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ESRD Registry Committee, Korean Society of Nephrology* k%%’;%\w

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 2006 was as follows :

1) The total number of patients with renal replacement therapy (RRT) was 46,730 (hemodialysis : HD 29,031, peritoneal
dialysis : PD 7,990, functiong kidney transplant : KT 9,709). Prevalence of RRT were 941.7 patients per million population
(ppm). The proportion of RRT was HD 62.1%, PD 17.19, and renal transplant 20.8%.

2) New RRT patients in 2006 were 9,197 (HD 5691, PD 2568, KT 935). Incidence rate per ppm were 185.3.

3) The most common primary cause of end stage renal diseases was diabetic nephropathy (42.3%), hypertensive ne-
phrosclerosis (16.9%6) and chronic glomerulonephritis (13.0%) in order.

4) The number of RRT centers was 505 and total number of HD machines was 10,599. Dialysis patients individual data
were collected from 57.2% of RRT centers.

5) Mean age of HD patient was 56.0 years old, of PD was 54.4 years old. Proportion of patients on HD more than 5 years
was 42%.

6) Mean BMI (body mass index : kg/mz) in dialysis patients was 21.5 kg/m2 in HD and 23.2 kg/rn2 in PD. Mean blood
pressure was 104.2 mmHg in HD and 100.5 mmHg in PD patients. Pulse pressure was 62.5 mmHg in HD and 54.1 mmHg
in PD patients.

7) Mean hemoglobin of HD patient was 10.2 g/dL (31.1%), PD was 9.85 g/dL (29.3%).

8) Mean urea reduction ratio was 66.6% in male HD patients and 73.2% in female HD patients. Mean Kt/V was 1.348
in male patient, 1.633 in female patients.

9) The common complication of HD patients was hypertension (41.9%), coronary artery disease (6.0%), congestive heart
failure (5.6%), and those of PD patients were also hypertension (47.0%), coronary artery disease (7.4%), congestive heart
failure (7.2%), and peritonitis (4.7%).

10) Overall patient survival of male dialysis patient in 5 years was 57.9%, female patients was 61.2%. HD patient s 5 year
survival was 65.2%6 and PD was 37.8%. Diabetic dialysis patient s 5 year survival was 47.4%.

11) Common causes of death were cardiac arrest (13.5%), cerebrovascular accident (11.5%), hyperkalemia (11.1%),
myocardial infarction (9.1%) and sepsis (8.9%).

12) The number of kidney transplantation was 935 (cadaver donor 263) in 2006.

* ESRD registry committee, Korean Society of Nephrology

Director : Dong Chan Jin (Catholic Univ. of Korea, jindongc@catholic.ac.kr)

Members : Il Soo Ha (Seoul National Univ.), Nam Ho Kim (Chunnam National Univ.), Seoung Woo Lee (Inha Univ.), Jong Soo Lee (Ulsan Univ.),
Byung Su Kim (Catholic Univ.)

- $459 -



/’

Part 1. Prevalence & Incidence of ESRD (1)
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Fig 1-1. Patient numbers of renal
replacement therapy at the end of 2006.
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Fig 1-2. Point prevalence of renal
replacement therapy (Patients numbers per
million population, HD: hemodialysis, PD:
peritoneal dialysis, KT: kidney

transpl antation).
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Table 1-1. Prevalence of renal replacement therapy.

Year

HD

PD

Transplant

Total

(1]

1986
1988
1990
1992
1994

1996 |

1998
2000
2001
2002
2003
2004
2005
2006

1,335 ( 326)
3,012 ( 74.0)
4,311 (101.8)
5,890 (135.3)
7,387 (162.7)
9,635 (207.5)
113,473 (2856)
15,863 (330.4)
17,568 (363.8)
20,010 (412.4)
23,348 | (478.2)
25,335 (516.5)
27,246 (553.0)
29,031 (585.0)

573 ( 13.9)
1,088 ( 25.2)
1130 { 26.7)
159 ( 36.7)
2,284 ( 50.3)
2,976 ( 64.1)
3,912 ( 82.9)
4671 ( 97.4)
5,489 (113.7)
5,712 (117.7)
6,807 |(139.4)
7,569 |(154.3)
7,816 |(158.6)
7,990 |(161.0)

621 ( 15.1)

982 ( 23.4)
1,866 ( 44.1)
2,862 ( 65.8)
4,116 ( 90.6)

:5,461 (117.6)
6,615 (138.1)

7522 (156.8)
7957 (164.8)
8,271 (170.5)
8,635 (176.9)
8,987 (183.2)
9,271 (188.2)
9,709 (195.7)

2,534 ( 61.7)
5,142 (122.7)
7,307 (172.6)
10,351 (237.8)
13,787 (303.5)

: 18,072 (389.2)
23,900 (506.7)

28,046 (584.5)
31,014 (642.3)
33,993 (700.6)
38,790 [(794.5)
41,891 (854.0)
44,333 (899.8)
46,730 (941.7)

{ ): number of patients per million population
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Part 1. Prevalence & Incidence of ESRD (2)

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

Year HD PD Transplant Total
“ 1986 670 (163) 287 (70) 221 (54) 1173 ( 28.7)
| 1988 @ 1,516 (36.2) 375 (89) 428 (102)) 2,319 ( 55.3)
1900 2,418 (57.1)) 530 (125) 624 (147) 3572 ( 84.3)
1992 | 3,083 (70.8) 705 (162) 765 (17.6)) 4553 (104.6)
1994 | 2,999 (66.0) 907 (199) 685 (151) 4591 (101.1)
1996 3,670 (79.0) 1,388 (299) 919 (198) 5977 (128.7)
1998 2,463 (52.2)) 753 (159) 994 (21.1) = 4210 ( 89.3)
2000 | 2,736 (57.0) 1,021 (213) 683 (142) 4440 ( 92.5)
2001 @ 3,373 (69.9) 1,279 (265) 848 (17.6) 5500 (113.9)
2002 3,878 (79.9) 1666 (34.3) 739 (152) 6283 (129.5)
2003 4,769 (97.7) 1,866 (382) 806 (165)  7.441 (152.4)
2004 @ 5279 (1076) 2246 (458) 853|(174) 8378 (170.8)
2005 5,400 (1096) 2,381 (48.3) 762|(155) 8543 (173.4)
2006 5694/(114.7) 2568 (51.7) 935 (18.8)| 9,197 (185.3)

( ): number of patients per million population
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Fig1- 3. Three major causes of end
stage renal disease patients diagnosed in
2006. (DM: diabetic nephropathy, CGN:
chroni ¢ gl omerilonephritis, HTN:
hypertensive nephrosclerosis, ).

Table 1-3. Causes of end stage renal disease in new patients.

Percent (%)
Causes 1992 1994 1996 1998 2000 2002 2004 2005 2006
Chronic Glomerulonephritis 253 255 216 179 140 139 125 145 13.0
Not Histologically confirmed 197 204 167 136 106 100 86 101 9.0
Histologically confirmed 56 5.0 49 43 3.4 3.9 39 4.4 3.9
Diabetic nephropathy 195 261 308 389 407 407 434 385 423
Hypertensive nephrosclerosis 154 208 183 178 166 160 162 169 16.9
Cystic kidney disease 21 22 18 17 22 1.6 14 19 17
Renal tuberculosis 11 15 1.2 05 04 05 03 03 0.3
Pyelolinterstitial nephritis 13 1.1 07 10 08 0.6 06 05 06
Drugs or nephrotoxic agents 13 01 06 03 03 04 02 0.2 03
Lupus nephritis 08 07 1.0 05 09 0.8 06 0.7 06
Gouty nephropathy 07 07 06 05 07 04 05 05 03
Hereditary nephropathy 03 07 04 02 0.1 0.2 03 0.4 0.3
Kidney tumor 01 0.1 0.2 02 0.2 03 03 03 0.2
Other 41 27 28 39 3.0 56 59 75 6.0
Uncertain 286 178 159 166 202 190 178 178 17.5
*n =6,926
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No. of HD patients

Part 2. Renal Replacement Therapy Modalities
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Fig 2-3. Number of hemodialysis patients and
hemodialysis patients per hemodialysis machine.

Fig.2-4. Percentage of hemodialysis patients
munber according to dialysis center.
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Table 3-1. Administrative
regional distribution of dialysis
patients and machines (at Dec
2006).

Table 3-2. Distribution of dialysis patients
and machines according to life zone.

Part 3. Regional distribution of Patients & Facilities

\\

Total Dialysis pts./ Dialysis HD  HDpts./HD
HU pis Pl pts Dialysis pts | Millionpop. Centers machines machine
MESeoul | 7,142 | 2,516 9,658 933 112 2491 29
SMBusan | 2,469 1,034 3,503 964 35 864 29
< Daegu 1,587 930 2,517 1,002 28 558 28
QI Inchon | 1,564 415 1,979 743 19 476 33
BF Gwanpiu | 1,092 221 1,313 927 24 469 23
O Daejeon | 1,012 249 1,261 854 18 434 23
= AUlsan 909 a5 994 901 9 3BT 25
Z7| Gveonaai | 5,704 1,190 6,894 621 99 2,144 27
ZrA Gangwon 967 304 1,271 839 20 367 26
=5 Chungbuk 512 71 583 386 20 213 24
Z 4 chungnam |~ 910 130 1,040 520 20 w7 25
TS5 Jeonbuk |~ 931 187 1,118 594 13 325 29
et Jeonnam | 985 89 1,074 549 21 400 25
&% Gyeongbuk 1,187 213 1,400 515 28 428 28
Y Gyeongnam 1,611 256 1,867 582 31 572 28
H T Jeju 449 100 549 977 8 144 34
Total 29,031 7,990 37,021 746 505 10,599 27
Didysis
Population HD Tutal pts/ | Dialysis Dialysis HOpts/
L 5 Dialysis &8 5 HD
(%) patients | patients 5 Million | centers machine 2
patients machine
pop.
s 24,126,887 14,410 4,121 18,531 230 5111
(Capital area) | =™ d | . ~ o 768 | = 28
(Seoul ncheon, G onggl) 48.6% 49.6% 51.6% 50.1% 45.5% 48.2%
==
= 4,988,690 434 450 884 58 1,004
(Chunachuna) | 2 s & 578 : 24
{Dasjeon, Chungram,
Chungbu k) 10.1% 8.4% 5.6% 78% 11.5% 9.5%
2 5252621 3,008 497 3,505 58 1,194
{Honam) 667 25
(Gwang|u, Jeonnam,
Jsnbuk) 10.6% 104% 6.2% 9.5% 115% | 11.3%
O L+
(Youngnam) | 13,178,704 7,763 2,518 10,281 80 131 2779 -
(Buwan Dasgu, Gyeongnam,
& wadblA s IGh] 26.6% 26.7% 31.5% 278% 259% @ 26.2%
YA 1,515672 967 304 1,271 20 367
{Gangwon) 839 2.6
g 3.1% 33% 3.8% 34% 4.0% 3.5%
Total 49,624,269 | 29,031 7.990 37,021 746 505 10,599 27
304

_— 38%
PD

Dialysis Patienis
at the End of 2006

HD : 29,031
PD: 7,990
Total : 37,021

Fig 3-1. Distribution of dialysis patients
and machines according to life zone.
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Part 4. Dialysis Patients Demographics (1)

; 3 Dialysis Internet  Paper Total contributed Contributin
Table 4-1. Percent of dialysis centers } ‘ g

W = " centers Input data center rate (%)
contributing individual patient data. A= Seoul 112 26 7 e 563
H.AFBusan 35 17 5 22 62.9
o+ Daegu 28 14 2 16 . s74
| 2IH Inchon | 19 | 8 1 9 | 474
7 Gwangu 24 11 3 14 . 583
i # Daejeon 18 10 1 1 61.1
. 2MUsan 9 4 2 6 . 667
A 7| Gyeonggi | 99 . 38 16 54 | 54.5
2@ Gangwon | 20 10 3 13 65.0
&% Chungbuk 20 7 7 14 . 700
| &Y Chungnam | 20 | 5 2 7 | 350
HS Jeonbuk 13 8 1 9 . 692
H Jeonnam | 21 on 2 13 | 61.9
A= Gyeongbuk 28 13 7 20 - 714
24 Gyeongnam 31 11 2 13 419
A = Jeju 8 4 1 5 62.5
Total 505 217 72 289 57.2
487 falu}
433
A0 Contrib. rate : 57.2%
(505 / 289)
Private clinic : 51.3%
2 (261/134)
2 300 General Hosp.: 57.5%
E (167 /96)
o Univ. Hosp.: 76.6%
» 77 159)
w
o] .
[} i O It &, Priw. Clini
o 2 a Pa;rer:, Friv. Glinic

B Mo. only, Friv. Clinic
O Interne, Gen. Hosp.
O P=per, Gen. Ho.
| | B No. only, Gen. Hosp.
O Interne, Univ. Hosp.

100 -

l @ Paper, Univ. Hosp.
B Mo, only, Univ. Hosp.

Fig 4-1. Individual patients data
. . . ; : . contributing rate of dialysis centers
"Tles 20 20 2003 2m4 2005 2006 2007 according to hospital dassification.
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Fig4-2. Sexratio of HD & PD patients
according to years.
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Patients

Percent (%)
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Part 4. Dialysis Patients Demographics (2) - Age

Fig 4-3. Age distribution of dialysis patients
(1=30,661: mean 55.7£13.8 year-old),

HD patients (n=23,701 : mean 56.0 = 13.7 y-o0) and
PD patients (n1=6,960: mean 54.41+14.0 y-o0).

Fig.4-4. Age distribution of dialysis patients
according to years. Note the peak age was shift
toleft.

Mean Age
DM :59.7+11.2 (n=11,573)
HTN :56.5+13.4 (n=5,609)
GN :495+14.5 (n=4,801)
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—
500 | =/
E—
* 400 -
Fig. 4-5. Age distribution of dialysis E
patients according to underlying dizeases, £ 300
DM patients (n=11,573 : mean 590.7+£11.2 o
year-old), hypertension (HIN: n=5,609:
mean 56.5x13.4 y-0) and 200
glomerul onephritis (GN: n=4,801: mean
49.51+14.5 y-0). Note the difference of 100 -
peak age of glomerulonephrits (GN) and
diabetic nephropathy (DM). HIN :
hypertensive nephrosderosis. 0

100
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Fig 4-6. Duration of maintenance
hemodialysis and peritoneal dialysis.
%o of estimated annual mumber of
patients.

Fig 4-7. Diabetic and non-diabetic
patient’s duration of dialysis
maintenance in 2006.
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Part 4. Dialysis Pts Demographics (3) — Dialysis duration
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Part 4. Dialysis Pts Demographics (4) — BMI & Blood pressure

= HD pfs BMI
200 { 21.49+3.05 Kgir
N=10,544
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Fig. 4-9. Distribution of mean blood
pressure (MBP) in hemodalysis and
peritoneal dialysis patients. Blood
pressure of HD patients was higher
than PD patients BP.

Fig.4-10. Systdic and diastolic
blood pressure with pulse pressure in
hemodialysis and peritoneal dialysis
patients. Note difference of pulse
pressure between HD and PD
patients.
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Fig 4-8. Distribution of body magss index
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Part 5. Dialysis Therapy (1) - Erythropoietin

Fig5-1. Percent distribution of
erythropoietin doses prescribed
for hemodialysis and peritoneal
dialysis patients.

Fig 5-2. Changes of hematocrit in
dialysis patients, HD versus PD.
Note the increase of hematocrit of
HD patients.

Fig5-3. Distribution of hematocrit
levelsin hemodialysis and
peritoneal dialysis patients.

Mean hemoglobin level of HD and
PD patients were 10.2£1.3 and
9.85£1.6 g/dL, respectively.

2001 25 [s] 18
2002 24 | 1 | @
2003 2 |s| 18 |
2004 26 4] 18 |
2005 21 4] 18
PD 2006 21 4 18 EPO Dose per Week
HD2006 11 |4 20 | 20 O None
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o e
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2001 [ 10 25 2 120004
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Part 5. Dialysis Therapy (2) — HD Frequency & Dialyzer

)

B 1/wk
Fig5-4.F f W2/wk
ig.5-4. Frequency o
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Fig 5-5. Currently using hemodialysis membranes and dialysis membrane reuse and hemodiafiltrati on
performing percent in private dinics.
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Part 5. Dialysis Therapy (3) — Hemodialysis Adequacy

350
= Male : = = Female:
6660 + 7.25 73.19 +6.67
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Fig 5-6. Distribution of urea 100 1
reduction ratio (URR) of
hemodialysis patients. 50 -
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Fig5-7. Dialysis adequacy parameters ("\PCR & KT/V) of
hemodialysis patients.

Fig 5-8. Dialysis adecuacy parameters (Kt/V) of
diabeti c and non-diabetic hemodialysis patients.
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Part 5. Dialysis Therapy (4) — Peritoneal Dialysis

2006

2005

2004

2003

2002

2001

O 4L D4-6L less D 6-8L less
B 8-10L less @ Over10L

Fig. 5-10. Percent distribution of peritoneal dialysis type and doses.

Part 6. Dialysis Complications

Table 6-1. Complications of dialysis patients in 2006*.

Complications HD Patients (%4 PD Patients (%4
Cardiac 15.6 16.3
Coronary Artery Disease 6.0 74
Congestive Heart Failure 56 7.2
Pericardial Effusion 08 0.7
Arrythmia 3.2 1.0
Vascular 473 515
Cerebrovas cular accident 35 36
Hypertension 41.9 470
Other vas cular disease 1.9 0.9
Infection 55 1186
Pneumonia 10 0.9
Tuberculosis 10 1.2
Peritonitis 07 4.7
Herpes zoster 03 0.4
Other Infection 25 4.5
Liver disease 97 46
Hep atitis B 53 3.2
Hep atitis C 38 0.7
Congestive Liver 02 0.1
Hemochromatosis 00 0.0
Other liver diseases 04 0.6
Gastrointestinal 96 57
Gastric Ulcer 341 13
Duodenal Ulcer 06 0.7
Other Gastrointestinal Diseases 6.0 3.7
Miscellaneous 12.4 102
Maln utrition (Alb<2.5g/dl) 05 1.0
Malignancy 11 0.3
Hypertensive Retinopathy 2.1 1.8
Uremic Dermatitis 32 22
Uremic Neuritis 32 1.3
Uremic Dementia 04 0.2
Uremic Ascites / Pleural Effusion 0.7 1.2
Osteodystrophy 10 2.1
\ * Complication reported patients number:Hemodial ysis =14,177, Perioneal dialysis=2,679. /
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Part 7. Causes of Death in Dialysis Patients

Table 7-1. Causes of death (%0) in dialysis patients, 1994-2006.

Q Cardi a 0 =] [ ]
2001 23 17 25 7
2002 27 13 | 29 5
2003 29 10 | 28 3|4
2004 29 18 25 B
2005 33 14 22 4

PD 2006 36 10 22 2

HD 2006 33 19 18 |3fs
2005 30 18 19 |[3fle
2004 37 17 18 |3]4
2003 32 22 18 |34
2002 2 18 18 35
2001 28 24 | 17 6

0% 20% 40% 60% 80%

Causes 1994-1996 1997 1998 19992000 2001 2002 2003 2004 2005 2006
Cardiac 274 31.8 333 38.0 269 279 317 355 307 337
Myocardial infarction 6.4 47 6.6 78 7.7 55 74 8.3 8.0 9.1
Hyp erkalemia 13.7 153 175 190 12 10.6 17 13.6 104 1.1
Cardiac arrest, other cause 7.2 18 8.1 12 8.1 11.8 125 13.6 124 13.5
Vascular 17.2 23.5 185 15.6 227 157 195 17.5 17.0 16.5
Cerebrovascular accident 14.3 188 166 115 15.1 116 145 12.8 123 115
Pulmonary embolus 0.2 00 0.1 0.7 05 04 0.1 0.2 06 0.7
Gastrointestinal hemorrhage 1.7 11 21 14 27 1.9 32 2.0 11 1.8
Gastrointestinal embolism 0.1 00 0.0 0.0 0.1 0.1 0.0 0.4 05 0.5
Othervascular dis ease 0.9 00 0.9 2.0 43 1.7 1.6 2.1 19 2.0
Infection 135 142 181 17.3 17.8 21.6 205 19.5 20.1 1838
Pulmonary infection 25 24 34 2.0 45 4.9 36 3.7 45 4.2
Septicemia 6.6 47 108 8.1 69 9.2 9.7 94 96 8.9
Tuberculosis 0.3 12 08 0.7 08 0.5 0.2 0.1 03 0.1
Peritonitis 21 33 25 14 1.1 2.5 20 1.5 14 1.1
Other Infection 2.0 24 1.8 5.1 45 4.5 49 4.8 43 4.5
Liver disease 3.4 1.2 34 34 2.6 28 28 29 27 26
Liver failure due to hepatitis B 1.8 12 23 2.1 16 1.2 1.8 2.1 13 14
Liver failure due to other cause 1.6 00 13 0.7 10 1.6 1.0 0.9 12 1.1
Social 6.2 5.9 4.2 6.1 6.3 4.7 44 3.6 54 4.2
Patient refused further treatment 29 12 1.8 1.4 21 1.8 1.0 1.1 1.4 0.6
Suicide 2.3 33 09 0.3 33 19 23 2.0 33 3.0
Therapy ceased for other reason 0.8 12 1.9 4.4 09 1.0 1.0 0.5 10 0.6
Miscellaneous 320 235 197 197 237 274 213 21.0 240 242
Cachexia 29 7.4 33 8.1 8.1 6.8 6.6 6.1 40 39
Malignant dis ease 2.1 4.7 1.1 3.1 14 48 35 36 64 54
Accident 1.2 12 1.0 1.0 09 0.5 1.1 0.9 14 1.6
Uncertain 258 106 125 7.5 103 15.3 10.1 103 123 132

Number of patients :19941996=981, 1997=81, 1998=911, 19992000=306, 2001=761, 2002=1,256, 2003=894, 2004=1,162, 2005=1,25@006=1,248.

n=290
n =958
Fig7-1. Comparison of
death causes, hemodialysis
versus peritoneal dialysis
patients in 2001-2006.
100%
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Part 8. Survival of Dialysis Patient (1)
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Fig.8-1. Overall registered dialysis patient survival since 2001. (Male :n=12,976, female : n=10,101).
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2yr:85.7% 2yr:79.8%
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6yr:62.1% 6yr:31.5%
0 1 2 3 a 5 6
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Fig8-2. HD & PD dialysis patient survival since 2001 (HD :10=16,700, PD : 1=6,377).
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Fig. §-3. Diabetic & non
diabetic dialysis patient 20
survival since 2001 (NonDM
1=12,075,DM : n=11,002).

Part 8. Survival of Dialysis Patient (2)

== Non DM -— DM
1yr: 94.4% 1yr:92.1%
2yr: 88.5% 2yr:80.1%
Jyr: 82.0% Jyr: 67.3%
4yr:75.8% 4 yr: 56.8%
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Fig 8-4 . Diabetic & non diabetic hemodialysis patient
survival since 2001 (Non DM :n=8,666, DM :
n=8,034).

Fig. 8-5. Diabetic & non diabetic peritoneal dialysis
patient survival since 2001 (Non DM :n=3.409, DM :

12,96 8).
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Part 9. Kidney Transplantation
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Fig 9-1. Annual number of ki dney transplantation in Korea (including KON OS: Korean

Network for Organ Sharing data).

*Acknowledgements : We, ESRD registry committee of Korean Society of Nephrology, would
like deeply thank to every dialysis center medical doctors and nurses in Korea for participation
in this survey. FMC Korea, Gambro Korea, Baxter Korea, Boryung Pharm. also shared their
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