results may inform clinicians and 
policy makers on the existence of differences in the composition of the recipient population, 
and may assist in the explanation of international differences in patient survival after kidney 
transplantation. 
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for Kidney Diseases (P. Finne and H. Niemelä); France: The Epidemiology and Information 
Network in Nephrology [REIN] (M. Lassalle and C. Couchoud); Hellenic Renal Registry (G. 
Moustakas); Norwegian Renal Registry (A. Åsberg); Spain Renal Registry (B. Mahillo Durán 
and M.O. Valentín Muñoz); Swedish Renal Registry [SRR] (K.G. Prütz, M. Stendahl, M. 
Evans, S. Schön and H. Rydell); Dutch Renal Registry [RENINE] (L. Heuveling, S. Vogelaar 
and M. ten Dam); UK Renal Registry (All the staff of the UK Renal Registry and of the renal 
units submitting data); Scottish Renal Registry [SRR] (All of the Scottish renal units); and the 
regional registries of Andalusia [SICATA] (P. Castro de la Nuez (on behalf of all users of 
SICATA)), Aragon (F. Arribas Monzón), Asturias (P. Escalada Rodríguez, P. Beltrán, M. 
Rodríguez, J.R. Quirós, and RERCA Working Group), Basque country [UNIPAR] (Á. 
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Magaz, J. Aranzabal, M. Rodrigo, and I. Moina), Cantabria (J.C. Ruiz San Millán), Castile 
and León (M.A. Palencia García and P. Ucio Mingo), Castile-La Mancha (G. Gutiérrez Ávila 
and I. Moreno Alía), Catalonia [RMRC] (J. Comas, and J. Tort), Community of Madrid (M.I. 
Aparicio de Madre and F Tornero Molina), Extremadura (All the renal units (Nephrology and 
Dialysis)), Galicia (E. Bouzas-Caamaño), and Valencian region (O. Zurriaga); and the other 
ERA Registry committee members not mentioned above for their advice in the analysis and 
the drafting of this paper: C. Wanner, P. Ambühl; M. Arici, J.E. Sánchez-Alvarez, and E. 
Vidal; and M. Astley in the AMC Registry office for data collection and management. The 
ERA Registry is funded by the European Renal Association (ERA). This article was written 
by R. Boenink et al. on behalf of the ERA Registry which is an official body of the ERA 
(European Renal Association). 
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Figure 1. Age distribution of first kidney transplant recipients between 2010 and 2019 for total, deceased donor and 
living donor kidney transplantation by country. The order of countries is based on the percentage of recipients aged 65 
years or older. 
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Figure 2. Sex distribution of first kidney transplant recipients between 2010 and 2019 for total, deceased donor and 
living donor kidney transplantation by country. The order of countries is based on the percentage female. 
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Figure 3. Primary renal disease distribution of first kidney transplant recipients between 2010 and 2019 for total, 
deceased donor and living donor kidney transplantation by country. The order of countries is based on the percentage of 
recipients with DM as primary renal disease. Abbreviations; ADPKD=autosomal dominant polycystic kidney disease, 
CAKUT=congenital anomalies of the kidney and the urinary tract, DM=diabetes mellitus (type I & II), 
GN=glomerulonephritis, HT/RVD=hypertension/renal vascular disease. 
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Figure 4. Correlation between first kidney transplantation rate (pmp) and percentage of recipients aged 65 years or 
older (A) and percentage of recipients with diabetes mellitus (DM) as primary renal disease (B) between 2010 and 
2019, by country. * indicates statistically significant R2. 
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Table 1. Percentage of recipients aged 65 years or older, percentage female, and percentage with diabetes mellitus (DM) as 
primary renal disease (PRD) with corresponding annual percentage change (APC) between 2010 and 2019 for total, deceased 
donor and living donor first kidney transplantation, by country. 
 Percentage aged 65 years or older Percentage female Percentage with DM as PRD 

 

Cohort 
2010-
2014 

Cohort 
2015-
2019 

APC 2010-2019 
(95% CI)  

Cohort 
2010-
2014 

Cohort 
2015-
2019 

APC 2010-2019  
(95% CI)  

Cohort 
2010-
2014 

Cohort 
2015-
2019 

APC 2010-2019  
(95% CI)  

Total 
         

ALL 20.7 25.2 4.5 (3.8 to 5.2) ↑ 36.7 36.1 -0.3 (-0.6 to 0.0) ↓ 15.0 15.7 1.0 (0.3 to 1.7) ↑ 
AT 23.9 23.6 -1.0 (-3.2 to 1.3) - 33.9 31.6 -1.3 (-3.9 to 1.4) - 16.6 14.2 -5.2 (-9.6 to -0.6) ↓ 
BA 0.0 1.8  N.A. 

 
35.6 33.3 0.3 (-11.6 to 13.8) - 7.8 6.3  N.A. 

 
BE 19.4 21.6 1.7 (0.1 to 3.4) ↑ 37.1 34.3 -0.5 (-2.8 to 1.8) - 12.1 13.8 0.6 (-3.4 to 4.7) - 
DK 13.2 18.7 8.0 (3.6 to 12.6) ↑ 38.7 34.6 -1.3 (-4.9 to 2.5) - 15.1 15.9 -0.6 (-4.4 to 3.4) - 
ES 23.9 31.5 5.3 (4.1 to 6.5) ↑ 35.5 34.9 -0.5 (-1.0 to 0.0) ↓ 15.4 16.0 0.9 (-0.6 to 2.4) - 
FI 21.8 23.0 1.4 (-3.2 to 6.3) - 32.6 34.9 1.5 (-1.8 to 5.0) - 31.1 27.2 -1.6 (-3.3 to 0.1) - 
FR 22.0 26.4 5.3 (3.2 to 7.5) ↑ 37.0 36.4 -0.6 (-1.4 to 0.3) - 13.5 14.0 0.8 (-0.4 to 2.2) - 
GR 8.8 8.0 0.5 (-8.9 to 11.0) - 34.3 32.7 -0.1 (-3.9 to 3.8) - 5.9 6.0 -0.9 (-10.6 to 9.8) - 
NL 23.7 30.5 5.3 (3.9 to 6.7) ↑ 38.4 38.2 -0.1 (-1.7 to 1.6) - 13.9 14.3 1.7 (-0.5 to 4.0) - 
NO 29.4 29.5 0.8 (-1.0 to 2.7) - 30.0 36.0 2.6 (-1.6 to 6.9) - 18.1 15.8 -2.0 (-5.2 to 1.2) - 
SE 19.6 22.6 3.9 (0.4 to 7.5) ↑ 36.3 33.0 -1.2 (-3.6 to 1.3) - 17.4 16.3 -1.6 (-4.1 to 0.9) - 
UK 16.0 19.1 4.2 (3.1 to 5.4) ↑ 38.0 37.9 0.0 (-0.6 to 0.6) - 15.8 17.7 2.7 (1.3 to 4.1) ↑ 
Deceased donor 

        
ALL 23.6 28.1 4.1 (3.2 to 4.9) ↑ 36.4 36.1 -0.3 (-0.7 to 0.2) - 17.1 17.8 1.0 (0.3 to 1.7) ↑ 
AT 27.0 26.7 -0.8 (-3.0 to 1.4) - 34.7 32.1 -1.5 (-4.3 to 1.5) - 18.9 16.2 -5.1 (-9.6 to -0.3) ↓ 

BA 0.0 3.3 N.A. 
 

25.9 43.3 
-26.7 (-59.8 to 
33.4) 

- 14.8 6.7  N.A. 
 

BE 20.8 23.3 1.7 (-0.2 to 3.7) - 36.9 34.2 -0.5 (-2.8 to 1.9) - 13.1 14.6 0.3 (-3.4 to 4.1) - 
DK 15.7 23.2 7.7 (2.0 to 13.7) ↑ 40.2 36.4 -0.5 (-3.5 to 2.5) - 15.5 17.2 -0.7 (-7.0 to 6.1) - 
ES 26.3 33.8 4.8 (3.6 to 6.0) ↑ 35.0 34.7 -0.4 (-1.0 to 0.3) - 16.7 17.3 0.8 (-0.6 to 2.3) - 
FI 22.4 24.7 2.0 (-2.4 to 6.6) - 33.0 34.4 1.2 (-2.2 to 4.7) - 31.8 28.9 -0.9 (-2.8 to 1.0) - 
FR 23.9 28.5 5.1 (2.8 to 7.5) ↑ 37.4 36.8 -0.6 (-1.4 to 0.3) - 14.5 15.2 1.1 (-0.1 to 2.4) - 
GR 10.8 10.5 1.6 (-9.8 to 14.4) - 35.1 35.5 0.4 (-4.0 to 5.0) - 5.6 6.3 -4.7 (-24.5 to 20.2) - 
NL 30.7 39.4 6.4 (2.4 to 10.7) ↑ 36.9 38.0 -0.1 (-2.1 to 2.0) - 19.5 22.1 3.0 (1.2 to 4.9) ↑ 
NO 33.8 31.9 -0.4 (-2.0 to 1.2) - 29.7 38.5 4.3 (-0.1 to 8.9) - 21.5 18.4 -2.4 (-5.4 to 0.8) - 
SE 24.4 28.0 3.4 (-0.1 to 7.0) - 37.9 33.7 -1.9 (-4.6 to 0.8) - 22.0 19.4 -1.9 (-3.5 to -0.2) ↓ 
UK 18.9 21.3 3.2 (1.8 to 4.6) ↑ 37.2 37.3 0.2 (-0.6 to 1.0) - 19.4 21.1 2.2 (0.6 to 3.7) ↑ 
Living donor 

        
ALL 11.2 14.9 6.4 (5.2 to 7.6) ↑ 37.6 36.2 -0.5 (-1.2 to 0.2) - 8.3 8.2 -0.7 (-3.2 to 1.9) - 
AT 8.0 9.0 11.3 (-23.8 to 62.7) - 29.9 29.2 -0.1 (-5.4 to 5.6) - 4.8 4.7 -4.5 (-14.1 to 6.2) - 
BA 0.0 1.2 N.A. 

 
38.7 29.6 1.7 (-12.6 to 18.3) - 4.8 6.2 N.A. 

 
BE 5.3 6.9 23.4 (-22.1 to 95.6) - 38.9 36.5 -0.7 (-3.9 to 2.7) - 2.6 6.9 11.2 (-4.3 to 29.3) - 
DK 9.9 10.9 6.0 (-4.9 to 18.1) - 36.7 31.3 -3.7 (-6.4 to -1.0) ↓ 14.4 13.5 -1.2 (-6.4 to 4.4) - 
ES 8.8 12.5 9.3 (5.3 to 13.4) ↑ 39.1 36.2 -0.6 (-2.8 to 1.6) - 7.3 6.2 -3.5 (-10.4 to 4.0) - 
FI 5.4 6.1 N.A. 

 
24.3 39.0 10.1 (-0.6 to 22.1) - 16.2 6.1 N.A. 

 
FR 8.3 15.1 15.4 (11.2 to 19.9) ↑ 33.7 34.0 -0.1 (-1.3 to 1.2) - 6.0 8.0 2.5 (-3.7 to 9.1) - 
GR 4.2 4.7 -0.4 (-36.8 to 57.1) - 32.5 28.8 -0.9 (-5.1 to 3.5) - 6.6 5.5 -2.7 (-19.3 to 17.4) - 
NL 17.5 23.1 5.4 (3.0 to 7.9) ↑ 39.8 38.4 -0.1 (-2.1 to 1.9) - 8.9 7.8 -0.5 (-4.8 to 4.1) - 
NO 16.6 22.3 6.8 (1.4 to 12.6) ↑ 31.1 28.5 -2.4 (-7.7 to 3.1) - 8.1 8.1 1.4 (-12.5 to 17.5) - 
SE 12.1 9.4 -1.6 (-9.1 to 6.5) - 34.0 31.2 -0.3 (-3.6 to 3.2) - 10.2 8.8 -4.9 (-15.1 to 6.5) - 
UK 10.5 13.6 5.4 (3.6 to 7.2) ↑ 39.4 39.2 -0.3 (-1.8 to 1.3) - 8.9 9.1 0.6 (-2.0 to 3.2) - 
APCs were calculated using the percentages from each year. 
 

D
ow

nloaded from
 https://academ

ic.oup.com
/ndt/advance-article/doi/10.1093/ndt/gfad189/7257590 by W

ithers user on 04 Septem
ber 2023


