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1984: national registry for Chronic Renal Insufficiency was created by Prof. Dr. Jacinto Simdes, President
of the Portuguese Society of Nephrology

From 1984 till end of eighties the registry follows casuistic EDTA model

REGIST

- From the end of eighties till 1996 permanent registry with data on incidence, prevalence, mortality and
S_PN other clinical data

1997 to 2007, aggregated data on incidences, prevalence and mortality with 100% of clinics and

GABINETED
oD

hospitals reporting

Since 2007, analysis of new clinical data on several aspects of CKD 5 treatment: incidence, prevalence,

* Ana Galvdo

* Rui Filipe

* Maria Jodo Carvalho
* José Anténio Lopes
* Manuel Amoedo

* Gil Silva

analysis by sexes and country regions, median age and age groups, etiology of CKD, gross mortality
rates, vascular access, virology status, etc. Hundred percent response rate
2010, online registry

1984 — 1990: Dr. Jodo Ribeiro Santos

1991 - 1992: Dr. Pedro Ponce

1993: Dr. Jodo Ribeiro Santos

1994 — 1996: Dr. Francisco Remédio

1997 - 2007: Dr. Jodo Pinto dos Santos

Portuguese Registry of Dialysis and Transplantation 2018 2007 - ... Fernando Macario
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Abbreviators

CKD — Chronic Kidney Disease
HD - Haemodialysis
PD - Peritoneal Dialysis
KTr - Kidney Transplant
PMP - Per Million Population
RRT - Renal Replacement Therapy
Pts — patients
N2 - number

Portuguese Registry of Dialysis and Transplantation 2018

VA — Vascular Access

AVFistula — Arteriovenous fistula
Cat. — Catheter

CVC - Central Vein Catheter

EDTA — European Dialysis and
Transplantation Association
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Incident patients accepted for RRT
during 2018
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HD and PD per million population 1998 - 2018
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Incident patients accepted for dialysis
HD and PD per million population by age group during 2018
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Incidence
How do we compare?
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vol 2 Figure 11.1 Geographic variation in the incidence rate of treated
ESRD (per million population), by country, 2016

Incidence rate (PMP) of
treated ESRD, 2016
M Greater than or equal fo 250
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B Less than 120

2018 Annual Data Report
Volume 2 ESRD, Chapter 11
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Incident patients

— — accepted for RRT in 2016
Unadjusted incidence at day 1

renal registries providing individual patient data

by country
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Prevalence
How do we compare?
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Prevalent patients

on RRT in 2016
by country
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[] No data available
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type of renal replacement therapy modality used by ESRD patients
How do we compare?
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Unknown
17,8%
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Diabetes in incident patients
How do we compare?

Portuguese Registry of Dialysis and Transplantation 2018



., Sociedade
ﬁ Portuguesa
@ deNefrologia

vol 2 Figure 11.4 Incidence of
treated ESRD due to diabetes as

the assigned primary cause of

ESRD cause, by country, 2016

(a) Percentage of incident ESRD patients

2018 Annual Data Report

o ~ Volume 2 ESRD, Chapter 11

Portuguese Registry of Dialysis and Transplantation 2018

Malaysia
Singapore
Jalisco (Mexico)
Rep. of Korea
Israel

Hong Kong
New Zealand
Chile
Indonesia
United States
Taiwan
Kuwait

Qatar

Japan

Jordan
Thailand
Hungary
Uruguay
Slovakia
Brazil
Canada
Poland

Iran
Argentina
Australia
Peru

Finland
Bosnia and Herzegovina
Portugal
Scotland
Bulgaria
Sweden
Austria

Country

Denmark
Macedonia
United Kingdom”
Spain

France

Serbia

Ukraine

Belgium, French sp.
Switzerland
Belgium, Dutch sp.
Belarus

Albania

South Africa
Netherlands
Russia

Italy

Estonia

Lithuania

Iceland

Norway

Latvia

Romania

o

50
50
a9
a8
a8
as
47
46
as
a4
a3
a2
a1
40
40
40
40
38
37
326
36
35
34
34
33
31
20
29
27
26
26
26
25

a0 60
Percent of patients

67

65

20



-

Sociedade
Portuguesa . . i
79 deNelrologia Primary renal disease of prevalent patients

HD and PD, 315t December 2018

Diabetes
27,8%

Hypertension
13,8%

Unknown

19,2% Chronic GIn

13,8%

Policystic Disease
Other Known 9

. . . 6,2%
18,5% Hipoplasia/Displasia

0,7%

N=12762
Not available = 220

Portuguese Registry of Dialysis and Transplantation 2018



-

Sociedade
Portuguesa
% de Nefrologia

HEMODIALYSIS

Portuguese Registry of Dialysis and Transplantation 2018



& s,
& deNefrologia New patients accepted for hemodialysis
1998 - 2018

2500 5300 2312 2378
2273 2286 2285 9910 2233

2206
rotc 2025 2143 504 2106 2113
2000 1939 193
1833 1800
1655
1500
1000
500
0 BN Ean N S - NN N N S S S NS S S S S S S I S -
98 99 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Portuguese Registry of Dialysis and Transplantation 2018



-

Sociedade

mmgma' L] L] L]
W deNefrologia All patients accepted for hemodialysis
Incident and returning from other modalities 1998 - 2018
5600 2636
2400
2200
2000
1800
1600 I I
1400 (L NN R R R R N T . e WU UL SR L D SN NER SR
98 99 O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
i PD or Ktx to HD 211 178 172 213 268 208 251 274 224 258
i Incident 16551833 180019391956 2016212920382273228622852300231221432084221022332106220621132378

Portuguese Registry of Dialysis and Transplantation 2018



-

Sociedade
Portuguesa

T Incident patients accepted for hemodialysis
per million population 2008 - 2018

240,00

231,08

230,00
220,00 21642 217,34
215,21 ’
214,15 212,97
o 210,73
£ 210,00
o 204,96
202,90 202,99

200,00 197,31

190,00 I

180,00

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Portuguese Registry of Dialysis and Transplantation 2018



. Sociedade
uesa
& de Nefrologia

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

uNO
& YES

Previous follow-up by nephrology (> 3 months)

HD patients 2008 — 2018
-
(3]
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
816 702 737 694 737 716 655 509 537 473 500
1464 1483 1522 1410 1342 1477 1541 1597 1629 1640 1878

Portuguese Registry of Dialysis and Transplantation 2018



% ologia Previous follow-up by nephrology (> 3 months)
HD patients, by country region and facility type - 2018

100%
80%
60%
40%
20%
0% : : :
Norte Centro Lisboa Sul Acores Madeira Global Hosp Perif
uNO 104 109 190 87 6 4 500 147 353
 YES 576 392 568 259 40 43 1878 234 1644

Portuguese Registry of Dialysis and Transplantation 2018



-

Sociedade

Partuguesa. . . R .
de Nefrologia Incident patients accepted for hemodialysis
Day 0 and day 91, 2011-2018
240
231,08
230
I 5,3%
% 220
= 218,83
£ 210
202
200 / I 6,0% Is,e%
I 199,8 199,17
7,7% 5,9%
190 I 193,51
190,75
180 186,52 185,3
2011 2012 2013 2014 2015 2016 2017 2018
===|Inc dO Inc d91

Portuguese Registry of Dialysis and Transplantation 2018



-

P - Patients accepted for hemodialysis
by age group, during 2018

952
1000 843

800
578

600

400

Patients count

200

HD

i < 18 years old (0,2%) i 18 a 65 years old (35,4%) 65 a 80 years old (40%) i >80 years old (24,4%)

Portuguese Registry of Dialysis and Transplantation 2018



-

Sociedade

Portuguesa . . .
de Nefrologia Patients treated by hemodialysis
by age group , 31t December 2018
4934
4534
5000 —
4000
&
S 3000
£
£ 2000
g
1000
0
HD
i < 18 years old (0,1%) i 18 a 65 years old (37,1%) 65 a 80 years old (40,4%) i >80 years old (22,4%)

Portuguese Registry of Dialysis and Transplantation 2018



-

Sociedade
Partuguesa.
% “hereld Incident and prevalent patients treated by hemodialysis

by country region, 2018

4000 3845
3555
3500
3000
2370
2500
2021
2000
1500
1000 630
501
4
500 = 187 249
0
Nort Center South Lisbon Azores Madeira

B Incident Patients M Prevalent Patients

Portuguese Registry of Dialysis and Transplantation 2018



Partuguesa.
delerols Incident and prevalent patients treated by hemodialysis

per million population by age group, 2018

5000,00
4241,85
4000,00
3148,65
3000,00
2000,00
1188,12
893,5
1000,00 563,40607,7

Global < 65 65 to 80 >80
years years years

0,00

i Incidence i Prevalence
Portuguese Registry of Dialysis and Transplantation 2018



-

Sociedade
Portuguesa
% de Nefrologia

Patients treated by hemodialysis
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Distribution of hemodialysis patients by type of dialysis facility
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Mean Age of patients treated by hemodialysis
315t of December 2008 — 2018
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Primary renal disease of patients accepted for hemodialysis
during 2018

Diabetes
32,5%

Hypertension
14,2%

Unknown
18,2%

Chronic Gln
10,3%

Other Known Policystic Disease
19,3% Hipoplasia/Displasia 5,2%
0,3%

N =2378
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Diabetes
29,3%

Hypertension

)
Tx/DP Failure 12,80
9,8%

Unknown
16,4%

Chronic GIn
9,3%

Policystic Disease
4,7%

oplasia/Displasia
Other Known 0,3%
17,4%

N = 2636
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315t December 2018

DM
28,1%

HTA

Not available 13,9%

0,8%

unknwon
18,7% GNC

12,8%

DRPQA

other Known 5,8%

19,2% hip/displasia
0,7%

N =12194

33 not available
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s Diabetes as primary renal disease in HD patients
Incident and prevalent (%) 2008 - 2018
40
35 33,6 28
. 33,4
8 32 Sl 32 32,2 - 33 32,5
[} 3/\
o]
©
o 30
) 28,7 25,1 287
27.7 28 28,2 28,2 ’ ’ 28,1
25 26,9 '
25 25
20

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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315t December 2018

1,18%

. 299%
1,56%

i Neg uwHbsAg+ HCV Ab+ wHIV Ab +

N =12227
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31t December 2016 — 2017 - 2018

300
250
200
150
100
50 r
0
HCV Ab+/RNA+ HCV Ab+/RNA- Seroconv to RNA - Incid HCV +
W 2016 197 205 120 15
2017 149 128 119 15
2018 99 266 82 16

H2016 ®2017 2018
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during 2018

Graft

Tunneled catheter
1,9%

51,6%

AVFistula
39,1%

Non-tunneled cat.
7,3%

N = 2366

12 unavailable
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100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
& Non-tunneled cat.
« Tunneled cat.

i Graft
w AVFistula

2008
296
864
109
990

Vascular access of HD incident patients
2008 - 2018

2009
282
940
111
895

Portuguese Registry of Dialysis and Transplantation 2018

2010

219
1034
117
931

2011

188
1033
71
844

2012

163
1007
61
844

2013

143
1101
61
870

2014

163
1088
60
912

2015

81
1068
74
872

2016

103
1093
59
940

2017

117
1094
57
862

2018
173
1222
45
926
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2008 - 2018
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56,4 56,3
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54 /
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/
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54,8 545 54,8 545
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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de Nefrologia Vascular access of HD incident patients
by country region and facility type

100% —
90% -

80% . .
70%

60%

50%

40% . — —

30% ; E— [
A ES SRR R
2 EE B i

0% — — —— 4,3% — — ——

North Centre Lisbon South Azores Madeira In In Center

Hospital

_ N = 2366
& AVFistula & Graft Tunneled Catheter & Non-tunneled Cat. 12 not

. S ) available
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Vascular access of HD prevalent patients
315t December 2018

AVFistula

735% _ il

Portuguese Registry of Dialysis and Transplantation 2018

Non-tunneled cat.
0,2%

Graft
9,0%

Tunneled catheter
17,3%

N =12223

4 not available
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Vascular access of HD prevalent patients
315t December, 2008 - 2018
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BN Vascular access of HD prevalent patients
by country region and facility type, 31 of December 2018

100% I - — S -
90%
I
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50% ]
40% e ’
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20%
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North Centre Lisbon South Azores Madeira Global In Hospital In Center

N =12223

4 not available

i AVFistula i Graft Tunneled Catheter i Non-tunneled Cat.
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315t December, 2008 - 2018
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315t December, 2008 - 2018

80
78
76

73,3 73,3 73,5
74 72,6 731

NN
o N

% of patients

(o))
(0]

(o))
(e)}

(@)]
IS

62

60
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Portuguese Registry of Dialysis and Transplantation 2018



-

Sociedade
0 e Graft rate of prevalent patients (%)

315t December, 2008 - 2018
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16,9

2013

15,8

2014

Catheter rate of prevalent patients (%)
315t December, 2008 - 2018
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2015

16,2

2016

16,5

2017

17,5

2018



-

Sociedade
Portuguesa
de Nefrologia
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72,0
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0,0
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Catheter rate of prevalent patients (%)

315t December 2018
42 centers above 20% cat rate
19 centers below 10% cat rate
National rate = 17,5%
Standard deviation = 3,6
17,5%
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In Hospital HD patients - 2018
80,0 . 19 centers above 20% cat rate

2 centers below 10% cat rate
National rate = 33,6%
Standard deviation = 20,1
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In Center HD patients - 2018
45,0
40,8
40,0
. 23 centers above 20% cat rate
17 centers below 10% cat rate

30,0 National rate = 15,8%

250 Standard deviation = 3,6

o0 15,8
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by age group in 2018

* 82,1% of 1660 patients that died in
2018 were more than 65 years old and

44,2% more than 80 years

* 7,6% of deaths occurred during the
first 90 days after starting dialysis
* Mortality in the first 90 days was

297
4,78% (5,05% em 2017)
< 65 years 65 - 80 years >80 years
M Prevalent 4548 4932 2744
B Died 297 629 734
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de Nefrologia Death causes in HD patients
during 2018

Infection (related with VA) Infection (not related with
Sudden death 1,7% VA)
8,5% 21,6%
Malignancy
11,5%
Cardiovascular —
24,8%
Cachexia
8,0%

Unknown Others known
10,4% 13,4%

N=1660

Portuguese Registry of Dialysis and Transplantation 2018
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2011 - 2018

100%
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60%
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0%

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

B Cardiovascular B Sudden death M Infection (related to VA)
M Infection (not related to VA) M Malignancy M Cachexia
B Others Known B Not available
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35,0

Cardiovascular and Infection deaths in hemodialysis (%)

2008 - 2018

30,0

25,0

= |nf (not rel VA)

v \/

15,0 16,9

20,7

10,0 T T T T

2008 2009 2010 2011 2012
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Cardiovascular and Infection deaths in hemodialysis (%)

2008 - 2018

35,0

30,0

25,0

=5 22,6 22,2

25,1 =B 25,3

23,2 23,3
Inf (all)

20,0

15,0

10,0 T T

2008 2009 2010

Portuguese Registry of Dialysis and Transplantation 2018

2011 2012 2013 2014 2015 2016 2017 2018



-

Sociedade
Portuguesa
de Nefrologia

Death causes during the first 90 days of HD
2018

Sudden death Infection (related Infection (not related with
11,1% with VA) VA)
2,4% 17,5%

Malignancy
17,5%

Cachexia
Cardiovascular 7,9%
23,8%

Others known
Unknown 5,6%
14,3%

N=126
Portuguese Registry of Dialysis and Transplantation 2018 —
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Number of pts
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Patients movement in 2018
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400

300
200
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sekeliogia HD patients movement in 2018
IN ouT
First treatment 2378 Deaths 1660
Transplant failure 159 Transplanted 394
PD into HD 99 HD into PD 24
Stop treat. or 163
recovery

GROSS MORTALITY RATE = 13,78%
(90d mortality = 4,78%)

Portuguese Registry of Dialysis and Transplantation 2018
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Mortality rates — hemodialysis
2018

National gross mortality rate = 13,78%

(90 day mortality = 4,78%)

Hemodialysis in hospital 20,66%
(90 day mortality = 6,5%)

Hemodialysis in center 13,10%
(90 day mortality = 4,4%)

Portuguese Registry of Dialysis and Transplantation 2018
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30
28
26
24
22
20
18
16
14
12
10

Gross mortality rate (%)

Gross mortality rate in hemodialysis
2008 - 2018

29,44

14,45 14,01 13,24 13,79 13,65 13,18 o 13,28 13,09 13,03 41?:78
e Bﬁ% 1 ﬁ:m 12,:-39\'/12,49 12,36 12,42 L
’ ,49
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
e==HD in Hospital ===HD in Center —All pts
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Gross mortality rate in hemodialysis
2008 - 2018

16

15 14,45

13,78

13,09 13,03/

14

13

12

Gross mortality rate (%)

11

10
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

- All patients
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Gross mortality rate in hemodialysis
in center treated patients, 2008 - 2018

13,28 13,24
12,76
12,35 12,39 12,49 12,36 12,42
11,82
11,49
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
HD in Center
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Impact of deaths until day 90, 2018
23
S 20,66
[
2 19 18
I
5 U
S 15 13,78
§ 13 S . 12,22
S 11
5 I 4,39% died until d90 I
7 - - S -
All In Center In Hospital

i Mortality sincedl & Mortality since d91
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o i Gross mortality rates — hemodialysis

since d1 and d91 by country region, 2018

Global
North

Center

South
Lisbon

Azores

Madeira

Portuguese Registry of Dialysis and Transplantation 2018

Mean Age

68,02
68,1

69,8

68,9
65
63,8

64,4

Mortality
since d1

13,78%
12,99%

15,78%

13,34%
13,69%
13,45%

12,20%

Mortality
since d91

12,74%
11,51%

15.01%

12,6%
12,97%
5,6%

11,79%

Deaths until d90
(% of incident)

4,75%
6,93%

2,98%

3,93%
3,18%
26,92%

2,00%
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Waiting list for renal transplantation
Hemodialysis patients, 2018

20,8%
(2542)

L YES mNO
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Waiting list for renal transplantation
HD patients, Active and temporary contraindication - 2018

i Normal and Urgent Temporary out B No
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PERITONEAL DIALYSIS
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1998 - 2018
240

228 229
220

200
180
160 149 147
140 A
120 108 - 116
103 101 102

100 93

80

e ___ "~ __—__ —
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per million population 2008 - 2018

25

22,25
2155 22,12

o 22,1
20,8 20,7 20,76
19,8
20
17,86
16,01

15
10

5

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

pmp
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Previous follow-up by nephrology (> 3 months)
PD patients, 315t of December 2018

88,2%

i Yes u No

Portuguese Registry of Dialysis and Transplantation 2018
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Count at 315 of December each year, 1998 — 2018

Q
s

-
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750 742 735 735 721
650
550 517 511
450

376 398 390
250 346
o

261
N III II|
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17 18
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“ Primary renal disease of patients accepted for peritoneal dialysis
during 2018
Diabetes
Unknown 19,2%

12,2% Hypertension

| 9,6%

Other Known __ |
17,9%

Chronic GN

: o . .
Hipoplasia/Displapigli¢ystic Disease 2is

3,9% 10,0%

N = 229

Portuguese Registry of Dialysis and Transplantation 2018



-

Sociedade
Portuguesa
de Nefrologia

Primary renal disease of prevalent peritoneal dialysis patients

315t December 2018
Diabetes
Unknown 15,5% Hyperteonsion
16,0% 7,8%

Chronic GN

Other Known 26,7%

20,3%

Policystic Disease
11,4%

Hipoplasia/Displasia
2,3%

Portuguese Registry of Dialysis and Transplantation 2018

N =787
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Patients treated by peritoneal dialysis
Manual vs automated, 31°t of December 2018

450 415

400

350

300

250 N =787

200 135 APD:47,2%

150 85 Age>65 years:27,9%;
100 Age>80years:3,6%

50 3 7 16

372

Patients count

CAPD APD

i Total > 65 years w>80years wi<18years
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de Nelvologle Patients treated by peritoneal dialysis
Manual vs automated, 315t December 1998 - 2018

900
787

800
700
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>00 415

372

©
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315t December 1998 - 2018
80
71,1
o 64
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wetieelos Patients treated by peritoneal dialysis

by region, 315 of December 2010 to 2018

300

266
250 234
200
143
150
100 1 8
66
5 | I

North Center South Lisbon Islands

Number of Patients

o

o

N =787
(2018)

m 2010 2011 2012 2013 m2014 w2015 m2016 m2017 m2018
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Mean Age of patients treated by peritoneal dialysis
315t of December 2008 — 2018
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54,8 -y
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315t December 2018

1,78%

95,55%
1,40%

1,27%

i Neg wHbsAg+ AntiVHC+  w AntiHIV +

N =787
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New patients
KTr failure

HD to PD
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PD patients movement in 2018

IN
229 Death

15 Transplant
53 PD to HD

Suspension

Renal Recovery

Mortality rate = 5,22 %
(90 d mortality = 2,7%)

OuT
46
74

123
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2008 - 2018
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2018
CardioVasc
44,2%

Sudden death
14,0%

N =46
8 patients died until day 90;

Infection (PD related)
14,0%

2,7% of incidente patients and
17% of all deaths

Others Known Infection ( Not PD related)
2,3% 11,6%

Cachexia Neoplasia
4,7% 9,3%

Portuguese Registry of Dialysis and Transplantation 2018
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2018

UF failure/Inadequacy
28,9%

Infection
33,3%

Mechanical problems
17,5%

Others
11,4% Non compliance
8,8%

Portuguese Registry of Dialysis and Transplantation 2018
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i Peritonitis episodes

2018

N=273

0,31 episodes / patients-2018

0,48
0,37
=

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Peritonitis rate
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PD patients in waiting list for renal transplantation
2018

50,7%

49,3%

L YES ENO
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PD patients in waiting list for renal transplantation
Active ant temporary contraindication for transplantation

39,0%

i Normal and Urgent Temporary out B No

Portuguese Registry of Dialysis and Transplantation 2018
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RENAL TRANSPLANTATION
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Renal Transplants performed
1980-2018

0,0

600

Total = 13164

500

593
573
530 b
525 513 527 i
480 485
436 - 448448
400 398 393
382 380
400 367 370 367358350 355
346
304 309
286
300 260256
199
200 182
99 106
26 30
: .
N

80 81 82 83 84 85 86 87 88899091 9293949596979899 0 1 2 3 4 5 6 7 8 9 101112131415 1617 18
Years

Renal Transplant counts per year
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2018
120 108
100
ﬁ g0 |/
= 65 69 446 tx deceased donor
= 60 28 59 (11,6%) live donor
e 42 35 multi-organ transplants
o 40 —
0 ’ i total = 505
20
00 ooolooooo 01050000 02420000M0000200000
O 1 1 1 1 \- i

HGSA HSMaria HG Orta CHLO StC HS Jodo HC HSM-Ped CHUC CVP
Cabral

M Deceased donor M Living donor M Kidney and Pancreas M Kidney and Liver M Kidney and Heart [ Pacreas after Kidney
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per million population, 2008 - 2018
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Previous renal replacement therapy, 2015-2018

450

414

400 -
350
300 -

= 2015
250 -

= 2016
200 " 2017
150 - = 2018

100 ~

50 -

N = 505 (2018)

Hemodialysis Peritoneal Dialysis Pre-emptive
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Primary renal disease of renal transplanted patients
during 2018
Diabetes
17,6%
Hypertension
Other Known 10,7%

20,3%

Hipoplasia/Displasia
2,2%

Chronic GN
32,5%

Policystic Disease
16,6%
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Incidence of transplantation
How do we compare?
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Renal transplants
performed in 2016
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Deceased donor transplant rate
renal registries providing individual patient data
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Renal transplants
performed in 2016

transplants from deceased donors
by country

Deceased donor transplant rate
renal registries providing aggregated data
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W i Renal transplantation: living vs deceased donor
2018
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Renal transplantation activity
1980 - 2018
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