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Abstract: A statistical survey of 3932 nationwide hemodi-
alysis (hereafter, dialysis) facilities was carried out at the
end of 2004, and 3882 facilities (98.73%) responded. The
population undergoing dialysis at the end of 2004 was
248 166, an increase of 10 456 patients (4.4%) from that at
the end of 2003. The number of dialysis patients per million
people was 1943.5. The crude death rate of dialysis patients
from the end of 2003 to the end of 2004 was 9.4%. The
mean age of patients who underwent dialysis in 2004 was
65.8 years, and that of the total dialysis population was
63.3 years. The percentage distribution of patients who
underwent dialysis according to a newly underlying disease
showed that 41.3% of patients had diabetic nephropathy
and 28.1% had chronic glomerulonephritis. The frequency
of calcium carbonate use for dialysis patients was 75.1%
and that of sevelamer hydrochloride use was 26.2%. The
frequency of sevelamer hydrochloride use does not neces-
sarily have a strong correlation with the dose of calcium
carbonate. Patients who received high doses of sevelamer

hydrochloride tended to have a low concentration of arte-
rial blood HCO™*. Approximately 15% of dialysis patients
used an intravenous vitamin D preparation, generally max-
acalcitol. The longer the patients had been on dialysis, the
higher the frequency of use of an intravenous vitamin D
preparation. When the concentration of serum intact par-
athyroid hormone (PTH) was more than 200 pg/mL, the
frequency of use of an orally administered vitamin D pre-
paration decreased; but that of intravenous vitamin D
preparation increased. The percentage of dialysis patients
who received percutaneous ethanol injection therapy
(PEIT) was 1.4%. The percentage was more than 50% in
the patients who had been on dialysis for more than
10 years. The percentage of patients who received PEIT
again was 35.0%. The percentage of patients who had been
on hemodialysis for more than 10 years and received PEIT
again was more than 50%. Key Words: Calcium carbon-
ate, Death rate, Intact parathyroid hormone, Sevelamer
hydrochloride.

The Japanese Society for Dialysis Therapy has car-
ried out an annual statistical survey of dialysis facil-
ities across the country since 1968. A nationwide
statistical survey of 3932 dialysis facilities was carried
out at the end of 2004, and 3882 facilities (98.73%)
responded. The population undergoing dialysis at the
end of 2004, calculated on the basis of the survey
results from dialysis facilities, was 248 166, an
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increase of 10 456 patients (4.4%) from that in 2003.
The crude death rate of dialysis patients in 2004 was
9.4%, which is nearly the same as those in previous
years.

In the present paper, we report basic data on
chronic dialysis patients at the end of 2004 and on
newly surveyed items including serum calcium and
phosphorus concentrations, frequency of phosphate
binder use, parathyroid hormone concentration,
and the history of surgical treatment for
hyperparathyroidism.

SUBJECTS AND METHODS

This survey of dialysis facilities is carried out by
sending questionnaires to individual dialysis facilities
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at the end of each year. The 3932 dialysis facilities
surveyed this year consisted of member facilities of
the Japanese Society for Dialysis Therapy at the end
of 2004 and additional facilities offering dialysis for
patients with chronic kidney diseases that were not
members of this society. The number of facilities in
the present survey increased by 182 facilities (4.85%)
from that in the preceding year’s survey.

The questionnaires were mainly sent and col-
lected by mail, although they were also faxed to
some of the facilities. Moreover, a floppy disk was
sent to facilities which had earlier indicated a prefer-
ence for an electronic, rather than a paper-based
questionnaire.

The present survey comprised two questionnaires.
One was a facility survey, in which items relating to
the details of dialysis facilities, such as the number of
patients, the number of staff members and the num-
ber of consoles at individual facilities, were examined
(using the questionnaire referred to as ‘Sheet I’). The
other was a patient survey in which the epidemiolog-
ical background, treatment conditions and outcome
of treatment of individual dialysis patients were
investigated (using questionnaires referred to as
Sheets II, III and IV).

The response rate for the survey (collection rate of
the questionnaire at the end of 2004) was 98.73%
(3882 facilities), which slightly decreased from that
for the 2003 survey (99.12%). The present survey
included 155 new facilities offering peritoneal dialy-
sis, and 83 of the 155 facilities responded, ‘No dialy-
sis patients are treated’. The number of facilities
from which there was no response to the patient
survey questionnaire (Sheets II, IIT or IV) was 138,
showing a slight increase from last year’s 87 facilities.
Thus, the rate of collection of all the sheets was
95.22%.

I. Tabulation of basic data on chronic dialysis
patients at the end of 2004

Data on dialysis population dynamics for the year
2004 were tabulated mainly on the basis of the results
of the facility survey. The data included the number
of patients introduced to dialysis, the number of
patients who died, the total number of dialysis
patients at the end of 2004, and the gross death rate
for the year 2004. Cumulative survival rate after
introduction to dialysis was actuarially calculated on
the basis of the results of the patient survey (1).

II. Tabulation of data for new survey items

Items investigated for the first time in the present
survey were the types and the amounts of phosphate
binders, and those of oral and intravenous vitamin D
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preparations used. As items related to these survey
items, concentrations of the following prior to dialy-
sis were investigated: serum calcium, serum phos-
phorus, and arterial blood HCO”. In addition to
these, the cumulative number of times of parathy-
roidectomy (surgical treatment for secondary hyper-
parathyroidism, hereinafter referred to as ‘PTx’) and
percutaneous ethanol injection therapy (hereinafter
referred to as ‘PEIT’) were carried out and also fur-
ther investigated.

The frequencies of use and doses of phosphate
binders were investigated by providing the following
questionnaire items regarding sevelamer hydrochlo-
ride, calcium carbonate and aluminum gel. Regard-
ing phosphate binders other than these, the types of
phosphate binder used were investigated by asking
respondents to choose from the following: sucralfate,
colestimide and other phosphate binders. The
present survey did not investigate the amounts of
these drugs used.

With regard to vitamin D preparations, the type
and dose (ng/week) of an oral vitamin D preparation
given and the type and dose (ug/week) of an intrave-
nous vitamin D preparation given were investigated.
The type of the oral vitamin D preparation was inves-
tigated by asking respondents to choose from the
following: alphacalcidol, calcitriol, falecalcitriol and
other oral vitamin D preparations.

Similarly to oral vitamin D preparations, the type
of intravenous vitamin D preparation used was inves-
tigated by asking respondents to choose from the
following: calcitriol, maxacalcitol and other intrave-
nous vitamin D preparations. The cumulative num-
ber of times patients underwent PTx and PEIT by
the end of 2004 were also investigated. The number
of times considered was up to seven times, and
responses of eight times or more were categorized as
‘eight times or more’ In this section, data for the
above-mentioned items were tabulated and the
results are shown.

RESULTS AND DISCUSSION

I. Tabulation of basic data on chronic dialysis
patients at the end of 2004

1. Number of patients

Table 1 shows a summary of the dynamics of the
dialysis patient population in Japan at the end of 2004
obtained from the present survey. Only the totals for
the history of dialysis and history of the patients who
underwent the longest dialysis treatment shown in
this table were obtained from the patient survey,
whereas the totals for the other items were obtained
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TABLE 1. Current status of chronic dialysis therapy in Japan

Number of facilities
Equipment
Capacity

Number of patient station
Simultaneous dialysis (people)

Maximum accommodation capacity (people)

Chronic dialysis patients’

3882 Increase of 165 (4.4%)
97 366 Increase of 4 656 (5.0%)
96 540 Increase of 4 615 (5.0%)

328798 Increase of 16 794 (5.4%)
248 166 Increase of 10 456

"The total number of chronic dialysis patients is the total of the column for the number of patients in Sheet I, and does not necessarily
correlate with the total number of patients counted according to the method of treatment.

Daytime dialysis 196 337
Nighttime dialysis 42 600
Home dialysis 114
CAPD 8774
IPD 352
Number of patients newly introduced to dialysis 36 084
Number of deceased patients 22715
Years on dialysis’ Male
0<<5 75 431
5<<10 35089
10<<15 15936
15<<20 7971
20<<25 4999
25< 4012
Patients per million 19435

Longest dialysis history

(79.1%)
(17.2%)
(0.0%)
(3.5%)
(0.1%)
Increase of 1118 (3.2%)
Increase of 1043 (4.3%)

Female Unknown Total

44 650 78 120 159 (50.8%)

23265 3 58357 (24.7%)

11 800 2 27738 (11.7%)
6473 3 14453 (6.1%)
4035 0 9034 (3.8%)
2853 0 6865 (2.9%)

Increase of 80.8
37 years and 3 months

"The number of dialysis patients was calculated from questionnaire Sheets II to IV.

from the facility survey. The total dialysis patient
population in Japan at the end of 2004 was 248 166,
as determined from the facility survey. The dialysis
patient population in Japan at the end of 2003 was
237710, showing an increase of 4.4% (10456
patients) from the end of 2003 to the end of 2004.
This was nearly the same as the increases observed
in previous years.

Similarly, the total dialysis patient population in
each prefecture of Japan obtained from the facility
survey is shown in Table 2. The dialysis patient pop-
ulation per million people at the end of 2004 was
1943.5. Changes in dialysis patient population per
million people are shown in Table 3.

The extent of the increase in dialysis patient pop-
ulation from the end of 2003 to the end of 2004 was
the same as those in previous years, although the
findings from the survey in 2003 suggested a decrease
in the dialysis patient population from the end of
2002 to the end of 2003 (1).

2. Mean age

Dialysis patients in Japan are increasing in age
each year. The patient survey showed that the mean
age of patients newly introduced to dialysis in 2004
was 65.8 years, and the mean age of the entire dialysis
patient population at the end of 2004 was 63.3 years
(Table 4). The dialysis population aged by 8.1 years
from the end of 1984 to the end of 1994, but only
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aged by 6.0 years from the end of 1994 to the end of
2004. The rate of aging of the dialysis population has
decreased. The mean age of patients newly intro-
duced to dialysis increased by 7.2 years from the end
of 1984 to the end of 1994, but increased by only
5.4 years from the end of 1994 to the end of 2004.
These findings show that the rate of aging of patients
newly introduced to dialysis has also decreased.

Table 5 shows the sex and age distributions of
patients newly introduced to dialysis in 2004. Table 6
shows the sex and age distributions of all the dialysis
patients at the end of 2004. Tables 7 and 8 show the
age distribution according to the primary disease.
The data in these tables were obtained from the
patient survey.

3. Primary diseases of patients newly introduced
to dialysis

A summary of results concerning the primary dis-
eases of patients newly introduced to dialysis in 2004
is shown in Table 7. A summary of results concerning
the primary diseases of all the patients at the end of
2004 is shown in Table 8. Tables 9 and 10 show
changes in the main primary diseases from 1983 to
2004. Patients with end-stage renal failure caused by
diabetes became the largest number of patients
newly introduced to dialysis in 1998. The number of
patients with diabetic nephropathy has since contin-
uously and markedly increased. These patients
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TABLE 2. Numbers of chronic dialysis patients in prefectures

Name of administrative divisions Number of patients

Name of administrative divisions Number of patients

Hokkaido 12 085
Aomori Prefecture 2 641
Iwate Prefecture 2529
Miyagi Prefecture 3840
Akita Prefecture 1788
Yamagata Prefecture 1935
Fukushima Prefecture 3827
Ibaraki Prefecture 5488
Tochigi Prefecture 4516
Gunma Prefecture 4289
Saitama Prefecture 12079
Chiba Prefecture 10302
Tokyo 24 136
Kanagawa Prefecture 14 490
Niigata Prefecture 4333
Toyama Prefecture 2038
Ishikawa Prefecture 2221
Fukui Prefecture 1422
Yamanashi Prefecture 1805
Nagano Prefecture 4000
Gifu Prefecture 3562
Shizuoka Prefecture 8015
Aichi Prefecture 13 315
Mie Prefecture 3375

Shiga Prefecture 2113
Kyoto Prefecture 5004
Osaka Prefecture 18 477
Hyogo Prefecture 10223
Nara Prefecture 2 560
Wakayama Prefecture 2421
Tottori Prefecture 1155
Shimane Prefecture 1224
Okayama Prefecture 3828
Hiroshima Prefecture 5876
Yamaguchi Prefecture 2 840
Tokushima Prefecture 2150
Kagawa Prefecture 2276
Ehime Prefecture 2918
Kochi Prefecture 1845
Fukuoka Prefecture 11178
Saga Prefecture 1645
Nagasaki Prefecture 3169
Kumamoto Prefecture 5209
Oita Prefecture 3103
Miyazaki Prefecture 3097
Kagoshima Prefecture 4400
Okinawa Prefecture 3424
Total' 248 166

"The total number of chronic dialysis patients is the total of the column for the number of patients in Sheet I, and does not necessarily
correlate with the total number of patients counted according to the method of treatment.

accounted for 41.3% of patients newly introduced to
dialysis in 2004. In contrast to this, the percentage of
patients with chronic glomerulonephritis as the pri-
mary disease has tended to decrease year by year.
Patients with chronic glomerulonephritis as their pri-
mary disease accounted for 28.1% of the patients
newly introduced to dialysis in 2004, and were the
second largest in number despite the decreasing ten-
dency. Patients with an ‘undetermined’ primary
disease accounted for 9.3% of the patients newly
introduced to dialysis, and were the third largest
in number. It is desirable that the primary diseases
are identified whenever possible to reduce the
number of patients categorized into those with

TABLE 3. Changes in number of patients per million

Year Patients per million Year Patients per million
1983 4437 1994 11494
1984 497.5 1995 1229.7
1985 547.8 1996 13284
1986 604.4 1997 1394.9
1987 658.8 1998 1472.5
1988 721.1 1999 1556.7
1989° 790.0 2000 1624.1
1990 835.7 2001 1721.9
1991 937.6 2002 1801.2
1992 995.8 2003 1852.7
1993 1076.4 2004 1943.5

"The collection rate is corrected at 86% (ie. rounded off at the
100th order).
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‘undetermined’ primary diseases. The number of
patients with nephrosclerosis as the primary disease
also increased steadily to 8.8% of the patients newly
introduced to dialysis. There were less patients with

TABLE 4. Changes in annual number of patients newly
introduced to dialysis and in mean age of patients at the end
of the year

Mean age of patients
newly introduced into

Mean age of
patients at the

Year dialysis treatment end of each year
1983 519 48.3
1984 532 49.2
1985 544 50.3
1986 55.1 51.1
1987 559 521
1988 56.9 52.9
1989 574 53.8
1990 58.1 54.5
1991 58.1 553
1992 59.5 56.0
1993 59.8 56.6
1994 60.4 57.3
1995 61.0 58.0
1996 61.5 58.6
1997 622 59.2
1998 62.7 59.9
1999 634 60.6
2000 63.8 61.2
2001 64.2 61.6
2002 64.7 622
2003 65.4 62.8
2004 65.8 63.3

Ther Apher Dial, Vol. 10, No. 6, 2006
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TABLE 5. Patients newly introduced to dialysis in 2004 and their age and sex

Age of the patients
when newly introduced

into dialysis Male (%) Female (%) Total (%)"
Younger than 5 years old 6 (0.0) 6 (0.0) 12 (0.0)
5 years old ~ 6 (0.0) 5 (0.0) 11 (0.0)
10 years old ~ 7 (0.0) 9 (0.1) 16 (0.0)
15 years old ~ 21 (0.1) 16 (0.1) 37 (0.1)
20 years old ~ 83 (0.4) 43 (0.3) 126 (0.4)
25 years old ~ 161 (0.7) 81 (0.7) 242 (0.7)
30 years old ~ 303 (1.4) 136 (1.1) 439 (1.3)
35 years old ~ 422 (2.0) 215 (1.7) 637 (1.9)
40 years old ~ 563 (2.6) 275 (2.2) 838 (2.5)
45 years old ~ 972 (4.5) 425 (3.5) 1397 (4.1)
50 years old ~ 1830 (8.5) 829 6.7) 2 659 (7.8)
55 years old ~ 2433 (11.3) 1103 (9.0 3536 (10.4)
60 years old ~ 2773 (12.9) 1403 (11.4) 4176 (12.3)
65 years old ~ 3212 (14.9) 1680 (13.6) 4892 (14.4)
70 years old ~ 3388 (15.7) 1871 (15.2) 5259 (15.5)
75 years old ~ 2909 (13.5) 1889 (15.3) 4798 (14.2)
80 years old ~ 1648 (7.6) 1447 (11.8) 3095 9.1)
85 years old ~ 679 (3.1) 679 (5.5) 1358 (4.0)
90 years old ~ 134 (0.6) 184 (1.5) 318 (0.9)
95 years old ~ 15 (0.1) 16 (0.1) 31 (0.1)
Total 21565 (100.0) 12312 (100.0) 33877 (100.0)
No information available 61 50 111

Total 21 626 12362 33988

Mean 64.84 67.37 65.76

Standard deviation 13.17 13.69 13.42

"The value in parentheses on the right-hand side of each number is the percentage of patients with respect to the total of the column.

TABLE 6. Patients and their age and sex at the end of 2004

Age Male (%)’ Female (%) Total (%)’
Younger than 5 years old 13 (0.0) 18 (0.0) 31 (0.0)
S years old ~ 18 (0.0) 9 (0.0) 27 (0.0)
10 years old ~ 28 (0.0) 17 (0.0) 45 (0.0)
15 years old ~ 104 (0.1) 67 (0.1) 171 (0.1)
20 years old ~ 358 (0.2) 211 (0.2) 569 (0.2)
25 years old ~ 964 (0.7) 505 (0.5) 1469 (0.6)
30 years old ~ 2132 (1.5) 1133 (1.2) 3265 (1.4)
35 years old ~ 3510 (2.4) 1903 (2.0) 5413 (2.3)
40 years old ~ 5052 (3.5) 2 882 (3.1) 7934 (3.4)
45 years old ~ 7919 (5.5) 4595 (4.9) 12 514 (5.3)
50 years old ~ 14253 9.9) 8 644 9.3) 22897 9.7)
55 years old ~ 20 331 (14.2) 12 149 (13.1) 32 480 (13.7)
60 years old ~ 21911 (15.3) 13054 (14.0) 34 965 (14.8)
65 years old ~ 21525 (15.0) 13217 (14.2) 34742 (14.7)
70 years old ~ 19 850 (13.8) 12 339 (13.3) 32189 (13.6)
75 years old ~ 14 481 (10.1) 10 775 (11.6) 25256 (10.7)
80 years old ~ 7321 (5.1) 7214 (7.8) 14 535 (6.1)
85 years old ~ 2 786 (1.9) 3308 (3.6) 6 094 (2.6)
90 years old ~ 761 (0.5) 885 (1.0) 1 646 (0.7)
95 years old ~ 72 (0.1) 106 (0.1) 178 (0.1)
Total 143 389 (100.0) 93 031 (100.0) 236 420 (100.0)
No information available 55 45 100

Total 143 444 93076 236 520

Mean 62.64 64.37 63.32

Standard deviation 12.65 13.12 12.86

"The value in parentheses on the right hand side of each number is the percentage of patients with respect to the total of the column.
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TABLE 7. Numbers and mean ages of patients newly introduced to dialysis in 2004 listed according to the primary disease

Primary disease Number of patients (%)" Mean age Standard deviation
Chronic glomerulonephritis 9466 (28.1) 65.34 14.76
Chronic pyelonephritis 305 (0.9) 63.72 16.24
Rapidly progressive glomerulonephritis 385 (1.1) 68.42 12.67
Nephropathy of pregnancy/pregnancy toxemia 57 (0.2) 57.33 11.66
Other nephritides that cannot be classified 124 (0.4) 61.51 18.99
Polycystic kidney 909 2.7) 59.77 12.38
Renal sclerosis 2978 (8.8) 73.17 11.66
Malignant hypertension 236 0.7) 60.99 16.97
Diabetic nephropathy 13920 (41.3) 64.56 11.33
SLE nephritis 268 (0.8) 5891 14.53
Amyloidal kidney 140 (0.4) 64.62 11.03
Gouty kidney 110 (0.3) 64.63 11.55
Renal failure due to congenital abnormality of metabolism 22 (0.1) 44.00 22.26
Kidney and urinary tract tuberculosis 31 (0.1) 67.13 11.73
Kidney and urinary tract stone 51 0.2) 67.82 12.37
Kidney and urinary tract tumor 134 (0.4) 69.81 10.84
Obstructive urinary tract disease 104 (0.3) 66.67 18.85
Myeloma 125 (0.4) 69.42 10.54
Hypoplastic kidney 41 (0.1) 44.07 28.03
Reintroduction after transplantation 243 (0.7) 54.62 16.77
Others 957 (2.8) 66.13 15.66
Undetermined 3123 9.3) 69.01 13.38
Total 33729 (100.0) 65.75 13.41
No information available 206 66.90 14.58
Total 33935 65.76 13.42

SLE, systemic lupus erythematosus (SLE or lupus).
"The value in parentheses on the right-hand side of each number is the percentage of patients with respect to the total of the column.

TABLE 8. Numbers and mean ages of patients at the end of 2004 according to primary disease

Primary disease Number of patients (%)" Mean age Standard deviation
Chronic glomerulonephritis 106 458 (45.1) 61.80 14.76
Chronic pyelonephritis 2977 (1.3) 61.44 16.24
Rapidly progressive glomerulonephritis 1437 (0.6) 63.64 12.67
Nephropathy of pregnancy/pregnancy toxemia 1760 0.7) 57.77 11.66
Other nephritides that cannot be classified 1076 0.5) 55.33 18.99
Polycystic kidney 7933 (3.4) 61.84 12.38
Renal sclerosis 13 485 (5.7) 72.23 11.66
Malignant hypertension 1785 (0.8) 61.39 16.97
Diabetic nephropathy 71394 (30.2) 64.78 11.33
SLE nephritis 2117 (0.9) 54.69 14.53
Amyloidal kidney 450 (0.2) 63.91 11.03
Gouty kidney 1258 0.5) 64.02 11.55
Renal failure due to congenital abnormality of metabolism 236 (0.1) 46.22 22.26
Kidney and urinary tract tuberculosis 458 (0.2) 67.09 11.73
Kidney and urinary tract stone 477 0.2) 65.80 12.37
Kidney and urinary tract tumor 543 (0.2) 67.72 10.84
Obstructive urinary tract disease 646 (0.3) 58.74 18.85
Myeloma 188 (0.1) 68.45 10.54
Hypoplastic kidney 491 0.2) 38.04 28.03
Reintroduction after transplantation 1596 0.7) 50.29 16.77
Others 4050 (1.7) 61.00 15.66
Undetermined 15219 (6.4) 65.63 13.38
Total 236 034 (100.0) 63.32 13.41
No information available 47 65.51 14.58
Total 236 505 63.32 13.42

"The value in parentheses on the right-hand side of each number is the percentage of patients with respect to the total of the column.
SLE, systemic lupus erythematosus (SLE or lupus).
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TABLE 9. Changes in primary diseases in patients introduced to dialysis annually

Year 1983 1984 1985
Diabetic nephropathy 15.6 17.4 19.6
Chronic glomerulonephritis 60.5 58.7 56.0
Renal sclerosis 3.0 33 3.5
Polycystic kidney 2.8 2.8 3.1
Chronic pyelonephritis 24 22 2.1
Rapidly progressive glomerulonephritis 0.9 0.7 0.9
SLE nephritis 1.1 1.1 1.1
Undetermined 44 4.0 4.8
Year 1994 1995 1996
Diabetic nephropathy 30.7 31.9 33.1
Chronic glomerulonephritis 40.5 39.4 38.9
Renal sclerosis 6.1 6.3 6.4
Polycystic kidney 2.5 24 2.5
Chronic pyelonephritis 1.4 1.2 1.1
Rapidly progressive glomerulonephritis 0.8 0.8 0.8
SLE nephritis 12 1.1 1.3
Undetermined 39 4.5 5.0

1986 1987 1988 1989 1990 1991
21.3 221 243 26.5 26.2 28.1 28.4 29.9

SLE, systemic lupus erythematosus (SLE or lupus).

polycystic kidney disease, pyelonephritis and sys-
temic lupus erythematosus (SLE or lupus) as their
primary diseases than those with the primary dis-
eases described above, but the percentages of
patients with these diseases were nearly the same as
those in preceding years.

When changes in the percentage of patients with
renal failure as the primary disease among all the
dialysis patients at the end of 2004 were assessed, the
number of patients with chronic glomerulonephritis
as their primary disease in the entire dialysis popula-
tion was still the largest, accounting for 45.1% of
patients. However, the number of patients with
chronic glomerulonephritis as their primary disease
has decreased steadily year by year, and the number
of patients with diabetic nephropathy as their pri-
mary disease began to increase in place of chronic

glomerulonephritis patients. The number of patients
with diabetic nephropathy as their primary disease
accounted for 30.2% of the entire dialysis population
at the end of 2004. Supposing that the dynamics of
the dialysis patient population in Japan continues to
show these trends, the dialysis population with
chronic glomerulonephritis as their primary disease
and that with diabetic nephropathy are estimated to
be equal in a few years. The third largest number of
patients in the dialysis population also consists of
those with an ‘undetermined’ primary disease, which
began to increase steadily. Reflecting the trend
among patients newly introduced to dialysis, the
number of patients with nephrosclerosis as their pri-
mary disease began to increase steadily in the dialysis
population, although their absolute number was still
small. Many patients with polycystic kidney disease

TABLE 10. Changes in primary diseases in patients at the end of each year

Year 1983 1984 1985
Diabetic nephropathy 74 8.4 9.4
Chronic glomerulonephritis 74.5 721 72.3
Renal sclerosis 1.5 1.7 1.9
Polycystic kidney 2.7 29 3.0
Chronic pyelonephritis 31 33 2.6
Rapidly progressive glomerulonephritis 0.5 0.4 0.5
SLE nephritis 0.8 0.8 0.9
Undetermined 22 23 23
Year 1994 1995 1996
Diabetic nephropathy 19.2 204 21.6
Chronic glomerulonephritis 57.7 56.6 55.4
Renal sclerosis 3.6 3.8 4.0
Polycystic kidney 32 32 32
Chronic pyelonephritis 1.8 1.7 1.6
Rapidly progressive glomerulonephritis 0.5 0.5 0.5
SLE nephritis 1.1 1.1 1.1
Undetermined 3.1 32 39

1986 1987 1988 1989 1990 1991 1992 1993
10.5 11.7 12.8 14.0 14.9 16.4 17.1 182

SLE, systemic lupus erythematosus (SLE or lupus).
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TABLE 11. Classification of causes of death of patients introduced to dialysis in 2004
No information

Cause of death Male (%) Female (%) Total (%) available Total (%)
Cardiac failure 385 (21.9) 281 (25.3) 666 (232) 2 668 (23.3)
Cerebrovascular disease 108 (6.2) 72 (6.5) 180 (6.3) 2 182 (6.3)
Infectious disease 427 (24.3) 251 (22.6) 678 (23.7) 678 (23.6)
Hemorrhage 32 (1.8) 33 (3.0) 65 (2.3) 65 (2.3)
Malignant tumor 186 (10.6) 75 (6.8) 261 9.1) 261 9.1)
Cachexia/Uremia 39 2.2) 40 (3.6) 79 (2.8) 79 (2.8)
Cardiac infarction 71 (4.0) 39 (3.5 110 (3.8) 110 (3.8)
Potassium poisoning/Moribund 56 (3.2) 52 (4.7) 108 (3.8) 108 (3.8)
Chronic hepatitis/Cirrhosis 48 2.7) 13 (1.2) 61 2.1) 61 2.1)
Encephalopathy 1 (0.1) 1 (0.1) 2 (0.1) 2 (0.1)
Suicide/Refusal of treatment 24 (1.4) 8 0.7) 32 (1.1) 32 (1.1)
Intestinal obstruction 8 (0.5) 7 (0.6) 15 (0.5) 15 (0.5)
Lung thrombus/Pulmonary embolus 15 (0.9) 6 (0.5) 21 0.7) 21 0.7)
Death due to disaster 8 (0.5) 3 (0.3) 11 (0.4) 11 (0.4)
Others 205 (117) 152 (137) 357 (125) 357 (124)
Undetermined 143 (8.1) 77 (6.9) 220 (7.7) 220 (7.7)
Total 1756 (100.0) 1110  (100.0) 2866  (100.0) 4 2870 (100.0)
No information available 17 12 29 30
Total 1773 1122 2895 5 2900

and collagen disease as the primary diseases were
observed following the patients with the above-
mentioned primary diseases, but the percentages of
these patients among all the dialysis patients at the
end of 2004 were nearly the same as those in preced-
ing years.

4. Causes of death

Table 11 shows the classification of the causes of
death of patients who were newly introduced to dial-
ysis in 2004 and who died by the end of 2004. Table 12
shows the classification of the causes of death of
patients who died in 2004 in the entire dialysis pop-
ulation. Table 13 shows changes in the percentages of

the leading causes of death. The classification of the
causes of death was changed on the basis of ICD-10
classification starting with the survey at the end of
2003.

The causes of death of patients newly introduced
to dialysis in 2004 were infectious diseases (23.6%),
cardiac failure (23.3%), malignant tumors (9.1%),
cerebrovascular disorder (6.3%), and cardiac infarc-
tion (3.8%). Cardiac failure had been the leading
cause of death for patients newly introduced to
dialysis until 2003. However, infectious diseases were
the leading cause of death for the patients newly
introduced to dialysis in 2004. The percentage of dial-
ysis patients who died from infectious diseases

TABLE 12. Classification of causes of death of patients who died in 2004

No information

Cause of death Male (%) Female (%) Total (%) available Total (%)
Cardiac failure 2991  (234) 2185 (27.7) 5176 (25.0) 2 5178  (25.1)
Cerebrovascular disease 1318 (10.3) 871 (11.1) 2189 (10.6) 2 2191 (10.6)
Infectious disease 2423 (18.9) 1459 (18.5) 3882 (18.8) 3882 (18.8)
Hemorrhage 253 (2.0) 198 (2.5) 451 (22) 451 (2.2)
Malignant tumor 1311 (10.3) 553 (7.0) 1864 (9.0) 1864 (9.0)
Cachexia/Uremia 266 (2.1) 219 (2.8) 485 (2.3) 485 (2.3)
Cardiac infarction 741 (5.8) 379 (4.8) 1120 (5.4) 1120 (5.4)
Potassium poisoning/Moribund 689 (54) 382 (4.9) 1071 (52) 1071 5.2)
Chronic hepatitis/Cirrhosis 245 (1.9) 83 (1.1) 328 (1.6) 328 (1.6)
Encephalopathy 15 (0.1) 7 (0.1) 22 (0.1) 22 (0.1)
Suicide/Refusal of treatment 139 (1.1) 58 (0.7) 197 (1.0) 197 (1.0)
Intestinal obstruction 100 (0.8) 90 (1.1) 190 (0.9) 190 (0.9)
Lung thrombus/Pulmonary embolus 54 (0.4) 30 (0.4) 84 (0.4) 84 (0.4)
Death due to disaster 95 0.7) 25 (0.3) 120 (0.6) 120 (0.6)
Others 1252 (9.8) 887 (11.3) 2139 (10.4) 2139 (10.3)
Undetermined 898 (7.0) 450 (5.7) 1348 (6.5) 1348 (6.5)
Total 12790  (100.0) 7876 (100.0) 20666  (100.0) 4 20670  (100.0)
No information available 158 106 264 2 266

Total 12 948 7982 20930 6 20 936
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TABLE 13. Changes in primary diseases in patients introduced to dialysis annually

Year 1983 1984 1985 1986
Cardiac failure 30.3 30.5 31.3 33.2
Infectious disease 11.0 11.5 11.5 12.0
Cerebrovascular disease 142 154 14.2 14.0
Malignant tumor 7.7 6.9 6.4 6.9
Cardiac infarction 53 4.8 53 6.1
Others 5.1 4.9 5.7 4.7
Year 1994 1995 1996 1997
Cardiac failure 28.2 25.4 24.1 23.9
Infectious disease 12.6 13.8 14.6 14.9
Cerebrovascular disease 14.1 13.5 12.9 12.6
Malignant tumor 7.3 7.2 7.7 8.1
Cardiac infarction 71 7.5 7.4 8.4
Others 4.5 5.8 6.3 6.7

1987 1988 1989 1990 1991 1992 1993
32.7 36.5 334 304 30.5 31.1 29.9
12.0 12.2 11.7 11.6 12.1 11.3 12.2
14.2 12.9 132 13.9 13.7 13.6 13.5

5.8 6.9 7.6 8.2 7.6 7.1 7.4
6.0 5.4 53 5.8 5.8 5.8 5.7
52 4.8 4.4 4.6 4.4 4.5 4.1

1998 1999 2000 2001 2002 2003 2004
24.1 243 232 25.5 25.1 25.0 25.1
15.0 16.3 16.6 16.3 15.9 18.5 18.8

12.1 11.3 11.3 11.6 11.2 10.7 10.6
7.7 7.6 8.3 8.5 8.5 8.5 9.0
79 7.4 7.0 7.4 7.4 6.2 5.4
7.0 7.7 79 9.1 9.0 9.7 10.3

increased steadily from 1990. The effects of the aging
of patients newly introduced to dialysis and the
increase in the number of diabetic patients are con-
sidered to be the factors that account for these find-
ings. In contrast, the percentage of patients who died
from cardiac failure decreased relatively rapidly
from 1994 to 1996, but subsequently remained at a
nearly constant level of approximately 23 %. The inci-
dence of death from cardiac infarction tended to
decline from 2002. This might reflect advances in the
treatment of cardiac infarction, including catheter
intervention.

The number of patients who died from ‘other
causes’ has increased steadily. It is necessary to clarify
whether their cause of death was not adequately iden-
tified or whether the number of patients who died
from causes other than definite causes has increased.

Regarding the causes of death for the entire dialysis
population, cardiac failure was the leading cause of
death, accounting for 25.1% of all the patients who
died. The incidence of death from cardiac failure
among all the patients who died tended to decrease
until 2000 but tended to slightly increase from 2001.
The second leading cause of death was infectious dis-
eases. The incidence of death from infectious diseases
tended to increase from 1990 but began to increase
rapidly in 2003, reaching 18.8% in 2004. These ten-
dencies were common to those for the causes of death
of patients newly introduced to dialysis. The increases
in the number of elderly patients, who have less resis-
tance to diseases, and the number of diabetic patients
are considered to have contributed to the increase in
the incidence of death from infectious diseases.

In contrast to the above-mentioned causes of death,
the percentage of patients who died from cerebrovas-
cular disorder tended to decrease, and the incidence
of death from cerebrovascular disorder was 10.6% in
2004.This might reflect an improvement in the control
of blood pressure in dialysis patients. The percentage

Ther Apher Dial, Vol. 10, No. 6, 2006

of patients who died from cardiac infarction also
clearly tended to decrease during the past 3 years.
Although the percentages of elderly and diabetic
patients thought to have complications from vascular
calcification and coronary artery sclerosis increased
markedly, the percentage of patients who died from
cardiac infarction decreased; this might indicate the
good outcome of the spread of therapies for ischemic
cardiac disease, including catheter intervention and
coronary artery bypass grafting (CABG), and an
improvement in their therapeutic effect.

5. Annual crude death rate

The annual crude death rate was calculated from
the facility survey. The annual crude death rate is the
rate (%) of the number of patients who died with
respect to the mean annual dialysis population. The
annual crude death rate in 2004, that is, the rate of
patients who died in 2004 with respect to the mean
number of dialysis patients at the end of 2003 and
that at the end of 2004, was 9.4%.

Changes in crude death rate from 1983 are shown
in Table 14. The crude death rates during the past
decade ranged from 9.2% to 9.7% and no definite
tendency to increase or decrease was observed. The
life expectancy of dialysis patients in Japan is consid-
ered to have begun to improve substantially despite
the increases in the numbers of diabetic patients, who
generally have a low life expectancy, and elderly
patients.

6. Annual 1-year, 5-year, 10-year, 15-year, and 20-year
survival rates of patients newly introduced to dialysis

For patients newly introduced to dialysis from
1983, 1-year, S-year, 10-year, 15-year, and 20-year
survival rates, which were analyzed following the
previous year’s survey, were compared for each year
since their introduction (Table 15). The survival rates
were calculated actuarially (2). The survival rates

© 2006 The Authors
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TABLE 14. Changes in annual crude death rate

Crude death Crude death
Year rate (%) Year rate (%)
1983 9.0 1994 9.5
1984 89 1995 9.7
1985 9.1 1996 9.4
1986 9.0 1997 94
1987 8.5 1998 9.2
1988 9.2 1999 9.7
1989 7.9 2000 9.2
1990 9.6 2001 9.3
1991 8.9 2002 9.2
1992 9.7 2003 9.3
1993 9.4 2004 9.4

with respect to the age of patients newly introduced
to dialysis showed that the 1-year survival rate of
patients newly introduced to dialysis was usually 0.8
or higher. The simple average of 1-year survival rates
from 1983 was 0.86. The 1-year survival rates for the
past few years were higher than this average. This
indicates that the 1-year survival rate improved in the
past few years. As mentioned above, the percentage
of dialysis patients whose primary disease was diffi-
cult to control, such as elderly patients and diabetic
patients, increased among the patients newly intro-
duced to dialysis. With this background taken into
account, the above-described findings suggest that
the 1-year survival rate of dialysis patients improved
substantially.

The 5-year survival rate of patients newly intro-
duced to dialysis in 1999 was 0.623. The simple aver-
age of the 5-year survival rates of patients newly
introduced to dialysis from 1983, as assessed similarly
to the simple average of the 1-year survival rates, was
0.602. The average of 5-year survival rates of patients
newly introduced to dialysis from 1995 was higher
than that from 1983.

The 10-year survival rate of patients newly intro-
duced to dialysis in 1994 was 0.393. The 15-year sur-
vival rate of patients newly introduced to dialysis in
1989 was 0.293. Unfortunately, these survival rates in
the long-term (e.g. 10 years or more) tended to
decrease year by year. This shows the difficulty in
realizing the long-term survival of dialysis patients.
Alternatively, these findings might reflect the effects
of patient aging and complications associated with
long-term dialysis.

It has become possible to calculate the 20-year
survival rate of patients newly introduced to dialysis
since the previous survey in 2003. The 20-year sur-
vival rate of patients newly introduced to dialysis in
1984 was 0.256, relatively below the 20-year survival

© 2006 The Authors
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TABLE 15. Changes in 1-, 5-, 10-, 15-, and 20-year survival rates of patients introduced to dialysis annually

Year when
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TABLE 16. Frequencies of use of phosphate binders according to the treatment
method (for all dialysis patients)

Sevelamer Calcium Aluminum
Treatment method hydrochloride carbonate gel Others
Hemodialysis 35503 119 532 1432 3213
% (26.2) (75.1) (1.1) (2.5)
Hemodiafiltration 3460 8442 160 587
% (37.4) (76.7) (1.9) (6.2)
Hemofiltration 10 29 6 1
% (20.4) (61.7) (13.3) (2.6)
Hemodiadsorption 118 251 1 35
% (39.5) (73.2) (0.4) (11.2)
Home hemodialysis 32 69 0 2
% (35.6) (75.0) (0.0) (22)
CAPD 1060 2878 79 90
% (28.5) (68.5) (2.2) (2.5)
IPD 38 118 0 3
% (40.4) (79.7) (0.0) (3.1)

CAPD, continuous ambulatory peritoneal dialysis.

IPD, intermittent peritoneal dialysis.

rate of patients newly introduced to dialysis in 1983,
which was 0.271.

II. Tabulation of data for new survey items

A. Phosphate binder usage

The amount of phosphorus removed by dialysis is
limited. Hence, phosphorus intake should be
restricted in accordance with the limited amount of
phosphorus eliminated. In many cases, however,
excessive accumulation of phosphorus cannot be
resolved by only dietary restriction. Thus it is neces-
sary to control the absorption of excessively ingested
phosphorus by the digestive tract. Aluminum prepa-
rations and calcium preparations were previously
used as phosphate binders. However, aluminum
preparations involve a risk of accumulation in the
body, resulting in various complications. Because of
this, aluminum preparation usage is currently con-
traindicated for dialysis patients. As a consequence,
calcium preparations are frequently used as phos-
phate binders. However, calcium preparations might
also lead to hypercalcemia. Sevelamer hydrochloride
has recently become available as a phosphate binder
with a completely new mode of binding mechanism.
With the advent of sevelamer hydrochloride, phos-
phate binder usage in dialysis patients is expected to
change significantly in the few years.

Frequency of use of phosphate binders. The per-
centage of patients who used a particular type of
phosphate binder was tabulated for the patients who
answered a questionnaire item regarding the ‘Use or
no use’ of a phosphate binder (hence, patients for
whom phosphate binder usage was unknown were
excluded from the tabulation). The frequencies of
binder use for each treatment method are shown in
Table 16. The frequency of calcium use was 75.1%,
the highest among the listed phosphate binders.
However, it was also shown that the frequency of
sevelamer hydrochloride use was 26.2%. These find-
ings indicate that sevelamer hydrochloride is already
used in approximately one-quarter of the dialysis
patients. Aluminum preparations are contraindicated
for dialysis patients, but still appear to be used for a
very small number of patients.

Dose of sevelamer hydrochloride. The doses of
sevelamer hydrochloride for all the dialysis patients
are shown in Table 17 (no selection of the subject
patients by treatment method was carried out). The
percentages shown in the table are for patients who
received sevelamer hydrochloride (patients who did
not receive sevelamer hydrochloride were excluded
from the calculation). The data showed that many
patients were given a daily dose of 1.5-6.0 g. The
mean dose for all the patients treated with the drug

TABLE 17. Doses of sevelamer hydrochloride (for all dialysis patients)

Dose Not
<0.75 0.75~ 1.5~ 3.0~ 6.0~ Total undetermined used Undetermined  Total
Number of 731 4993 15218 15028 3083 1128 40 181 40 108 666 177 149 064
patients
(%) (1.8) (12.4) (37.9) (37.4) (7.7) (100.0)
© 2006 The Authors
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was 3.14 g (£4.13 standard deviation, hereinafter the
same as this).

The maximum dose of sevelamer hydrochloride is
specified as 9.0 g in Japan. Patients given a daily dose
of 6.0-9.0 g accounted for 7.7% of all the patients
given sevelamer hydrochloride, and those given a
daily dose higher than 9.0 g accounted for only 2.8%.
The relatively small number of patients who received
a daily dose of 6.0 g or higher seemed attributable to
constipation, a severe adverse reaction to sevelamer
hydrochloride. However, no investigation of adverse
reactions to phosphate binders was conducted in this
survey, and it is impossible to clarify the reason for
the relatively low dose of sevelamer hydrochloride.

Dose of sevelamer hydrochloride and concentra-
tions of serum calcium, phosphorus and intact PTH.
The doses of sevelamer hydrochloride and the con-
centrations of serum calcium, phosphorus and intact
PTH for the facility dialysis patients are shown in
Table 18. Serum calcium concentrations in mg/dL
and mEq/L are tabulated separately. In patients
given a high dose of sevelamer hydrochloride, the
concentrations of serum phosphorus and intact PTH
tended to increase. However, no clear correlation
between serum calcium concentration and the dose
of sevelamer hydrochloride was observed.

Dose of sevelamer hydrochloride and concen-
tration of arterial blood HCO’ prior to dialysis.
The correlation between the dose of sevelamer
hydrochloride and the concentration of arterial
blood HCO?" prior to dialysis for facility dialysis
patients was evaluated. Sevelamer hydrochloride
binds to a chloride ion. When sevelamer hydrochlo-
ride binds to phosphorus in the intestine, it releases
the chloride ion. Because of this, it has been sug-
gested that patients might exhibit hyperchloremic
acidosis when they take sevelamer hydrochloride.
Patients given a high dose of sevelamer hydrochlo-
ride tended to have a low concentration of arterial
blood HCO™, as shown in Table 19. This suggests
that sevelamer hydrochloride usage potentially
aggravates acidosis in dialysis patients.

Dose of calcium carbonate. The doses of cal-
cium carbonate for all the dialysis patients are
shown in Table 20 (no selection of patients accord-
ing to the treatment method was carried out). The
table shows the percentages of patients given a
certain calcium carbonate dose with respect to ‘all
the patients given’ calcium carbonate (patients
who did not receive calcium carbonate were
excluded from analysis). Approximately 75% of

© 2006 The Authors
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TABLE 18. Doses of sevelamer hydrochloride and concentrations of serum calcium, phosphorus and intact PTH (for facility hemodialysis patients)

Doses of sevelamer hydrochloride (g/day)

Not

Means of various

Total

Missing

<0.75 075~ 150~ 225~ 3.00~ 375~ 450~ 525~ 6.00~ 6.75~ 750~ 825~ 9.00~ Unknown

used

serum concentrations

9.30 9.24 9.29 9.32 9.35 9.42 9.43 9.47 9.42 9.46 9.35 9.41 9.44 9.29 9.03 9.08

8.99

Serum calcium

concentration

(mg/dL)
Standard deviation
Serum calcium

0.96
5.39

0.97
3.90

0.83

0.98
5.39

0.98 0.96 0.91 0.91 0.93 0.89 0.92 0.88 0.98 0.89 0.97 0.99
5.26 5.25 5.48 5.29 5.69 5.44 5.28 571 5.95 6.35 8.50

5.36

0.95
5.39
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concentration

(pg/mL)
Standard deviation
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243 234 248 262 265 284 270 321 248 272 202 277 320 144 207
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20.4

20.3

21.1 20.7 20.1 19.5 19.2 19.0 19.0 18.3 18.2 19.3 18.0 17.7 19.4

20.7

Pre-dialysis arterial

HCOj; concentration

(mEgq/L)
Standard deviation

33

2.7

34

1.2

2.6

4.1

2.8

2.8

3.1

2.8

29

3.0

33

32

33

32

S Nakai et al.

the patients given calcium carbonate received
doses from 1.5 to 4.5 g per day.

Relationships of dose of calcium carbonate with
concentrations of serum calcium, phosphorus and
intact PTH. The doses of calcium carbonate and the
concentrations of serum calcium, phosphorus and
intact PTH in the facility dialysis patients are shown
in Table 21. No definite correlations were observed
between the dose of calcium carbonate and the con-
centrations of serum calcium, phosphorus or intact
PTH. The serum intact PTH concentrations in all the
patients given calcium carbonate were lower than
those in the patients given sevelamer hydrochloride
(Table 18).These findings might indicate that calcium
carbonate decreased serum intact PTH concentra-
tion more effectively than sevelamer hydrochloride.
In contrast, patients who had a high serum intact
PTH concentration were likely to develop hypercal-
cemia following the administration of a vitamin D
preparation. This might be the reason sevelamer
hydrochloride, not calcium carbonate, was more fre-
quently chosen as the phosphate binder. If so, the
present findings might reflect the above-described
situation. Thus, it is impossible to assess the present
results in connection with the PTH inhibitory effects
of various phosphate binders.

Dose of calcium carbonate and frequency of its
use in combination with sevelamer hydrochloride.
The doses of calcium carbonate and the percentages
of patients given a combination of calcium carbonate
and sevelamer hydrochloride among all the dialysis
patients are shown in Table 22. Calcium carbonate
was still used as a phosphate binder for the majority
of patients, that is, for approximately 70% of all the
dialysis patients, as shown in Table 16. However, 20—
25% of these patients given calcium carbonate were
also given sevelamer hydrochloride, as shown in
Table 22.

In the assessment of the correlation between the
dose of calcium carbonate and the frequency of com-
bined use of calcium carbonate and sevelamer hydro-
chloride, the frequency of combined use tended to be
slightly higher for patients given calcium carbonate
at a elevated daily dose of 6.0 g or higher. However,
the difference between the frequencies of combined
use at high and low doses of calcium carbonate was
approximately 4%, which does not show a very
strong correlation between the dose of calcium car-
bonate and the frequency of combined use of calcium
carbonate and sevelamer hydrochloride. Conversely,
the frequency of use of sevelamer hydrochloride for
patients not given calcium carbonate was 32.4%.
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TABLE 20. Doses of calcium carbonate (for all dialysis patients)
Dose Not
<1.5 1.5~ 3.0~ 4.5~ 6.0~ 9.0~ 12.0~ Total unknown used Unknown Total
Number of 8264 47819 50223 13944 7338 1947 1531 131 066 253 43 689 208 175 216
(O/fl,))atlents (63) (365  (383)  (10.6) (56) (L5) (12)  (100.0)

TABLE 21. Doses of calcium carbonate and concentrations of serum calcium, phosphorus and intact PTH (for facility
hemodialysis patients)

Doses of calcium carbonate (g/day)

Means of various Not
serum concentrations used <1.5 1.5~ 3.0~ 4.5~ 6.0~ 7.5~ 9.0~ 105~ 12.0~ Unknown Missing Total
Serum calcium 8.93 9.10 9.07 9.15 9.16 9.13 9.04 9.07 9.20 9.10 9.23 8.71 9.07
concentration
(mg/dL)
Standard deviation 1.04 0.90 0.90 0.92 0.92 0.94 0.95 1.01 1.07 0.98 1.04 1.03 0.95
Serum calcium 5.27 5.16 5.31 5.44 5.49 5.61 6.35 4.94 4.47 4.75 4.55 6.00 5.33
concentration
(mEq/L)
Standard deviation 1.72 1.54 1.72 1.75 1.84 1.89 2.07 1.17 1.32 1.24 0.54 2.88 1.73
Serum phosphorus 541 5.16 5.26 5.49 5.74 5.91 6.03 5.81 5.86 5.73 5.35 4.94 543
concentration
(mg/dL)
Standard deviation 1.64 1.37 1.42 1.49 1.50 1.57 1.58 1.66 1.53 1.63 1.29 1.80 1.52
Serum intact PTH 216 179 167 167 172 188 207 214 180 176 198 209 181
concentration
(pg/mL)
Standard deviation 229 189 183 185 183 210 237 272 196 208 258 233 200

Taken together, sevelamer hydrochloride was gener-
ally used in 20-30% of the dialysis patients regardless
of the dose of calcium carbonate (even when assess-
ment included patients who did not receive calcium
carbonate).

B. Vitamin D preparation usage

Method of treatment and the frequency of use of
oral vitamin D preparations. Vitamin D prepara-
tions are used for the treatment of renal osteopathy
accompanying chronic renal failure. Vitamin D

preparations such as maxacalcitol and calcitriol that
can be administered intravenously have recently
become available in Japan. So, at last, it is possible
to carry out intravenous vitamin D pulse therapy
domestically. With regard to vitamin D preparation
usage, the correlations between the treatment meth-
ods and usage of oral vitamin D preparation were
first assessed (Table 23). The frequency of use of an
oral vitamin D preparation tended to be higher for
continuous ambulatory peritoneal dialysis (CAPD)
patients than that for dialysis patients. The frequen-
cies of use of calcitriol and falecalcitriol were higher

TABLE 22. Doses of calcium carbonate and frequencies of combined use of calcium carbonate and sevelamer hydrochloride
(for all dialysis patients)

Doses of calcium carbonate (g/day)

Dose Not
<1.5 1.5~ 3.0~ 4.5~ 6.0~ 9.0~ 12.0~ unknown used Unknown

Doses of calcium carbonate 1382 7583 7220 2316 1338 326 238 28 13985 30

and frequencies of

combined use of calcium

carbonate and sevelamer

hydrochloride (for all

dialysis patients)
Frequencies of combined (21.6) (20.8) (19.1) (21.9) (24.6) (23.1) (21.2) (12.0) (32.4) (42.9)

use of calcium carbonate
and sevelamer
hydrochloride

© 2006 The Authors
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TABLE 23. Treatment methods and frequencies of use of oral vitamin D preparations (for all dialysis patients)

Treatment method Alphacalcidol Calcitriol Falecalcitriol Others Not used Undetermined
Hemodialysis 48 388 15687 3904 1032 95917 947
% (29.2) 9.5) (2.4) (0.6) (57.8) (0.6)
Hemodiafiltration 3184 1094 425 78 6911 39
% (27.1) 9.3) (3.6) (0.7) (58.9) (0.3)
Hemofiltration 12 3 0 2 40 0
% (21.1) (5.3) (0.0) (3.5) (70.2) (0.0)
Hemodiadsorption 87 35 13 0 226 1

% (24.0) (9.7) (3.6) (0.0) (62.4) (0.3)
Home hemodialysis 22 16 13 0 44 0
% (23.2) (16.8) (13.7) (0.0) (46.3) (0.0)
CAPD 1149 557 296 35 2463 75

% (25.1) (12.2) (6.5) (0.8) (53.8) (1.6)
IPD 38 33 5 0 72 1

% (25.5) (22.1) (3.4) (0.0) (48.3) (0.7)

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

for CAPD patients than for dialysis patients. These
findings are thought to reflect the present situation,
in which it is difficult to treat CAPD patients with
intravenous vitamin D pulse therapy.

Method of treatment and frequency of use of
intravenous vitamin D preparations. The relation-
ship between the treatment method and the fre-
quency of use of intravenous vitamin D preparations
was then examined. As shown in Table 24, it was
found that intravenous vitamin D preparations were
used by approximately 15% of dialysis patients. The
intravenous vitamin D preparation used by most of
these patients was maxacalcitol. Intravenous vitamin
D preparations were used by few CAPD patients
(only 3%). It ‘is quite unlikely’ that the low fre-
quency of use of intravenous vitamin D preparations
by CAPD patients is caused by them being in a
pathologic condition requiring intravenous vitamin

D preparations. In the case of CAPD, that is, dialysis
at home, patients only visit a hospital once or twice
monthly and change dialysate packs at their home or
workplace on days other than hospital visit days.
Under such circumstances, it is logical that intrave-
nous vitamin D preparations requiring frequent out-
patient injections have not been widely used among
CAPD patients. It seems necessary to review the
methods for the efficient use and the indications of
intravenous vitamin D preparations for CAPD
patients.

For home hemodialysis patients, as similarly
observed for CAPD patients who undergo dialysis at
home, the frequency of use of intravenous vitamin D
preparations remained much lower than that for
facility hemodialysis patients, despite both undergo-
ing the same hemodialysis. It is assumed that the same
problem as that encountered for CAPD patients
accounted for this situation. The method of using

TABLE 24. Treatment methods and frequencies of use of intravenous vitamin D preparations (for all dialysis patients)

Treatment method Calcitriol Maxacalcitol Others Not used Undetermined
Hemodialysis 6822 18359 232 138 605 748
% 4.1) (11.1) (0.1) (84.1) (0.5)
Hemodiafiltration 671 2030 53 8 860 36
% (5.8) (17.4) (0.5) (76.1) (0.3)
Hemofiltration 1 7 0 50 0
% 1.7) (12.1) (0.0) (86.2) (0.0)
Hemodiadsorption 27 86 1 248 1
% (7.4) (23.7) (0.3) (68.3) (0.3)
Home hemodialysis 0 9 0 86 0
% (0.0) 9.5) (0.0) (90.5) (0.0)
CAPD 19 123 0 4309 89
% (0.4) (2.7) (0.0) (94.9) (2.0)
IPD 0 6 0 139 1
% (0.0) (4.1) (0.0) (95.2) (0.7)

CAPD, continuous ambulatory peritoneal dialysis.

IPD, intermittent peritoneal dialysis.

© 2006 The Authors

Ther Apher Dial, Vol. 10, No. 6, 2006

Journal compilation © 2006 International Society for Apheresis



2004 Overview of Dialysis Treatment in Japan

intravenous vitamin D preparations by home hemo-
dialysis patients might also need to be reviewed.

Duration of dialysis and the frequency of use of oral
vitamin D preparations. The durations of dialysis
and the frequencies of use of oral vitamin D prepa-
rations are shown in Table 25. The frequency of use
of oral vitamin D preparations tended to be high in
the group of patients who were on dialysis for less
than 5 years and in the group of patients who were
on dialysis for 20 years or longer.

Duration of dialysis and frequency of use of
intravenous vitamin D preparations. Table 26 shows
the durations of dialysis and the frequencies of use
of intravenous vitamin D preparations. In contrast to
the use of oral vitamin D preparations, a strong cor-
relation between the duration of dialysis and the fre-
quency of use of intravenous vitamin D preparations
was observed. It was shown that, until the 15th year
of dialysis, the frequency of use of intravenous vita-
min D preparations increased with dialysis duration.
This suggests that the number of patients with a com-
plication from secondary hyperparathyroidism
increased with dialysis duration.

For patients who had been on dialysis for more
than 15 years, however, the frequency of use of
intravenous vitamin D preparations did not increase
any more, and decreased slightly as the duration of
dialysis increased. This might indicate that in the
case of patients who had been on dialysis for more
than 15 years, conservative treatment of secondary
hyperparathyroidism had become difficult and the
number of patients who underwent the required
surgical treatment increased; consequently, the
number of patients given intravenous vitamin D
preparations, that is, conservative treatment,
decreased slightly. Data obtained from the present
survey concerning the surgical treatment of hyper-
parathyroidism support this inference, as described
below.

Amount of oral vitamin D preparations used.
Table 27 shows the amounts of oral vitamin D pre-
parations used for all of the dialysis patients. The
amounts used are presented as the weekly doses of
each oral vitamin D preparation. Percentages in the
table are those of patients receiving certain doses of
the drugs. The majority of patients received weekly
doses from 0.75 to 3.0 ug of one of the vitamin D
preparations, followed by patients given weekly
doses from 3.0 to 6.0 ug of the drug, although the
different titers of the drugs do not allow simple com-
parison of the doses. Eighty percent of the patients

© 2006 The Authors
Journal compilation © 2006 International Society for Apheresis

TABLE 25. Durations of dialysis and frequencies of use of oral vitamin D preparations (for all dialysis patients)

25~

20~

15~

10~

5~

2~

<2

Number of Number of Number of Number of Number of Number of

Number of

Years on

(%) patients (%) patients (%) patients (%) patients (%) patients (%) patients (%)

patients

dialysis

491

2.9)
(0.4)

(27.8)
(11.2)
(57.2)

(0.6

(100.0)

(24.5) 1521
(10.8) 612
(3.1) 158
(0.4) 23
(60.7) 3132
(0.5) 31
(100.0) 5477

1746
768
224
27
4324
35

7124

(23.9)
(10.0)
(3.1)
(0.3)
(62.0)
(0.7)
(100.0)

2705
1136
348
37
7017
82
11325

(8.9)
(32)
(0.4)

(25.0)
(61.9)
(0.5)
(100.0)

5430
21 694

(2.7)
(0.6)
(59.7)
(0.6)
(100.0)

12 492
4041
1231

45 427

(31.5)
(9.5)
(2.4)
(0.7)

(55.4)
(0.5)

(100.0)

15151
4564
1159
353
26 660
235

48122

(31.7)
(10.0)
(1.9)
(0.8)
(54.9)
0.7)
(100.0)

13 835
4377
831
353
23 968
311
43 675

Falecalcitriol
Undetermined
Total

Alphacalcidol
Others

Calcitriol
Not used
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—|eeaxa @ fell into either of these two groups for any drug
g |=2=EES \% (weekly doses from 0.75 to 6.0 ug).
RZ B, Amount of intravenous vitamin D preparations
&5 BEER= B used. Table 28 shows the amounts of intravenous
Eg| & o v vitamin D preparations used for all of the dialysis
“ patients. The amounts of intravenous vitamin D
= —~|aesaa o preparations used are presented as weekly doses,
5 £l|ea=ge 8 similarly to those for oral vitamin D preparations
.§~ \ - used. Percentages in the table are those of patients
2| 8 ”f @ receiving certain doses of the drugs. In the case of
% }éé S8R S calcitriol, the majority of patients received weekly
S s g - 7" doses of 1.5 to 3.0 ug, followed by patients who
S received weekly doses of 3.0 to 4.5 pg. In the case of
S ~|ezass g maxacalcitol, the majority of patients received
~ 0\0 NN O W o O .
2 SlTeTeT s weekly doses of 15.0 to 30.0 pg, followed by patients
Sl who received weekly doses of 7.5 to 15.0 pg.
S175glggane e . .
& 22 |*5 2o Serum intact PTH concentration and frequency of
X e g - use of oral vitamin D preparations. Serum intact
Q: PTH concentrations and the frequencies of use of
£ Fles8aa 2 oral vitamin D preparations for the dla}lys1s patients
= —|T=TeT 2 are shown in Table 29. The frequencies of use of
2. alphacalcidol and calcitriol decreased significantly
§ = ; Zlnegoe when serum intact PTH concentration was higher
g < é oo e than 200 pg/mL. These findings indicate that these
S > & -« oral vitamin D preparations were changed to other
= preparations when serum intact PTH concentration
2 2 fagtn g was more than 200 pg/mL. No such tendency was
S S = = observed for falecalcitriol, which tended to be fre-
8l | quently used for patients with a serum intact PTH
§ - ; Zlnagaz o concentration of more than 200 pg/mL. This suggests
=3 ER-H -G that falecalcitriol was indicated for patients with seri-
£ 2 & o T ous secondary hyperparathyroidism.
= P Alphacalcidol and calcitriol tended to be more fre-
= SleRzza S quently used for patients with a serum intact PTH
g —“|TTTET s concentration of less than 60 pg/mL. Low bone
S| . cycling in patients with a low serum PTH concentra-
SR g 2lgngoe a tion has recently been noted as a problem. From this
‘é E Z‘:_.f oTogee point of view, the findings obtained from the present
S Z = T survey might indicate problems. The indication and
3 P the method of administration of vitamin D prepara-
i Fldzsss ; tions for patients with a low serum PTH concentra-
N = = tion should be reviewed. No such low bone cycling
2o — was observed for falecalcitriol, and the frequency of
ﬁ ! ; Zlugsoe g use of falecalcitriol tended to decrease for patients
= g =B e § o ; with a low serum PTH concentration.
= o
. Serum intact PTH concentration and frequency of
2 = use of intravenous vitamin D preparations. Serum
g e é intact PTH concentrations and the frequencies of use
512 § » 35 of intravenous vitamin D preparations for all of the
£1553823 3 dialysis patients are shown in Table 30. The frequen-
255525 & cies of use of calcitriol and maxacalcitol tended to
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TABLE 27. Doses of oral vitamin D preparations used (for all dialysis patients)

Dosage (ug/week) <0.75 0.75~ 3.0~ 6.0~ 10.0~ Total Missing Total
Alphacalcidol 4823 29 463 16 140 1786 259 52471 409 52 880
(%) 9.2) (56.2) (30.8) (34) 0.5) (100.0)
Calcitriol 1502 11357 3973 370 99 17 301 124 17 425
(%) (8.7) (65.6) (23.0) (2.1) (0.6) (100.0)
Falecalcitriol 767 3723 88 11 27 4616 40 4656
(%) (16.6) (80.7) (1.9) 0.2) (0.6) (100.0)

increase with serum intact PTH concentration. This
tendency was much clearer when serum intact PTH
concentration was higher than 200 pg/mL. For more
than 50% of patients with a serum intact PTH con-
centration higher than 600 pg/mL, either of the
above intravenous vitamin D preparations was used.

The relationship between serum intact PTH con-
centration and the frequency of use of intravenous
vitamin D preparations was in contrast to that
between serum intact PTH concentration and the
frequency of use of oral vitamin D preparations.
These findings suggest that when the serum intact
PTH concentration was higher than 200 pg/mL, the
drug was changed from an oral vitamin D prepara-
tion to an intravenous vitamin D preparation for
many of these patients.

C. Number of times patients underwent
parathyroidectomy (PTx) and percutaneous ethanol
injection therapy (PEIT)

Number of times patients underwent PTx and
duration of dialysis. When secondary hyperparathy-
roidism does not respond to conservative treatment,
PTx is indicated. However, PEIT has also been used
recently as a less invasive surgical treatment than
PTx. The trend of surgical treatment for secondary
hyperparathyroidism will potentially change further.
Table 31 shows the durations of dialysis and the num-
bers of times facility dialysis patients underwent PTx.
The ‘percentage of patients who underwent PTx (%)’
was obtained by calculating the percentage of
patients who underwent PTx ‘at least once’, using the
number of patients who specifically answered the
number of times they received PTx (patients who

gave a definite answer) as the denominator. The ‘per-
centage of patients who underwent PTx again (%)’
was obtained by calculating the percentage of the
patients who underwent PTx ‘at least twice’ using the
number of patients who underwent PTx ‘at least
once’ as the denominator.

PTx was carried out on 5.4% of all of the dialysis
patients. When the duration of dialysis was more
than 10 years, the percentage of patients who under-
went PTx increased sharply. These findings corre-
sponded to the results of preceding surveys (3). The
‘percentage of patients who underwent PTx again’,
that is, those who answered that they had undergone
PTx ‘at least twice’” was 8.4%. The patients who
underwent PTx again are considered to be those
who had a recurrence of either residual parathyroid-
ism or retransplanted parathyroidism after the first
PTx, the treatment of which required PTx again.
The present survey results indicated that such
patients accounted for 8.4% of the patients who had
a previous history of PTx. When dialysis duration
was of 20 years or longer, ‘the percentage of patients
who underwent PTx again’ tended to discontinu-
ously increase.

This result indicates that when dialysis duration
‘exceeds 10 years’, the percentage of patients who
underwent PTx discontinuously increased. This
might indicate that the parathyroid in ‘terminal renal
failure’ was in the state of hyperparathyroidism resis-
tant to systemic medication when the duration of
exposure to the medication was more than 10 years.
If this is so, the findings that the percentage of
patients who underwent PTx again increased discon-
tinuously among patients who had received dialysis
for 20 years or longer suggest that the parathyroid

TABLE 28. Doses of intravenous vitamin D preparations used (for all dialysis patients)

Dosage (ug/week) <1.0 1.0~ 1.5~ 3.0~ 4.5~ Total Missing Total
Calcitriol 492 1035 2844 2127 1028 7526 14 7540
(%) (6.5) (13.8) (37.8) (28.3) (13.7) (100.0)

Dosage (ng/week) <15 7.5~ 15.0~ 30.0~ 50.0~ Total Missing Total
Maxacalcitol 3271 6342 8007 2692 150 20 462 158 20 620
(%) (16.0) (31.0) (39.1) (13.2) (0.7) (100.0)
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1.1
112

17.4

1279

81.2
3898

26.7 9.8

7428
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20<<25
%

100.0
3681

2.1 0.2 0.2 01 00 00 0.0
20 4

99

241
1110

733
2 440

10.6

33.7

5162

1361

120

25<
%

100.0
154 523

0.0 0.1
13

0.0

0.2
97

0.1
39

0.5
77

2.7
468

30.2
7666

66.3
146 158

8.4

55 668 213474 5.4

3283

Total
%

100.0

0.3 0.0 0.0 01 00 00 0.0

5.0

94.6

"Percentage of patients who underwent PTx: Obtained by calculating the percentage of patients who underwent PTx ‘at least once’, with respect to the number of patients who

specifically answered the number of times of PTx (patients who gave a definite answer).

S Nakai et al.

fPercentage of patients who underwent PTx again: Obtained by calculating the percentage of patients who underwent PTx ‘at least twice’, with respect to the number of patients who

underwent PTx ‘at least once.

that was retransplanted at the time of the first PTx
when patients who had received dialysis for 10-
15 years had reached the state of hyperparathyroid-
ism resistant to systemic medication by the time the
patients had received dialysis for 20-25 years.

Number of times patients received PEIT and
duration of dialysis. Table 32 shows durations of
dialysis and the numbers of times facility dialysis
patients received PEIT. The ‘percentage of patients
who received PEIT (%)’ was obtained from the num-
ber of patients who received PEIT ‘at least once’ with
respect to the total number of patients who specifi-
cally indicated the number of times of receiving PEIT.
The ‘percentage of patients who underwent PEIT
again (%)’ was obtained from the number of patients
who received PEIT ‘at least twice’ with respect to the
total number of patients who received PEIT ‘at least
once. The percentage of facility dialysis patients who
received PEIT was 1.4%, which is lower than that of
patients who underwent PTx (5.4%).The relationship
between the duration of dialysis and the percentage
of receiving PEIT showed that the percentage tended
to increase discontinuously when the patients had
undergone dialysis for more than 10 years. In the case
of PTx, when the patients had undergone dialysis for
more than 10 years, the percentage of patients under-
going PTx tended to further increase as the duration
of dialysis increased (see Table 31). For PEIT, the
increase in the percentage of patients undergoing
dialysis for more than 10 years who received PEIT
was not necessarily marked, as compared with that
for PTx. These findings are discussed later.

In the present survey results, among the patients
with a previous history of PEIT ‘at least once’, the
percentage of those ‘receiving PEIT again’ was
35.0%. This percentage was much higher than that of
‘undergoing PTx again’ (8.4%). In addition, a strong
correlation between the percentage of patients
receiving PEIT again and the duration of dialysis was
noted. That is, the percentage of patients ‘receiving
PEIT again’ increased discontinuously for patients
with the ‘duration of dialysis of 5 years or longer.’
The percentage of patients ‘receiving PEIT again’
increased further to more than 50% for the patients
both with a previous history of PEIT ‘at least once’
and the ‘duration of dialysis of 10 years or longer.’
These findings were considerably different from
those for PTx. The present findings suggest that
hyperparathyroidism became aggravated very early
after receiving PEIT (less than 5 years), and that this
condition required PEIT again.

In the case of the patients who had undergone dial-
ysis for more than 15 years, neither the ‘percentage of

© 2006 The Authors
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fPercentage of patients who underwent PEIT again: Obtained by calculating the percentage of patients who underwent PEIT “at least twice’, with respect to the number of patients

"Percentage of patients who underwent PEIT: Obtained by calculating the percentage of patients who underwent PEIT “at least once’, with respect to the number of patients who
who underwent PEIT ‘at least once.

specifically answered the number of times of PEIT (patients who gave a definite answer).

patients who underwent PEIT’, nor the ‘percentage
of patients who underwent PEIT again’, increased
any further when the duration of dialysis increased.
Conversley, as mentioned earlier, the ‘percentage of
patients who underwent PTx’ increased nearly in pro-
portion to the duration of dialysis also for patients
who had undergone dialysis for more than 15 years
(see Table 31). These findings indicate that in the case
of patients who had undergone dialysis for more than
15 years, not PEIT but PTx was carried out to treat
hyperparathyroidism resistant to PEIT.
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