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TABLE 12. Classification of the causes of death of patients who died in 2007

No information

Cause of death Male (%) Female (%) Total (%) available Total (%)
Cardiac failure 3387 (22.5) 2333 (26.5) 5720 (24.0) 1 5721 (24.0)
Cerebrovascular disease 1288 (8.6) 841 (9.6) 2129 8.9) 0 2129 8.9)
Infectious disease 2879 (19.1) 1637 (18.6) 4516 (18.9) 1 4517 (18.9)
Hemorrhage . 304 (2.0) 179 (2.0) 483 (2.0) 0 483 (2.0)
Malignant tumor 1558 (10.4) 626 (7.1) 2184 9.2) 0 2184 (9.2)
Cachexia/uremia 430 (2.9) 318 (3.6) 748 3.1 0 748 31
Cardiac infarction 704 4.7 344 3.9) 1048 44) 0 1048 4.4
Potassium poisoning/moribund 809 5.4) 394 (4.5) 1203 (5.0 0 1203 (5.0)
Chronic hepatitis/cirrhosis 209 a4 82 (0.9) 291 (1.2) 0 291 (1.2)
Encephalopathy 12 (0.1) 10 0.1) 22 (0.1) 0 22 (0.1)
Suicide/refusal of treatment 154 (1.0) 58 0.7) 212 (0.9) 0 212 0.9)
Intestinal obstruction 144 (1.0) 100 (1.1) 244 1.0) 0 244 (1.0)
Lung thrombus/pulmonary embolus 44 (0.3) 38 0.4) 82 0.3) 0 82 (0.3)
Death due to disaster 120 (0.8) 56 (0.6) 176 0.7) 0 176 0.7
Others 1428 9.5) 888 (10.1) 2316 .7 0 2316 (9.7)
Undetermined 1576 (10.5) 885 (10.1) 2461 (10.3) 3 2464 (10.3)
Total 15046  (100.0) 8789 (100.0) 23835 (100.0) 5 23840  (100.0)
No information available 20 8 28 0 28

Total 15066 8797 23 863 5 23 868

b. Dialysate solution bacterial count. Measured bacte-
rial counts in the dialysate solution were reported by
1565 facilities, 97.4% of which satisfied the quality
control standard by the Japanese Society for Dialysis
Therapy, which is <100 cfu/mL (Table 19). The per-
centage of facilities that satisfied the ultrapure dialy-
sate solution level of <0.1 cfu/ml. was 47.9%.

¢. Medium used for bacterial cultivation of the dialysate
solution. The use of an oligotrophic medium is rec-
ommended for the cultivation of bacteria in the
dialysate solution. According to the survey result, an
oligotrophic medium of Reasoner’s No 2 agar
(R2A) or tryptone glucose extract agar (TGEA)

was used at 73.4% of the facilities. The percentage
of facilities that used R2A was the highest at 66.3%
(Table 20).

d. Amount of sample for the measurement of the dialy-
sate solution bacterial count. Generally, the amount
of a sample used to measure the bacterial count in
plate media was <1 mL; however, at least 10 mL of a
sample is required to accurately measure a bacterial
count of <0.1 cfu/mL in the dialysate solution, which
is the count required to maintain an ultrapure dialy-
sate solution. From the survey, the amount of the
sample dialysate solution was 10 mL or more in
46.5% of the facilities (Table 21).

TABLE 13. Annual changes in the major causes of death

Year 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Cardiac failure 30.3 30.5 313 332 327 36.5 33.4 30.4 30.5 311 29.9 28.2 25.4
Infectious disease 11.0 11.5 11.5 12.0 12.0 12.2 11.7 11.6 121 113 12.2 12.6 13.8
Cerebrovascular disease 14.2 154 14.2 14.0 14.2 12.9 13.2 139 13.7 13.6 13.5 14.1 135
Malignant tumor 7.7 6.9 6.4 6.9 5.8 6.9 7.6 8.2 7.6 71 7.4 7.3 72
Cardiac infarction 5.3 4.8 53 6.1 6.0 5.4 53 58 58 5.8 5.7 71 75
Others 5.1 49 57 4.7 52 4.8 44 4.6 44 45 4.1 4.5 5.8
Year 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Cardiac failure 241 239 241 243 232 25.5 251 25.0 251 25.8 24.9 24.0
Infectious disease 14.6 149 15.0 163 16.6 16.3 15.9 185 188 19.2 19.9 18.9
Cerebrovascular disease 12.9 12.6 121 113 113 11.6 11.2 10.7 10.6 9.8 94 8.9
Malignant tumor 7.7 8.1 7.7 7.6 83 8.5 8.5 8.5 9.0 9.0 9.2 9.2

Cardiac infarction 7.4 8.4 7.9 7.4 7.0 7.4 7.4 6.2 5.4 51 4.4 44

Others 6.3 6.7 7.0 7.7 7.9 9.1 9.0 9.7 103 9.1 9.5 9.7
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TABLE 14. Change in the annual crude death rate

Crude death Crude death

Year rate (%) Year rate (%)
1983 9.0 1996 9.4
1984 8.9 1997 9.4
1985 9.1 1998 9.2
1986 9.0 1999 9.7
1987 8.5 2000 9.2
1988 9.2 2001 9.3
1989 79 2002 9.2
1990 9.6 2003 9.3
1991 8.9 2004 94
1992 9.7 2005 9.5
1993 9.4 2006 9.2
1994 9.5 2007 94
1995 9.7

B. Current status of hepatitis virus infection

1. Hepatitis C virus antibody prevalence
The hepatitis C virus antibody (HCVAD) preva-
lence was calculated using the following equation:

HCVAD prevalence (%) = Number of HCVADb-
positive patients + (Number of HCVAb-positive
patients + Number of HCVAb-negative patients)

In this equation, HCV-RNA was not taken into
consideration.

a. Changes over the past eight years. The HCVAD
prevalence of chronic dialysis patients at the end of
each year was summarized on the basis of the results
of the survey by the Statistical Survey Committee
(4-9). The HCVAD prevalence decreased yearly from
15.95% in 1999 to <10% at the end of 2007 (9.83%;
Table 22). The previous activities carried out to
prevent in-hospital infection from 1999 until today
include the publication of the “Manual for preven-
tion of in-hospital infection in dialysis therapy
(initial version)” (10) in 1999, the start of the sale
of erythropoietin-prefilled ' syringes in 2001, and
the publication of the “Manual for prevention of
in-hospital infection in dialysis. therapy (revised
version)” (11) in 2006.

b. Treatment method. Table 23 shows the relation-
ship between HCVAD prevalence and the treatment
method. The HCVAD prevalence in patients treated
by hemoabsorption was the highest, followed by
those in patients treated by hemodiafiltration and
home hemodialysis. As explained later, patients with
a longer dialysis duration showed a higher HCVAb
prevalence. The duration of dialysis in patients
treated by the above methods was long and thereby

Ther Apher Dial, Vol. 13, No. 6, 2009

considered to account for the high HCVAD preva-
lence (the mean durations of dialysis for patients
treated by different methods obtained from this
survey are: 6.46 * 6.57 (xSD) years for facility
hemodialysis, 11.45 + 9.03 years for hemodiafiltra-
tion, 6.06 = 6.77 years for hemofiltration, 24.68 *
6.59 years for hemoabsorption, 12.42 + 9.38 years for
home hemodialysis, and 3.54 * 4.17 years for perito-
neal dialysis). The HCVAD prevalence in patients
treated by peritoneal dialysis was lower than that in
patients treated by facility hemodialysis, which was
probably because the duration of dialysis was short in
patients treated by peritoneal dialysis. These trends
were almost similar to those in the 2006 survey.

¢. Gender. Table 24 shows the relationship between
HCVAD prevalence and gender. The HCVAD preva-
lence in male patients was higher than that in female
patients,

d. Duration of dialysis. Table 25 shows the relation-
ship between HCVAD prevalence and the duration
of dialysis. Before reaching the duration of 15 years,
the HCVAD prevalence was approximately 7.7% and

- showed no particular relationship with the duration

of dialysis; however, the HCVAD prevalence tended
to increase when the duration of dialysis was 15 years
or longer, and it markedly increased with increasing
dialysis duration of >20 years. The HCV virus was
first detected and HCVAD tests therefore performed
in the clinical setting about 20 years ago, which may
account for the increase in HCVAD prevalence in
patients who have undergone dialysis for 20 years or
longer.

e. Age. Table 26 shows the relationship between
HCVAD prevalence and age. The HCVAD prevalence
was relatively high in the 45-89 age group, whereas
that in patients outside this age group, younger or
older, was low. This age group includes many patients
with a relatively long duration of dialysis, which may
account for such a high HCVAD prevalence.

f Primary disease. Table 27 shows the relationship
between HCVAD prevalence and primary disease. To
easily understand HCVAD prevalence in relation to
the primary disease, the primary diseases are listed
in descending order of HCVAbD prevalence. The
HCVAD prevalence in patients who had been rein-
troduced to dialysis after transplantation and who
had renal or urinary tract tuberculosis as the primary
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FIG.2. Changes in the cumulative survival rate of patients begun
on dialysis.

Cumulative survival rate of new patients
begun on dialysis each year

disease were 20% or higher. In contrast, the HCVAb
prevalence in patients with myeloma as the primary
disease was as low as 4.52%. The HCVAD prevalence
in patients with other primary diseases ranged
between 6% and 13%, showing a continuous distri-
bution without a marked difference. _

The HCVAD prevalence in patients with chronic
glomerulonephritis as the primary disease, the num-
ber of which is largest among all the patients, was
10.35%, and that in patients with diabetic nephropa-
thy, which is the second largest in number, was
10.29%; these prevalences were not significantly dif-
ferent. For the third largest number of patients with
nephrosclerosis as the primary disease, the HCVAD
prevalence was 6.89% and lower than that for the
patients with the two above-mentioned primary
diseases.

2. Hepatitis B virus surface antigen prevalence

The hepatitis B virus surface antigen (HBsAg)
prevalence was calculated using the following
equation;

HBsAg prevalence (%) = Number of HBsAg-
positive patients + (Number of HBsAg-positive
patients + Number of HBsAg-negative patients)

The mean HBsAg prevalence of all the patients
surveyed in this study was 1.94%.

a. Treatment method. Table 28 shows the relation-
ship between HBsAg prevalence and treatment
method. The HBsAg prevalence in patients treated
by hemoabsorption was as high as 3.69%, whereas

Ther Apher Dial, Vol. 13, No. 6, 2009

those in patients treated by hemofiltration and peri-
toneal dialysis were slightly low (approximately
1.5%). Following these treatment methods, the
HBsAg prevalence in patients treated by home
hemodialysis was as low as 1.71%.The HBsAg preva-
lence in patients treated by hemodialysis and hemo-
diafiltration were nearly equal to the mean in all the
dialysis patients.

b. Gender. Table 29 shows the relationship be-
tween HBsAg prevalence and gender. Similarly
to HCVAD prevalence, the HBsAg prevalence was
higher in male patients than in female patients.

c. Duration of dialysis. Table 30 shows the relation-
ship between HBsAg prevalence and duration of
dialysis. For the patients with the duration longer
than 10years, the HBsAg prevalence tended to
increase with increasing duration of dialysis.

d. Age. Table 31 shows the relationship between
HBsAg prevalence and age. The HBsAg prevalence
was high in patients in the 45-74 age group, whereas
that in patients outside this age group, that is, younger
or older patients, was low.

e. Primary disease. 'Table 32 shows the relationship

- between HBsAg prevalence and primary disease. To

easily understand the relationship between them,
primary diseases are listed in the descending order of
HBsAg prevalence. From this list, the primary dis-
eases with HBsAg prevalence are renal or urinary
tract tuberculosis and nephropathy of pregnancy or
pregnancy toxemia, whereas those with low HBsAg
prevalence include renal or urinary tract calculosis,
rapidly progressive glomerulonephritis, and amyloid
nephropathy, ‘
The HBsAg prevalence in patients with chronic
glomerulonephritis as the primary disease, whose
number was largest among all the patients, was
2.08%. That in patients with diabetic nephropathy,
whose number was the second largest, was 1.85%.

C. Current status of renal anemia therapy

In the survey conducted at the end of 2007, hemo-
globin concentration, serum iron concentration,
total iron-binding capacity, and serum ferritin con-
centration (all of these are pre-dialysis values) were
investigated as indices regarding renal anemia
therapy. The relationships between hemoglobin con-
centration and other related indices are reported
below.

© 2009 The Authors
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TABLE 19. Dialysate solution bacterial counts (according to the type of facility)

Dialysate solution bacterial count (cfu/mL) No
information
Kind of facility <0.1 0.1-0.9 1-9 10-99 =100 Subtotal Unspecified available Total
National public university hospital 8 7 4 4 0 23 5 23 51
(%) (348) (304 (174 (174 (00) (100.0)
Private university hospital 11 10 8 3 0 32 10 20 62
(%) (344) (31.3) (25.0) 9.4 (0.0) (100.0)
National hospital 8 0 2 1 0 11 4 25 40
(%) (72.7) 0.0) (18.2) (9.1) (0.0) (100.0)
Prefectural municipal village hospital 79 20 24 22 4 149 62 226 437
(%) (53.0) (134) (161) (148 (27 (100.0)
Social insurance hospital 10 6 5 6 0 27 10 26 63
(%) (37.0)  (222) (185) (22.2) (0.0) (100.0)
“Kouseiren™ hospital 28 10 10 6 2 56 18 45 119
(%) (500) (79 (179 (107 (3.6) (100.0)
Other public hospital 44 14 13 4 2 77 15 92 184
(%) (571) (182) (169 (52) (2.6) (100.0)
Private general hospital 15 4 6 4 2 3 15 62 108
(%) (484) (129) (194) (129) (6.5) (100.0)
Private hospital 179 80 90 60 15 424 174 514 1112
(%) 422) (189 (21.2) (142) (35 (100.0)
Private clinic 368 137 136 79 15 735 239 902 1876
(%) (501) (186) (185) (10.7) (2.0) (100.0)
Total 750 288 298 189 40 1565 552 1935 4052
(%) 479) (184) (19.0) (121) (2.6) (100.0)

tKouseiren: a welfare association belonging to agricultural cooperative associations.

1. Changes over the past three years

Table 33 shows the distribution of hemoglobin con-
centrations in all the dialysis patients from the end of
2005 to the end of 2007. The mean hemoglobin con-
centrations in all the dialysis patients at the end of
2005, 2006, and 2007 were 10.23, 10.23, and 10.27 g/

dL, respectively, showing negligible change over
these three years; however, the percentages of
patients with hemoglobin concentrations <10.0 g/dL
at the end of 2005, 2006, and 2007 were 39.0, 39.8, and
37.8%, respectively, showing a slight decrease in
2007. The percentages of patients with hemoglobin

TABLE 20. Media used for bacterial cultivation of the dialysate solution (according to the dialysate solution
bacterial count)

Media used for bacterial Dialysate solution bacterial count (cfu/mL) No

cultivation of the dialysate information

solution <0.1 0.1-09 1-9 10-99 =100 Subtotal Unspecified available Total
General agar medium 122 33 27 14 3 199 21 0 220
(%) (61.3) (16.6) (13.6) (7.0) 1.5) (100.0)

R2A medium 410 189 211 141 29 980 44 4 1028
(%) . (41.8) (19.3) (21.5) (14.4) (3.0) (100.0)

TGEA medium 55 24 23 7 1 110 1 0 111
(%) (50.0) (21.8) (20.9) (6.4) (0.9) (100.0)

Blood agar medium 26 5 4 4 1 40 8 4 52
(%) (65.0) (12.5) (10.0) (10.0) (2.5) (100.0)

TSA medium 4 1 1 2 1 9 0 0 9
(%) (44.4) (11.1) (1L1) (22.2) (11.1) (100.0)

Other media 59 15 17 6 1 98 33 0 131
(%) (60.2) (15.3) 17.3) (6.1) 1.0 (100.0)

Subtotal 676 267 283 174 36 1436 107 8 1551
(%) (47.1) (18.6) (19.7) (12.1) (2.5) (100.0)

Unspecified 73 20 14 15 4 126 443 1151 1720
(%) (51.9) (15.9) (11.1) (11.9) (3.2) (100.0)

No information available 1 1 1 3 2 776 781
(%) (33.3) (33.3) (33.3) (100.0) ’

Total 750 288 298 189 40 1565 552 1935 4052
(%) (47.9) (18.4) (19.0) (12.1) (2.6) (100.0)

R2A, Reasoner’s No 2 agar; TGEA, tryptone glucose extract agar; TSA, tryptic soy agar.
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TABLE 21. Amount of sample used for measuring dialysate solution bacterial count (according to the dialysate solution
bacterial count)

Dialysate solution bacterial count (cfu/mL)

No

information
Amount of sample <0.1 0.1-09 1-9 10-99 =100 Subtotal Unspecified available Total
<l mL 141 28 22 10 3 204 20 2 226
(%) (69.1) 13.7) (10.8) (4.9 1.5) (100.0)
1-9mL 253 113 132 68 16 582 74 4 660
(%) (43.5) (19.4) 2.7 (11.7) (%)) (100.0)
1049 mL 152 64 s\ 58 9 354 21 1 376
(%) (42.9) (18.1) (20.1) (16.4) (2.5) (100.0)
50-99 mL 114 44 47 36 7 248 7 1 256
(%) (46.0) 17.7) (19.0) (14.5) 2.8) (100.0)
100 499 mL 43 19 14 7 1 84 4 1 89
(%) (51.2) (22.6) (16.7) 83) 1.2) (100.0)
500-999 mL 4 5 5 2 2 18 4 0 22
(%) (22.2) (27.8) (27.8) (11.1) (11.1) (100.0)
19L 14 3 1 6 0 24 1 0 25
(%) (58.3) (12.5) 4.2) (25.0) (0.0) (100.0)
=10L 3 0 0 0 0 3 0 0 3
(%) (100.0) (0.0) (0.0) (0.0) (0.0) (100.0)
Subtotal 724 276 292 187 38 1517 131 9 1657
(%) 47.7) (18.2) (19.2) (12.3) 2.5) (100.0)
Unspecified 24 12 5 2 2 45 420 1138 1603
(%)' ) ) .(53.3) (26.7) (11.1) 44 449 (100.0)
No information available 2 0 1 0 0 3 3 788 792
(%) (66.7) (0.0) (333) (0.0 0.0) (100.0)
Total 750 288 298 189 40 1565 552 1935 4052
(%) (47.9) (18.4) (19.0) (121) (2.6) (100.0)

concentrations of =10.0 g/dLL and <12.0 g/dL at the
end of 2005, 2006, and 2007 were 52.7, 51.9, and
53.9%, respectively, showing a slight increase in 2007,
The percentage of patients with a hemoglobin con-
centration of =12.0 g/dL. remained at 8.3% from the
end of 2005 to the end of 2007.

2. Gender

Table 34 shows the relationship between hemoglo-
bin concentration and gender. The mean hemoglobin
concentration in male patients was 10.36 g/dL,
whereas that in female patients was 10.13 g/dL, which
was slightly lower than that in male patients. The
percentage of patients with hemoglobin concentra-
tions <10 g/dL was 35.1% in male patients and 42.2%
in female patients, indicating that the number of
patients with a low hemoglobin concentration is great
in female patients.

3. Age
Table 35 shows the relationship between hemoglo-
bin concentration and age. The hemoglobin concen-

tration in young patients aged 15 years or older and
younger than 45 years was high, whereas that in
patients older than this age group decreased with
increasing age. Patients younger than 15 years also
tended to have low hemoglobin concentrations.

4. Primary disease

Table 36 shows the relationship between hemoglo-
bin concentration and primary disease. The mean
hemoglobin concentrations in patients with leading
primary diseases were 10.33 g/dL. (chronic glomeru-
lonephritis), 10.22 g/dL. (diabetic nephropathy),
10.20 g/dL. (nephrosclerosis), and 10.45 g/dL (poly-
cystic kidney disease). Patients with polycystic kidney
disease tended to have a high hemoglobin concentra-
tion. No clear difference in hemoglobin concentra-
tion was found between other main primary diseases.

5. Change in iron metabolism-related indices over the
past three years

Table 37 shows the changes in mean hemoglobin
concentration, serum iron concentration, total

TABLE 22. Changes in hepatitis C virus (HCV) antibody prevalence
Year 1999 2000 2001 2002 2003 2006 2007
HCVAD prevalence (%) 1595 1456 1388 13.06 1237 1022 9.83
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iron-binding capacity, transferrin saturation level, and
serum ferritin concentration in all the dialysis patients
over the past three years. To easily understand the
changes, the percentages of the mean values in each
year with respect to those in 2005 are also given.

As mentioned above, little change was observed in
hemoglobin concentration; however, the serum iron
concentration, transferrin saturation level, and serum
ferritin concentration tended to increase from 2005
to 2006. In contrast, the total iron-binding capacity
decreased. These changes may be due to the inclusion
of the price of erythropoietin in the artificial kidney
technical fee, which was determined on the basis of
the system for medical treatment fee revised in 2006.
That is, with the revision of the system, it was consid-
ered that a sufficient amount of iron has been supple-
mented to dialysis patients.

6. Transferrin saturation level

Table 38 shows the relationship between hemoglo-
bin concentration and transferrin saturation level.
Patients with high hemoglobin concentrations tended
to have high transferrin saturation levels,

7. Serum ferritin concentration

Table 39 shows the relationship between hemoglo-
bin concentration and serum ferritin concentration.
Patients with high hemoglobin concentrations tended
to have low serum ferritin concentrations.

In anemia therapies, both the serum ferritin
concentration and transferrin saturation level are
regarded as indices reflecting iron sufficiency. In
general, it is understood that the decrease in either of
the indices indicates the necessity of iron supplemen-
tation. Results of this survey, however, showed
that the transferrin saturation level increased
with increasing hemoglobin concentration, whereas
the serum ferritin concentration decreased with
increasing hemoglobin concentration. These findings
suggest differences in the roles of iron metabolism
between the transferrin saturation level and serum
ferritin concentration.

8. Serum C-reactive protein concentration

Table 40 shows the relationship between hemoglo-
bin concentration and serum C-reactive protein
(CRP) concentration. For patients with hemoglobin
concentrations <10.0 g/dL, the percentage of patients
with a high serum CRP concentration increased with
decreasing hemoglobin concentration.

D. History of hip fracture
Conventionally, the history of fracture in dialysis
patients has not been surveyed; this survey was the

© 2009 The Authors
Journal compilation © 2009 International Society for Apheresis
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