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ABSTRACT 

Background. This paper compares the most recent data on the incidence and prevalence of kidney replacement therapy (KRT), kidney 
transplantation rates, and mortality on KRT from Europe to those from the United States (US), including comparisons of treatment 
modalities (haemodialysis (HD), peritoneal dialysis (PD), and kidney transplantation (KTx)). 

Methods. Data were derived from the annual reports of the European Renal Association (ERA) Registry and the United States Renal 
Data System (USRDS). The European data include information from national and regional renal registries providing the ERA Registry 
with individual patient data. Additional analyses were performed to present results for all participating European countries together. 

Results. In 2021, the KRT incidence in the US (409.7 per million population (pmp)) was almost 3-fold higher than in Europe (144.4 pmp). 
Despite the substantial difference in KRT incidence, approximately the same proportion of patients initiated HD (Europe: 82%, US: 
84%), PD (14%; 13%, respectively), or underwent pre-emptive KTx (4%; 3%, respectively). The KRT prevalence in the US (2436.1 pmp) 
was 2-fold higher than in Europe (1187.8 pmp). Within Europe, approximately half of all prevalent patients were living with a 
functioning graft (47%), while in the US, this was one third (32%). The number of kidney transplantations performed was almost 
twice as high in the US (77.0 pmp) compared to Europe (41.6 pmp). The mortality of patients receiving KRT was 1.6-fold higher in the 
US (157.3 per 1000 patient years) compared to Europe (98.7 per 1000 patient years). 

Conclusions. The US had a much higher KRT incidence, prevalence, and mortality compared to Europe, and despite a higher kidney 
transplantation rate, a lower proportion of prevalent patients with a functioning graft. 

Keywords: epidemiology, incidence, kidney replacement therapy, mortality, prevalence 
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KEY LEARNING POINTS 

What was known : 

• Annual reports from the European Renal Association (ERA) Registry and the Unites States Renal Data System (USRDS) show 

large international differences in the epidemiology of KRT.
• The ERA Registry annual reports mainly focus on differences within Europe, while the USRDS annual reports compare data from 

the United States (US) with other countries.

This study adds : 

• This study compares the epidemiology of KRT between Europe and the US using the most recent data from 2021, in which 
participating European countries are presented aggregately.

• In 2021, the US had an almost 3-fold higher KRT incidence, a 2-fold higher KRT prevalence, an almost 2-fold higher kidney 
transplantation rate, and a 1.6-fold higher KRT mortality compared to Europe.

• Despite the much higher kidney transplantation rate in the US, approximately half of all European prevalent patients were living 
with a functioning graft, while in the US this was one third.

Potential impact : 

• Renal registries are valuable in providing an annual update on the frequency and outcomes of KRT and may therefore play an 
important role in reducing inequalities in kidney care.
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INTRODUCTION 

Both the European Renal Association (ERA) Registry and the
Unites States Renal Data System (USRDS) publish annual reports
and scientific articles on the epidemiology of kidney replacement
therapy (KRT), including the incidence and prevalence of KRT, kid-
ney transplantation rates, and patient and graft survival [1 , 2 ]. To
date, the most recently published annual reports from the ERA
Registry and USRDS were published in the summer and fall of
2023 and include data from 2021. These reports show large inter-
national differences in the epidemiology of KRT, with the ERA Reg-
istry mainly focusing on differences within Europe and the USRDS
comparing data from the United States (US) to other countries.
However, little attention has been paid to specific differences be-
tween Europe and the US. 

Therefore, in this paper, we compared the most recent data on
the incidence and prevalence of KRT, kidney transplantation rates,
and mortality on KRT from Europe to those from the US. In addi-
tion, we made comparisons with respect to treatment modalities
(haemodialysis (HD), peritoneal dialysis (PD), and kidney trans-
plantation (KTx)). 

MATERIALS AND METHODS 

Study population and data collection 

This article is based on data on the epidemiology of KRT derived
from the annual report of the ERA Registry [1 ] and from reference
tables in sections D, E, H, and M from the USRDS report [2 ]. For
the European data, we performed additional analyses in order to
present the results of the participating European countries as a
whole. 

The European data include information from national and re-
gional renal registries providing the ERA Registry with individ-
ual patient data [1 ]. These include individual patient data from
35 national or regional registries in the following 18 countries:
Austria, Belgium, Bosnia and Herzegovina, Denmark, Estonia, Fin-
land, France, Greece, Iceland, Montenegro, The Netherlands, Nor-
way, Romania, Serbia, Spain, Sweden, Switzerland, and the United
Kingdom. Data on paediatric patients were unavailable for the
registries of Dutch-speaking and French-speaking Belgium, Mon-
tenegro, and several Spanish regions (Cantabria, Castile and Léon,
Castile-La Mancha, and Navarre). Participating renal registries
provided data on age at KRT initiation, sex, primary renal dis-
ease (PRD), changes in KRT treatment modality, and date and 
cause of death. Informed consent was obtained by each registry 
in accordance with national and/or regional regulations. Compli- 
ance with ethical standards was confirmed by the medical eth- 
ical committee of the Amsterdam Medical Centre (W21_123 No.
21.136). Population data were obtained from the statistical of- 
fice of the European Union (Eurostat) [3 ] or via national statis-
tics agencies. More information on the study population and data 
collection can be found in the ERA Registry and USRDS annual 
reports [1 , 2 ]. 

Analyses 
For the annual reports of the ERA Registry and the USRDS, the in-
cidence, prevalence, and transplantation rate calculations were 
performed in a similar manner. KRT incidence was defined as 
the number of patients starting KRT in a given year, and cal-
culated per million population (pmp) or per million age-related 
population (pmarp) using the mid-year general population. KRT 

prevalence was defined as the number of patients receiving KRT 

on 31 December of a given year, and the kidney transplanta- 
tion rate as the number of patients receiving a kidney transplant 
in a year, both calculated per million population. For the ERA 

Registry data, age categories were adapted to align with the US 
data. 

Mortality data is not presented as such in the ERA Registry re-
ports and were therefore additionally calculated using the same 
methods as the USRDS. The number of patients who died in a
year while receiving KRT was divided by the total time at risk of
death for all patients on KRT in the same year and presented per
1000 patient years. The total time-at-risk-of-death for an individ- 
ual was the time between 1 January (for prevalent patients in the
previous year) or the date of KRT initiation (for incident patients) 
until the date of death, date of loss to follow-up, 90 days after re-
covery of function, or 31 December. In addition, mortality was cal- 
culated by treatment modality, so time at risk for dialysis patients 
also ended at the date of kidney transplantation. 

As the COVID-19 pandemic has influenced the epidemiology 
of KRT [4 ], time trends, presented as average annual % change,
were calculated separately for the time periods 2012–2019 and 
2019–2021. 
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Table 1: Trends in the incidence, prevalence, and mortality of KRT, and trends in the kidney transplantation rates for the ERA Registry 
and the USRDS. 

Yearly rate 
Average annual 
percent change 

2012– 2019–
Type 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2019 2021 

Incidence of KRT (pmp) 
ERA Registry All 135 .0 136 .6 140 .2 142 .2 144 .9 146 .4 146 .2 147 .8 138 .3 144 .4 + 1 .3 −1 .0 

HD 110 .2 110 .9 113 .8 115 .7 117 .7 118 .5 119 .0 120 .4 113 .2 118 .6 + 1 .3 −0 .6 
PD 18 .1 19 .0 19 .3 19 .3 20 .0 20 .0 19 .9 19 .7 19 .3 19 .7 + 1 .3 0 .0 
KTx 5 .9 6 .3 6 .7 6 .8 7 .0 7 .8 7 .2 7 .5 5 .7 6 .1 + 3 .6 −8 .8 

USRDS All 370 .8 379 .3 386 .9 398 .4 398 .3 394 .6 401 .4 410 .7 396 .7 409 .7 + 1 .5 −0 .1 
HD 330 .0 335 .0 340 .7 350 .5 349 .4 344 .1 346 .1 350 .9 333 .6 343 .0 + 0 .9 −1 .1 
PD 30 .8 34 .4 35 .9 37 .9 38 .5 39 .7 43 .7 47 .0 50 .3 51 .9 + 6 .3 + 5 .1 
KTx 8 .9 9 .1 9 .3 9 .0 9 .8 10 .3 11 .0 12 .0 11 .8 12 .5 + 4 .5 + 2 .2 

Prevalence of KRT (pmp) 
ERA Registry All 990 .4 1015 .1 1047 .3 1075 .1 1099 .1 1128 .5 1151 .2 1172 .2 1173 .8 1187 .8 + 2 .4 + 0 .7 

HD 485 .6 495 .7 511 .1 521 .6 530 .4 541 .6 551 .2 559 .9 558 .5 566 .8 + 2 .1 + 0 .6 
PD 57 .0 57 .6 57 .6 57 .4 56 .9 57 .2 56 .8 56 .5 57 .1 57 .0 −0 .1 + 0 .4 
KTx 442 .2 456 .7 473 .4 491 .3 506 .7 525 .2 539 .0 552 .3 555 .1 561 .5 + 3 .2 + 0 .8 

USRDS All 2029 .2 2092 .5 2156 .2 2221 .3 2279 .1 2331 .3 2391 .0 2457 .7 2445 .1 2436 .1 + 2 .8 −0 .4 
HD 1296 .2 1333 .1 1373 .9 1415 .3 1453 .3 1481 .0 1506 .1 1530 .1 1489 .2 1431 .6 + 2 .4 −3 .3 
PD 126 .9 139 .2 147 .5 155 .4 160 .2 164 .7 175 .1 189 .2 198 .5 199 .4 + 5 .9 + 2 .7 
KTx 600 .9 615 .2 628 .4 642 .4 658 .9 677 .7 700 .1 727 .4 745 .1 759 .2 + 2 .8 + 2 .2 

Kidney transplantation rate (pmp) 
ERA Registry All 42 .3 43 .3 44 .1 45 .1 46 .4 48 .5 47 .8 48 .1 37 .3 41 .6 + 1 .9 −5 .5 

DD 31 .1 31 .6 32 .0 34 .2 35 .6 37 .5 37 .4 37 .7 29 .9 32 .5 + 2 .8 −6 .1 
LD 9 .7 10 .3 10 .6 10 .7 10 .6 10 .9 10 .3 10 .2 7 .3 8 .8 + 0 .8 −3 .8 

USRDS All 55 .3 56 .1 56 .1 58 .1 61 .7 63 .6 67 .4 74 .0 71 .8 77 .0 + 4 .3 + 2 .1 
DD 37 .3 37 .8 38 .6 40 .5 44 .2 45 .7 47 .7 53 .1 55 .9 59 .0 + 5 .2 + 5 .4 
LD 17 .9 18 .2 17 .4 17 .6 17 .5 17 .9 19 .7 20 .9 15 .9 18 .0 + 2 .3 −5 .3 

Mortality of KRT (per 1000 py) 
ERA Registry All 93 .1 94 .7 92 .2 94 .3 88 .7 86 .2 91 .2 91 .8 102 .3 98 .7 −0 .1 + 3 .9 

HD 156 .7 156 .6 152 .5 155 .7 146 .9 141 .9 152 .8 153 .9 171 .0 160 .6 −0 .2 + 2 .5 
PD 137 .7 135 .5 133 .9 137 .1 131 .8 132 .2 130 .4 132 .5 133 .8 130 .5 −0 .5 −0 .7 
KTx 23 .8 24 .6 24 .2 25 .4 24 .3 24 .8 26 .1 26 .6 31 .5 34 .9 + 1 .6 + 14 .6 

USRDS All 138 .9 136 .3 135 .3 136 .4 135 .2 136 .0 134 .6 132 .2 156 .2 157 .3 −0 .7 + 9 .4 
HD 188 .0 184 .3 182 .1 183 .0 180 .7 181 .7 180 .3 177 .0 208 .3 207 .3 −0 .9 + 8 .6 
PD 131 .7 131 .1 131 .1 132 .0 128 .6 132 .1 128 .9 130 .2 158 .0 165 .3 −0 .1 + 13 .0 
KTx 31 .0 30 .7 31 .7 32 .4 33 .0 33 .4 33 .2 33 .4 44 .4 52 .8 + 1 .1 + 25 .9 

HD: haemodialysis; KTx: kidney transplantation; PD: peritoneal dialysis. 
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ESULTS 

ncidence of kidney replacement therapy 

n Europe, 42 391 patients from a population of 294 million Eu-
opeans initiated KRT in 2021, corresponding to a KRT incidence
f 144.4 pmp (Table 1 ). In the US, as many as 135 972 patients
rom a population of 332 million inhabitants initiated KRT in 2021,
orresponding to a KRT incidence of 409.7 pmp (Table 1 , Fig. 1 A),
aking KRT incidence in the US almost three times higher than

n Europe. Despite the substantial difference in KRT incidence be-
ween Europe and the US, the distribution of treatment modalities
as comparable for Europe and the US for patients initiating HD
82% in Europe and 84% in the US, Fig. 2 A), PD (14% and 13%, re-
pectively), and undergoing pre-emptive KTx (4% and 3%, respec-
ively). However, the incidence pmp for HD as initial treatment
odality was almost three times higher in the US than in Europe,
.6 times higher for PD, and two times higher for pre-emptive kid-
ey transplantation. 
Between 2012 and 2019, the overall KRT incidence increased

oth in Europe and the US ( + 1.3% and + 1.5% annually, Table 1 ,
ig. 1 A). After 2019, the incidence decreased in Europe ( −1.0%),
hile it remained almost stable in the US. Interestingly, both in
urope and the US, pre-emptive kidney transplantation increased
etween 2012 and 2019 ( + 3.6% and + 4.5%, respectively), while in
he US, the use of PD as initial treatment modality also increased
ubstantially ( + 6.3%). During the COVID-19 pandemic, the inci-
ence of HD as initial KRT modality decreased in both Europe and
he US ( −0.6% and −1.1%, respectively), while the incidence of PD
s first KRT modality remained stable in Europe and increased an-
ually by + 5.1% in the US. Additionally, pre-emptive kidney trans-
lantation was reduced substantially in Europe ( −8.8%), while it
ontinued to increase in the US ( + 2.2%), albeit at a slower pace
han before 2019 ( + 4.5%). 
In 2021, despite the much higher KRT incidence in the US than

n Europe, the proportion of older ( ≥65 years) incident dialysis pa-
ients was higher in Europe (HD: 62% in Europe and 53% in the US;
D: 51% in Europe and 45% in the US, Fig. 3 A). In contrast, the pro-
ortion of patients receiving a pre-emptive kidney transplant after
he age of 65 years was lower in Europe (22%) than in the US (27%).
f note, for all three initial treatment modalities the proportion
f female patients starting KRT was lower in Europe (HD and PD:
5%, KTx: 40%) than in the US (HD and PD: 42%, KTx: 44%, Fig. 3 B).
urthermore, the proportion of incident KRT patients on dialysis
ith diabetes as primary renal disease in Europe (HD: 24%, PD:
1%) was roughly half of that in the US (HD: 46%, PD 44%, Fig. 3 C).
or patients who received a pre-emptive kidney transplant, this
ifference was less pronounced (8% in Europe and 11% in the US).
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Figure 1: Trends over time in ( A ) the incidence of KRT, ( B ) the prevalence of KRT on 31 December, and ( C ) the kidney transplantation rate per million 
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revalence of kidney replacement therapy 

n the participating European countries, 349 504 patients were
eceiving KRT on 31 December 2021, corresponding to a KRT
revalence of 1187.8 pmp (Table 1 , Fig. 1 B). In the US, 808 536
ere receiving KRT on 31 December 2021, corresponding to a KRT
revalence of 2436.1 pmp, making the US KRT prevalence twice
s high as in Europe. Furthermore, in the US, the prevalence of PD
er million population was 3.5 times higher, the prevalence of HD
.5 times higher, and the prevalence of kidney transplantation
as 1.4 times higher than in Europe. Within Europe, almost half
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of all prevalent patients were living with a functioning graft
(47%), while in the US, this was only one third (32%, Fig. 2 B). 

In Europe, the overall KRT prevalence increased from
990.4 pmp in 2012 to 1172.2 pmp in 2019 ( + 2.4% annually)
and increased further to 1187.8 pmp in 2021 ( + 0.7%, Table 1 ,
Fig. 1 B). In the US, the KRT prevalence was 2029.2 pmp in 2012,
and increased annually by + 2.8% to 2457.7 pmp in 2019, but
decreased slightly thereafter to 2436.1 pmp in 2021. Stratified
by treatment modality, the prevalence of HD and KTx increased
both in Europe (HD: + 2.1%, KTx: + 3.2%) and the US (HD: + 2.4%,
KTx: + 2.8%), while the prevalence of PD only increased in the US
( + 5.9%). 

In 2021, despite the much higher KRT prevalence in the US com-
pared to Europe, the proportion of older ( ≥65 years) prevalent dial-
ysis patients was higher in Europe (HD: 62%, PD: 55%) than in the
US (HD: 49%, PD: 42%, Fig. 4 A), while the proportion of older kid-
ney transplant recipients was comparable (Europe: 33%, US: 31%).
For all treatment modalities, the proportion of female prevalent
KRT patients was lower in Europe ( ∼38%) than in the US ( ∼42%,
Fig. 4 B), while the proportion of prevalent KRT patients with dia-
 

betes as primary renal disease in Europe (HD: 22%, PD: 19%, KTx:
10%) was about half that in the US (HD: 45%, PD 40% KTx: 21%,
Fig. 4 C). 

Kidney transplantation 

In the participating countries in the ERA Registry, 12 244 kid- 
ney transplantations were performed in 2021, corresponding to 
a kidney transplantation rate of 41.6 pmp. In the US, 17 357 kid-
ney transplantations were performed, corresponding to a kid- 
ney transplantation rate of 77.0 pmp (Table 1 , Fig. 1 C). These
findings indicate that the number of kidney transplantations per- 
formed per million population was almost twice as high in the US
compared to Europe. Of note, although the US has a much higher
kidney transplantation rate, only a third of prevalent KRT patients 
in the US are living with a functioning graft, compared to approx-
imately half of all patients with KRT in Europe (Fig. 4 ). In both
Europe and the US, the majority of kidney transplants were from 

deceased donors (DD, 78% and 77%, respectively, Fig. 2 C). 
Between 2012 and 2019, the kidney transplantation rate in- 

creased at a lower rate in Europe ( + 1.9% annually) than in the
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S ( + 4.3%, Table 1 , Fig. 1 C) for both DD transplantation (Eu-
ope: + 2.8%, US: + 5.2%) and living donor (LD) transplantation (Eu-
ope + 0.8%, US: + 2.3%). After 2019, kidney transplantation rates
ecreased in Europe (DD: −6.1%, LD: −3.8), while in the US, DD
idney transplantation continued to increase with + 5.4% annu-
lly and LD kidney transplantation decreased ( −5.3%). 

ortality on kidney replacement therapy 

n Europe, 34 484 patients died while receiving KRT in 2021, cor-
esponding to a mortality rate of 98.7 per 1000 patient years at
isk. In the US, 131 744 patients died while receiving KRT in 2021,
orresponding to a 1.6-fold higher mortality of 157.3 per 1000 pa-
ient years (Table 1 , Fig. 1 D). Stratified by treatment modality, in
urope, the mortality rate for HD and PD patients was approxi-
ately 20% lower, and for kidney transplant recipients 30% lower
hen compared to the US (Fig. 2 D). 
Interestingly , between 2012 and 2019, mortality rates slightly

ecreased for patients receiving dialysis, and increased for kidney
ransplant recipients, both in Europe (HD: −0.2%, PD: −0.5%, KTx:
 1.6%, Table 1 , Fig. 1 D) and in the US (HD: −0.9%, PD: −0.1%, KTx:
 1.1%). During the COVID-19 pandemic, mortality increased to a
ower extent in Europe (HD: + 2.5%, PD: −0.7%, KTx: + 14.6%) than
n the US (HD: + 8.6%, PD: + 13.0%, KTx: + 25.9%). 

ISCUSSION 

his study is based on data on the epidemiology of KRT derived
rom annual reports of the ERA Registry [1 ] and USRDS [2 ] up to
nd including 2021, supplemented with results from additional
nalyses on European data to present results of participating
uropean countries in aggregated form. The findings show sub-
tantial differences in the epidemiology of KRT between Europe
nd the US. Below we will briefly discuss the results, in particular
he results on treatment modality. 

ncidence of kidney replacement therapy 

n 2021, the incidence of KRT in the US was nearly 3-fold higher
han in Europe. This difference in KRT incidence could be ex-
lained by several factors. First, there may be a greater demand
f KRT in the US due to a higher prevalence of chronic kidney
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disease (CKD) in the general population [5 , 6 ]. In the US [5 ] the
prevalence was estimated to be 13.9% for CKD stages 1–5 and 5.5%
for CKD stages 3–5, while in a selected group of European coun-
tries the prevalence has been estimated at 3.3% to 17.3% for CKD
stages 1–5 and 1% to 5.9% for CKD stages 3–5 [6 ]. However, for
many (participating) European countries the prevalence of CKD
is unknown [6 ], which hampers the comparison with the US. The
prevalence of CKD may, in turn, be influenced by the prevalence
of major risk factors for CKD, such as diabetes mellitus and obe-
sity, which may be more prevalent in the US compared to most
participating European countries [7 , 8 ]. Second, a higher rate of
progression from CKD to end-stage kidney disease (ESKD) in the
US may cause a higher KRT incidence [9 ]. However, a compari-
son between the progression of CKD to ESKD between the US and
Europe is challenging as one should also take into account the
competing risk of mortality and literature on this subject is lim-
ited [6 , 10 , 11 ]. Third, better access to KRT and an earlier start of
KRT in the US as well as wider treatment availability may also
lead to a higher KRT incidence. Yet, it is unclear whether the US
has a more liberal policy accepting patients to KRT [12 ]. For ex-
ample, the proportion of patients aged 75 years and over when
initiating KRT was lower in the US than in Europe, which may in-
dicate that in the US they were less inclined to treat older patients
with KRT compared to Europe. On the other hand, the KRT inci-
dence for ESKD due to diabetes mellitus was twice as high in the
US (46%) as in Europe (24%), although this could also be due to
the aforementioned potential higher prevalence of CKD and di-
abetes mellitus in the US general population. In the US in 2021,
the mean estimated glomerular filtration rate (eGFR) at initiation
of KRT was 9.9 mL/min/1.73 m2 [2 ], but less is known about the
eGFR at KRT initiation in Europe [13 , 14 ]. Also, the use of compre-
hensive conservative management as an alternative to KRT may
influence the KRT incidence; however, data on the frequency of
comprehensive conservative management in the US and Europe
are scarce [15 , 16 ]. 

Despite the higher incidence of KRT in the US compared to par-
ticipating European countries, for both populations, the vast ma-
jority of patients started KRT with HD ( > 80%), and approximately
the same percentage of patients started with PD (13–14%) or un-
derwent pre-emptive kidney transplantation (3–4%). Pre-emptive
kidney transplantation rates increased between 2012 and 2019
both in the US and in Europe. The use of PD as an initial KRT
modality also increased in both populations, but to a much larger
extent in the US ( + 6.3% annually) than in Europe ( + 1.3% annu-
ally). This substantial increase in PD use in the US may have been
the result of the introduction of a new payment system for dialy-
sis treatment in 2011 [17 ]. 

Prevalence of kidney replacement therapy 

In 2021, the prevalence of KRT was more than twice as high in the
US as in Europe. Nearly half of European prevalent patients were
receiving HD (48%) and the other half was living with a function-
ing graft (47%), while in the US, a majority of patients were re-
ceiving HD (60%) and only about one third of patients were living
with a functioning graft (32%). This will be further discussed in the
section on kidney transplantation. In the US, the prevalence of PD
increased between 2012 and 2019, and was likely influenced by
the aforementioned payment system for dialysis treatment [17 ]. 

Kidney transplantation 

In 2021, the overall KTx rate was almost twice as high in the US
as in Europe (41.6 pmp vs 77.0 pmp), which was the case for both
living and deceased donor KTx. Despite this, the number of KTx 
per 1000 dialysis patients was lower in the US than in most Euro-
pean countries [2 ], which is the consequence of the much higher
number of patients receiving dialysis in the US. This largely ex- 
plains why, despite the higher KTx rate in the US when compared
to Europe, the proportion of prevalent KRT patients living with a 
functioning graft was lower in the US. Possibly, in the US a lower
proportion of dialysis patients were considered suitable for a kid- 
ney transplant. The higher mortality in both dialysis patients and 
kidney transplant recipients in the US is further discussed in the 
section on mortality. Of note, over time both living and deceased 
donor KTx rates increased to a larger extent in the US than in
Europe. 

Mortality on kidney replacement therapy 

In 2021, the mortality on KRT was 1.6 times higher in the US than
in Europe. Additionally, the mortality on HD was 1.3 times higher 
and the mortality on PD was 1.6 times higher in the US than in
Europe. An explanation for the higher mortality in the US may be
that patients have a greater number of comorbidities and a less 
favorable prognosis at the start of KRT. Another possible explana- 
tion may lie in practice patterns, such as higher catheter use in
incident dialysis patients in the US compared to European coun- 
tries, which may be associated with higher mortality on dialysis 
than the use of arteriovenous fistulas [18 , 19 ]. 

In 2021, the mortality rate for kidney transplant recipients is 
approximately one third higher in the US compared to Europe 
and the gap seemed to increase during and after the pandemic.
Previously published articles suggest that the differences in par- 
ticular in long-term survival in kidney transplant recipients may 
at least partly caused by a difference in insurance coverage af- 
ter transplantation, where in the US there may more barriers in
free access to immunosuppressive drugs that can lead to medi- 
cation non-adherence and late allograft loss [20 , 21 ]. Also, trans-
plant recipients in the US may suffer from more co-morbidities 
than in Europe [20 –22 ]. Furthermore, the Eurotransplant Senior 
Programme (ESP) was launched back in 1999 to improve longevity 
matching of deceased donor organs in several European coun- 
tries, while maintaining allograft and patient survival. In the US,
they have also implemented a deceased donation kidney alloca- 
tion system to improve transplant outcomes, but much later in 
2014 [20 ]. 

Strength and limitations 
The main strength of this study is that it includes data of almost
all dialysis and kidney transplant patients in a large number 
of European countries and the US. We were able to include
data of the majority of Western and some Eastern European 
countries. The results may, however, not be generalizable to 
non-participating European countries and across individual 
European countries and individual States in the US. Moreover, we 
only present unadjusted results in this article. In both the ERA 

Registry and USRDS annual reports age and sex standardized 
incidence, prevalence and mortality rates can be found; however,
these are using different reference values. Last, the epidemiology 
of KRT may have been influenced by the pandemic, but this is
mainly discussed elsewhere [23 –26 ]. 

Conclusion 

The findings of this study show that, in 2021, the incidence of
KRT in the US was nearly 3-fold higher than in Europe. In both
the US and Europe, approximately 80% of the patients started on 
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D and only 3–4% of patients received a pre-emptive KTx. De-
pite the almost 2-fold higher KTx rate in the US, approximately
alf of the prevalent European KRT patients were living with a
unctioning graft compared with only about one-third in the US.
urthermore, the mortality on KRT was 1.6-fold higher in the US
ompared to Europe. Renal registries are valuable in providing an
nnual update on the frequency and outcomes of KRT and may
herefore play an important role in reducing inequalities in kidney
are. 
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