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Forord

Aktiv behandling af kronisk nyresvigt omfatter dialyse og nyretransplantation. Formélet
med Dansk Nefrologisk Selskabs Landsregister (DNSL) er at indhente relevante klinis-
ke og para-kliniske oplysninger om disse patienter og videregive en vurdering heraf. I
1993 udkom den ferste rapport, som omfattede perioden fra 1/1-90 til 1/1-93. Siden er
rapporteringen foregaet arligt.

Registrets officielle navn er: Den landsdeekkende kliniske database for patienter i aktiv
behandling for kronisk nyresvigt. Registret ejes af og er hjemmehegrende i Kebenhavns
Amt.

DNS er ansvarlig for indsamling af talmaterialet og behandling af de indsamlede data.
Dette organiseres af et registerudvalg nedsat af DNS. Formanden er den til enhver tid
siddende formand for DNS. Fast medlem af udvalget er den registeransvarlige, som for-
melt har ansvaret for datasikkerhed over for sdvel DNS som Kebenhavns Amt. Udvalgets
pvrige medlemmer bestér af leeger med speciel interesse for registrering og epidemiolo-
gisk forskning.

Udvalgets nuvaerende medlemmer er:

Overlage Bo Feldt-Rasmussen. Formand for registerudvalget. Er ansvarlig for dets funk-
tion og tilfredsstillende relationer til DNS bestyrelse og medlemmer.

Overlege Tom Buur med speciel interesse for registrering af hemodialyse.

Overlege James Heaf med speciel interesse for P-dialyse.

Overlege Hans Lokkegaard. Registeransvarlig og ansvarlig for drift, kontakt med
ansvarlige myndigheder, kontakt til andre registre (Scandiatransplant, Nordiske ureemi-
registre, Cancerregister, ERA-EDTA), Datakonsulenter (Uni-C) og endelig udformning
af den arlige rapport.

Overlege Niels Lokkegaard med speciel interesse for Haemodialyse og relationer til
Cancerregistret.

Overlaege Melvin Madsen med speciel interesse for nyretransplantationer.

Den nye udgave af den landsdekkende kliniske database er et Windows-baseret program
med de tekniske fordele, den moderne teknik muligger. Dette program anvendes i ar for
tredie gang. Indfering af ny teknik skaber ofte problemer og i de sidste par ar har vi mat-
tet igennem en periode med tilretning af tekniske mangler. Dette er nu overstéet takket
veere bl.a. ekonomisk stette fra Nyreforeningen, som vi bringer en varm tak.

Vi har bevaret den oprindelige organisation med indtastning af data pa de enkelte centre
og arlig tilforsel af data centralt via diskette. Den tekniske udformning af databasen til-
lader anvendelse af Internettet og Uni-C har foreslaet en losning, som vil tillade direkte
indtastning pa nettet. Alt nyt efterlader ofte en periode med isar tekniske problemer og
organisationen omkring indsamling af data er meget folsom for dette. Vi derfor fundet
det nedvendigt at forholde os afventende.
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Registret indeholder nu data pd 8670 patienter, som 1/1 — 90 enten var eller siden er
pabegyndt behandling. Der ydes péd de nefrologiske afdelinger en betydelig indsats med
indtastning af data og der er god grund til at takke de mange, som har varet involveret i
dette betydelige arbejde.

I 1997 lykkedes det at etablere samarbejde med Scandiatransplant og Cancerregistret.
Der er siden udvekslet data mellem DNSL og navnte registre. I 1997 muliggjorde
dataudvekslingen en analyse af vavstypernes betydning for 8 ars nyretransplantation. I
1998 resulterede samarbejdet med Cancerregistret i den forste analyse af cancerudvik-
lingen hos patienter med terminal nyresvigt. Samarbejdet med de to registre er planlagt
at fortsette og datatilsynet har givet sit samtykke til udveksling af data. Et samarbejde
mellem de nordiske urcemiregistre er under opbygning. Endelig fortsetter samarbejdet
med ERA-EDTA registret, som hvert &r modtager data via DNSL.

Registret indeholder en reekke para-kliniske parametre beregnet til at vurdere kvaliteten
af forskellige terapeutiske tiltag. Indtil videre er antallet beskedent, et forhold som
nappe @ndres for den moderne teknik tillader automatisk overforsel af laboratorieresul-
tater fra sygehusenes EDB-systemer - en udvikling, som ma formodes at accelerere de
na&rmeste ar. Disse parametre vil med tiden vare verdifulde varktojer til at sikre en
ensartet god behandlingskvalitet i Danmark.

Registrering af patientded har vist sig at vaere et svagt punkt i registreringen. Vi har der-

for valgt ogsa i ar at samkeare registrets data med CPR-registret. Denne usikkerhed er her-
med bragt ud af verden.

April 2003 Hans Leokkegaard
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Preface

The Danish Registry on Regular Dialysis and Transplantation was founded in 1990, and
since then all patients actively treated for end-stage renal disease (ESRD) have been
registered — now including 8670 patients. Data is input using identical software programs
in all renal centres, and once yearly data are sent to a central database. Here the materi-
al is checked for errors, and appropriate corrections are made in dialogue with the repor-
ting centres. Finally, a national report is prepared, and data are transferred to the registry
maintained by the European Dialysis and Transplant Association (EDTA), the Danish
Cancer Registry and Scandiatransplant.

Data exchange with the Danish Cancer Registry and Scandiatransplant was started in
1997. In 1998 this collaboration resulted in a report concerning the influence of tissue
typing on graft survival in Denmark since 1990. Moreover, in 1999 the first report on
development of cancer in Danish ESRD patients was published.

The registry was founded and is maintained by the Danish Society of Nephrology
(DNS). Reports are published annually.

April 2003
Hans Lekkegaard
National Co-ordinator
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Renal Centres and Population in Denmark

Transpl.
Centre

Skejby

Odense

Herlev

Rigshospitalet
RH

County

Arhus
Nordjylland
Ringkebing
Viborg

Total Skejby

Fyn

Ribe
Senderjylland
Vejle

Total Odense

Kebenhavns amt

Total Herlev

Bornholm
Frederiksberg
Frederiksborg
Feerorerne
Gronland
Kabenhavn
Roskilde
Storstrem
Vestsjaelland

Total RH

Total population 01.01.2002

Dialysis
center

Skejby
Aalborg
Holstebro
Viborg

Odense
Esbjerg
Senderborg
Fredericia

Herlev

Ronne

RH
Hillered
RH

RH

RH
Roskilde
Nykebing F
Holbaek

Population

644666
495548
274385
234323

1648922

472504
224444
253166
351328

1301442

617336

44197
91322
370555
46996
56542
500531
234820
260498
298730

1904191

54711891

Table 1. Population and renal centres in Denmark as of 01.01.02.

Statistical Yearbook 2002
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Prevalence of ESRD 1991 - 2002

Patients on dialysis or with a functioning graft
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Table 2. Treatment modalities for ESRD 1991 - 2002. The number of patients on dialysis

has increased steadily from 1991 through 2002. In 2002 the prevalence in Den-

mark of patients on dialysis and with a functioning renal graft was 413 and 268

per million inhabitants, respectively.
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New ESDR patients
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~N
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New PD patients New HD patients E

193 \ 488
17

All PD patients All HD patients
593 1766

In treatment

Transplanted patients
1469

Lost to follow 3

Out of treatment

Recovery 5 Decreased 513 Recovery 14
Lost to follow 2 Lost to follow 12

Fig. 2. Changes in the number of patients treated for ESRD during 2002 — status as of
31.12.02. 698 patients started treatment (HD, PD, RAT) in 2002. At the end of
the year 3828 patients were on dialysis or had a functioning renal allogratft.
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Hemodialysis - registry data and prognosis - Denmark
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Peritoneal dialysis - registry data and prognosis - Denmark
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Renal transplantation - registry data and prognosis - Denmark
Number
2000

Registry 1991-2002 ———— Prognosis Aog B
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Fig. 5

Fig. 3, 4 and 5 . Prognostic calculations concerning the number of hemodialysis, perit-

oneal dialysis and transplanted patients from 01.01.2004 to 01.01.2010. The calculations
are based on data from 1990 — 2003.

Two different prognoses are shown.

Prognosis A is based on the assumption, that the incidence continues to increase as
a linear trend curve in the period from 2002 to 2010 and with unchanged mortality
and changes between treatment modalities. So far, this seems to be the case.

Prognosis B is based on the assumption, that the incidence has reached a maximum,
but with unchanged mortality and changes between treatment modalities. There has
been no increase in incidence from 2001 to 2002.

See Peter Vestergaard: Prognosis for dialysis and kidney transplant activity in Den-
mark (page 35) and table 2 (page 10) for further details.
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Prevalence - Center and Homedialysis from 1990-2002 - Denmark
Number
2000

1500

1000

500 |

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

. Home dialysis 323 370 358 395 412 425 432 471 476 541 543 622 617
Centre dialysis 635 680 688 782 825 924 1011 1110 1241 1352 1519 1638 1742

Year

Fig. 6
Dialysis Methods - Distribution of 2359 patients 31.12.02
Number

2000

1500

1000

500

0

CAPD APD+IPD Centre-HD Lim-Care Home-HD PD+HD
303 280 1681 61 24 10

Fig. 7
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Treatment of ESRD

Distribution of 3828 patients 31.12.2002

With graft function

. Centre-dialysis

1469

. Home-dialysis

Fig. 8
Treatment of ESRD
Distribution of 656 diabetic patients 31.12.2002
337
197
With graft function . Centre-dialysis . Home-dialysis
Fig. 9
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Incidence of ESRD
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Table 3. New patients (number per million per year) 1990 — 2002 in the renal centres.

The incidence in Denmark was rather stable from 1995 - 98 - about 100. Since

then the incidence has increased and is now about 130.
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Age distribution 1990 - 2002
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Table 4. Percentage age distribution of patients starting treatment for ESRD 1990-2002
For comparison the age distribution of the Danish population is also indicated.
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Age distribution (%) 1990-2002
Percent
80
60 [
40 | |
20 B
0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
. % >=60 37 41 37 46 43 47 52 49 52 57 54 61 65
% <60 63 59 63 54 57 53 48 51 48 43 46 39 35
Year

Fig. 10

Age distribution for ESRD - 698 starting treatment in 2002

Number
250

200

150

100

50

0
0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89

. No. of patients 11 15 49 61 109 179 208 66

Fig. 11
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Renal diagnosis in 1990 and 2002 Etiology of
ESRD in 330 and 698 patients

66 74 41 110 183 7

Fig. 12
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Renal Diagnoses 2002
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Table 5. Renal diagnosis in patients starting treatment for ESRD in 2002. The patients

are stratified according to age.
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Table 6. Renal diagnoses in patients starting treatment 1990 - 2002.

Renal Diagnoses 1990 - 2002




Peritoneal dialysis - quality control

PD Modality 2000 2001 2002
Hgb (mmol/l) CAPD 73809 | 742409 | 7.39+0.8
APD 739+1.0 | 74009 | 7.45+0.9
Albumin (umol/l) CAPD 531 £76 51176 517 +69
APD 533 +76 519 +72 513 +74
Creatinine (umol/l) | CAPD 7454240 | 7264247 | 727 +240
APD 795 +233 761 4233 | 713 +257
KT/V (/week) CAPD 226405 | 232406 | 23606
APD 234406 | 234+06 | 2.48+0.7

Table 7. Quality Control variables for PD patients 2000-2002

Hemoglobin and Patient Survival
454 PD Patients

Cumulative Proportion Surviving

1,00 ¢ NS

0,95 t Hgb
2000
( mol/l)

0,90 t — <7.0
- - 7.0-8.0

- >80

0,85 t
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Time (years)

Fig. 13. Peritoneal dialysis-patients. Survival in relation to hemoglobin concentration.
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KT/V and Patient Survival
352 PD Patients

Cumulative Proportion Surviving

1,0 p<0.01
KT/V
2000

09}t — <20
- - 2025

- >2.5

08¢}

0,7}

0,6

0,0 0,5 1,0 15 2,0
Time
Fig. 14 Peritoneal dialysis patients. Survival in relation to KT/V.
Plasma Albumin and Patient Survival
250 PD Patients

Cumulative Proportion Surviving

1,0 _ _ p<0.001
Albumin

0,9 2000
(mol/l)
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0,8 - — 450-500
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Time
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Fig. 15. Survival in relation to P-albumin
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Plasma Creatinine and Patient Survival
388 PD Patients

Cumulative Proportion Surviving

1,0, p<0.02

Creatinine
2000
(mol/l)

— <600

- - 600-800

- 800-1000
=== >1000
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0,0 0,5 1,0 1,5 2,0
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Fig. 16. Survival in relation to P-creatinin
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Renal transplantation 1991-2002 - Cadaver and living donors
200

150

[

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

. Cadaver 130 155 155 135 112 134 114 107 126 121 122 132
Living 37 44 49 61 42 45 46 37 42 32 40 39

Fig. 17

Renal Transplantation 2002

Renal transplantation 2002
Cadaver kidney Living donor kidney
Center 1 2 3 4 1 2 3 4 Sum
Skejby 35 8 2 0 10 0 0 0 55
RH 31 7 0 0 11 0 0 0 49
Odense 26 9 1 1 9 1 0 0 47
Herlev 10 2 0 0 8 0 0 0 20
Total 102 26 3 1 38 1 0 0 171

Table 8. Renal transplantations 2002, stratified according to source of organ donor
organ, transplantation number (1-4) and transplantation center.
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Renal transplantation 1991 - 2002

Renal transplantation 1991 - 2002
Cadaver kidney Living donor kidney
Year 1 2 3 4 1 2 3 4 Sum
1991 98 25 7 0 25 9 1 2 167
1992 115 32 7 1 33 8 3 0 199
1993 121 25 9 0 39 7 3 0 204
1994 98 26 7 4 53 6 1 1 196
1995 94 10 8 0 35 6 1 0 154
1996 105 22 7 0 44 1 0 0 179
1997 89 19 5 1 42 3 0 1 160
1998 78 23 4 2 36 1 0 0 144
1999 96 19 10 1 37 5 0 0 168
2000 98 16 7 0 27 5 0 0 153
2001 95 23 4 0 33 6 1 0 162
2002 102 26 3 1 38 1 0 0 171

Table 9. Renal transplantations 1991 — 2002, stratified according to source of donor
organ, transplantation number (1-4) and year of transplantation.

Living donor-relation between
donor and recipient

Year Parents  Siblings Other Unre- Sum
related lated
Shared haplotypes Ident.
Twins
2 1 0

1991 16 12 8 0 0 1 0 37
1992 27 6 4 1 0 4 2 44
1993 20 10 7 1 1 7 3 49
1994 31 10 12 2 1 3 2 61
1995 26 0 0 5 3 42
1996 29 3 6 2 1 1 3 45
1997 26 12 6 0 1 0 1 46
1998 17 8 10 0 0 0 2 37
1999 26 2 4 2 0 5 3 42
2000 18 5 5 0 0 1 3 32
2001 13 4 11 2 0 5 5 40
2002 23 4 4 0 0 2 6 39

Table 10. Transplantation with living donor kidneys 1991 — 2002. Stratified according
to donor-recipient relationship and year of transplantation.
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Transplantation follow-up centres in 2002

Center No Center No.
Esbjerg 6 Rigshospitalet 434
Fredericia 0 Roskilde 29
Herlev 236 Ronne 0
Hillered 1

Holbak 16 Senderb. 3
Holstebro 54 Viborg 58
Nykebing F 0 Aalborg 108
Odense 257 Skejby 267

Table 11. The distribution of ambulatory follow up of 1469 Danish renal transplant
patients in 15 nephrological centres. It can be seen that most nephrological
centres are involved in controlling of stable renal transplant patients. The four

transplantation centres are marked.
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Onset of function in 171 tx - Denmark 2002
160

140

120

100

80

60

40

20

0
delay/no 0-4 5t09 10to 14 151019 20to 50 >50

. 13 137 4 3 2 8 4

Fig. 18. Onset of function in 171 kidney transplantations in 2002. 13 kidneys didn’t
function 31.12.02 either due to delayed or no function.
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Survival analysis - renal transplantation

Graft survival 1. Cadaver kidney
End-point: 1st event graft loss or death
Cumulative survival % (n=1187)
100 A

90 Tt
80
701
60
50
401
301
201
101
0]

Time (years)

st Tx 1991-1993 (n=334)  ———- 1st Tx 1997-1999 (n=262)
————— 1st Tx 1994-1996 (n=296)  — —- 1st Tx 2000-2002 (n=295)

Fig. 19. Graft survival following first renal transplantation with cadaver kidneys. Graft
loss includes death with functioning graft.

Graft survival Living donor kidney
End-point: 1st event graft loss or death
Cumulative survival % (n=445)
1001

90 A
80 A
70+
60
50
40 1
30 1
201
10 1
0-

Time (years)

1st Tx 1991-1993 (n=98) ———- 1st Tx 1997-1999 (n=117)
————— 1st Tx 1994-1996 (n=133)  — —- 1st Tx 2000-2002 (n=97)

Fig. 20. Graft survival following renal transplantation with living donor kidneys. Graft
loss includes death with functioning gratft.
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Patient survival Cadaver kidney 1.Tx
End-point: Death
Cumulative survival % (n=1187)
100 4
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0 1 2 3 4 5 6 7 8 9 10 11
Time (years)

1st Tx 1991-1993 (n=334)  ———~- 1st Tx 1997-1999 (n=262)
————— 1st Tx 1994-1996 (n=296)  — —- 1st Tx 2000-2002 (n=295)

Fig. 21. Patient survival after first cadaver kidney transplantation. The material has been
stratified in four periods. Survival has improved with time.

Patient survival Living donor kidney 1.Tx
End-point: Death
Cumulative survival % (n=445)
100 -

90
80
704
60
50
404
30
20
101

0-

0 1 2 3 4 5 6 7 8 9 10 11 12

Time (years)

1st Tx 1991-1993 (n=98) ———- 1st Tx 1997-1999 (n=117)
————— 1st Tx 1994-1996 (n=133)  ——- 1st Tx 2000-2002 (n=97)

Fig. 22. Patient survival after living donor kidney transplantation. The material has been
stratified in four periods. No change in survival with time.

DANSK NEFROLOGISK SELSKAB 31




Causes of death

Causes of death 2002

Hemodialysis P-dialysis Renal-Tx Sum
Cardiac 133 31 13 177
Vascular 52 10 5 67
Infection 72 11 4 87
Malignancy 44 2 8 54
Other causes 99 18 11 128
Sum 400 72 41 513

Table 13. Causes of death in 513 patients who died in 2002. Cardiac includes acute
myocardial infarction, hyper- and hypokalaemia, hypertensive heart failure,
fluid overload and cardiac arrest of unknown cause. Vascular causes includes
mainly cerebro-vascular disease. Infection includes all bacterial and viral
diseases.

Causes of death in 513 patients who died during 2002
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Fig. 23. Causes of death in 513 patients who died during 2002.
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Death rate

A more precise method to calculate death rate has been used this year:

Death rate = Number of death x 100/ Person-years of observation

For comparison death rate from previous years has been changed and the results shown

in table 14.

Death rate for 2002

Hemodialysis:
Number
Dead 400
Number of patients treated in 2002 2334
Average number of days in treatment 267
Number of person years 1711
Death rate in 100 person years 23.4
Peritoneal dialysis:
Number
Dead 72
Number of patients treated in 2002 892
Average number of days in treatment 248
Number of person years 606
Death rate in 100 person years 11.9
Transplantation:
Number
Dead 41
Number of patients treated in 2002 1570
Average number of days in treatment 332
Number of person years 1430
Death rate in 100 person years 2.9
33
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Death rate from 1991 - 2002

Year Hemodialysis Peritoneal dialysis Transplantation
Death rate expressed in number per 100 person years
1991 20.6 13.4 3.9
1992 22.2 19.6 4.9
1993 26.5 16.0 4.3
1994 23.8 18.6 4.3
1995 27.2 17.8 4.4
1996 25.6 13.6 3.0
1997 24.5 14.9 4.7
1998 24.5 17.8 2.9
1999 23.2 13.8 34
2000 25.2 15.4 2.6
2001 233 13.5 3.2
2002 23.4 11.9 2.9

Table 14 shows the variation in death rate during the last 11 years expressed in number
of death per 100 person years. In earlier reports death rate has been expressed in % death
of patients in treatment at the start of the year + patients started treatment during the year.
For details see page 32.
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Prognosis for dialysis and kidney
transplant activity in Denmark

Peter Vestergaard

Background:

The present work is based on three previous prognoses. The first prognosis used the figu-
res for incidence and migrations between treatment modalities for the period 1990 to
1995 (Danish Society for Nephrology, Report for 1995). It used assumptions concerning
the number of patients entering and leaving hemodialysis (HD) and peritoneal dialysis
(PD). The calculations were made separately for HD and PD. This prognosis predicted
an increase in the number of patients in active treatment with renal replacement therapy
(RRT) even with an unchanged incidence of new patients.

The second prognosis was based on the period 1990 to 1997 (Danish Society for Nephro-
logy, Report for 1997) and did - in contrast to the first prognosis - consider the migrations
between the different treatment modalities (HD, PD and patients with renal grafts).

The third prognosis (Danish Society for Nephrology, Report for 1999) extended the
second prognosis by modelling different scenarios for the future changes in incidence
rates.

The methods used have been presented previously (Nephrol Dial Transplant 1997:
12: 2117-2123).

Due to changing incidence rates, new prognoses have become necessary, and the present
prognosis is based on the incidence rates for 1990 to 2002.

Prognoses:

The prognostic model uses the assumption that the number of patients in treatment in a
given year is the sum of new patients minus the number of patients leaving therapy plus
the number in therapy in the previous year. Assuming that 100 patients were on RRT in
a given year and that 10 new patients entered therapy during the following year while 5
patients left therapy, the number of patients in therapy the following year must be: 100 +
10 - 5=105.

It is assumed that the number leaving therapy can be described as a constant fraction of
those in therapy. E.g. assuming that 5% of patients die each year, 0.05 * 100 = 5 will die
out of the 100 in treatment.

Analysis of the incidence and migrations between 1990 and 2002:
Incidence of new patients:

Previous analyses pointed at an increase in the number of new patients starting therapy,
in particular in the group of patients aged 60 years or more. This resulted in a larger frac-
tion of new patients being 60 years or more.

From 1990 to 2002, the incidence rate of new patients per million inhabitants increased
almost linearly in the age group 60 years or more (fig. 1 — with superimposed linear
trend). In the age group less than 60 years, no significant increase was present, and a
small decrease was seen in 2001 and 2002 (fig. 1).
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