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Current Renal Replacement Therapy in Korea

— Insan Memorial Dialysis Registry, 2009 —
ESRD Registry Committee, Korean Society of Nephrology#*

Abstracts

Registry committee of Korean Society of Nephrology has collected data about dialysis in Korea through

on—line registry program in KSN internet web site. The status of renal replacement therapy in Korea at the

end of 2009 was as follows:

D

2)

3)

4)

5)

6)

7)

8)

9)

The total number of patients with renal replacement therapy (RRT) was 56,396 (hemodialysis: HD
37,391, peritoneal dialysis: PD 7,618, functioning kidney transplant :KT 11,387). Prevalence of RRT
was 1,113.6 patients per million population (pmp). The proportion of RRT was HD 66.3%, PD 13.5%,
and renal transplant 20.2%.

New RRT patients in 2009 were 8,906 (HD 6,540, PD 1,125, KT 1,241). Incidence rate was 175.9
pmp in 2009.

The most common primary cause of end stage renal diseases was diabetic nephropathy (45.4%), hy-
pertensive nephrosclerosis (18.3%) and chronic glomerulonephritis (11.1%), in order.

The number of RRT centers was 641 and total number of HD machines was 13,874. Dialysis patients'
individual data were collected from 72.1% of overall RRT centers.

Mean age of HD patient was 57.9 years old, of PD was 54.5 years old. Proportion of patients on HD
more than 5 years' maintenance was 43%.

Mean BMI (body mass index; kg/m*) of HD patients was 21.8 kg/m”® and BMI of PD patients was 23.4
kg/m”. Mean blood pressure was 102.0 mmHg in HD and 99.8 mmHg in PD patients. Pulse pressure
was 63.4 mmHg in HD and 53.0 mmHg in PD patients.

Mean hemoglobin of HD patient was 10.34 g/dL (hematocrit 31.5%), PD was 10.13 g/dL (Hct: 30.2%).
Mean urea reduction ratio was 67.5% in male HD patients and 73.8% in female HD patients. Mean Kt/
V was 1.378 in male patient, 1.652 in female patients.

The common co—morbid disease of HD patients was hypertension (44.7%), coronary artery disease
(6.0%), hepatitis B (5.0%), and those of PD patients were also hypertension (53.7%), coronary artery
disease (7.8%), congestive heart failure (5.8%).

10) Overall patient survival of male dialysis patient in 5 years was 65.4%, female patients was 67.4%.

HD patient's 5 year survival was 67.4% and PD was 59.4%. Diabetic dialysis patient's 5 year survival
was 55.9%.

11) Common causes of death were unknown cause or not uremia associated cardiac arrest (13%),
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cerebro—vascular accident (11%), sepsis (10.4%), uremia associated cardiac arrest (8.5%), and
myocardial infarction (8.0%) in 2009.

12) The number of kidney transplantation was 1,241 (cadaver donor 495) in 2009.

Key words: renal replacement therapy, hemodialysis, peritoneal dialysis, kidney transplantation, prevalence,

incidence, survival, dialysis adequacy
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Part 1. Prevalence & Incidence of ESRD

Table 1—1. Prevalence of renal replacement therapy.

HD PD Transplant Total
1,335 (32.6) 573 (13.9) 621  (15.1) 2,534 (61.7)
3,012 (74.0) 1,058 (25.2) 982 (23.4) 5142 (122.7)
4311 (101.8) 1,130 (26.7) 1,866 (44.1) 7,307 (172.6)
5,890 (135.3) 1,599 (36.7) 2,862 (65.8) 10,351 (237.8)
7,387 (162.7) 2,284 (50.3) 4,116 (90.6) 13,787 (303.6)
9,635 (207.5) 2,976 (64.1) 5,461 (117.6) 18,072 (389.2)
13,473 (285.6) 3,912 (82.9) 6,515 (138.1) 23,900 (506.7)
15,853 (330.4) 4,671 (97.4) 7,522 (156.8) 28,046 (584.5)
17,568 (363.8) 5,489 (113.7) 7,957 (164.8) 31,014 (642.3)
20,010 (412.4) 5,712 (117.7) 8,271 (170.5) 33,993 (700.6)
23,348 (478.2) 6,807 (139.4) 8,635 (176.9) 38,790 (794.5)
25,335 (516.5) 7,569 (154.3) 8,987 (183.2) 41,891 (854.0)
27,246 (553.0) 7,816 (158.6) 9,271 (188.2) 44,333 (899.8)
29,031 (585.0) 7,990 (161.0) 9,709 (195.7) 46,730 (941.7)
30,907 (617.7) 7,649 (152.9) 10,119 (202.2) 48,675 (972.8)
33,427 (663.3) 7,840 (155.6) 10,722 (212.8) 51,989 (1031.6)
2009 37,391 (738.3) 7,618 (150.4) 11,387 (224.8) 56,396 (1113.6)

{ }: number of patients per million population, Population in Korea at the end of 2009: 50,643,781,
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Fig. 1—1. Patient numbers of renal

replacement therapy at the end
of each year.

Fig. 1—2. Point prevalence of renal replace-

ment therapy (Patients numbers
per million population, HD: hemo-
dialysis, PD: peritoneal dialysis,
KT: kidney transplantation).

/
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HD PD Transplant Total
1986 670 (16.3) 287 (7.0) 221 {?;.4} 1,173  (28.7)
1988 1,516 (36.2) 375 (8.9) 428 (10.2) 2,319 (55.3)
1990 2,418 (57.1) 530 (12.5) 624 (14.7) 3,572 (84.3)
1992 3,083 (70.8) 705 (16.2) 765 (17.6) 4,553 (104.6)
1994 2,999 (66.0) 907 (19.9) 685 (15.1) 4,591 (101.1)
1996 3,670 (79.0) 1,388 (29.9) 919 (19.8) 5,977 (128.7)
1998 2,463 (52.2) 753 (15.9) 994 (21.1) 4,210 (89.3)
2000 2,736 (57.0) 1,021 (21.3) 683 (14.2) 4,440 (92.5)
2001 3,373 (69.9) 1,279 (26.5) 848 (17.6) 5,500 (113.9)
2002 3,878 (79.9) 1,666 (34.3) 739 (15.2) 6,283 (129.5)
2003 4,769 (97.7) 1,866 (38.2) 806 (16.5) 7,441 (152.4)
2004 5,279 (107.6) 2,246 (45.8) 853 (17.4) 8,378 (170.8)
2005 5,400 (109.6) 2,381 (48.3) 762 (15.5) 8,543 (173.4)
2006 5,694 (114.7) 2,568 (51.7) 935 (18.8) 9,197 (185.3)
2007 6,193 (123.8) 2,062 (41.2) 928 (18.5) 9,183 (183.5)
2008 6,415 (127.3) 1,619 (32.1) 1,45 (22.7) 9,179 (182.1)
2009 6,540 (129.1) 1,125 (22.2) 1,241 (24.5) 8,906 (175.9)

Part 1. Prevalence & Incidence of ESRD (2)

Table 1—2. Number of new renal replacement therapy patients.

percent(%)

{ ): number of patients per millien population (Population in Korea at the end of 2009: 50,643,781)
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Fig. 1—3. New renal replacement therapy patients
in each year.

’
. Table 1—3. Causes of end stage renal disease in new patients.
Percent (%)
Causes
1992 1994 1996 1998 2000 2002 2004 2006 2007 2008 2009°
Chronic Glomerulonephritis 263 265 216 179 14 138 126 13 116 121 111
Not Histologically confirmed 197 204 167 136 106 10 8.6 9 83 82 75
Histologically confirmed 5.6 5 49 43 34 39 39 39 33 38 36
Diabetic nephropathy 195 261 308 389 407 407 434 423 449 419 454
Hypertensive nephrosclerosis 154 208 183 178 166 16 162 169 172 187 183
Cystic kidney disease 21 22 18 17 22 16 14 17 17 17 18
Renaltuberculosis 11 15 12 05 04 05 03 03 03 02 02
Pyelo/interstitial nephritis 13 11 07 1 08 06 06 06 05 05 05
Drugs or nephrotoxic agents 4 3 0.1 0.6 0.3 0.3 04 0.2 03 0.2 0.3 0.3
Lupus nephritis 08 07 1 05 09 08 06 06 06 06 06
Gouty nephropathy 07 0.7 0.6 05 0.7 04 0.5 03 03 0.3 0.3
Hereditary nephropathy 0.3 0.7 0.4 0.2 01 0.2 0.3 03 0.2 0.3 0.2
Kidney tumor 0.1 0.1 02 02 02 03 03 02 01 02 02
Other 41 27 28 39 3 56 59 6 51 58 52
Uncertain 286 178 159 166 202 19 178 475 172 176 16.0
*n=9AR?R
’
. BCGN ODM OHTN
DM:
45.4%
N7
L] HTN:
18.3% Fig. 1—4. Three major causes of end stage
renal disease patients who were
CGN: initiated renal replacement therapy
11.1% in each year. (DM: diabetic nephro-

Year

85
8687888990919203 949596 9798 00 01 020304050607 08 09

pathy, CGN: chronic glomerulone-
phritis, HTN: hypertensive nephro-
sclerosis). Note increase of DM
and decrease of CGN.

/
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Part 2. Renal Replacement Therapy Modalities
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Fig. 2—1. Proportion of renal replacement modalities, annual prevalence and
incidence. HD, hemodialysis; PD, peritoneal dialysis; KT, kidney

transplantation.
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Fig. 2—2. Numbers of dialysis centers, hemodialysis machines and machine per each
dialysis center in Korea.
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Part 3. Regional Distribution of Patients & Facilities

Table 3—1. Administrative regional distribution of dialysis patients
& hemodialysis machines.
Total Dialysis pts./ Dialysis HD  HDpts/HD
Dialysis pts  Million pop. Centers machines machine

HDpts  PDpts

M2 seoul 8,856 2,469 11,325 1,082 138 3,144 28

= AL Busan 2,948 862 3,810 1,066 44 1,112 27

£ 7 Daegu 1,979 754 2,733 1,089 32 718 238
ol & Incheon 1,723 403 2,126 771 22 567 30
2% Gwangiu 1452 238 1,690 1,169 30 638 23
of & Daejeon 1,243 261 1,604 1,004 17 501 25
22+ Ulsan 659 69 728 644 13 275 2.4
27| Gyeonggi 7,626 1,267 8,883 757 127 2,966 26
2+l Gangwon 1,157 323 1,480 970 23 477 24
A% Chungbuk = 1,252 113 1,365 881 22 450 28
&Y Chungnam 1,504 94 1,598 770 27 517 29
= Jeonbuk 1567 146 1,713 914 18 449 35
& Jeonnam 1,088 97 1,185 613 25 503 22
# = Gyeongbuk 1,561 185 1,736 642 28 506 31
2i1F Gyeongnam 2,251 282 2,533 767 37 837 27
H = Jeju 535 65 600 1,066 11 214 25
Total 37,391 7,618 45009 889 614 13,874 27

Table 3—2. Distribution of dialysis patients and machines according

~ to life zonex.
‘ Populaion  HD FD D:‘:::. p"::.“:l'l:m Dialysis Dialysis "Obv/
(] patients patients patients pop. centers machine machine
TEH 24,949,900 18,206 4128 22,334 287 6677
(Capital area ) B95 27
(seoul ncheon, Gyeonggh 49.3% 48.7% 54.2% 49.6% 46.7%  481%
s 5124040 3993 468 4467 &6 1,468
(Ch_urlgchung ] 872 27
B 10.1% 10.7% 6.1% 2.9% 107%  106%
ZyA 5,254 408 4,107 481 4588 73 1,590
(Honam) 873 286
b |.....:|;mm 10.4% 11.0% 6.3% 10.2% 119%  11.5%
e 13,221978 9388 2162 11,540 164 3,448
(Youngnam) 873 2.7
(Busan, Daegu, Gyeongnam,
- e 26.1% 26.1% 28.2% 25.6% 251%  249%
1525542 1,57 323 1480 23 477
aAnH 970 24
(Gangwen) 3.0% 3% 4.2% 3.3% 3T7% 34%
Total 50,643,781 37,391 7,618 45,009 889 614 13874 27
"I FEA| M2 Data of Jeju-do is not shown.
SF=
(Capital gﬂﬂ
area) (Gangwon
Area)
4129
323 _
48.7% 54.2%
H PD
HD PD
=33 HuA
(Chungcheong (Youngnam
Area) Area)
251%
HD PD 28.2%.
HD PD
SHA
(Honam
Area)

Dialysis Patients . T . . .
11.0% 481 atthfyzl End of 2009 Fig. 3—1. Distribution of dialysis patients and

machines according to life zone.

HD HD : 37,391
PD: 7,618
e Total : 45,009
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Number of Dialysis centers

’

Part 4. Dialysis Patients Demographics (1)

Table 4—1. Percent of dialysis centers contributing
individual patient data.

Dialysis  Internet  Paper Total contributed Contributing
centers* Input data center rate (%)

ME Seoul 132 77 24 1m 76.5
H4hBusan 41 22 4 26 634
i+ Daegu 30 14 4 18 60.0
21H Incheon 19 i 6 13 684
E Gwangju 29 16 [ 22 759
ciH Daejeon 12 10 0 10 833
=it Visan 13 6 4 10 76.9
#7| Gyeonggi 120 55 23 78 65.0
2+ Gangwon 23 9 10 19 B2.6
=% Chungbuk 21 10 8 18 85.7
£'d Chungnam 26 14 5 19 731
& Jeonbuk 18 9 2 1 614
HyY Jeonnam 24 1" 3 14 583
#% Gyeongbuk 28 15 [ 2 | 75.0
A< Gyeongnam 39 27 [i1 33 B4.6
HF Jeju 9 7 1 ] 889
Total 584 309 112 421 721

< B BT |ROM HI22| 2|27 |ZHL30M4)E M2

535 562

1999 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Overall Contrib. Rate : 64.2%

(361/562)

Private Clinic : 566.5%
(161/274)
General Hosp.: 69.0%
(138/184)
Univ.Hosp. : 80.5%
(62/77)

Qintemnet, Priv. Clinic
@Paper, Priv. Clinic
@No. only, Priv. Clinic

Ointenet, Gen. Hosp.
@Faper, Gen. Hosp.
@No. only, Gen. Hosp.

Dinternet, Univ. Hosp.
BFaper, Univ. Hosp.

ENo. only, Univ. Hosp.

HD 2009

1986

1998 54.0 46.0
2001 53.7 %63
2002 54.0 460
2003 [ ... 532 468
2004 54.7 353
2009 == —————— /
2000 [ 851 449 ‘
2007 55.3 44.7
2008 E E
PD 2009 55.8 442
2008 57.3. 42.7 OMale
2007 57.2 228 || OFemale
bl ————— O ——— ]
2005 56.7 43.3
2004 56.3. 3.7
gl S Ly —— e T
2002 55.4 446
am [ 853 41
1998 55.0 250
1995 58.0 1 42.0
1991

Fig. 4—1. Individual patients data contributing
rate of dialysis centers according
to hospital classification.

Fig. 4—2. Gender ratio of HD & PD patients
according to years.
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Part 4. Dialysis Patients Demographics (2) - Age

1400

HD HD+PD PD
1200 A 57.9%+13.7yo 57.31£13.8y0 54.5+13.8y0
(n=31,399) (n=38355) (n=6,956)

1000 H

800 -

600 -

400 +

200

Fig. 4—3. Age distribution of dialysis patients
according to dialysis modalities.

0 -
0 20 40 60 80 100

2009 662
2008 67.7
2007 69
2006 67
-~ 2005 72
Cal 2004 73
§ 2003 74
s 2002 5
o 2000 a1
1008 79,
1997 84
1996 O<65 year-old 8g
1990 0265 year-old | 89
. . . R R 186
<20 20-29 3039 40-49 50-50 6069 7079 >80 0% 20% 40% 60% 80% 100%
Fig. 4—4. Age distribution of dialysis patients according to Fig. 4—5. Elderly dialysis patient (over 65 year—old).
years. Note the peak age was shift to old age. proportion according to year.
700 AGE
—> DM :60.6+11.6(n=15,322)
600 { === HTN :58.4%+13.8 (n=7,597)
— GN :51.3%£14.4(n=5,408)
500
400 1
300 1
200 1 Fig. 4—6. Age distribution of dialysis patients
according to underlying diseases,
100 - diabetic patients (DM), hypertensive
nephrosclerosis (HTN) and
glomerulonephritis (GN). Note
0 difference of peak age between GN
and DM.
0 20 40 60 80 100
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Part 4. Dialysis Patients Demographics (3) - Dialysis Duration

2001 29 | 26 /
2002 24 26 1 0
2003 24 21 :
2004 18 21 ! |
2005 1__16 v o
2006 14 16 16 i
2007 12 15
2008 15 13

PD2009 [ 13 | 14 i i A0

HD 2009 15 13 D" 8 /
2008 15 13 11 | : 4
2007 13 12 | ! A4
2006 13 14 . 4
2005 15 | 14 ] | AC
2004 15 15 ) O<1yr
2003 15 14 0 : O1-2yr
2002 15 17 14 ! 4 a2-3yr
2001 19 | 18 | ; i @3-4yr
1998 25 | 19 )
1003 [ 38 2 14 ol m4-5yr
1985 56 [ 30 8 m>5yr

0% 20% 40% 60% 80% 100%

% of patients

Fig. 4—7. Duration of maintenance hemodialysis and peritoneal dialysis. Percent of estimated
patient number according to year.

HDnon DM 2006 [10]12 _
2007 |10]10 ‘
2008 | 12| 11
2009 1121 11ld0] B
HD 2000 | 19 | 16 | 14
2008 | 19 | 17 | 14
2007 | _18 [ 16
HDDM2006 [ 18 | 18
0% 50% 100%
PDDM2006 [ 18 ] 20 _J 19
2007 | 15 [ 17 | 16 O<tyr
2008 | 16 | 16 | 14 O1-2yr
PD 2009 16 16 a2-3yr
2009 [12 | 13 [ 11 b Ukl B34y
2008 | 14 ] 12] 12 B4s5yr
2007 [11] 13 m5 yr
PDNonDM2006 [12] 14
0% 50% 100%

% of patients

Fig 4—8. Diabetic and non—diabetic patient's duration of dialysis maintenance.
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Patients

Patients

mmHg

Dialysis Patients Demographics (4) - BMI & BP

35

=1 HD pt's BMI £ PDpt's BMI
200 | 5178+3.23Kgm? 23.41 + 3.56 Kg/m?
(n=12,861) . | | || (n=1,507)
- No?}hI':I) :“2_2.2213 513 :133016 ] |="Ilr | ||iH | DM: 24.13 & 348
8 12150396 (] I“"l!‘ NonDM: 23.02 + 3.55
(e
I'!‘l ml\ll |
100 | f b |
i‘ l‘lf
a‘l‘ii‘ E!h‘! |
50 - | ‘.ﬂ |‘r..
TR HRLAH Y
KOREAN ESRD p |||i|“H e it tiatl ‘ I
iy i S B
10 15 20 25 30
BMI
1400 1 mHp pes MBP CIPD pt's MBP
102.0 + 12.4mmHg 99.8 + 12.8 mmHg

1200 (n=12,910) (n=1,352)
1000 -

800 -

600 -

400 -

200

KOREAN ESRD
REGISTRY

100 120

60 80 140 160
Mean Blood Pressure (mmHg)
180
Systolic BP _
160 | 1442+ 108 Systolic BP
mmHg 135.1+18.7
140 | mmHg
120 |
100 | %'g sat?r": 15; Diastolic BP
mmHa 821+ 11.5
] H
80 mmig mmHg
60 -
HD pt’'s Pulse Pressure PD pt's Pulse Pressure
63.4 +£ 16.6 mmHg 53.0 £ 13.5mmHg
(n=12,910) (n=1,352)
KOREAN ESRD
REGISTRY

Fig. 4—9. Distribution of body mass index
(BMI) in hemodialysis (HD) and
peritoneal dialysis (PD) patients.

Distribution of mean blood
pressure (MBP) in hemodialysis
and peritoneal dialysis patients.
Blood pressure of HD patients
was higher than PD patients BP.

Fig. 4-10.

Systolic and diastolic blood
pressure with pulse pressure

in hemodialysis and peritoneal
dialysis patients. Note difference
of pulse pressure between HD
and PD patients.

Fig. 4—-11.

/
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% of patients

Part 5. Dialysis Therapy (1) - Anemia & Erythropoietin

1800 1 = hppes Het [] = PDpt’s Het
31.46+3.7% 30.17+4.8%
1500 {1 Hb:10.34+1.2g/dl Hb:10.13+1.6g/dl
(n=12,879) (n=1,514)
» 1200
i)
3
= 900 A
o
600
300 - Fig.5—1. Distribution of hematocrit levels in
L hemodialysis and peritoneal dialysis
i L patients. Also mean of hemoglobin
0 level of HD and PD patients were
shown.
10 50
Hematocrit
) 31.5
31 H@e\N— T 2
50 | R 302
= J) =
T 55 ; e -
s P+ D
5 I’/E% Qe d =388
% s 1283 7 286 28.7
--HD
27 @ PD
Fig. 5—2. Changes of hematocrit (%) in
. . . . . . . . dialysis patients, HD versus PD.
26 Note the jncrease of hematocrit
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 of HD patients.
Year
2001
2002
2003 KOREAN ESRD
2004 REGISTRY
2005
2006
2007
2008
PD 2009 EPO Dose per Week
HD gggi ONone
2007 o<2000U
2006 02000-3999U
2005 @4000-5999U
2004 E6000-7999U
;ggg H8000-11998U | Fig. 5—3. Percent distribution of prescribed
2001 H12000U- erythropoietin doses for hemodialy-
sis and peritoneal dialysis patients.
0% 20% 40% 60% 80% 100%

/
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Part 5. Dialysis Therapy (2) - HD frequency & Dialyzer

2009 91.2
2008 91.2
2007 90.8
2006 90.5
2005 89.9

2004 90.6

2003
2002
2001

89.0

KOREAN ESRD
REGISTRY

% of patients

Fig.5—4. Frequency of hemodialysis per week.

100%

2000 H1/wk
1998
@
1996 2/wk
1994 @2.5/wk
1992 0 3/wk
0% 20% 40% 60% 80% 100%

90%
80%

H Polyamide
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H Cuprophan
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O Cellulose

70%
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percent.

KOREAN ESED
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[ asingle Use (%)

OReuse (%)

2009
2008
2007
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2004
2003
2002

| WD only (%)  EHDF available (%) |

2009
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2005

5. Currently using hemodialysis membranes, reuse of dialysis membrane and hemodiafiltration performing center

/
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Part 5. Dialysis Therapy (3) - HD Adequacy

(n=4,500)

KtV

nPCR

nPCR KTV
Fig. 5—7. Dialysis adequacy parameters (nPCR & KT/V) of Fig. 5-8
hemodialysis patients.
80
~#-Male URR
75 —8-Female URR

73.5 738

@=Female KT/V

=f=Male KT/V
=i=Male nPCR

=#-Female nPCR

2008

2006 2007 2009

!001 2002 2003 2004 2005

400 { = Male: M 3 Female:
67.52+6.95 73.76 + 6.41
(n=5,996) (n=4,520)
300 f
2 OverallURR :
S 70.20 +7.40
= n=10,528
200 | ( )
o
100 1
KOREAN ESRD Fig. 5—6. Distribution of urea reduction ratio (URR) of
BEGARY hemodialysis patients. Note the difference
0 between male and female.
30 40 50 60 70 80 920 100
URR (%)
28 2.8
nPCR BMale KTV DM: 1.367+0.35 DM: 1.602+ 0.37
0.977 4 0.29 e o) 1.496 + 0.37 (n=2.407) DM (n=1,744)
24 | M:0.923+0.26 BFemale  M:1.378 % 0.31 24 [ NonDM: 1.386 + 031 HNonDM  nop p: 1,683 + 0.36
F:1.050 + 0.31 F:1.652 + 0.36 (n=3,552) (n=2.756)
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. Dialysis adequacy parameters (Kt/V) of diabetic
and non—diabetic hemodialysis patients.

Fig. 5—9. Annual changes of dialysis adequacy

parameters of hemodialysis patients.
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Part 5. Dialysis Therapy (4) - Peritoneal Dialysis

2009
2008
2007
2006
2005
2004
2003
2002
2001
50 100
sty o-aL D4-6Lless  D6-8L less
OCAPD OAPD @8-10L less HOver10L
Fig. 5—10. Percent distribution of peritoneal dialysis type and doses per day.
Part 6. Co-morbidity of Dialysis Patients
Table 6—1. Co—morbidity of dialysis patients in 2009%
(Y HD Patients (%) PD Patients (%)
. Cardiac 14.6 15.9
Coronary Artery Disease 6.0 7.8
Congestive Heart Failure 4.2 58
Pericardial Effusion 0.7 1.0
Arrythmia 3.7 1.3
Vascular 51.0 55.7
Cerebrovascular accident 4.3 1
Hypertension 44.7 53.7
Other vascular disease 20
Infection 5.2 9.1
Pneumonia 1.3 1.8
Tuberculosis 0.6 0.0
Peritonitis 0.5 53
Herpes zoster 0.3 05
Other Infection 24 15
Liver disease 8.2 4.0
e 22
Hepatitis C . R
Congestive Liver 0.0 0.0
Hemochromatosis 01 0.0
Other liver diseases 0.4 1.0
Gastrointestinal 10.1 9.3
Gastric Ulcer 25 4.8
Duodenal Ulcer 0.3 0.5
Other Gastrointestinal Diseases 7.3 4.0
Miscellaneous 10.9 6.0
Malnutrition (Alb<2.5g/dl) 0.5 0.8
Malignancy 17 0.8
Hypertensive Retinopathy 21 25
Uremic Dermatitis 24 0.3
Uremic Neuritis 1.9 0.8
Uremic Dementia 0.6 0.0
Uremic Ascites [ Pleural Effusion 0.9 0.8
Osteodystrophy 09 0.3
\ * Reported patients number: Hemodialysis = 4,120, Perioneal dialysis = 397. J
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Part 7. Causes of Death in Dialysis Patients

Table 7—1. Causes of death (%) in dialysis patients, 1994—2009.

199496 1998 2001 2002 2003 2004 2005 2006 2007 2008 2009

Cardiac 274 274 269 279 3.7 355 307 337 317 35.1 29.5
Myocardial infarction 6.4 6.4 7.7 55 T4 8.3 8 9.1 1.5 9.7 8.0
Cardiac arrest, uremia associated 13.7 13.7 11.2 10.6 1.7 13.6 10.4 11.1 10.8 1 8.5
Cardiac arrest, other cause 7.2 7.2 8.1 11.8 12.5 13.6 12.4 13.5 13.3 14.4 13

Vascular 17.2 172 227 167 195 175 17 165 178 16 159
Cerebrovascular accident 14.3 14.3 15.1 1.6 145 12.8 12.3 115 13 12.2 1
Pulmonary embolus 0.2 0.2 0.5 0.4 0.1 0.2 0.6 0.7 0.5 0.1 0.2
Gastrointestinal hemorrhage 1.7 1.7 2.7 19 3.2 2 1.7 1.8 27 1.9 23
‘Gastrointestinal embolism 0.1 0.1 0.1 0.1 0 0.4 0.5 0.5 0.1 0.1 0.5
Other vascular disease 0.9 0.9 43 1.7 1.6 2.1 1.9 2 1.6 1.7 1.9

Infection 135 135 178 216 205 195 2041 18.8 202 195 219
Pulmonary infection 25 25 4.5 4.9 3.6 3T 4.5 4.2 4.4 4.4 5.9
Septicemia 6.6 6.6 6.9 9.2 9.7 9.4 9.6 8.9 1.7 9 10.4
Tuberculosis 0.3 0.3 0.8 0.5 0.2 0.1 0.3 0.1 0.2 0.1 0.3
Peritonitis 21 2.1 1.1 2.5 2 1.5 1.4 1.1 1.1 2 0.8
Other Infection 2 2 4.5 4.5 4.9 4.8 4.3 4.5 2.9 4 4.5

Liver disease 34 34 26 28 28 29 27 26 22 19 3.1
Liver failure due to hepatitis B 1.8 1.8 1.6 1.2 1.8 21 1.5 1.4 1.3 1 2.2
Liver failure due to other cause 1.6 1.6 1 1.6 1 0.9 1.2 1.1 0.8 0.8 0.9

Social 6.2 6.2 6.3 4.7 4.4 3.6 54 4.2 3.3 33 25
Patient refused further treatment 2.9 2.9 2.1 1.8 1 1.1 1.1 0.6 1.1 0.6 0.5
Suicide 2.5 2.5 33 1.9 23 2 3.3 3 1.5 1.6 1.3
Therapy ceased for other reason 0.8 0.8 0.9 1 1 0.5 1 0.6 0.7 1 0.8

Miscellaneous 32 32 237 274 213 21 24 242 248 243 271
Cachexia 29 29 8.1 6.8 6.6 6.1 4 3.9 4.4 3.8 3.3
Malignant disease 21 21 4.4 4.8 3.5 3.6 6.4 54 57 4.6 5.7
Accident 1.2 1.2 0.9 0.5 1.1 0.9 1.4 1.6 1.2 1 1.3
Uncertain 25.8 25.8 10.3 15.3 10.1 10.3 12.3 13.2 13.4 14.9 16.8

*Number of patients :1994-1996=981,1998=911,2001=761,2002=1,256, 2003=894, 2004=1,162, 2005=1,256, 2006=1,248, 2007=1,531, 2008=1,563, 2009=1,727

OCardiac O Vascular Oinfection BLiver dis H Social HMisc.

2001 23 | 17 | 25
2002 27 | BRI 29
2003 29 1 0 I ZB KOREAN ESRD
2004 29 18 j REGISTRY
2005 33 TRTE P '
2006 36 [ 10 | 22
2007 33 | 15 |
2008 39 |_13' |
PD 2009 34 | 14
HD 2009 28 PRI P
2008 34 | TR r I
2007 31 PR
2006 33 [ 19 |
2005 30 k=18 58
2004 37 | 17
2003 32 |22
2002 28 18 | 18
2001 28 24 I
0% 20% 40% 60% 80% 100%

Fig. 7—1. Comparison of death causes, hemodialysis versus peritoneal dialysis patients in 2001—2009.
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Part 8. Survival of Dialysis Patients (1) - Overall

100
KOREAN ESED
80 e
3
= 60
2
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»n 40
== Male == Female
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Jyr:782% || 3yr:82.3%
S5yr:654% || Syr:67.4%
9yr:499% || 9yr: 49.2%
0 1 3 4 5 6 7 8 9
Years
Fig. 8—1. Overall registered dialysis patient survival since 2001. (male : n=19,787, female : n=14,688).

N

Years

Fig. 8—2. HD & PD dialysis patient survival since 2001. (HD: n=27,579, PD: n=6,896).
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Part 8. Survival of Dialysis Patients (2) - DM vs Non DM

100

KOREAN ESRD
REGISTRY

80

Survival (%)
3

Y
o

== NonDM | == DM

20 1yr:948% || 1yr:93.3%
3yr:84.4% || 3yr:73.3%
S5yr:758% || 5yr:55.9%
9yr:61.9% || 9yr:35.2%

0 1 2 3 4 5 6 7 8 9
Years

Fig. 8—3. Overall diabetic & non diabetic dialysis patient survival since 2001 (Non DM:
n=17,932, DM: n=16,543).

100
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== NonDM || — DM
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JyriB4.3% (| Iyr: 745N
Syr:76.0% (| Syr:582% . _ . . . . . . . .
9yr-626% || 9yr-378% Fig. 8—4. Diabetic & non diabetic hemodialysis patient survival

since 2001 (Non DM: n=13,960, DM: n=13,619).

80 LI:I:I.A:. rl:.'y-ll
PD BEGISTRY
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§
o 40
== Non DM DM y
20 1yr:966% || 1yr:921% q—\-...- =

Jyr:849% || Iyr:65T7%
:::;;:Z:: ﬁﬁ[;‘.’ﬂf’,{ Fig. 8—5. Diabetic & non diabetic peritoneal dialysis patient survival

since 2001 (Non DM: n=3,972, DM: n=2,924).
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Fig. 9—1. Annual number of kidney transplantation in Korea (including data from KONOS: Korean Network for Organ

Sharing). *Survived KT waiting patient number at the end of each year.

N
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426—
423—
423—
463—
431—
422—
463—
450—
415—
440—
471—-
422—-
430—
431—
411—-
-010
413—
429—
480—
425—
420—
411-
467—
412—-
449—
461—
431—
467—
430—
449—
465—
471—-
462—
463—
449—
480—
464—
472—
442—-
415—
429—-
420—
463—
411—-
449—
443—
463—
422—-
435—
461—
411-
483—
446—
469—
435—
443—
431—-
447—-
426—
425—
456—
411—-
423—
467—
463—
487—
450—
420—
413—
412—-
472—
463—

471

858
030
032
050
080
711
050
040
010
302
020
042
015
070
360

010
450
941
020
021
410
020
270
930
804
060
010
831
924
811
801
835
040
924
010
801
848
150
020
010
023
810
370
170
813
707
822
040
812
313
020
907
801
040
821
080
140
180
020
230
773
849
820
828
823
833
011
010
270
120
805

Agds
031-5001—-238
02—2680—-7219
02-2689-0875
031-779-0223
031-383-0833
032—-340—-1157
031-781—-1362
031-658—-8077
031-998-5511
031—-257—-4141
031-565—-9051
032-667-9363
031-467-9678
031-380—-1736
031-900—-0490
031-555-7582
031-941-8480
031-432—-2600
031-870—-2333
031-412-5570
032-621-5181
031-910—-7095
031-631-3001
031-810-7009
031-331-8705
031-721-3813
031-425—-3669
031-634—-3600
031—-441-7748
031—-337—-2041
031-791-7330
031-557-6012
031-735-1800
031-725-6324
031-323-5124
031—-847-2375
031-=767-7585
031-595—-7582
031-246-2375
031-999-1150
031-312—-8882
032—321-7591
031-713-0875
031-924-0875
031-272-6020
031-202—-1357
031-787-3410
032-666—-8111
031-393-7082
031—-747-0875
031-914-7508
031-862—-8700
031-284-9927
031-885—-7702
031-390—-2970
031-217-0875
031-427-0875
031-372—-5868
031-415-0073
031-402-7600
031-677-0521
031-961—-7160
02—-805-0875
031-637—-8844
031-781-9229
031—-532—-2375
031-659—-7721
032-610—-1180
031-949-2025
031-979-0875
031-559—-7588
031-718-0875

H2W3
031-506—-8002
02—2625—-7204
02—-2689-1532
031-779-0224
031-386—-0833
032—-349-3005
031-781—-1364
031-658—-8079
031-998-5513
031—244-0242
031-565-9050
032-652—-0768
031-467-9679
031—-386—2269
031-900—-3286
031-564—-8279
031-941-8490
031—-497-5119
031-870—-2334
031-412-5574
032-621-5016
031-910—-7219
031-631-3003
031-962-6902
031-335-5551
031-721-3814
031—-425-3668
031-634-3605
031-468-2828
031-335-0330
031-795-0013
031-557-6014
031-735-1804
031-706—-0987
031-323-5114
031—-841-2371
031=767-7583
031-595—-7664
031—-246-2376
031-999-1899
031-312-8882
032—-328-3809
031-713-7511
031-924-0874
031-272-6021
031—-202—-1329
031-787-4051
032-666—-8115
031-393-7026
031-746—-0875
031-914-7510
031-862-8710
031-284-9928
031-885-7703
031-390—-2967
031-217-0873
031-429-2378
031—-372—-5867
031-415-0076
031-402-7611
031-671-0645
031-961—-7164
02—-891-0875
031-638—8844
031-781-9229
031-531-2375
031-655—23469
032-610—-1229
031-949-2034
031-979-0872
031-559—-8213
031-718-0800
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18
21
21
25
27
15
21
21
18
15
33
29
31
34
37
25
18
14
22
31
27
19
19
20
18
22
17
13
23
20
21
25
20
10
24
30
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25
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30
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20
20
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25
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22
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19
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15
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18
20
20
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GO115
G0116
G0117
G0118
GO119
G0120
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G0122
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G0124
G0125
G0126
G0127
G0128
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G0130
G0131
G0132
G0133
G0134
G0135
G0136
G0137
G0138
G0139
G0140
G0141
G0142
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H0007
H0008
H0009
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HO0011
H0012
HO0013
HO0014
H0015
H0017
H0018
H0019
H0020
H0021
H0022
H0023
H0024
H0025
J0001
J0003
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J0006
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SHHs
467-807
410—-816
440—-842
467-902
448-547
425-866
476—-841
429-450
441-821
451—-885
447-804
446-907
426-070
471-020
472—-880
425-020
446-904
445-861
415—-862
415-010
448-170
449-924
420—-020
456—360
422-040
423-010
446-908
431-050
483-030
415-040
440—-805
429-874
449-925
235—100
210—-112
240-020
245-010
220—701
200—-093
200—704
217-060
210—-111
210-711
220-050
200—190
269—-800
217-050
200—952
220—-100
235—-100
200—-936
250—903
220—944
250—801
240—-160
240—041
235-800
380—062
361—-831
361-711
380—050
390—-100
369—711
360—-011
361-270
380—100
360—090
361-271
360—568
361—-804
361—-826
376—806

Agds
031-635-1005
031-907-7508
031-250—-8826
031-642—-1362
031-276-2320

031—-8040—5993
031-771-8733

031-8041-3770
031-229-9678
031-681—-2000
031-379—-8576
031-3000—-787
031-402-0118
031-566—7591
031-510—-0114
031-414-0875
031-285-2100
031—-355—-1872
031-987-9019
031-988-3099
031-264-2563

031—-8021—2388
032—-614—-0875
031-671-7000
032-667-0114
02—2613-2002
031-217-0303
031-382-0875
031-866—-0875
031-989—-9400
031—-244—-3888
031-315-0875
031-323-1668
033-580—-3289
033—-650—-6158
033—-530—-0205
033—-570—-7432
033—-741-0935
033—-258-2335
033-252-9970
033—-632—-8989
033—-647-7976
033—-610—-3671
033—-746-5300
033—-240-7280
033-450-3320
033—-637—-0757
033—-244-3500
033=733=-7711
033-580-3290
033—-262—-9889
033—-432-1085
033—=765-3200
033-430-5011
033—-520—-7157
033—-532-9122
033-552-0365
043—-854—-6335
043-271-3041
043-269-6671
043—-843-3555
043—-642—4539
043—-879-0316
043-256-6001
043-234-1633
043—845—-7582
043-222-6180
043-235-0493
043-2198-380
043-267-0875
043-271-0875
043-542-3100

R ELRA
031-635-1039
031-907-7510
031-250—-8860
031)642—-1361
031-276-2379
031-8040—-5550
031)771-8733
031-8041-3043
031-229-9564
031-681-0271
031-379—-8350
031-282-2607
031-439-3330
031-566—7594
031-510—-0177
031-480-0875
031-285-7770
031-355-1879
031-987-9909
031-988-3100
031—-264-2560
031-8021-2363
032—-614—-0873
031-671-7001
032-667-7227
02—2613-2007
031-217-8383
031-386—-0875
031-866—-0877
031-989—-9488
031-251-4888
031-314-0879
031-323-1669
033—581—-8547
033—-652—-4276
033-533-6151

033—-573—-8424,3
033—-746-6339
033—-258-2296
033—-256—-4291
033—-631-8400
033—-642—-7976
033—-610—-3730
033—-746-5303
033—-240-7208
033-450-5014
033—-637-0757
033-242-9721
033-732-7593
033—581—-8547
033—-262—-9887
033—-435-2375
033—-765-6060
033—-430—-5616
033—-522—-2514
033—-532-3800
033—-552—-0354
043—-840—-8391
043—-271-3054
043—-269-6676
043—-847—-4644
043—-643—-6358
043—-877—-7838
043-221-3740
043-233-0429
043—-846—-7582
043-257-3993
043-235-0492
043-212-5003
043—-267-0874
043-271-0874
043-543-0555
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19
21
15
15
20
13
10
15
32
16
19
20
21
27
21
20
4
10
21
22
14
15
20
14
11
15
10
22
20
16
16
20
15
15
19
18
12
30
22
23
19
18
26
44
16
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39
27
22
13
16
16
20
10
10
17
15
22
18
23
19
30
8
20
17
25
18
14
14
20
28
8
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AAEL7) 173-8 EAM Y AT A} 35

SHHs
390—703
373-805
373—-806
369—-807
390—896
360—170
370—-806
320—-110
330—714
330—-721
350—800
336—-011
356—-801
320-110
356—050
314-030
330—943
314-030
355—773
336—010
355—010
330—-090
323-813
325-908
336—040
343-805
330—170
340—-800
350—800
320-010
312-802
320—804

331-090
573—352
570-711
561-181
560—750
580—230
590-210
560—-715
570—160
573-120
561-180
573-370
580—-070
576—806
560—852
580—800
590—-985
573-350
561-818
530—380
540—-718
550—-150
548—-800
530—-300
540—-190
540—-140
536—800
530—-830
550—250
555-040
520—-050
513-805
530—822
540-150
536—800
526—801
519-809
529—-801
540—-960
530—-823

Az
043-652—-2344
043-731-8270
043-731-7170
043—-871-0150
043-653-6789
043—224-0875
043-740-9023
041-733-2191
041-550—-6800
041-570—-3760
041-632—-6457
041-531-3567
041-664—-2888
041-732—-1475
041-661—-1295
041-858-3221
041-558-8500
041-853-2106
041-930—-5271
041-542-8335
041-935-7572
041-570—-7579
041-836—1984
041-955-5555
041-532-6838
041-351—-3260
041-573-9879
041-335-1178
041-630—-6355
041-734-0875
041-754-1730
041-733-0300

041-579-3420
063—468—-6892
063—859—-1666
063—-250—-1283
063—-230—-8916
063—530—6220
063—-620—1110
063—-220—-7530
063—-832—-2579
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