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Preface

The Norwegian Renal Registry (Norsk Nefrologiregiisivas formally constituted in 1994 as a
collaboration between The Norwegian Renal AssamatiNorsk Nyremedisinsk Forening) and
Oslo University Hospital-Rikshospitalet, with thadter as the formal owner. National data on
renal replacement therapy (RRT) had been collegttdn The Renal Association since 1980 in
a less formalised manner, and the transplant cbattestored data on transplanted patients since
the late sixties. Further, Norwegian renal unitd reported to the ERA-EDTA-registry since the
late sixties.

Since the mid-90ies, a process of transition frgoui@ epidemiological registry into a quality-
oriented registry has progressed. With the presagtof collecting and processing quality data,
they cannot be collected in time to be includethaannual report, but selected data may be
included in the next years report; others will benhe for quality-seminars and special reports.

National organisation and policy

Norway has 5.018 mill. inhabitants (July 2012) 48dcounties with populations ranging from
74.200 to 618.400. Each county, except one, hasitaat renal unit and some have two, further
some have satellite units run in close contact ighcentral unit. There is only one transplant
centre (two during 1963-83). Pre-transplant workagwell as post-transplant follow-up beyond
3 months, is handled by the county-centres.

The centres, at present 24, are responsible fortteg data from day 1 on all patients receiving
renal replacement therapy (RRT) for chronic readlife within their area. Reporting is
considered to be complete. Treatment of acute faitafe is not reported unless the failure turns
out to be irreversible, in which case the wholatiteent period is included. Minor changes of
treatment modality, e.g. from HD to HDF or betw&shPD and APD, are not reported.
Similarly, temporary changes to HD for PD-patiests not reported. At intervals, cross-
checking for unreported deaths is performed agaiffisial census data.

Transplantation has always been considered thertesd of choice, if possible with a living
related donor. Since 1984, also unrelated donars been used. Acceptance criteria for
transplantation have been wide, strict age limatgehnot been applied. Over time, an increasing
number of non-transplantable patients have alsn b#ered life-long dialysis.

Incidence and prevalence calculations in this reg@ based on the national population data
from July 2012, although this in some instances beglightly misleading since population
changes have not been uniform in all counties duhe period.

Incidence figures for 2012

During 2012 a total of 515 new patients (in 20104 )bentered renal replacement therapy (RRT),
l.e. 102.6 per mill. inhabitants.

A majority of 329 (63.9 %) were males and 186 (3&)lfemales. Median age at start was 64.9
years, mean 63.1 years, ranging from 5.5 to 9Cagsye

Tabulated by first mode of treatment, and ageaat of treatment:

< 15| 15-24) 25-34| 35-44| 45-54| 55-64| 65-74| 75-84| 85+] Total| in %

HD 1 5 14 23 41 75 86 89 15 349 67.8

PD 0 1 0 7 13 22 16 29 3 o1 17.7

X 3 2 4 I 19 21 17 2 q 73 146

Total] 4 8 18 37 73| 118§ 119 12D 138 515 100

in %|0.8 | 1.6 | 35| 7.2 142 229 231 233 B.K0O




At start of treatment, 348 (68 %) were considengthkir nephrologist to be a potential
candidate for transplantation, while 167 (32 %)enveccepted for life-long dialysis (the latter
constituting 40 % of those starting with HD and%Df those starting PD).

Among patients starting dialysis in 2012, 79 % hadn under control by the renal unit for at
least four months, while 21 % were previously unkno

Incidence data: Changes 1980-2012
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Incidence data: Age at start

Age of new patients in RRT

Percentiles and range, by year of start
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Since registration started in 1980 there has bemm@nuous shift in patient age. Both the
maximum and the median age at start of RRT haveased. Also the 5-percentile and 95-
percentile values (i.e. including the majority attipnts) have increased with a similar number of
years. But also smaller children have been accetftedoungest ever started PD in 2011 at age
two days. Ten children below 15 years started RRA0IL1; after the peak number of 12 in 2005
we seem to be back to the previous range; betwesand ten per year.

Incidence data: Primary renal disease

1980-89| 1990-99 2000-04 2005-09 2010{11 201
Glomerulonephritis 35% 27% 18% 18% 169 16%
Pyelo/interstitial nephr. 15% 11% 11% 10% 9% 8%
Polycystic diseases 10% 9% 9% 8% 79 139
Diabetic nephropathy 13% 11% 15% 16% 16% 179
Amyloidosis 6% 5% 3% 2% 2% 4%
Vascular/hypertensive 7% 21% 28% 319 39% 309
Immune/systemic 5% 5% 4% 4% 4% 5%
Kidney tumour 1% 1% 1% 2% 2% 1%
Myelomatosis 2% 2% 3% 3% 1% 3%
Other defined 4% 4% 3% 4% 3% 2%
Unknown 3% 3% 4% 4% 3% 3%
N: 2018 3234 2149 2556 1013 515

The main change over time has been an increasagsotilar/hypertensive nephropathy and a
relative reduction of glomerulonephritis. Whethastonly reflects changed coding practice or a
true shift is not known. Amyloidosis also seemsucsl over time.

Diabetic nephropathy has contributed 10-17 % per year. In 2012, 30 wegestered as having
Type | and 55 as Type Il diabetes, 82 patients wailier types of primary renal disease were
recorded as having diabetes as a co-morbid faalionére Type Il), thus 32 % of new patients
were diabetics.

The time from onset of diabetes to start of RRTede#d considerably. For the 30 with Type |
diabetes the mean time was 32.3 years, for theitbblwpe Il diabetic nephropathy the mean
time was 17.6 years. Type Il diabetics judged teeteamprimary renal disease other than diabetic
nephropathy in mean had 11.1 years of pre-RRT thalmhuration.

Cardiovascular diseaseas often present at start of RRT. Coronary heiggake was reported in
131 (25%), 74 (14%) had anamnestic heart failucboEverified left ventricular hypertrophy

was reported in 114 (22%). Cerebrovascular diseaseeported in 68 (13%) and peripheral
atherosclerotic disease in 72 patients (14%) wWi0l€10%) had chronic obstructive lung disease.

Prevalence data: Status by 31.Dec. 2012.

By the end of 2012, 4448 patients in Norway reagirenal replacement therapy, i.e. 886.5 per
million inhabitants. This represents an increas&l® patients or 2.7 % since 2011.

Gender: 65.0 % males and 35.0 % females. Eleveanpstvere on home-HD (7 in 2011).

Median age by the end of the year was 60.5 yearanr8.6 years and range 1 - 95 years.



Tabulated by last mode of treatment, and age by€2012:

< 15| 15-24)| 25-34| 35-44| 45-54 | 55-64| 65-74 75-§485+ | Total| in %

HD 3 9 38 73 112 187 260 271 8 1044 235

PD 1 1 2 11 21 38 36 71 14 196 4.4

b
]
TX 38 84 | 186| 455 639 848 689 233 16 32Dp8 72.1

Total 42 94 | 227] 539 772 1078 991 595 115 4448 100

In %] 09| 21| 51| 121 174 24.1 223 134 26 100
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Transplantation and waiting lists:

A total of 299 renal transplants were performe®sib University Hospital Rikshospitalet in
2012, i.e. 60 per million inhabitants. In 81 (2784 graft came from a living donor (LD), 23 of
those were biologically unrelated to the recipid® were spouses). Among the LD-graft
recipients 35 out of 73 first graft recipients wegrafted pre-emptively, 3 out of 8 re-graft
recipients did not receive dialysis. 218 patiepteived a deceased donor (DD) graft, 40 out of
the 177 first graft recipients were pre-emptivednsplanted (23 %), while 10 out of 41 had a re-
graft without entering dialysis. There were 258tfgrafts (73 LD and 177 DD), 38 were second
grafts (7 LD, 31 DD), seven third grafts (all DDjydafour fourth grafts (1 LD, 3 DD).
Simultaneous kidney + pancreas transplantationpggermed in 17.

In principle, transplantation is offered to all ipats considered to profit from it, with no strict
upper or lower age limit. The age of the 250 fipf-graft recipients in 2012 ranged from 1 to

81 years, with a mean age of 54 y. Out of theB&p2vere above the age of 65 and 5 % were 75
or older. The 73 recipients of a first LD-graft wdrom 1 to 75 years, mean 47 y. Regraft
recipients (n=49) were from 17 to 74 years, meag.50



Renal replacement therapy in Norway
Status by end of year - pats. pr mill. inhabitants
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By end 2012, 202 patients (40.5 per mill.) werdlanactive waiting list for a DD renal gratft.
This represented an increase of 12 patients (6rié¢ 2011. Among those waiting by Dec.31,
median time on the list was 6.0 months. 52 % hatkddess than 6 months, 80 % less than one
year and only 7 % more than two years. The 21&®m&tis given a DD-graft in 2012 had a
median waiting time of 9 months and a maximum @ fnths at the time of grafting.

Among the 1240 patients in dialysis treatment bg.B&, 649 (52.3 %) were for various reasons
not considered candidates for a new renal graft.

New patients in 2012 — status at start of RRT.
A total of 515 patients started RRT in 2012. Amamg 349 starting haemodialysis, the access
was via catheter in 249 patients (71%), while 2% AV-fistula (100) as access.

Status at start of RRT Total (n:515)| HD (n:349) PD (n:91) | Tx (n:75)
Creatinine (mean) 61 dmol/l 652 615 458
eGFR (mean), (excl. children) 9.1 8.6 8.7 12.2
Albumin (mean) 36 g/L 34 39 44
Haemoglobin (mean) 10.6 g/dL 10.3 11.0 11.7
Haemoglobin - % <11 g/dL 57 % 66 % 41 % 32 %
ESA use 47 % 43 % 57 % 41 %
Active D vitamin use 60 % 54 % 77 % 62 %
Statin use 53% 52 % 59 % 49 %
Not on antihypertensive drugs 12 % 14 % 7% 7 %
Using >2 antihypertensive drugs 51 % 49 % 62 % 47 %

As might be anticipated, pre-emptively transplargatients had a somewhat lower serum
creatinine, thus higher GFR, and a higher haemagiahd albumin than those starting dialysis.
Among patients known less than four months, 77 #hitsemoglobin <11 g/dL.



While pre-emptive transplantation is consideredist initial RRT, HD by catheter may be
considered the poorest alternative. In the follgMigure, individual centres are ranged by the
proportion starting with catheter (NORW = countirngm “best” to “poorest”. Admittedly, small
centres and centres not offering PD are disadvadtagsuch comparisons.

Initial RRT 2012, by centre.
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Death in RRT:

A total of 387 patients in renal replacement themipd during 2012, i.e. 8 % out of the 4846
persons at risk. Among these, 71 % were males @8d females. Median age at death was 73
years, mean 72 years, and the range 19-93 yeatsaiviégme from start of RRT until death was
47 months, with a range spanning from 4 days tpe29s.

The final mode of treatment was HD for 222 patiemtd PD for 41, while 124 died with a more
or less well-functioning graft. Three patients dwthin two moths after graft loss, thus 127
deaths were termed “Tx-related”. Dialysis treatmeas terminated and followed by death in 46
patients; in 10 of those the patient decided tosefurther treatment.

Cardiac complications (33%) were the most frequanses of death, followed by infections (23
%), and malignant tumours (16 %).

Reqional differences within Norway.

Incidence:

During all the years since data collection waststhrthe number of patients reported has differed
substantially between centres, also after cornedtio population size. Further the first mode of
treatment (HD, PD or pre-emptive transplant) fovpatients differs considerably. In the
following figure, patients were grouped by countylomicile at RRT-start and the incidences
were calculated as a yearly mean for the five-pesiod 2008-2012:



RRT in Norway 2008-2012

Mean yearly incidence, by first treatment and county
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As appears, the mean yearly incidence of RRT-gtaréd from 74 to 137 pr. million, with
Rogaland having the lowest and Hedmark the highestn incidence. With the rather small
population in most counties, figures may be exmktiechange from year to year, but over years
there has been a lower incidence in the west-coastties. A preliminary analysis of county-
wise age groupings, diagnosis groupings, differemee@cceptance for permanent dialysis, or late
referral rates, gave no explanation of the markadations in incidence.

When age-related incidence is calculated for tineeseohort, it appears that the incidence among
persons younger than 50y. does vary somewhat beteeeties, in the 50-65y. the differences
seem more marked, and even more so in the oldesiragp.



Age-related incidence of RRT, by county
Mean yearly incidence 2008-2012
among age groups 0-50; 50-65 and above 65 .
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There is national consensus that pre-emptive ttantgiion is preferable. Looking solely at
2012-data (i.e. not the figure above), this wasead in 15 % of all. In the individual counties
the numbers are small, but this figure ranged f@d¥h to 41 % (Vest Agder).

Efforts are also done to increase the use of PDirSsome counties PD is rarely used, in others
up to 42 % (Nordland) of new patients in 2012 Hasd &s first treatment mode. 68% received
HD as first treatment mode, in the counties thigea from 47 % to 91 %.

The proportion of the new dialysis patients in 20d® started RRT without having been known
by the renal unit for at least 4 months was 24 %) wide variations between centres; from 0 %
and up to 48 %. In the majority of these caseslihgnosis would imply that renal failure has
developed gradually over years. These figures se#rto have improved significantly over the
years; thus in most counties there seem to be foe@uiproved co-operation with the primary
health service in order to achieve more in-timenrefs.

Prevalence:

Again, the data demonstrate great differences letwee counties. In all counties the majority
of patients have a functioning graft, constitutirgm 65% to 80% of the total RRT-population.
The dialysis prevalence ranges from 178 to 344wpkrinhabitants in the counties, indicating
considerable differences in workloads and costsome counties, three out of four dialysis
patients are not considered candidates for a naft; gr others this applies to one out of three.
But counties with high dialysis prevalence do netessarily have a high prevalence of ‘non-
transplantable’ patients.



RRT in Norway by end of 2012

Prevalence, by treatment mode and county
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Survival on RRT:

We have compared the patient survival on RRT (editment forms) by county (at RRT-start)
for the cohort starting RRT in Norway during theag@2000-2012, censoring date May 1, 2013.
From the Kaplan-Meier tables, observed half-life.(the time at which the calculated survival
rate dropped below 50%) for all counties were drafsican be seen from the figure, half-life
estimates by individual county ranged from 3.8 .toykars.

Survival on RRT; new pats. 2000-2012
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One simple explanation for the observed differesaenot be given. As could be expected,
mean age at start was significantly lower thanmidgonal mean in county, and higher in

countyc, but countya had the highest mean age of all counties. Codioty the other hand had
the highest proportion of males, of patients witibétic nephropathy, and the highest proportion
of active smokers. Although none of these factergated significantly from the national means,
the sum of negative factors seems to offer a redderexplanation.

Concluding remarks:

The 2012 figures seem to confirm that the incidesfd@RT in Norway is levelling off, in line

with that seen in other European countries. 204@ gave a high transplantation rate, the dialysis
population increased by 2% while the transplanteton increased by 3%. Due to improving
survival rate in dialysis and transplantation, liertincreased prevalence of RRT-patients can be
expected over the coming years.

Comparing our data on the quality of RRT with uedainternational guidelines, it seems that
there still is room for quality improvement. Regystlata will over the coming years be used for
comparisons between the centres to a greater ¢kamhas been the case. Hopefully, the
registry can in this way be an instrument for inya@ RRT quality and thus benefit the patients
who have consented to have their data includelddmegistry.

Registry data are also regularly used by Norweggphrologists as basis for scientific papers,
congress presentations and PhD-thesis. A list bligations has since spring 2012 been
presented omwww.nephro.nalong with the annual reports, from these appatsduring 2012

a total of 12 papers and five PhD-theses have fmea or less based upon data from the
registry. Data delivered to the ERA-EDTA RegistnyAimsterdam are included in its reports and
publications; some are also forwarded to the USRE&®1ts (chapter of International
comparisons).

From January 2011, the Registry has moved fronitistof Immunology to the Renal Unit
(within Department of Transplantation Medicine)danprocess of making the registry less
vulnerable (i.e. dependent on one individual) idarmway. The registry has received status as a
National Medical Quality Registry by the proper iatl authorities.

Regardless of status, the cooperation with all Ngan nephrologists, demanding their steady
efforts to keep the registry updated, is a prematpufor keeping a complete and reliable registry.

Report completed 17.06.2013
Torbjarn Leivestad M.D. Ph.D.
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Appendix:

ESRD 2012 in Norway

Patient dynamics

Transfer in:
ESRD patients HD: 7 sz
PD: 1 g
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Tromsg 6 11 5 2 18 28 14 139 181 6134 98 0 13 3 17
Harstad 7 0 0 7 11 1 39 51 1486 0 0 1 1 4
Bodg 7 9 8 1 18 44 19 136 199 8682 76 144 12 5 32
Levanger 6 8 6 0 14 31 8 79 118 4794 8 76 6 4 23
Trondheim 4 27 4 9 40 65 17 210 292 10933 151 387 19 7 50
Kristiansund N 1 6 0 0 6 25 0 21 46 3311 0 0 6 0 14
Alesund 1 14 5 3 22 49 9 118 176 7926 133 0 11 5 32
Forde 2 10 1 0 11 31 0 51 82 4519 0 49 4 2 22
Bergen 2 18 6 9 33 79 14 256 349 11952 51 167 14 9 57
Stord/Hauges. 2 13 2 0 15 36 4 67 107 5172 53 1 5 3 18
Stavanger 8 2 12 22 53 5 188 246 9432 85 44 11 9 36
Kristiansand S 1 9 2 7 18 39 5 121 165 6275 55 0 7 2 28
Arendal 4 3 1 8 23 7 82 112 3373 20 43 5 4 17
Skien 4 20 4 2 26 49 10 118 177 7340 0 48 12 7 39
Tonsberg 19 2 4 25 28 10 154 192 4805 126 107 16 7 18
Honefoss 1 3 0 0 3 20 0 51 71 3781 0 0 8 1 11
Drammen 1 13 7 3 23 43 11 160 214 6885 37 0 11 4 23
Beerum 8 0 0 8 24 0 22 46 4109 0 0 7 3 13
Lillehammer 3 17 8 3 28 40 13 131 184 6036 29 0 15 7 32
Elverum 1 18 5 2 25 50 8 117 175 7226 0 81 17 2 32
Fredrikstad 2 18 3 4 25 60 4 192 256 9691 12 0 15 6 32
AHUS 54 10 5 69 106 19 269 394 14139 0 0 22 20 42
Ulleval 34 8 4 46 99 18 305 422 14981 50 0 18 10 52
RH 1 0 4 5 11 0 182 193 2495 241 242 5 6 5
SUM 349 91 75 515 1044 196 | 3208 | 4448 165477 1225 | 1389 | 260 | 127 | 649
# Pr. mill innb. 69,6 | 18,1 | 14,9 | 102,6 | 208,1 | 39,1 | 639,4 | 886,5 | ie.+2,0% 129,3
% of total 67,8 | 17,7 | 14,6 | 100,0 | 23,5 4,4 72,1 100,0 fra 2011 52,3
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