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TABLE 24. Hemoglobin concentrations in male dialysis patients

Hemoglobin concentration (g/dL)

No information

Age (years) <8.0 80-89 90-99 100-109 11.0-11.9 =120 Subtotal available Total Mean SD
<15 2 4 8 3 3 6 26 21 47 10.53 2.63
(%) (7.7 (154) (308) (115)  (11.5)  (231)  (100.0)

15-29 38 71 187 356 222 99 973 178 1151 10.45 1.31
(%) (3.9) (7.3) (19.2) (36.6) (22.8) (10.2) (100.0)

3044 236 595 1777 3141 2162 1278 9189 1408 10597  10.61 1.35
(%) (2.6) (6.5) (19.3) (34.2) (23.5) (13.9) (100.0)

45-59 1260 2 868 8222 12335 8435 4540 37 660 5715 43 375 1048 1.37
(%) (3.3) (7.6) (21.8) (32.8) (22.4) (12.1) (100.0)

60-74 2429 5279 14 095 19394 11 450 5142 57 829 8921 66 750 1029 1.34
(%) (4.2) (9.1) (244) (335) (19.9) (8.9) (100.0)

75-89 1383 2966 6 838 8466 4432 1678 25763 4120 29 883 10.10 1.31
(%) (54) (115) (265) (329). (172)  (65)  (100.0)

=90 60 108 263 268 138 44 881 165 1046 9.93 1.27
(%) (6.8) (12.3) (29.9) (30.4) (15.7) (5.0) (100.0)

Subtotal 5408 11891 - 3139 43 963 26 882 12 787 132 321 20528 152 849 10.33 1.35
(%) (4.1) (9.0) (23.7) (332) (20.3) 9.7) (100.0)

No information available 0 1 4 4 2 0 11 28 39 9.91 1.00
(%) (0.0) 9.1) (36.4) (36.4) (18.2) {0.0) (100.0)

Total 5408 11 892 31394 43 967 26 884 12 787 132 332 20556 152 888 1033 1.35
(%) (4.1) (9.0) (23.7) (33.2) (20.3) (9.7) (100.0)

Mean 66.18 65.84 64.88 63.60 62.39 60.70 63.68 63.82 63.70

SD 12.30 12.30 12.30 12.52 12.49 12.42 12.51 12.84 12.56

2006 are shown in Table 27 (1). The survey on eryth-
ropoietin dose at the end of 2005 was carried out only
at the facilities that participated in the survey using
floppy disks, similarly to the case of hemoglobin con-
centration. The percentage of dialysis patients admin-
istered erythropoietin at a dose of =6000 U/week
was 35.6% in 2005 and decreased to 26.3% in 2006.

On the other hand, the percentage of dialysis patients
administered erythropoietin at a dose of <6000 U/
week (including those who were not administered
erythropoietin) increased in 2006.

In the latest survey conducted at the end of 2006,
data on specific erythropoietin doses were not col-
lected. In the questionnaire used in the latest survey,

TABLE 25. Hemoglobin concemmtioﬁ.s in female dialysis patients

Hemoglobin concentration (g/dL)

No information

Age (years) <80 80-8.9 90-99 100-10.9 11.0-11.9 =120 Subtotal available Total Mean SD
<15 1 E | 0 7 6 5 22 21 43 10.71 1.69
(%) 4.5) (13.6) (0.0) (31.8) (273) (22.7) (100.0)

15-29 23 33 132 196 93 41 540 98 638 1020 1.29
(%) (4.3) (102) (244) (36.3) (17.2) (7.6)  (100.0)

30-44 201 475 1167 1625 966 348 4782 246 5628 1023 1.28
(%) (4.2) 9.9) (24.4) (34.0) (20.2) (7.3)  (100.0)

45-59 909 2170 5911 7679 3622 1359 21 650 3348 24 998 10.14 1.26
(%) 42) (10.0) (27.3) (35.5) (16.7) (6.3)  (100.0)

60-74 1661 4110 9870 11 340 5662 2076 34719 5323 40 042 10.07 1.28
(%) (4.8) (11.8) (28.4) (32.7) (16.3) (6.0)  (100.0)

75-89 1250 2746 6061 6515 3223 1203 20998 3314 24312 9.99 132
(%) (6.0) (13.1) (28.9) (31.0) (15.3) (5.7)  (100.0)

=90 72 164 337 317 160 56 1106 211 1317 990 1.29
(%) (6.5) (14.8) (30.5) (28.7) (14.5) (5.1)  (100.0)

Subtotal 4117 9723 23478 27679 13732 5088 83 817 13161 96 978 10.08 1.29
(%) (4.9) (11.6) (28.0) (33.0) (16.4) (6.1)  (100.0)

No information available 0 1 1 3 0 0 p 20 25 10.00 0.90
(%) (0.0) (200) (200) (600)  (0.0)  (0.0) (1000)

Total 4117 9724 23479 27682 13732 5088 83 822 13181 97 003 10.08 1.29
(%) (49) (11.6) (28.0) (33.0) (16.4) (6.1)  (100.0)

Mean 6723  66.84 66.00 64.85 64.66  64.61 65.48 65.24 65.44

SD 13.01 12.80 12.65 12.86 13.14 13.29 12.90 13.50 12.98
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TABLE 26. Hemoglobin concentrations according to primary disease (entire dialysis patient population)

Hemoglobin concentration (g/dL)

Not
Primary disease <8.0 80-89 9.0-99 10.0-109 11.0-11.9 =120 Subtotal available Total Mean SD
Chronic glomerulonephritis 3577 8678 22672 30856 17 855 7933 91571 13670 105241 1028 132
(%) (39) (935) (24.8) (33.7) (19.5) (8.7)  (100.0)
Chronic pyelonephritis 118 259 663 868 472 215 2595 449 3044 1022 131
(%) (45) (10.0) (25.95) (33.4) (18.2) (83)  (100.0)
Rapidly progressive 63 137 350 455 234 94 1333 267 1600 1016 125
glomerulonephritis
(%) (4.7) (10.3) (26.3) (34.1) (17.6) (7.1)  (100.0)
Nephropathy of 68 175 408 534 253 100 1538 200 1738 1013 125
pregnancy/pregnancy toxemia
(%) (44) (114) (26.5) (34.7) (16.4) (6.5)  (100.0)
Other nephritides that cannot be 58 80 224 314 193 89 958 154 1112 1027 137
classified
(%) (6.1) (84) (234) (32.8) (20.1) (9.3)  (100.0)
Polycystic kidney 217 625 1745 2545 1494 842 7 468 965 8433 1044 136
(%) (29) (84) (234) (341) (20.0)  (11.3)  (100.0)
Renal sclerosis 621 1398 3653 4 460 2345 886 13363 1989 15352 1015 1.28
(%) (4.6) (10.5) (27.3) (334) (17.5) (6.6)  (100.0)
Malignant hypertension- 80 163 352 531 271 154 1551 311 1862 1025 139
% (52) (105) (22.7) (342) (17.5) (9.9)  (100.0)
Diabetic nephropathy 3374 7365 18114 22612 12 818 5554 69837 10706 80543 1018 135
(%) (4.8) (10.5) (25.9) (32.4) (18.4) (8.0)  (100.0)
Systemic lupus erythematosus 85 201 523 573 324 121 1827 258 2125 1011 128
nephritis
(%) (4.7) (11.0) (28.6) (314) (17:7) (6.6)  (100.0)
Amyloidal kidney 19 51 109 120 61 37 397 81 478 1012 138
(%) (48) (12.8) (27.5) (30.2) (15.4) (9.3)  (100.0)
Gouty kidney 45 93 270 341 222 108 1079 141 1220 1034 139
(%) (42) (86) (25.0) (31.6) (20.6)  (10.0) (100.0)
Renal failure due to congenital 14 15 42 69 44 26 210 40 250 1039 153
abnormality of
metabolism
(%) (6.7) (71) (20.0) (32.9) (21.0)  (124) (100.0)
Kidney and urinary tract 14 31 93 123 48 30 339 51 396 1023 134
tuberculosis
(%) (41)  (91) (274)  (36.3) (14.2) (8.8)  (100.0)
Kidney and urinary tract stone 26 64 119 139 84 30 462 72 534 10.08 132
(%) : (5.6) (13.9) (25.8) (30.1) (18.2) (6.5)  (100.0)
Kidney and urinary tract tumor 35 57 139 167 81 26 505 79 584 997 133
(%) (6.9) (11.3) (27.5) (33.1) (16.0) (5.1) (100.0)
Obstructive urinary tract disease 30 58 148 189 103 51 579 94 673 1020 132
(%) (52) (10.0) (25.6) (32.6) (17.8) (8.8)  (100.0)
Myeloma 28 34 30 37 21 13 163 53 216 958 164
(%) ‘ (17.2) (209) (18.4) (22.7) (12.9) (8.0) (100.0)
Hypoplastic kidney 18 34 99 173 94 43 461 60 521 1035 126
(%) (39) (74) (21.5) (37.5) (20.4) (9.3)  (100.0)
Undetermined 724 1529 3753 4799 2 606 1061 14472 3 000 17472 1017 134
(%) (5.0) (10.6) (25.9) (33.2) (18.0) (7.3) (100.0)
Reintroduction after 5 124 375 509 289 126 1498 253 1751 1025 134
transplantation
(%) (5.0) (83) (25.0) (34.0) (19.3) (84)  (100.0)
Others 217 411 913 1150 664 317 3672 658 4330 1016 140
(%) (5.9) (11.2) (24.9) (31.3) (18.1) (8.6) (100.0)
Subtotal 9506 21582 54 794 71 564 40576 17856 215878 33597 249475 1023 133
(%) (44) (10.0) (25.4) (33.2) (18.8) (83) (100.0)
Not available 23 40 84 90 43 20 300 182 482 993 147
(%) (7.7)  (133) (28.0) (30.0) (14.3) (6.7)  (100.0)
Total 9529 21622 54878 71654 40619 17876 216178 33779 249957 1023 133
(%) (44) (10.0) (254) (33.1) (18.8) (8.3)  (100.0)
© 2008 The Authors
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TABLE 27. Doses of erythropoietin in 2005 and 2006 (entire dialysis patient population)

Doses of erythropoietin (U/week)

Not
Not used 1-1499 1500-2999 30004499 4500-5999 6000-8999 =9000 Subtotal Unspecified available Total

Number of 19592 3982 18 475 19 349 25 496 19669 30265 136828 345 30939 168112

patients in 2005
(%) (14.3) (2.9) (13.5) (14.1) (18.6) (14.4) (22.1)  (100.0)
Number of 34359  B8le6 36 006 32896 43 380 24141 31222 210170 151 39636 249957

patients in 2006
(%) (16.3) (3.9) (17.1) (15.7) (20.6) (11.5) (14.9)  (100.0)
the erythropoietin doses were classified as shown in 2005 and 2006 the serum iron concentration and
Table 27, and the respondents selected one of the transferrin saturation level increased with hemoglo-
ranges as the suitable dose for the patient. Therefore, bin concentration; however, the increase in transfer-
it is not possible to simply compare the mean eryth- rin saturation level with hemoglobin concentration
ropoietin dose in 2005 and 2006; however, the results was slight. For all hemoglobin concentration ranges,
suggest that the erythropoietin dose generally the serum iron concentration and transferrin satura-
decreased from the end of 2005 to the end of 2006. tion level in 2006 were higher than those in 2005.

Table 30 shows a summary of the mean serum fer-

3. Hemoglobin concentration and iron metabolism ritin concentration with respect to hemoglobin con-
related indices. Table 28 shows a summary of the centration range for the prevalent patients in 2005
mean serum iron concentrations with respect to and 2006. In all hemoglobin concentration ranges, the
hemoglobin concentration range in all the chronic serum ferritin concentration in 2006 was markedly
dialysis patients in 2005 and 2006. Table 29 shows a higher than that in 2005. In addition, the serum fer-
summary of the mean transferrin saturation levels ritin concentration of the group of patients with
with respect to hemoglobin concentration range in hemoglobin concentration of 10-11 g/dL was the
all the chronic dialysis patients in 2005 and 2006. In lowest; the serum ferritin concentration was higher

TABLE 28. Relationship between hemoglobin concentration and serum iron concentration (comparison between entire
dialysis patient populations in 2005 and that in 2006)

Hemoglobin concentration (g/dL)
<8.0 8.0-89 9.0-9.9 10.0-10.9 11.0-11.9 =120 Unspecified

Serum iron concentration in 2005 (ug/dL) 54.77 54.50 59.39 63.43 66.71 69.06 63.43
Serum iron concentration in 2006 (ug/dL) 56.85 58.70 62.71 65.76 67.70 7024 64.05

TABLE 29. Relationship between hemoglobin concentration and iron saturation level (TSAT) (comparison between entire
dialysis patient populations in 2005 and that in 2006)

Hemoglobin concentration (g/dL)

<8.0 8.0-8.9 9.0-9.9 10.0-10.9 11.0-11.9 =120 Unspecified
Iron saturation level in 2005 (%) 2548 24.06 25.32 26.65 28.02 28.86 27.74
Iron saturation level in 2006 (%) 27.68 27.00 27.92 28.68 29.03 29.13 27.16

TABLE 30. Hemoglobin and serum ferritin concentrations (comparison between entire dialysis patient population in 2005
and that in 2006)

Hemoglobin concentration (g/dL)

<8.0 8.0-8.9 9.0-9.9 10.0-10.9 11.0-11.9 =120 Unspecified

Serum ferritin concentration in 2005 (ng/mL) 278.54 219.70 181.18 174.70 190.13 211.44 191.51
Serum ferritin concentration in 2006 (ng/mL) 368.56 270.72 239.80 22331 227.74 231.22 246.50
© 2008 The Authors
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TABLE 31. Doses of erythropoietin and hemoglobin concentrations (comparison between entire dialysis patient
population in 2005 and that in 2006)

Dose of erythropoietin (U/week)

Not used 1-1499 1500-2999 3000-4499 4500-5999 6000-8999 =%000 Unspecified

Hemoglobin concentration in 2005 (g/dL) 11.09 10.64
Hemoglobin concentration in 2006 (g/dL) 1117 10.63

10.55 10.35 10.25 10.00 9.50 10.57
10.44 10.25 10.08

9.88 9.36 9.91

when the hemoglobin concentration was <10 g/dL or
>11 g/dL. On the other hand, in 2006 the serum fer-
ritin concentration generally increased compared
with that in the previous year; the increase in the
serum ferritin concentration in the group of patients
with a hemoglobin concentration of 11 g/dL or higher
was not observed. That is, in the group of patients
with hemoglobin concentrations <10 g/dL, the serum
ferritin concentration decreased with increasing
hemoglobin concentration, and the serum ferritin
concentration remained nearly constant at approxi-

. mately 225 ng/mL for those with a hemoglobin con-
centration of =11 g/dL.

4. Erythropoietin dose and iron metabolism related
indices. Table 31 shows a summary of mean hemoglo-
bin concentrations with respect to the erythropoietin
dose range for the prevalent patients in 2005 and 2006
(1). In 2005 and 2006, the mean hemoglobin concen-

tration tended to decrease as the erythropoietin dose
increased. There was no significant difference in this
tendency of the results between 2005 and 2006.

Tables 32, 33, and 34 show the summaries of mean
serum iron concentrations, mean total iron binding
capacities, and transferrin saturation levels, respec-
tively, with respect to the erythropoietin dose range
for all the chronic dialysis patients in 2005 and 2006
(1). In 2005 and 2006 the mean serum iron concen-
tration and transferrin saturation level tended to
decrease as the erythropoietin dose increased. There
was no significant difference in these tendencies of
the results between 2005 and 2006.

Table 35 shows a summary of mean serum ferritin
concentrations with respect to the erythropoietin
dose range for the prevalent patients in 2005 and
2006 (1). In any erythropoietin dose range (including
those not used), the mean serum ferritin concentra-
tion in 2006 was higher than that in 2005. In 2005 and

TABLE 32. Doses of erythropoietin and serum iron concentrations (comparison between entire dialysis patient population
in 2005 and that in 2006)

Dose of erythropoietin (U/week)

Not used 1-1499 1500-2999 3000-4499 4500-5999 6000-8999 =9000 Unspecified

Serum iron concentration in 2005 (ug/dL) 64.66 69.75
Serum iron concentration in 2006 (ug/dL) 66.97 72.87

69.20 67.11 61.52 61.25 53.53 65.50
70.65 68.16 62.02 61.79 54.76 64.30

TABLE 33. Doses of erythropoietin and total iron binding capacities (comparison between entire dialysis patient
population in 2005 and that in 2006)

Dose of erythropoietin (U/week)

Not used 1-1499 1500-2999 3000-4499 4500-5999 6000-8999 =9000 Unspecified

Total iron binding capacity in 2005 (ug/dL)  271.11 25215
Total iron binding capacity in 2006 (ug/dL) 26538  240.97

24581 242.49 24321 24046  238.65 177.56
235.88 232.86 232.00 228.84

223.74 237.80

TABLE 34. Doses of erythropoietin and iron saturation levels (comparison between entire dialysis patient population in
2005 and that in 2006)

Dose of erythropoietin (U/week)

Not used 1-1499  1500-2999 30004499  4500-5999  6000-8999 =5000 Unspecified
Iron saturation level in 2005 (%) 2553 28.82 29.17 2853 26.44 26.66 2359 36.58
Iron saturation level in 2006 (%) 26.65 31.01 30.85 30.18 27.78 28.01 2591 28.60

Ther Apher Dial, Vol. 12, No. 6, 2008

© 2008 The Authors
Journal compilation @ 2008 International Society for Apheresis



Chronic Dialysis Treatment in Japan 445

TABLE 35. Doses of erythropoietin and serum ferritin concentrations (comparison between entire dialysis patient
population in 2005 and that in 2006)

Dose of erythropoietin (U/week)

Not used _1-1499 1500-2999 3000-4499 4500-5999 6000-8999 =5000 Unspecified

144.64
175.26

194,98
239.30

Serum ferritin concentration in 2005 (ng/mL)
Serum ferritin concentration in 2006 (ng/mL)

202.33
257.05

173.40
196.76

210.12
27971

190.48
248.43

180.32
232.78

203.65
249.07

2006, the serum ferritin concentration of the patients
not administered erythropoietin was lower than that
of the patients administered erythropoietin.

Table 36 shows a summary of the distribution of
erythropoietin dose with respect to the hemoglobin
concentration range. The subjects were the prevalent
patients in 2006. The patients with lower hemoglobin
concentrations were administered higher erythropoi-
etin doses. This finding agrees with the tendency of the
mean hemoglobin concentration with respect to the
erythropoietin dose range. In some patients, erythro-
poietin was not administered although their hemoglo-
bin concentration was low (<9.0 g/dL), or a high
erythropoietin dose was administered although their
hemoglobin concentration was high (=12.0 g/dL).

Table 37 shows a summary of the distribution of
erythropoietin dose with respect to the iron saturation
level range. The subjects were the prevalent patientsin
2006. The percentage of patients administered eryth-
ropoietin at a dose of =6000 U/week in the patient
group whose iron saturation level was =20% was

lower than that in the patient group whose iron satu-
ration level was <20%. Furthermore, the percentage
of patients not administered erythropoietin and that
of patients administered erythropoietin at a high dose
of =9000 U/week were higher in the group whose
transferrin saturation level was <20% than in the
group whose transferrin saturation level was =20%.

Table 38 shows a summary of the distribution of
erythropoietin dose with respect to the serum ferritin
concentration range. The subjects were the prevalent
patients in 2006. The number of patients not admin-
istered erythropoietin was high in the group with a
serum ferritin concentration <50 ng/mL. Moreover,
there was no significant difference in erythropoietin
dose distribution when the serum ferritin concentra-
tion of the patients increased; rather, the number of
patients administered erythropoietin at a high dose
tended to increase. In particular, in the group with a
serum ferritin concentration of =600 ng/mL, the per-
centage of patients administered erythropoietin at a
dose of =9000 U/week was high.

TABLE 36. Hemoglobin concentrations and doses of erythropoietin (entire dialysis patient population)

Hemoglobin concentration (g/dL)

Dose of erythropoietin Not

(Ulweek) <80 80-89 9.0-99 100-10.9 11.0-11.9 =120 Subtotal available Total Mean SD
Not used 467 1146 4253 9316 9 606 8976 33764 595 34359 1117 144
(%) (1.4) (34) (12.6) (27.6) (28.5) (26.6)  (100.0)

1-1499 93 313 1565 3103 2110 843 8027 139 8166 1063 111
(%) (1.2) 39 (199) (38.7) (26.3) (10.5)  (100.0)

1500-2999 482 1968 8424 13 829 8233 2538 35474 532 36006 1044 1.08
(%) (14) (55) (23.7) (39.0) (23.2) (72)  (100.0)

3000-4499 747 2607 8824 12303 6 445 1600 32526 370 32896 1025 1.10
(%) (2.3) (8.0)  (27.1) (37.8) (19.8) (4.9)  (100.0)

4500-5999 1342 4492 12865 15 441 6934 1645 42719 661 43380 10.08 1.10
(%) (3.1) (105)  (301) (36.1) (16.2) (3.9)  (100.0)

6000-8999 1479 3253 7224 7 646 3336 847 23785 356 24141 988 124
(%) (62) (13.7) (304) (32.1) (14.0) (3.6)  (100.0)

=9000 4403 6711 9307 7087 2411 695 30614 608 31222 936 135
(%) (144) (21.9) (304) (23.1) (7.9) (23)  (100.0)

Subtotal 9013 2049 52462 68725 39075 17144 206909 3261 210170 1024 133
(%) (4.4) (9.9) (254) (332) (18.9) (83)  (100.0)

Unspecified 13 18 35 30 26 7 129 22 151 991 141
(%) (10.1)  (140) (27.1) (23.3) (20.2) (54)  (100.0)

No information available 503 1114 2381 2899 1518 725 9140 30496 39636 1011 139
(%) (55) (122) (261) (31.7) (16.6) (7.9)  (100.0)

Total 9529 21622 54878 71 654 40619 17876 216178 33779 249957 1023 133
(%) (44) (100) (254) (33.1) (18.8) (83)  (100.0)

© 2008 The Authors
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TABLE 37. Iron saturation levels and doses of erythropoietin (entire dialysis patient population)

Iron saturation level (%)

Dose of erythropoietin No information

(Ulweek) <10 10-19 20-29 30-39 4049 =50 Subtotal available Total Mean SD
Not used 1829 6052 6664 4012 1729 1397 21 683 12 676 34359 26.65 15.09
(%) (84) (27.9) (30.7) (185) (80) (64) (100.0)

1499 134 964 1724 1357 571 459 5215 2951 8166 3101 1495
(%) (2.6) (185) (33.1) (260) (11.1) (8.8)  (100.0)

1500-2999 493 4289 8274 5933 2577 2041 23 607 12399 36006 3085 1440
(%) (2.1) (182) (35.0) (25.1) (10.9) (86)  (100.0)

30004499 435 4113 7679 5358 2113 1549 21247 11 649 3289 3018 14.13
(%) (20) (194) (361) (252) (99) (73)  (100.0)

4500-5999 962 7303 10738 5800 2201 1741 28 145 14 635 43380 2778 1375
(%) (33) (254) (374) (202) (7.7 (61)  (100.0)

6000-8999 507 3921 5 687 3158 1194 1022 15489 8 652 24141 2801 1412
(%) (33) (253) (36.7) (204) (1.7) (66) (100.0) -

=9000 1395 6650 6418 3014 1252 1297 20026 11 196 31222 2591 1543
(%) (70) (33.2) (32.0) (151) (63) (65) (100.0)

Subtotal 5755 33292 47184 28632 11643 9506 136012 74 158 210170 2838  14.60
(%) (42) (245) (347) (211) (86) (7.0) (100.0)

Unspecified 1 18 14 18 6 3 60 N 151 2860 12.56
(%) (17) (30.0) (233) (30.0) (100) (5.0) (100.0)

No information available 202 1062 1488 905 398 323 4378 35258 39636 28.63 14.85
(%) (4.6) (243) (340) (207) (91) (74) (100.0)

Total 5958 34372 48686 29555 12047 9832 140450 109 507 249957 2839 14.60
(%) (42) (245) (347) (21.0) (86) (7.0) (100.0)

5. Hemoglobin concentration and vascular compli- infarction (Table 41) are summarized. There was no
cations. The relationships of hemoglobin concentra- significant difference in the distribution of hemoglo-
tion with histories of brain infarction (Table 39), bin concentration between patients with and without
brain hemorrhage (Table40), and myocardial such histories.

TABLE 38. Serum ferritin concentrations and doses of erythropoietin (entire dialysis patient population)

Serum ferritin concentration (ng/mL)

Dose of No

erythropoietin information

(Ulweek) <50 50-99 100-199 200-399 400-599 600-799 800-999 =1000 Subtotal available Total Mean SD

Not used 11445 4909 5061 4165 1441 565 403 598 28587 5772 34359 17526 336.75

(%) (40.0) (172) (17.7) (14.6) (5.0) (2.0) (1.4) (2.1) (100.0)

1-1499 1455 1112 1659 1612 573 203 141 182 6937 1229 8166 23930 340.46

(%) (21.0) (16.0) (23.9) (23.2) (8.3) (2.9) (2.0) (2.6) (100.0)

1500-2999 5441 5051 7631 7389 2738 1085 680 932 30947 5059 36006 257.05 37517

(%) (17.6) (16.3) (24.7) (23.9) (8.8) (3.5) (2.2) (3.0) (100.0)

3000-4499 5044 4771 7203 6561 2221 919 567 828 28114 4782 32896 249.07 37731

(%) (179) (170) (256) (23.3) (7.9) (3.3) (2.0) (2.9) (100.0)

4500-5999 7984 6531 9223 8237 2815 1105 679 954 37528 5852 43380 232.78 360.59

(%) (21.3) (174) (246) (219 (7.5) (2.9) (1.8) (2.5) (100.0)

6000-8999 3932 3459 5253 4722 1640 711 420 582 20719 3422 24 141 248.43 386.93

(%) (19.0) (16.7) (254) (22.8) (7.9) (3.4) (2.0) (2.8) (100.0)

=9000 5481 4158 6099 5756 2226 1132 629 1140 26621 4601 31222 279.71 451.50

(%) (20.6) (15.6) (22.9) (21.6) (84) (4.3) (2.4) (43) (100.0) ;

Subtotal 40782 29991 42129 38442 13 654 5720 3519 5216 179453 30717 210170 239.38 380.55

(%) (22.7) (16.7) (23.5) (214) (7.6) (3.2) (2.0) (2.9) (100.0)

Unspecified 21 15 25 23 9 1 1 1 96 35 151 196.76 241.38

(%) (21.9) (156) (26.0) (24.0) (9.4) (1.0) (1.0) (1.0) (100.0)

No information 1516 1102 1469 1260 382 189 102 222 6242 33394 39636 24621 45643
available

(%) (243) (17.7) (235) (202) (6.1) (3.0) (1.6) (3.6) (100.0)

Total 42319 31108 43623 39725 14 045 5910 3622 5439 185791 64 166 249957 239.59 383.29

(%) (22.8) (16.7) (23.5) (21.4) (7.6) (3.2) (1.9) (2.9) (100.0)

© 2008 The Authors
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TABLE 41. Hemoglobin concentrations and history of cardiac infarction (entire dialysis patient population)

Hemoglobin concentration (g/dL)

No
information
History of cardiac infarction <8.0 8.0-89 9.0-9.9 10.0-10.9 11.0-11.9 =120 Subtotal available Total Mean SD
Without history 7681 17571 44486 58620 33514 14644 176516 3244 179760 1024 1.33
(%) (44) (100) (25.2) (332) (19.0) (83)  (100.0)
With history 523 1200 2956 3663 2283 1127 11 752 245 11997 1027 1.39
(%) (45) (102) (252) (312) (194)  (9.6)  (100.0)
Under acute-phase treatment 10 20 44 34 24 8 140 2 142 998 131
(%) (7.1) (143) (31.4) (24.3) (17.1) (5.7)  (100.0)
Subtotal 8214 18791 47486 62317 3581 15779 188408 3491 191899 1024 1.33
(%) (44) (100) (25.2) (33.1) (19.0) (84)  (100.0)
Unspecified 122 264 628 689 285 115 2103 102 2205 998 131
(%) (58) (126) (29.9) (32.8) (13.6) (5.5) (100.0)
No information available 1193 2567 6764 8648 4513 1982 25667 30186 55853 1019 133
(%) (4.6) (10.0) (264) (33.7) (17.6) (7.7)  (100.0)
Total 9529 21622 54878 71654 40619 17876 216178 33779 249957 1023 133
(%) (44) (100) (254) (33.1) (18.8) (83)  (100.0)

C. Clinical condition of patients at introduction onto
dialysis

In the latest survey conducted at the end of
2006, the clinical data and condition of the patients
at the start of dialysis treatment were examined
for the first time in 17 years. In this report, as
part of the surveyed results, data on the treatment
method of end-stage renal disease, renal function, as
well as the symptoms of tumors of the patients at
the start of dialysis were collected and the
results are shown here. A detailed analysis of the
pathological condition of the patients at introduc-
tion onto dialysis and their short-term pro-
gnosis (life expectancy of the patients within one
year and prognosis in terms of various complica-
tions) will be performed in the survey at the end of
2007 or later.

1. Dialysis modalities at the end of year for newly
introduced patients. The subjects of the survey on
pathological conditions were the patients who had

newly started dialysis in 2006. Data were available in
the questionnaire in floppy disks from the dialysis
facilities. The number of patients who satisfied these
conditions was 28 353 (male: 18 295, female: 10 055,
not specified: 3).

Table 42 shows a summary of dialysis modalities at
the end of 2006 for the incident patients (n =28 353).
Of these, 26 209 (92.4%) were treated by facility
dialysis and 1414 (5.0%) were treated by 24-h con-
tinuous ambulatory perifoneal dialysis (CAPD), with
the bag changed manually.

2. Clinical symptoms of patients at the introduction
to dialysis. In the latest survey, the presence or
absence of various clinical symptoms of the patients
at the introduction to dialysis was studied (Table 43).
The major symptoms were as follows: digestive symp-
toms, retention of body fluid, and acid-base and elec-
trolyte abnormalities were noted in approximately
one-half of the patients. Following these signs and
symptoms, blood abnormality and cardiovascular

TABLE 42. Methods of dialysis at the end of the year of introduction onto dialysis (patients whose clinical condition at
introduction onto dialysis were surveyed)

Method of dialysis

Facility Home
hemodialysis Hemo-diafiltration Hemo-filtration Hemo-adsorption hemodialysis CAPD  IPD Total
Number of patients 26209 634 48 2 3 1414 43 28333
(%) (92.4) (2.2) (0.2) (0.0) (0.0) (5.0) (02) (100.0)

CAPD, continuous ambulatory peritoneal dialysis; IPD, intermittent peritoneal dialysis.

Ther Apher Dial, Vol. 12, No. 6, 2008
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TABLE 43. Clinical conditions at introduction onto dialysis (patients whose clinical conditions at introduction onto
dialysis were surveyed)

No
Without With information .

Clinical condition symptoms  symptoms  Subtotal ~ Unspecified available Total

History of cardiac infarction before start of dialysis 13 076 1288 14 364 306 13 683 28353

(%) (91.0) (9.0) (100.0)

Congestive cardiac failure 10 007 4276 14 283 362 13708 28353

(%) (70.1) (29.9) (100.0)

History of quadruple amputation, complication of 13 627 866 14 493 211 13 649 28 353
arteriosclerosis obliterans or aortic aneurysm of =6 cm

(%) (94.0) (6.0) (100.0)

History of brain infarction or transient ischemic attack 12076 2232 14 308 347 13 698 28 353

(%) (84.4) (15.6) (100.0)

Dementia 13155 1233 14388 250 13715 28353

(%) (91.4) (8.6) (100.0)

Chronic lung disease 13 801 486 14287 215 13 851 28353

(%) (96.6) (34) " (100.0)

Collagen disease ® 13 889 342 14 231 275 13 847 28353

(%) (97.6) (2.4) (100.0)

Chronic hepatic disease (without portal hypertension) or 13 436 792 14228 215 13910 28353
chronic hepatitis

(%) (94.4) (5.6) (100.0)

Diabetes (without end-stage organ damage, patients 10 626 3521 14 147 238 13 968 28353
treated only by dietary therapy are not included)

(%) ) .. {131 (24.9) (100.0)

Hemiplegia 13 545 773 14318 155 13 880 28353

(%) (94.6) (5.4) (100.0)

Diabetes (severe retinopathy, nervous disorder, renal 9195 5018 14213 242 13 898 281353
disorder, labile diabetes)

(%) (64.7) (35.3) (100.0)

Malignant tumors (those without metastasis and five 13 421 813 14234 245 13 874 28353
years has passed since diagnosis are not included)

(%) (94.3) (5.7) (100.0)

Leukemia (acute and chronic) 7 14 308 49 14 357 169 13 827 28353

(%) (99.7) (0.3) (100.0)

Lymphoma " 14 224 56 14 280 214 13 859 28353

(%) (99.6) (0.4) (100.0)

Moderate and end-stage hepatic disease 13 884 346 14230 228 13 895 28353

(%) (97.6) (2.4) (100.0)

Metastasizing malignant tumors 14 024 204 14228 241 13 884 28353

(%) . (98.6) (1.4) (100.0)

Acquired immunodeficiency syndrome 11 981 12 11993 2531 13 829 28353

(%) (99.9) (0.1) (100.0)

With or without retention of body fluid (generalized 6629 6687 13316 575 14 462 28353
edema, severe hvpoproteinemia, pneumonedema) i

(%) (49.8) (50.2) (100.0)

With or without fluid abnormality (uncontrollable 6571 6262 12 833 1032 14 488 281353
electrolyte and acid-base imbalance)

(%) (512) (48.8) (100.0)

With or without digestive symptoms (nausea, vomiting, 6231 6865 13 096 751 14 506 28353
loss of appetite, diarrhea)

(%) (47.6) (52.4) (100.0)

With or without cardiovascular symptoms (serious 7 888 5283 13171 625 14 557 28353
hypertension, cardiac failure, pericarditis)

(%) (59.9) (40.1) (100.0)

With or without nervous disorder symptoms (central and 11 289 1770 13 059 787 14 507 28353
peripheral nervous disorder, mental disorder)

(%) (86.4) (13.6) (100.0)

With or without blood disorder (severe anemia, bleeding 7518 5666 13184 610 14 559 28 353
tendency)

(%) (57.0) (43.0) (100.0)

With or without impaired eyesight (uremic retinopathy, 9 808 3248 13056 876 14 421 28353
diabetic retinopathy)

(%) t (75.1) (24.9) (100.0)

© 2008 The Authors
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symptoms were noted in approximately 40% of the
patients. Moreover, impaired vision was noted in
24.8% and nerve system disorder symptoms were
noted in 13.6% of the patients.

3. Serum creatinine level in patients at the introduc-
tion to dialysis. The mean serum creatinine level at
the introduction to dialysis in the patients whose
data were available (n =15 853) was 837 * 3.58 mg/
dL. The mean serum creatinine levels in male and
female patients at introduction onto dialysis were
8.72 £ 3.67mg/dL and 7.73 £ 3.32 mg/dL, respec-
tively (Table 44). The serum creatinine level at
the introduction to dialysis in the patients aged
<15 years was low and that in the patients aged
=15 years tended to decrease with age (Table 45).
Regarding the relationship between the treatment
method and serum creatinine level (Table 46), the
mean serum creatinine level was lowest in patients
who were on hemofiltration; however, no clear rela-
tionship was observed in patients on other dialysis
modalities. According to the distribution of the
number of patients in terms of the serum creatinine
level at the introduction to dialysis and primary
renal disease (Table47), the mean serum
creatinine level was lower in patients with diabetic
nephropathy than in patients with chronic
glomerulonephritis.

4. Estimated glomerular filtration rate of patients at
the introduction to dialysis. The estimated glomeru-
lar filtration rate (eGFR) (mL/min/1.73m?) of
patients at the introduction to dialysis was calculated
and tabulated in terms of gender, age, and serum
creatinine level of the patients at the time of their
introduction to dialysis. The eGFR was obtained by
multiplying the Modification of Diet in Renal
Disease (MDRD) Study equation corrected by the
Japanese factor (4). When the serum creatinine level
was measured by the Jaffe method, the following
equation was used:

eGFR of male patients = 186 x
[serum creatinine!™"'%} x {age!***} x 0.881
When the serum creatinine level was determined

by the enzyme method, the following equation was
used:

e¢GFR of male patients =175%
[serum creatinine™ "} x {age™***¥} % 0.741
The eGFR of female patients was calculated by
multiplying the value obtained using the above equa-

© 2008 The Authors
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tions by 0.742; however, it was not calculated in
patients <15 years old. The eGFR at the introduction
to dialysis of all the patients (n=13857) was
5.46 * 6.60 mL/min/1.73 m®. As shown in Table 44,
the serum creatinine level at the introduction to
dialysis of female patients was lower than that of the
male patients. Nevertheless, the eGFR in the female
patients was lower than that of the male patients
(Table 48). The eGFR of the patients in the
35-45 years age range was the lowest, followed by
that of the patients in the 15-30 and 45-60 years age
ranges (Table 49).

Regarding the relationship between treatment
method and serum creatinine level, the eGFR of
patients who were treated by hemofiltration
was the highest (Table 50), which reflects the
result shown in Table 46; however, no significant dif-
ference in eGFR was found among the patients who
were treated by other methods. The relationship
between primary disease and eGFR is shown in
Table 51.

CONCLUSION

The Japanese dialysis population is increasing year by
year, especially those patients who are elderly or dia-
betic, and whose rates of complication are higher.
Measures to control the increasing numbers of such
patients are desired.
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TABLE 48. Estimated glomerular filtration rates calculated from the serum creatinine level prior to first dialysis and gender (patients whose clinical condition was

surveyed at the introduction to dialysis)

Estimated glomerular filtration rates (eGFR, mL/min/1,73 m?) prior to first dialysis
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Values in parentheses below each figure represent percentage relative to the subtotal of each row.
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Abstract

Background In Japan, there is a geographic difference in
the prevalence of end-stage renal disease (ESRD). Few
epidemiologic studies, however, have compared the prev-
alence of chronic kidney disease (CKD) among different
geographic areas. Other than genetic factors, socioeco-
nomic conditions and lifestyle are targets for modification.
Methods We examined the prevalence of CKD among
two large community-based screened populations, 40 years
of age and older, in Japan: Ibaraki (N = 187,863) and
‘Okinawa (N = 83,150). Prevalence of CKD was defined as
an estimated glomerular filtration rate (eGFR) of less than
60 ml/min/1.73 m* using the coefficient modified abbre-
viated Modification of Diet in Renal Disease (aMDRD)
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study equation using a standardized serum creatinine value.
CKD prevalence was compared among screenees with (+)
or without (—) hypertension (systolic blood pressure
>140 mmHg, diastolic blood pressure >90 mmHg) and
hyperglycemia (plasma glucose > 126 mg/dl).

Results Both male and female participants in Okinawa
had a significantly lower prevalence of hypertension
(—)/hyperglycemia (—) than did patients in Ibaraki. The
prevalence of CKD in Okinawa was higher than that in
Ibaraki among screenees with hypertension (—)/hypergly-
cemia (—), and highest among screenees with hypertension
(+)/hyperglycemia (—).

Conclusion The regional difference in CKD prevalence
may underlie the variation in ESRD prevalence observed in
Japan.

Keywords Chronic kidney disease -
Glomerular filtration rate - Prevalence « Screening

Introduction

The prevalence of end-stage renal disease (ESRD) is lin-
early increasing and is as high as 2,000 per million people
in Japan [1]. The geographic difference in the prevalence
of ESRD in Japan is well known; Okinawa has the highest
ESRD population, whereas the ESRD population in Ibaraki
is smaller than the National average [1]. This trend might
be explained by either a high prevalence of chronic kidney
disease (CKD), a faster progression of CKD, or both. The
north-south gradient in the incidence and prevalence of
certain diseases, such as stroke and hypertension are also
well known in Japan [2]. Populations in northem Japan
have a higher salt intake and other dietary habits also vary
[3]. People in Okinawa tend to be more obese and have a
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higher prevalence of metabolic syndrome, which causes
CKD [4, 5]. The prevalence of CKD may reflect the health
and functional status of the community, such as the
proportion of the population with diabetes and hyperten-
sion, as well as differences in muscle mass, diet, and
lifestyle.

We compared the prevalence of CKD between two large
community-based screening registries available in two
target prefectures (Ibaraki and Okinawa). To define CKD,
we applied the newly developed and modified abbreviated
Modification of Diet in Renal Disease (MDRD) study
equation as it provides the most accurate formula for this
purpose [6]. Determining the factors related to the regional
difference in CKD prevalence might be useful for pre-
venting ESRD. The present study is the first to demonstrate
a regional difference in CKD prevalence in Japan.

Methods

The Japanese Society of Nephrology has organized an
epidemiology work group and has collected data to
estimate CKD population in Japan [7, 8). The authors
are participating with the epidemiology work group.
Among the community-based screening programs, we
selected two cohorts because the details of these subjects
were previously reported and the method of serum cre-
atinine measurement was verified. Okinawa, 128°E 27°N,
is in the southern-most part of Japan, and Ibaraki, 140°E
36°N, is in northem Japan. Screening was performed
during April 2005 to March 2006. Hypertension was
defined as 140/90 mmHg and over and hyperglycemia
was defined as fasting plasma glucose 126 mg/dl and
over,

Community-based screening registry

" (Okinawa) Details of the screening in Okinawa were
published previously [9, 10]. For this study, we used the
2005 Okinawa General Health Maintenance Association
(OGHMA) registry, and analyzed data for those aged
40 years and over at the time of screening. There were
83,150 screenees, 13.0% of the target population of 0.64
million in 2005 (Total 1.36 million).

(Ibaraki) Details of the screening in Ibaraki were pub-
lished previously [11-13]. For this study, we used the 2005
registry, and analyzed data for those aged 40 years and
over at the time of screening. There were 187,863 scree-
nees, 11.6% of the target population of 1.62 million in
2005 (Total 2.98 million). The central laboratory measured
creatinine using an autoanalyzer (Hitachi 7170). Data were
provided after written agreement by the research commit-
tee for each registry.

GFR estimation

GFR was estimated using the coefficient modified MDRD
study equation after obtaining the standardized serum
creatinine (SCr) from the Cleveland Clinic. Serum creati-
nine (C-SCr) was calibrated using the following formula:
for Okinawa, C-SCr = 1.03557343 x SCr + 0.00736639;
for Ibaraki, C-SCr= 1.01758277 x SCr — 0.0643799.
Both laboratories measure SCr using an enzymatic method.
We confirmed the accuracy of creatinine measurement
using a calibration panel composed of 42 serum samples,
whose values were determined by the Cleveland Clinic
(kindly provided by Dr. Van Lente at the Cleveland
Clinic). eGFR (mU/min/1.73 m?) = 175 x Age™**% x
S-Cr"1%* x (if female x 0.742) x (if Japanese x 0.741).
Performance of the IDMS aMDRD equation for evaluating
Japanese CKD patients was recently published [6].

Statistical analyses

Data are expressed as means =+ standard deviation (SD).
The st CKD was defined as eGFR <60 ml/min/1.73 m? [6].
A statistical significance of differences in the characteris-
tics among participants was examined using non-paired ¢
test, the Wald chi-square test, and Wilcoxson test (cate-
gorical variables). Multivariate logistic analyses were
performed using SAS (Version 8.2, SAS Institute Inc.,
Cary, NC). A P value of less than 0.05 was considered
statistically significant.

Results

The demographics of the screened cohorts were different
between the two community-based registries: 35.6% of the
participants in Ibaraki and 42.6% of those in Okinawa were
men. Therefore, the mean (SD) glomerular filtration rate
(GFR) levels are summarized for each age-class for both
men and women among the total number of screenees
(Table 1). The mean GFR levels were significantly higher
in Okinawa than in Ibaraki, except in those age 80 and over
among both sexes. Prevalence of CKD in Ibaraki (Oki-
nawa) was 18.1% (15.3%) in men and 16.0% (13.9%) in
women, respectively. However, the fraction of screenees
were different between the two cohorts. In Ibaraki (Oki-
nawa), it was 8.9% (23.3%) in age 40-49, 18.7% (24.9%)
in age 50-59, 35.1% (23.9%) in age 60-69, 30.6% (21.9%)
in age 70-79, and 6.7% (6.0%) in age 80 and over in men.
In women, that was 14.4% (21.2%) in age 40-49, 27.1%
(25.1%) in age 50-59, 31.7% (23.9%) in age 6069, 22.3%
(22.1%) in age 70-79, and 4.5% (7.8%) in age 80 and over.

The proportion of screenees without either hypertension
or high plasma glucose was significantly smaller in

@ Springer
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Table.d Compansop ok GFR Ibaraki Okinawa P value
among screened subjects in
Okinawa and Ibaraki: total Men
screened
40-49 76.8 (13.3), N = 5,961 78.4 (147, N = 8,238 <0.0001
50-59 74.8 (14.4), N = 12,485 75.6 (15.4), N = 8,810 <0.001
60-69 69.6 (14.3), N = 23,515 70.4 (15.1), N = 8,476 <0.0001
70-79 65.8 (14.8), N = 20,513 66.5 (15.5), N = 7,757 <0.001
80 and over 61.6 (15.6), N = 4,463 60.6 (15.9), N = 2,112 <0.05
Women :
40-49 80.7 (15.6), N = 17,388 86.1 (16.5), N = 10,120 <0.0001
50-59 T11(15.5), N =32,798 80.8 (16.5), N = 11,991 <0.0001
60-69 72.8 (15.4), N = 38,309 747 (15.7), N = 11,401 <0.0001
70-79 67.8 (15.3), N = 27,008 68.7 (16.2), N = 10,541 <0.0001
80 and over 62.1 (15.7), N=5,423 62.1 (19.3), N = 3,704 NS
Men Women
100 100
[ Ibaraki I—I ] Ibaraki
W [ Okinawa ] . [ Okinawa
80 80+ f | * 1 p<0.0001
2 * : p<0.0001 3 ) #:p<0.05
5; - - - g I #
§ 60 ] e S 60 NS
© ™
> >
: 8
o 40t o 40t}
20 1 20}
40-49 50-59 60-69 70-79 80+ 40-49 50-59 : 60-69 70-79 80+
Age, years Age, years

Fig. 1 Prevalence of screenees without hypertension or hyperglyce-
mia in Okinawa and Ibaraki (men)

Okinawa than in Ibaraki among men (Fig. 1) and women
(Fig. 2) of all age-groups. Overall prevalence of hyper-
tension and hyperglycemia in Okinawa was 29.9% and
10.4%: 35.5% and 14.2% in men, 26.2% and 7.6% in
women, and that of Ibaraki was 27.9% and 5.1%: 31.9%
and 8.4% in men, 25.9% and 3.4% in women. Among those
40-79 years of age, the prevalence of CKD of eGFR
<45 ml/min/1.73 m?, was higher in Okinawa than in Iba-
raki in those with normal blood pressure and normal
glucose levels, high plasma glucose, hypertension, and the
total scréened populations in men (Fig. 3). In each sex, the
prevalence of CKD of eGFR <45 ml/min/1.73 m?, was
compared with Okinawa and Ibaraki (Fig. 4). The preva-
lence of CKD of eGFR <45 ml/min/1.73 m? among those
with age 80 years and over in Okinawa (Ibaraki) was
12.6% (10.1%) in men (P < 0.05) and 13.0% (11.4%) in
women (P < 0.001), respectively.

@ Springer

Fig. 2 Prevalence of screenees without hypertension or hyperglyce-
mia in Okinawa and Ibaraki (women). NS not significant

Similarly, mean GFR levels were high in Okinawa among
those without either hypertension or high plasma glucose
(Table 2). Compared to Ibaraki, the prevalence of low GFR
(<45 mi/min/1.73 m?) was significantly higher in Okinawa,
particularly in those under 60 years of age (Table 3). Similar
trends were observed among screenees without either
hypertension or high plasma glucose (Table 4).

Discussion

We compared the CKD prevalence between two commu-
nity-based screened cohorts using the standardized serum
creatinine measurements and adopted a new, accurate GFR
estimation formula for the screened Japanese populations.
The strengths of the study include the large study popula-
tion containing a comparable number of men and women
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Fig. 3 Prevalence ratio of CKD, GFR <45 ml/min/1.73 m% in
Okinawa and Ibaraki among screenees aged 40-79 years and those
with age 80 years. Age-groups are 40-49 (open circle), 50-59 (open
triangle), 60-69 (filled circle), 70-79 (filled triangle), and 80 and over
(open square). In women, there was none with GFR <45 ml/min/
1.73 m® among those with hyperglycemia age 40-49 years. P < 0.05
by the Wilcoxson test
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Fig. 4 Prevalence ratio of CKD, GFR <45 ml/min/1.73 m’, by age
in Okinawa and Ibaraki among screenees aged 40-79 years

and comparable age-groups, and the creatinine assays in
each population were calibrated to standardized values. The
key finding of the present study was that CKD prevalence
was higher in Okinawa than in Ibaraki, even among groups
of similar age and sex. As shown in Fig. 3, prevalence rate
of GFR<45 ml/min/1.73 m* was higher in Okinawa, in
particular age-class less than 60 years in both sexes. This
may reflect the increase in obesity and metabolic syndrome
in Okinawa. As a whole, mean levels of eGFR was higher in
Okinawa (Table 1). This could be explained the two peaks
of eGFR levels or wider distribution due to hyperfiltration
related to obesity or hyperglycemia.

The findings of the present study may explain the high
prevalence of ESRD in Okinawa [14]. According to the
registry data of the Japanese Society for Dialysis Therapy,
the prevalence of ESRD was 2,055 (Ibaraki), 2,704 (Oki-
nawa), and 2,070 (Total) per million population in Japan in
2006 [1]. This number increased from the 2001 values of
1584 (Ibaraki), 2330 (Okinawa), and 1722 (Japan) per
million population, respectively. The trend might also be
explained by a rapid progression of CKD, insufficient
therapy for CKD, or both.

Usami et al. [15] reported that the intake of angiotensin-
converting enzyme inhibitors in Okinawa was lower than
that in other parts of Japan, suggesting the insufficiency of
CKD therapy in Okinawa. Because the income levels in
Okinawa are the lowest in Japan, cheaper drugs are pre-
ferred. Other socioeconomically related conditions, such as
a high smoking rate, a high motorization rate, and use of
erythropoietin [16] may also be involved in the high
prevalence of CKD.

The prevalence of CKD stages 35 differs among vari-
ous ethnic groups. The CKD prevalence in Japan is one of
the highest in the world [17-19). The CKD prevalence
might be explained by the age of the population in Japan,
as more than 20% are 60 years and older. The prevalence
of CKD is higher in those with hypertension and diabetes
mellitus in the United States [20, 21]. In Okinawa, how-
ever, the prevalence of CKD was higher even in those
without hypertension or hyperglycemia. GFR varies based
on the presence of hyperglycemia, high protein intake, and
obesity. Generally, Okinawan people are short in stature
and have a higher prevalence of low birth weight than the
national average [22]. A lower birth weight is associated
with a lower nephron number and a significant risk of
developing ESRD [23]. A low nephron number may result
in the future development of hypertension and diabetes
mellitus-related nephropathy [24]. Lifestyles have changed
rapidly after the return of Okinawa to Japan in 1972,
including a rapid increase in obesity.

In the present study, we applied the Japanese coefficient
to improve the accuracy of the abbreviated MDRD equation
to identify patients with stage 3 and 4 CKD. We used a
coefficient of 0.741 obtained from the data of patients with a
Cin <90 m/min/1.73 m” as the Japanese coefficient with
the IDMS traceable abbreviated MDRD (aMDRD) study
equation. The equation provided a reasonably accurate GFR
estimation in the range of less than 90 ml/min/1.73 m” [25].
This equation can be easily used by Japanese clinicians
because the equation does not require that serum creatinine
values be calibrated to the 1990 Cleveland Clinic values,
where creatinine was measured using the non-compensated
Jaffe method [26]. An accurate measurement of serum
creatinine, however, is critical for use of IDMS aMDRD
equation. In Japan, almost all clinical laboratories use the
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