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Abstract: Questionnaire forms for an annual survey con-
ducted at the end of 2001 were sent out to 3520 institutions,
and 3485 replies were received (response rate, 99.00%).
According to the survey, the dialysis population of Japan
at year end was 219 183 patients, up 6.3% (13 049) over the
year before. This equals 1721.9 dialysis patients per million
population. The gross mortality rate was 9.3% for the year
extending from the end of 2000 to the end of 2001. The
mean age of patients beginning dialysis was 64.2 years
(±13.7 SD). The mean age of the overall dialysis population
in the study year was 61.6 years (±13.1 SD), which was also
a higher age than the year before. Among dialysis patients,
the primary disease was diabetic nephropathy in 38.1% of
patients, slightly down from 39.1% the previous year.
Chronic glomerulonephritis was the primary disease in
32.4% of cases, a decrease from 34.7% the previous year.
This survey included for the first time the items of the
lowest blood pressure during hemodialysis session, vaso-
pressor therapy before dialysis and vasopressor therapy
during dialysis session. An analysis of the relationship
between the type of vascular access used at the initiation
of dialysis and the survival prognosis revealed a signifi-
cantly higher risk of death in patients undergoing dialysis

with synthetic arterio-venous (AV) fistula, AV shunt, or
catheter implantation into a central vein than in those
receiving dialysis treatments with a native fistula. There
was a significantly lower risk of death in the patient group
in whom the vascular access was created at 3–6 months
before initiation of dialysis than in those in whom such
access was created at the time of initiation or within
3 months before the initiation of dialysis. An analysis of the
risk factors affecting survival prognosis in maintenance
hemodialysis patients showed that risk factors for death
are post-dialysis systolic blood pressure over 180 mm Hg
and lower than 120 mm Hg, blood pressure elevating pro-
gressively from the start to the end of dialysis, serum high
density lipoprotein cholesterol concentration of less than
30 mg/dL, and a higher ultrafiltration rate. In comparisons
of the death risk between the patient group with a history
of intervention for ischemic heart disease and the patient
group with a history of myocardial infarction or heart fail-
ure but without such intervention, among diabetes
patients, those who underwent percutaneous transluminal
coronary angioplasty had a significantly lower risk of death
than those in whom no intervention was made. Key
Words: Dialysis, Hazards mode, Mortality, Statistics Survey.

The Japanese Society for Dialysis Therapy has con-
ducted statistical surveys of dialysis facilities and
dialysis patients throughout Japan annually since
1968. Questionnaires for the 2001 year-end survey
were sent to 3520 dialysis facilities throughout Japan,
and 3485 facilities responded (99.00%). Based on the

results of the facilities survey, the total dialysis
patient population was 219 183 at the end of 2001, up
13 049 (6.3%) from the previous year (1). This figure
means there are 1721.9 dialysis patients per one mil-
lion head of population, an increase of 97.8 from the
year before. The increase of the dialysis population
in Japan has been approximately linear from year to
year since the survey began. The annual crude mor-
tality rate for 2001 was 9.3%, slightly lower than that
for 2000 (9.4%).

This report covers (i) basic statistics on chronic
dialysis patients through the end of the year 2001; (ii)
compiled results of new survey items; (iii) analysis of
the relationship between blood access at initiation
and patient prognosis; (iv) analysis of factors deter-
mining hemodialysis patient prognosis; and (v) anal-
ysis of the relationship between ischemic heart
disease intervention and prognosis of patient with
myocardial infarction/cardiac failure.



4 JSDT Patient Registration Committee

Ther Apher Dial, Vol. 8, No. 1, 2004

SUBJECTS AND METHODS

This survey is conducted each year by sending out
questionnaires to individual dialysis facilities. A total
of 3520 facilities participated in the current survey,
including current institutional members of the Japa-
nese Society for Dialysis Therapy, as well as non-
member facilities performing chronic dialysis as of
the end of December 2001. The total number of facil-
ities participating in the current survey increased by
160 (4.7%) over 2000.

The postal service was generally used to send and
receive the questionnaires, but for some facilities the
questionnaires were delivered and returned by fac-
simile. Facilities that submitted a prior request were
provided the questionnaires on floppy disk rather
than paper.

This survey consists of two categories: facility-spe-
cific questions relating to staff and equipment, such
as number of patients treated, staffing, and number
of dialysis machines and other equipment (Form I),
and patient-specific information, such as epidemio-
logical background and dialysis prescriptions for
each patient, as well as outcome information (Forms
II, III, and IV). The response rate for the facilities
survey by the end of the year 2001 was 99.00%. How-
ever, the patient survey data were unable to be col-
lected from 123 facilities, resulting in a completed
survey return rate of 96.5%.

Changes in the statistical processing system
Until now, statistical processing was performed

using a special program written in COBOL lan-
guage running on an IBM-type mainframe com-
puter. Although this method was very common in
the 1980s, it required programming to output new
documents, and could not output documents to elec-
tronic media.

In the course of downsizing in recent years, statis-
tical processing of the current survey data was
switched to a client/server system using Microsoft
Windows 2000 as the operating system on a personal
computer. Data processing was handled using
Oracle8i software. Each type of document was
prepared using a data extraction/listing system
(programmed in Visual Basic language) on a client
computer.

Basic statistics on chronic dialysis patients as of the 
end of 2001

The number of patients starting dialysis treatment,
number of mortalities, and the annual crude mortal-
ity rate were complied on the basis of facility survey
results for the year 2001. In addition, the cumulative

survival rate after starting dialysis therapy was com-
piled on the basis of the results of the patient survey.

Compilation of new survey items
The following items were surveyed for the first

time in the current survey: lowest blood pressure
during treatment, vasopressor therapy before dialy-
sis, vasopressor therapy during dialysis, and hemopu-
rification method used to prevent hypotension
during treatment. Although oral antihypertensive
usage status was also surveyed last year, the choices
were revised in the current survey. The following
were compiled in the survey.

Lowest blood pressure during dialysis treatment
The lowest blood pressure during dialysis treat-

ment was used as the lowest blood pressure in the
survey.

Ratio of lowest blood pressure during treatment and 
predialysis blood pressure

The relationships of the ratios of the lowest blood
pressure during dialysis and the predialysis blood
pressure (i.e. lowest blood pressure divided by pre-
dialysis blood pressure) to various indices were cal-
culated. Patients for whom this ratio is small can be
viewed as patients who experience a large drop in
blood pressure during dialysis.

Blood pressure fluctuation patterns
The ratio of the lowest blood pressure during dial-

ysis and the post-dialysis blood pressure (i.e. lowest
blood pressure divided by the post-dialysis blood
pressure) was calculated. When the ratio of the low-
est blood pressure during dialysis and the post-dial-
ysis blood pressure was quite small, the following two
conditions were assumed:

1. A large drop in blood pressure during treatment
recovered by the end of treatment.

2. Blood pressure rose after treatment.

In addition, when the ratio approached 1.0, the
following conditions were assumed:

1. A large drop in blood pressure during treatment
did not recover by the end of dialysis.

2. Blood pressure did not drop during dialysis and
was stable upon its completion. (Note: When the
post-dialysis blood pressure is the lowest blood
pressure during treatment, the lowest blood pres-
sure becomes the post-dialysis blood pressure,
and the ratio becomes 1.0. In other words, the
ratio of the lowest blood pressure during treat-
ment and the post-dialysis blood pressure does
not exceed 1.0)
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When the ratio of the lowest blood pressure during
treatment and the post-dialysis blood pressure are
quite small, a common framework is possible in
which the blood pressure rises during treatment
through the latter half of dialysis. However, when the
ratio of the lowest blood pressure during treatment
to the post-dialysis blood pressure approaches 1.0, it
may be interpreted as functional insufficiency of
blood pressure regulation if there is a lack of recov-
ery of the lowest blood pressure during treatment by
the end of dialysis, and may be interpreted as ade-
quate function of blood pressure regulation if blood
pressure does not drop during treatment and remains
stable through the end of dialysis. In other words, as
there are two different simultaneous interpretations
when the ratio of the lowest blood pressure during
treatment and the post-dialysis blood pressure is near
1.0, it is actually impossible to interpret the data
appropriately.

To resolve this problem, the current survey analy-
sis attempts to classify the blood pressure fluctua-
tion patterns during dialysis on the basis of the two
indices of the ratio of the lowest blood pressure dur-
ing treatment and post-dialysis blood pressure, and
the ratio of post-dialysis to predialysis blood pres-
sure. In blood pressures used to calculate these
ratios, the systolic blood pressure was used, as it
drops more markedly than diastolic blood pressure
does.

The mean value of the respective ratios was
used as the cut-off threshold value discriminating
between the categories of the ratio of the lowest
blood pressure during treatment and post-dialysis
blood pressure, and the ratio of post-dialysis to
predialysis blood pressure. Because among all
hemodialysis patients, the mean ratio of the lowest
blood pressure during treatment and post-dialysis
blood pressure was 0.88 ± 0.12, the cut-off thresh-
old value of the ratio of the lowest blood pressure
during treatment and post-dialysis blood pressure
was set at 0.9. Similarly, because the mean ratio of
the post-dialysis to predialysis blood pressures was
0.91 ± 0.15, the cut-off threshold value was set at
0.9. Using these indices, patients were classified
into the four categories listed below (refer to
Fig. 1).

Large blood pressure drop/small recovery group
Definition: The ratio of the lowest blood pressure

during treatment and post-dialysis blood pressure is
less than 0.9; the ratio of post-dialysis to predialysis
blood pressure is less than 0.9.

Interpretation: This group can be interpreted two
ways, as described in (a) and (b) below.

(a) Equivalent to a large drop from a high predialy-
sis blood pressure, and a certain degree of recov-
ery by the end of dialysis.

(b) Very large drop from normal blood pressure, and
insufficient recovery by the end of dialysis.

Between the ratio of the lowest blood pressure
during treatment and the predialysis blood pressure
and blood pressure at the start of dialysis, there was
a recognized tendency of a large drop in blood pres-
sure among patients who had high blood pressure at
the start of dialysis. Therefore, in this group, most
patients were interpreted by criterion (a), and
patients thus classified were named the ‘large drop/
small recovery’ group.

Blood pressure drop/recovery group
Definition: The ratio of the lowest blood pressure

during treatment and the post-dialysis blood pres-
sure is less than 0.9; the ratio of post-dialysis to pre-
dialysis blood pressure is 0.9 or higher.

Interpretation: Large drop in blood pressure dur-
ing dialysis, and recovery by the end of treatment.

Part of this group includes patients who experi-
enced a blood pressure rise after dialysis without a
blood pressure drop during treatment. A relatively
small number of patients are thought to have expe-
rienced a blood pressure rise from the start to the
end of dialysis. This group was designated the ‘drop/
recovery’ group.

Blood pressure drop/no recovery group
Definition: The ratio of the lowest blood pressure

during treatment and the post-dialysis blood pres-
sure is 0.9 or higher; the ratio of post-dialysis to pre-
dialysis blood pressure is less than 0.9.

Interpretation: Blood pressure that fell during
treatment did not recover by the end of dialysis. This
group was designated the ‘drop/no recovery’ group.

FIG. 1. Conceptual diagram of each category of blood pressure
fluctuation pattern. Each category includes patients who do not
necessarily conform to the illustrated image.
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Stable group
Definition: The ratio of the lowest blood pressure

during treatment and the post-dialysis blood pres-
sure is 0.9 or higher; the ratio of post-dialysis to pre-
dialysis blood pressure is 0.9 or higher.

Interpretation: No blood pressure drop during
treatment, and pressure remained stable at the end
of dialysis. This group was named the ‘stable’ group.

The concepts of the blood pressure fluctuation pat-
terns of patients classified in each category are shown
in Fig. 1. However, these classifications include
patients whose blood pressure fluctuation patterns do
not necessarily conform to the concepts in the figure.

Vasopressor therapy used prior to the start of dialysis
Vasopressor therapies used prior to the start of

dialysis were surveyed using the choices shown in
Table 1. All combinations of up to three kinds of
vasopressors administered are compiled.

Vasopressor therapy during dialysis
Vasopressor therapy performed during dialysis

was surveyed using the choices shown in Table 1.

Oral antihypertensive usage status
Although the usage status of antihypertensives

was surveyed last time with the choices of taken
orally and not taken orally, choices were set as fol-
lows in the present survey:

• Not used.
• Used and the dosage was not reduced. Patient uses

antihypertensives (a part or all of the dose of drugs
taken orally in conjunction with the dialysis sched-
ule has not been reduced or discontinued).

• Used but the dosage was reduced. Patient uses
antihypertensives (a part or all of the dose of drugs
taken orally in conjunction with the dialysis sched-
ule has been reduced or discontinued).

• Used but the dosage reduction was unknown.
Patient uses antihypertensives but unknown
whether or not patient controlled the dosage of
antihypertensives in conjunction with the dialysis
schedule;

• Usage status unknown. Unknown whether or not
patient used the antihypertensives.

Hemopurification modalities to prevent hypotension 
during treatment

The following choices were surveyed as hemopu-
rification modalities to prevent hypotension during
treatment: conventional hemodialysis, high-Na dial-
ysis (dialysate Na concentration 145 mEq/L or
higher), other hemodialysis, off-line hemodiafiltra-
tion (HDF), on-line HDF, original push-pull HDF,
pressure-controlled push-pull HDF, biofiltration
(AFBF), and other hemodiafiltration.

Because, among these choices, the former three
are hemodialysis treatments and the latter six are

TABLE 1. Vasopressor therapy choices

A Untreated
B Oral vasopressor
C Saline
D High-concentration NaCl solution
E Concentrated glycerin solution
F Intravenous vasopressor

G “oral vasopressor” + “saline”
H “oral vasopressor” + “high-concentration NaCl solution”
I “oral vasopressor” + “concentrated glycerin solution”
J “oral vasopressor” + “intravenous vasopressor”
K “saline” + “high-concentration NaCl solution”
L “saline” + “concentrated glycerin solution”
M “saline” + “intravenous vasopressor”
N “high-concentration NaCl solution” + “concentrated glycerin solution”
O “high-concentration NaCl solution” + “intravenous vasopressor”
P “concentrated glycerin solution” + “intravenous vasopressor”

Q “oral vasopressor” + “saline” + “high-concentration NaCl solution”
R “oral vasopressor” + “saline” + “concentrated glycerin solution”
S “oral vasopressor” + “saline” + “intravenous vasopressor”
T “oral vasopressor” + “high-concentration NaCl solution” + “concentrated glycerin solution”
U “oral vasopressor” + “high-concentration NaCl solution” + “intravenous vasopressor”
V “oral vasopressor” + “concentrated glycerin solution” + “intravenous vasopressor”
W “saline” + “high-concentration NaCl solution” + “concentrated glycerin solution”
X “saline” + “high-concentration NaCl solution” + “intravenous vasopressor”
Y “saline” + “concentrated glycerin solution” + “intravenous vasopressor”
Z “high-concentration NaCl solution” + “concentrated glycerin solution” + “intravenous vasopressor”

4 Four or more vasopressor therapies

5 Others
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hemodiafiltration treatments, the former three
choices were applied to hemodialysis patients, and
the latter six choices were performed for hemodiafil-
tration patients.

Analysis of the relationship between blood access 
type when beginning dialysis treatment and patient 
prognosis

The relationship between the blood access type
when a patient began dialysis therapy during the year
2001 and the 1-year prognosis was analyzed, as was
the relationship between the time at blood access had
been created and the 1-year prognosis after starting
dialysis. Among patients who started dialysis during
the year 2001, those responded to the survey on the
blood access type when treatment was initiated and
the time when the blood access had been created,
were selected for the analysis. Among these patients,
moreover, only patients receiving hemodialysis treat-
ment were finally selected in order to eliminate the
possible influence of treatment modalities. Ulti-
mately, a total of 5404 patients were used in the anal-
ysis. The characteristics of these patients is shown in

Table 2, and their blood access type at initiation, and
the period from blood access creation to initial dial-
ysis treatment are shown in Table 3.

The prognosis end-point was decided to be death
due to diseases. Patients who died due to accident,
trauma, and suicide and those who changed treat-
ment modality and those who could not be located
were handled as censored cases. The prognosis-track-
ing period was from hemodialysis initiation through
the end of 2001. Outcomes of hemodialysis therapy
among patients used in the analysis are shown in
Table 4.

The proportional hazard model was used for this
analysis (2). Effects of basic background factors, such
as gender, age, duration of dialysis, or diabetic status,
were mathematically adjusted using the proportional
hazard model.

Analysis of factors determining life prognosis of 
hemodialysis patients

Initiation year of hemodialysis and mortality risk
The numbers of diabetic and elderly patients are

increasing annually. It is therefore difficult to accu-
rately compare the outcome of dialysis treatment
simply by comparing the annual survival rates of
patients initiating dialysis treatment each year. In
order to achieve greater accuracy in evaluating the
treatment outcome among patients initiating treat-
ment each year, differences in patient distribution
relating to gender, age, and diabetic status existing
among cohorts initiating treatment each year were
mathematically corrected, and the mortality risks of
such patients were compared for each initiation year.

The life prognosis was tracked at 1 year, 5 years,
and 10 years after initiation of dialysis treatment.
Because the treatment modality at the time of initi-
ation of dialysis was not surveyed, only patients
whose treatment modality was hemodialysis at the
end of the initiation year were used in the analysis.

TABLE 2. Characteristics of patients analyzed for blood 
access at initial dialysis and life prognosis

Number of patients %

Total 5404 (100.0)
Sex

Male 3337 (61.8)
Female 2067 (38.2)

Diagnosis
Diabetes 2128 (39.4)
Non-diabetes 3276 (60.6)

Starting dialysis age
< 15 3 (0.1)
15 � < 30 72 (1.3)
30 � < 45 308 (5.7)
45 � < 60 1307 (24.2)
60 � < 75 2394 (44.3)
75 � < 90 1283 (23.7)
90 � 37 (0.7)
Mean ± s.d. 64.8 ±13.1

TABLE 3. Period from blood access creation to initiation of patients analyzed for blood access at initial dialysis and life 
prognosis

Period from blood access
creation to initiation

Blood access type

Total
Brescia-

Cimino fistula
A-V fistula using
a prosthetic graft

Superficially 
repositioned

artery
External

shunt Hemacyte Catheter
Peritoneal

dialysis

< 1 month 1443 38 28 52 13 1742 12 3328
1 � < 2 months 716 16 7 5 1 91 2 838
2 �< 3 months 268 3 3 0 1 19 0 294
3 �< 6 months 396 5 5 0 1 18 0 425
6 months � 470 8 4 1 1 35 0 519
Total 3293 70 47 58 17 1905 14 5404
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A total of 362 960 patients who began dialysis
between 1983 and 2000 were included in the analysis
of life prognosis for 1 year; 245 329 patients initiating
treatment from 1983 to 1996 were included in analysis
of life prognosis for 5 years; and 128 458 patient start-
ing treatment from 1983 to 1991 were analyzed the
life prognosis for 10 years after initiation of hemodi-
alysis. The proportional hazard model (2) was used
for the analysis. The impact on life prognosis by
skewed distribution of patient characteristics such as
gender, age, and diabetic status existing among
cohorts initiating treatment each year was mathemat-
ically corrected in the proportional hazard model.

Factors affecting 1-year life prognosis of 
hemodialysis patients

Risk factors for 1-year survival through the end of
2001 were analyzed by the proportional hazard
model (2) using patients receiving hemodialysis three
times per week at the end of 2000 as subjects. The
prognosis-tracking end-point was death due to dis-
eases during the year from 1 January 2001 to 31
December 2001. Censored cases were patients
switching the treatment for end-stage renal failure
from a hemodialysis of three times a week to another
regimen, such as kidney transplants and other modal-
ities, discontinuing hemodialysis therapy, lost to fol-
low-up, and died due to unrelated causes, such as
accident, trauma, and suicide.

Factors analyzed for life prognosis were post-
dialysis blood pressure, ratio of pre- and post-dialysis
blood pressure, and serum HDL cholesterol level all
of which were surveyed for the first time in 2001. In
addition to these factors, the water removal rate
(described later) was also analyzed. The effect of
basic factors such as gender, age, dialysis length, and
diabetic status affecting prognosis were mathemati-
cally corrected using the proportional hazard model.

Post-dialysis blood pressure The post-dialysis
systolic and diastolic blood pressures and the mean

blood pressures were analyzed. The mean blood
pressure was calculated as follows.

Mean blood pressure = [diastolic pressure + (systolic
 pressure - diastolic

   pressure) ∏ 3]

A total of 65 112 patients were evaluated and 3936
of these patients died by the end of 2001.

Ratio of pre- and post-dialysis blood pressure
The relationship between the ratio of pre- and

post-dialysis blood pressure and life prognosis was
analyzed. The ratio of pre- and post-dialysis blood
pressure was determined by dividing the post-dialysis
blood pressure by the predialysis blood pressure. The
ratio of pre- and post-dialysis blood pressure was
calculated from the pre- and post-systolic blood pres-
sures, diastolic blood pressures and the mean blood
pressure, respectively. A total of 64 778 patients par-
ticipated, among whom 3901 died by the end of 2001.

Serum high-density lipoprotein cholesterol level
The serum HDL cholesterol level is known to be

closely related to the development of atherosclerotic
complications. Diabetic status is considered to
greatly affect the progress of atherosclerosis. There-
fore, there is a possibility that the effects of serum
HDL cholesterol level on life prognosis may differ
depending on diabetic status. Therefore, in the
present study, patients were divided into diabetic and
non-diabetic groups, and each group was analyzed
separately. The diabetic group included 12 798
patients, and the non-diabetic group had 33 625
patients, with 1059 and 1588 deaths, respectively, by
the end of 2001.

Water removal rate
The relationship between the weight loss rate dur-

ing hemodialysis and life prognosis has been eluci-
dated in a previous report (3). It is possible life
prognosis may differ depending on whether water is
removed rapidly over a short period or removed
slowly over a long period during hemodialysis, even
when identical amounts are removed. Here, the
water removal rate during hemodialysis was assumed
to equate with the weight loss per unit time during
hemodialysis.

Water removal rate (%/ h) = weight loss rate (%) ∏
dialysis time (hour)

Thus, the relationship between this water removal
rate and life prognosis was analyzed.

Among patients who had a large weight loss during
hemodialysis, the water removal rate was also neces-

TABLE 4. Outcome of hemodialysis in patients analyzed 
for blood access at initial dialysis and life prognosis

Outcome Number of patients

Alive 4593
Dead

Other cause of death 645
Rejection 2
Accident 2
Suicide 2

Censored
Secession 1
Treatment change 159

Total 5404
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sarily large. The effects on weight loss during hemo-
dialysis were mathematically adjusted when
analyzing the relationship between water removal
rate and life prognosis. Total participation included
125 700 patients, of whom 8265 died by the end of
the year 2001.

Comparison of death risk of patients with and 
without either previous myocardial infarction or 
cardiac intervention who received interventions

In the questionnaire at the end of 2000, whether
or not a patient received any various type of inter-
vention for ischemic heart disease (CABG, PTCA,
stenting) was surveyed, for the purpose of comparison
of death risk between those with and without previous
intervention. However, a simple comparison of prog-
noses between those with or without intervention
does not provide a fair comparison result, because
the majority of patients without intervention did not
previously have ischemic heart disease.

Therefore, subjects were limited only to those
patients who responded affirmatively to having pre-
viously had ischemic heart disease at the end of the
year 2000, and the prognosis was compared between
the patients with and without intervention. Some
patients may have had multiple overlapping interven-
tions. Thus, subjects were divided into four groups:
patients with no intervention, those with only CABG,
those with only PTCA, and those with PTCA + stent-

ing. The end-point for tracking prognosis was only
death by myocardial infarction/cardiac insufficiency.

Progress of ischemic heart disease is considered to
be greatly affected by the existence of diabetes. It is
possible, therefore, that impact of factors related to
the progress of ischemic heart disease may differ
between diabetic and non-diabetic patients. For this
reason, the diabetic and non-diabetic groups were
analyzed separately.

Among patients receiving hemodialysis three
times per week at the end of 2000 who responded
affirmatively to previously having had myocardial
infarction, a total of 2131 responded ‘yes’ to one of
the four intervention categories for ischemic heart
disease: none, CABG only, PTCA only, or PTCA +
stenting. These patients were divided into diabetic
group (912 patients) and non-diabetic group (1219)
for analysis. The characteristics of these patients are
shown in Tables 5 and 6.

The end-points of prognosis tracking during the
year from 1 January 2001 to 31 December 2001 were
death due to one of the following four diseases: peri-
carditis (code 01), pulmonary edema/congestive
insufficiency (code 02), myocarditis/myocardial inf-
arction (code 03), and other cardiac insufficiency
(code 05). Censored cases were patients discontinu-
ing a hemodialysis regimen of three times a week for
kidney transplants and other modalities, or dropouts,
or lost to follow-up, or deaths due to causes other

TABLE 5. Characteristics of patients analyzed for death by 
myocardial infarction/cardiac insufficiency and intervention 

in ischemic heart disease patients (diabetic patients)

Number of patients %

Total 912 (100.0)
Sex

Male 646 (70.8)
Female 266 (29.2)

Duration of dialysis (years)
0 � < 2 277 (30.4)
2 � < 5 352 (38.6)
5 � < 10 232 (25.4)
10 � < 15 46 (5.0)
15 � < 20 5 (0.5)
20 � < 25 0 (0.0)
25 � 0 (0.0)
Mean ± s.d. 3.5 ±3.2

Primary disease
Diabetes 912 (100.0)
Non-diabetes 0 (0.0)

Age
< 15 0 (0.0)
15 � < 30 0 (0.0)
30 � < 45 13 (1.4)
45 � < 60 190 (20.8)
60 � < 75 528 (57.9)
75 � < 90 180 (19.7)
90 � 1 (0.1)
Mean ± s.d. 66.4 ±9.4

TABLE 6. Characteristics of patients analyzed for death by 
myocardial infarction/cardiac insufficiency and intervention 

in ischemic heart disease patients (non-diabetic patients)

Number of patients %

Total 1219 (100.0)
Sex

Male 865 (71.0)
Female 354 (29.0)

Duration of dialysis (years)
0 � < 2 218 (17.9)
2 � < 5 294 (24.1)
5 � < 10 320 (26.3)
10 � < 15 187 (15.3)
15 � < 20 102 (8.4)
20 � < 25 71 (5.8)
25 � 27 (2.2)
Mean ± s.d. 7.7 ±6.8

Primary disease
Diabetes 0 (0.0)
Non-diabetes 1219 (100.0)

Age
< 15 0 (0.0)
15 � < 30 3 (0.2)
30 � < 45 26 (2.1)
45 � < 60 293 (24.0)
60 � < 75 618 (50.7)
75 � < 90 277 (22.7)
90 � 2 (0.2)
Mean ± s.d. 66.3 ±10.9
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than myocardial infarction/cardiac insufficiency. Out-
come of hemodialysis among these patients are listed
in Tables 7 and 8.

The proportional hazard model (2) was used for
analysis. Effects of basic background factors, such as
gender, age, dialysis length, or diabetic status, were
mathematically corrected using the proportional haz-
ard model.

RESULTS AND DISCUSSION

Basic statistics for chronic dialysis patients at the end 
of 2001

Number of patients
Table 9 is an overview of Japan’s dialysis patient

population at the end of 2001 obtained in the present
survey. In the table, only the patient dialysis length
and the longest hemodialysis length are based on the
results of the individual patient survey, all other val-
ues are based on the facilities survey.

According to the facilities survey, the dialysis pop-
ulation in Japan at the end of the year 2001 was
219 183. The dialysis population was 206 134 at the
end of year 2000, the population increased 6.3%
from the end of 2000 to the end of 2001.

Similarly, Table 10 indicates Japan’s dialysis popu-
lation by geographic region (prefecture) based on the
facilities survey. The proportion of dialysis patients

at the end of 2001 was 1721.9 per million general
population. As shown in Table 11, the dialysis popu-
lation per million population has been increasing in
a generally linear manner since 1983.

Mean age
The dialysis patient population in Japan has been

growing older on an annual basis. According to the
patient survey results, the mean age of patients initi-
ating dialysis treatment during 2001 was 64.2 years,
and the mean age of the total dialysis population at
the end of 2001 was 61.6 years. The mean age of the
dialysis population over the last 10 years has been
increasing at a rate of 0.6–0.7 annually (Table 12).
Table 13 shows the patients coming on dialysis treat-
ment during 2001 by gender and age, Table 14 repre-
sents the total dialysis population as of the end of
2001 by gender and age. These tables are based on
results of the individual patient survey.

Primary disease causing renal failure
The primary diagnosis of patients initiating dialysis

treatment during 2001 is summarized in Table 15 and
the primary diseases for the entire dialysis popula-
tion at the end of 2001 a summarized in Table 16. In
these tables, the change in the statistical processing
system provided the opportunity to change the
denominator used in the calculation of the percent-
age of each primary disease from the previously used

TABLE 7. Outcome of hemodialysis in patients analyzed for death by myocardial infarction/cardiac insufficiency and 
intervention in ischemic heart disease patients (diabetic patients)

Treatment Alive

Dead Censored

Total

Myocardial
infarction/cardiac

insufficiency Refusal Accident Suicide
Other causes

of death
Treatment

change

Untreated 375 52 0 0 1 37 21 486
CABG 124 9 0 0 0 6 4 143
PTCA 136 8 1 0 0 14 7 166
PTCA + stenting 96 9 0 0 1 8 3 117
Total 731 78 1 0 2 65 35 912

TABLE 8. Outcome of hemodialysis in patients analyzed for death by myocardial infarction/cardiac insufficiency and 
intervention in ischemic heart disease patients (non-diabetic patients)

Treatment Alive

Dead Censored

Total

Myocardial
infarction/cardiac

insufficiency Refusal Accident Suicide
Other causes

of death
Treatment

change

Untreated 641 49 0 0 0 46 25 761
CABG 96 7 0 1 0 5 2 111
PTCA 203 13 1 1 0 11 8 237
PTCA + stenting 100 2 0 0 0 6 2 110
Total 1040 71 1 2 0 68 37 1219
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total number of patients to the current total, which
excludes patients for whom data were not entered.
As a consequence, the percentage of each primary
disease subtly differs from previous values. The
majority of tables in this report conform to percent-
ages determined using as a denominator a patient
total excluding patients for whom data were not
recorded.

Tables 17 and 18 chart the changes in primary dis-
eases from 1983 to 2001. In these tables, the percent-

age of each primary disease for each year from 1983
to 2001 has been recalculated using as a denominator
a patient total that does not include patients for
whom data were not entered. The number of patients
with diabetic nephropathy among those initiating
dialysis treatment in 2001 increased, and the number

TABLE 11. Trend in patient per/million population

Year Patient/million population

1983 444
1984 498
1985 548
1986 604
1987 659
1988 721
1989 680
1990 836
1991 944
1992 996
1993 1076
1994 1149
1995 1230
1996 1328
1997 1395
1998 1465
1999 1557
2000 1624
2001 1722

TABLE 12. Trend in patient mean ages, by year of initial 
dialysis and year end

Year

New patients
starting dialysis Patients at year end

Mean ±SD Mean ±SD

1983 51.92 15.54 48.25 13.84
1984 53.18 15.31 49.22 13.78
1985 54.41 15.37 50.27 13.67
1986 55.09 15.23 51.11 13.62
1987 55.93 14.93 52.08 13.65
1988 56.89 14.86 52.95 13.55
1989 57.40 14.70 53.75 13.54
1990 58.09 14.61 54.53 13.53
1991 58.15 14.58 55.29 13.54
1992 59.50 14.46 56.00 13.47
1993 59.80 14.36 56.65 13.46
1994 60.43 14.27 57.31 13.46
1995 61.01 14.20 57.96 13.42
1996 61.51 14.16 58.63 13.37
1997 62.22 13.98 59.23 13.35
1998 62.68 13.94 59.93 13.31
1999 63.38 13.85 60.55 13.27
2000 63.78 13.85 61.19 13.21
2001 64.24 13.73 61.60 13.07

TABLE 13. Patients starting dialysis treatment in 2001, by age and gender 

Male % Female % Sub-total %

Not specified

Grand total %

Age (year)
4 and younger  5 (0.0)  7 (0.1)  12 (0.0)  12 (0.0)
5∼9  4 (0.0)  1 (0.0)  5 (0.0)  5 (0.0)
10∼14  23 (0.1)  9 (0.1)  32 (0.1)  32 (0.1)
15∼19  46 (0.2)  32 (0.3)  78 (0.2)  78 (0.2)
20∼24  122 (0.6)  51 (0.4)  173 (0.5)  173 (0.5)
25∼29  190 (0.9)  110 (0.9)  300 (0.9)  300 (0.9)
30∼34  305 (1.5)  159 (1.3)  464 (1.5)  464 (1.5)
35∼39  431 (2.1)  217 (1.8)  648 (2.0)  648 (2.0)
40∼44  606 (3.0)  330 (2.8)  936 (2.9)  936 (2.9)
45∼49 1 002 (5.0)  604 (5.1) 1 606 (5.0) 1 606 (5.0)
50∼54 2 045 (10.2) 1 103 (9.2) 3 148 (9.8) 3 148 (9.8)
55∼59 2 136 (10.6) 1 005 (8.4) 3 141 (9.8) 3 141 (9.8)
60∼64 2 702 (13.5) 1 314 (11.0) 4 016 (12.6) 4 016 (12.6)
65∼69 3 241 (16.2) 1 637 (13.7) 4 878 (15.2) 4 878 (15.2)
70∼74 3 081 (15.4) 1 780 (14.9) 4 861 (15.2) 4 861 (15.2)
75∼79 2 255 (11.2) 1 657 (13.9) 3 912 (12.2) 3 912 (12.2)
80∼84 1 207 (6.0) 1 205 (10.1) 2 412 (7.5) 2 412 (7.5)
85∼89  542 (2.7)  598 (5.0) 1 140 (3.6) 1 140 (3.6)
90∼94  102 (0.5)  94 (0.8)  196 (0.6)  196 (0.6)
95 and older  14 (0.1)  15 (0.1)  29 (0.1)  29 (0.1)

Subtotal 20 059 (100.0) 11 928 (100.0) 31 987 (100.0) 31 987 (100.0)
Not specified  18  12  30  30
Grand total 20 077 11 940 32 017 32 017
Average  63.43  66  64  64
SD  13.42  14  14  14
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of patients with chronic glomerulonephritis as a pri-
mary disease decreased. There was also an increase
in patients diagnosed with diabetic nephropathy at
the end of the year, and patients with chronic glom-

erulonephritis as the primary disease also decreased.
For the past several years there has been an increase
in the number of patients with undiagnosed primary
disease at the year end.

TABLE 14. Number of patients at the end of 2001, by age and gender 

Male Female Sub total Not spedified Grand total

Age (years)
4 and younger  13 (0.0)  12 (0.0)  25 (0.0)  25 (0.0)
5∼9  16 (0.0)  11 (0.0)  27 (0.0)  27 (0.0)
10∼14  38 (0.0)  32 (0.0)  70 (0.0)  70 (0.0)
15∼19  161 (0.1)  105 (0.1)  266 (0.1)  266 (0.1)
20∼24  457 (0.4)  238 (0.3)  695 (0.3)  695 (0.3)
25∼29 1 223 (1.0)  654 (0.8) 1 877 (0.9) 1 877 (0.9)
30∼34 2 280 (1.8) 1 288 (1.5) 3 568 (1.7) 3 568 (1.7)
35∼39 3 375 (2.7) 1 964 (2.4) 5 339 (2.6) 3 (4.4) 5 342 (2.6)
40∼44 5 040 (4.0) 3 040 (3.6) 8 080 (3.9) 2 (2.9) 8 082 (3.9)
45∼49 8 923 (7.1) 5 592 (6.7) 14 515 (7.0) 4 (5.9) 14 519 (7.0)
50∼54 16 827 (13.4) 10 374 (12.4) 27 201 (13.0) 7 (10.3) 27 208 (13.0)
55∼59 16 054 (12.8) 9 991 (12.0) 26 045 (12.5) 8 (11.8) 26 053 (12.5)
60∼64 18 452 (14.7) 11 428 (13.7) 29 880 (14.3) 10 (14.7) 29 890 (14.3)
65∼69 18 873 (15.1) 11 589 (13.9) 30 462 (14.6) 11 (16.2) 30 473 (14.6)
70∼74 15 712 (12.6) 10 491 (12.6) 26 203 (12.6) 9 (13.2) 26 212 (12.6)
75∼79 9 969 (8.0) 8 492 (10.2) 18 461 (8.8) 5 (7.4) 18 466 (8.8)
80∼84 5 110 (4.1) 5 324 (6.4) 10 434 (5.0) 4 (5.9) 10 438 (5.0)
85∼89 2 181 (1.7) 2 410 (2.9) 4 591 (2.2) 5 (7.4) 4 596 (2.2)
90∼94  438 (0.3)  458 (0.5)  896 (0.4)  896 (0.4)
95 and older  46 (0.0)  42 (0.1)  88 (0.0)  88 (0.0)

Sub-total 125 188 (100.0) 83 535 (100.0) 208 723 (100.0) 68 (100.0) 208 791 (100.0)
Not specified  158  76  234 11  245 
Grand total 125 346 83 611 208 957 79 209 036 
Average  61  63  62 63.94  62 
SD  13  13  13 12.58  13 

TABLE 15. Patients starting dialysis in 2001: number and mean age, by primary diagnosis

Number of
patients

Age not
specified Total

Age

Average
Standard
deviation

Chronic glomerulonephritis 10 354 (32.4) 10 (33.3) 10 364 (32.4) 63.23 15.00
Chronic pyelonephritis  348 (1.1)  348 (1.1) 62.58 15.52
Rapidly progressive glomerulonephritis  328 (1.0)  328 (1.0) 66.41 14.40
Toxemia of pregnancy  81 (0.3)  81 (0.3) 50.31 12.96
Unclassified nephritis  113 (0.4)  113 (0.4) 57.22 21.07
Polycystic kidney  729 (2.3)  729 (2.3) 59.72 11.79
Renal sclerosis 2 426 (7.6) 2 426 (7.6) 72.15 11.76
Malignant hypertention  191 (0.6)  191 (38.1) 60.21 15.11
Diabetic nephropathy 12 176 (38.1) 10 (33.3) 12 186 (1.0) 63.97 11.18
SLE  316 (1.0) 1 (3.3)  317 (0.5) 55.38 16.55
Amyloid kidney  157 (0.5)  157 (0.4) 66.05 9.41
Gouty nephropathy  117 (0.4)  117 (0.1) 63.85 13.01
Dysbolic renal failure  33 (0.1)  33 (0.2) 43.94 22.68
Tuberculosis  28 (0.1)  28 (0.4) 67.29 10.94
Nephrolithiasis  66 (0.2)  66 (0.4) 66.38 12.99
Malignant tumor of renal and urinary  139 (0.4)  139 (0.4) 68.94 9.67
Obstructive uropathy  112 (0.4)  112 (0.2) 62.30 17.49
Myelome  129 (0.4)  129 (0.4) 66.95 10.42
Renal hypoplasia  67 (0.2)  67 (0.2) 39.43 25.76
Etiology unknown 2 871 (9.0) 8 (26.7) 2 879 (9.0) 67.00 14.17
Rejection of kidney graft  167 (0.5)  167 (0.5) 48.92 14.91
Others 1 021 (3.2) 1 (3.3) 1 022 (3.2) 63.29 16.15
Subtotal 31 969 (100.0) 30 (100.0) 31 999 (100.0) 64.25 13.73
Not specified  18  18 58.39 14.13
Grand total 31 987 30 32 017 64.24 13.73
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TABLE 16. Patients at the end of 2001: number and mean age, by primary disease 

Number of
patients

Age not
specified Total

Age

Average
Standard
deviation

Chronic glomerulonephritis 102 233 (49.6) 80 (44.0) 102 313 (49.6) 59.96 13.10
Chronic pyelonephritis 2 933 (1.4) 2 933 (1.4) 59.73 14.59
Rapidly progressive glomerulonephritis 1 150 (0.6) 2 (1.1) 1 152 (0.6) 61.13 15.32
Toxemia of pregnancy 1 727 (0.8) 2 (1.1) 1 729 (0.8) 55.43 9.66
Unclassified nephritis  985 (0.5)  985 (0.5) 53.16 16.95
Polycystic kidney 6 763 (3.3) 3 (1.6) 6 766 (3.3) 60.88 10.86
Renal sclerosis 10 200 (4.9) 14 (7.7) 10 214 (5.0) 71.61 12.10
Malignant hypertention 1 563 (0.8) 1 563 (0.8) 59.91 13.40
Diabetic nephropathy 55 989 (27.2) 62 (34.1) 56 051 (27.2) 63.80 10.81
SLE 2 037 (1.0) 2 (1.1) 2 039 (1.0) 52.34 13.56
Amyloid kidney  457 (0.2)  457 (0.2) 62.60 11.35
Gouty nephropathy 1 186 (0.6) 2 (1.1) 1 188 (0.6) 62.81 11.86
Dysbolic renal failure  230 (0.1)  230 (0.1) 44.33 15.94
Tuberculosis  500 (0.2)  500 (0.2) 65.70 10.56
Nephrolithiasis  468 (0.2)  468 (0.2) 63.79 11.75
Malignant tumor of  447 (0.2)  447 (0.2) 66.32 12.50
Obstructive  612 (0.3)  612 (0.3) 56.47 19.19
Myelome  166 (0.1)  166 (0.1) 66.87 11.80
Renal hypoplasia  439 (0.2) 1 (0.5)  440 (0.2) 35.38 18.53
Etiology unknown 11 588 (5.6) 10 (5.5) 11 598 (5.6) 64.19 13.84
Rejection of kidney graft 1 299 (0.6) 2 (1.1) 1 301 (0.6) 46.79 10.73
Others 3 103 (1.5) 2 (1.1) 3 105 (1.5) 58.90 16.85
Subtotal 206 075 (100.0) 182 (100.0) 206 257 (100.0) 61.59 13.07
Not specified 2 716 63 2 779 62.41 12.97
Grand total 208 791 245 209 036 61.60 13.07

Cause of death
Categories of the cause of death for patients begin-

ning dialysis treatment during 2001 based on patient
survey results are shown in Table 19, and categories
of the causes of death for all patients through the end
of 2001 are shown in Table 20. The change in the
percentage ranking of the primary causes of death
since 1983 is presented in Table 21.

The percentages of causes of death were previ-
ously calculated using the total number of patients
as the denominator. In the present survey, however,
the total number of patients excluding those for
whom data were not entered was used as the
denominator. Accordingly, the percentages of the
cause of death before 2000 have been recalculated
in the following tables. There was no change in the
rankings of cause of death among patients in 2001.
Although changes in the cause of death, including
the category of ‘miscellaneous’ cause, have been
handled separately up to now, it is clear the ‘miscel-
laneous’ cause of death category has shown an
increasing trend since 1994.

Annual crude mortality rate
The annual crude mortality rate was calculated on

the basis of the results of the facilities survey. The
annual crude mortality rate, representing the ratio of

the annual patient mortalities in 2001 to the mean
number of patients at the end of 2000 and 2001 was
9.3%. The change in the crude mortality rate over the
past 10 years is shown in Table 22. The trend in the
annual crude mortality rate over this 10-year period
has ranged 9.4–9.7%, with small increases or
decreases.

1-year, 5-year and 10-year survival rates of patients 
beginning dialysis treatment

Survival rates at 1, 5, and 10 years in patients
beginning dialysis treatment in 1983 and later were
compared for each year (Table 23). The current sur-
vey shows a 1-year survival rate of 0.873 for patients
initiating treatment in year 2000, again bettering the
past best 1-year survival rate in 1999.

The 5-year survival rate of patients starting treat-
ment in or before 1992 had been declining annually,
but the trend was reversed with patients beginning
dialysis in 1993 and has since been improving. The 5-
year survival rate of the 1996 first-year patients, iden-
tified for the first time in the current survey, was
0.602, again exceeding the 5-year survival rate of the
1995 first-year cohort.

The 10-year survival rate had been declining grad-
ually from 1983 through 1988, but the rate was con-
stant in 1988, 1989 and 1990. However, the 10-year
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survival rate of the 1991 first-year patients, first iden-
tified in the current survey, is 0.396, a relatively large
decline from 0.403 of the 10-year survival rate of the
1990 first-year dialysis patients.

The cumulative survival rate after starting dialysis
treatment has not declined in spite of the continuous
increase in the number of elderly and diabetic
patients in the dialysis patient population, and there
have even been improvements in the 1- and 5-year
survival rates. These results seem to suggest the ben-
eficial effects of technical improvements made in
dialysis therapy.

Statistics on new survey items

Lowest blood pressure during treatment
The mean lowest systolic blood pressure during

treatment was 122.16 ± 23.09 mm Hg (±SD), and the
mean lowest diastolic blood pressure during treat-
ment was 68.39 ± 13.52 mm Hg. With regard to the
relationship between the systolic blood pressure at
the start of treatment and the lowest systolic pres-
sure, the survey identified a strong tendency for the
lowest systolic blood pressure during treatment to
decline when the systolic blood pressure was
160 mm Hg or higher at the start of treatment, as
shown in Fig. 2. A similar trend was confirmed for the
diastolic blood pressure. There was a large difference
between the diastolic blood pressure at the start of
treatment and the lowest diastolic blood pressure
during treatment when the diastolic blood pressure
at the start of treatment was 100 mm Hg or higher.

The relationship between the post-dialysis blood
pressure and the lowest blood pressure during treat-
ment was also examined (Fig. 3). It was found that
there was a greater difference between post-dialysis
systolic blood pressure and the lowest systolic blood
pressure during treatment when the post-dialysis sys-
tolic blood pressure was 160 mm Hg or higher, simi-
lar to the relationship between the predialysis blood
pressure and the lowest blood pressure. However,
the difference between the post-dialysis systolic pres-
sure and the lowest systolic pressure was smaller than
that between the predialysis systolic pressure and the
lowest systolic pressure. The diastolic blood pressure
also followed this pattern. The difference between
the post-dialysis diastolic blood pressure and the low-
est diastolic blood pressure became larger when the
post-dialysis diastolic blood pressure was 100 mm Hg
or higher. However, the difference between the post-
dialysis diastolic pressure and the lowest diastolic
pressure was smaller than that between the predial-
ysis diastolic pressure and the lowest diastolic
pressure.
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Ratio of the lowest systolic blood pressure during 
treatment and the predialysis systolic blood pressure

Table 24 shows the relationship between each dial-
ysis treatment mode and the ratio of the lowest sys-
tolic blood pressure during treatment and the
predialysis systolic blood pressure. Although no large
differences were found in the ratio of the lowest sys-
tolic blood pressure during treatment and the predi-
alysis systolic blood pressure among the various
treatment modes, the ratio was fairly high for home
hemodialysis, and fairly low for hemofiltration and
sorbent dialysis.

The ratio of the lowest systolic blood pressure dur-
ing treatment and the predialysis systolic blood pres-
sure was relatively high for males (0.81 ± 0.13)

compared with females (0.79 ± 0.14). The survey
tracked the correlation between age and the ratio of
the lowest systolic blood pressure during treatment
and the predialysis systolic blood pressure. Among
young patients, the ratio of the lowest systolic blood
pressure during treatment and the predialysis systolic
blood pressure was high, and tended to decline with
age (Fig. 4). No correlation was found between dial-
ysis length and the ratio of the lowest systolic blood
pressure during treatment and the predialysis systolic
blood pressure (results not shown).

In relation to the systolic blood pressure at the start
of dialysis, it was found that the ratio of the lowest
systolic blood pressure during treatment and the pre-
dialysis systolic blood pressure decreased in conjunc-

TABLE 19. Causes of death in patients starting dialysis in 2001

Male Female Sub-total Not specified Grand total

Heart failure 416 (23.6) 331 (29.8) 747 (26.0) 747 (26.0)
Cerebrovascular disorder 150 (8.5) 86 (7.7) 236 (8.2) 236 (8.2)
Infectious disease 353 (20.0) 205 (18.5) 558 (19.4) 558 (19.4)
Bleeding 44 (2.5) 38 (3.4) 82 (2.9) 82 (2.9)
Malignant tumor 186 (10.6) 80 (7.2) 266 (9.3) 266 (9.3)
Cachexia/Uremia 64 (3.6) 45 (4.1) 109 (3.8) 109 (3.8)
Myocardial infarction 93 (5.3) 56 (5.0) 149 (5.2) 149 (5.2)
Potassium intoxication 59 (3.4) 23 (2.1) 82 (2.9) 82 (29)
Chronic hepatitis/Cirrhosis 59 (3.4) 16 (1.4) 75 (2.6) 75 (2.6)
Encephalopathy
Suicide/rejection 26 (1.5) 9 (0.8) 35 (1.2) 35 (1.2)
Ileus 5 (0.3) 1 (0.1) 6 (0.2) 6 (0.2)
Pulmonary thomboembolism 12 (0.7) 8 (0.7) 20 (0.7) 20 (0.7)
Accidental death 7 (0.4) 4 (0.4) 11 (0.4) 11 (0.4)
Other 163 (9.3) 122 (11.0) 285 (9.9) 285 (9.9)
Cause unknown 124 (7.0) 86 (7.7) 210 (7.3) 210 (7.3)
Subtotal 1761 (100.0) 1110 (100.0) 2871 (100.0) 2871 (100.0)
Not specified 5 3 8 8
Grand total 1766 1113 2879 2879

TABLE 20. Causes of death for mortality cases in 2001

Male Female Sub-total Not specified Grand total

Heart failure 2 576 (23.3) 2048 (28.9) 4 624 (25.5) 2 (28.6) 4 626 (25.5)
Cerebrovascular disorder 1 249 (11.3) 852 (12.0) 2 101 (11.6) 2 101 (11.6)
Infectious disease 1 873 (17.0) 1089 (15.4) 2 962 (16.3) 1 (14.3) 2 963 (16.3)
Bleeding  225 (2.0) 193 (2.7)  418 (2.3)  418 (2.3)
Malignant tumor 1 120 (10.1) 413 (5.8) 1 533 (8.5) 1 (14.3) 1 534 (8.5)
Cachexia/Uremia  428 (3.9) 382 (5.4)  810 (4.5) 3 (42.9)  813 (4.5)
Myocardial infarction  892 (8.1) 447 (6.3) 1 339 (7.4) 1 339 (7.4)
Potassium intoxication  484 (4.4) 262 (3.7)  746 (4.1)  746 (4.1)
Chronic hepatitis/Cirrhosis  256 (2.3) 104 (1.5)  360 (2.0)  360 (2.0)
Encephalopathy  4 (0.0) 5 (0.1)  9 (0.0)  9 (0.0)
Suicide/rejection  140 (1.3) 47 (0.7)  187 (1.0)  187 (1.0)
Ileus  75 (0.7) 66 (0.9)  141 (0.8)  141 (0.8)
Pulmonary thomboembolis  47 (0.4) 38 (0.5)  85 (0.5)  85 (0.5)
Accidental death  76 (0.7) 37 (0.5)  113 (0.6)  113 (0.6)
Other  953 (8.6) 701 (9.9) 1 654 (9.1) 1 654 (9.1)
Cause unknown  641 (5.8) 398 (5.6) 1 039 (5.7) 1 039 (5.7)
Subtotal 11 039 (100.0) 7082 (100.0) 18 121 (100.0) 7 (100.0) 18 128 (100.0)
Not specified  83 70  153  153
Grand total 11 122 7152 18 274 7 18 281
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tion with higher systolic blood pressure at the start
of dialysis, and this tendency became pronounced
when the blood pressure at the start of dialysis was
160 mm Hg or higher (Fig. 5a). This result suggests a
large blood pressure decrease during treatment might
be expected among patients who have a high blood
pressure at the start of dialysis.

In relation to the post-dialysis systolic blood pres-
sure, the lower the post-dialysis blood pressure for a
given patient, the lower was the ratio of the lowest
systolic blood pressure during treatment and the pre-
dialysis systolic blood pressure (Fig. 5b).

Blood pressure fluctuation patterns

Gender, age, dialysis length, diabetic status Fewer
female patients had stable blood pressure compared
with male patients (males, 25.1%; females, 21.4%),
whereas more females had a large drop/small recov-
ery blood pressure pattern during dialysis (males,
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4 TABLE 22. Trend in year-to-year change in crude 
mortality rate

Year Crude mortality rate (%)

1991 8.9
1992 9.7
1993 9.4
1994 9.5
1995 9.7
1996 9.4
1997 9.4
1998 9.2
1999 9.7
2000 9.4
2001 9.3

TABLE 23. Trend in change in survival rates at 1, 5, and 
10 years after initial dialysis treatment

Year initiated
One-year
survival

Five-year
survival

Ten-year
survival

1983 0.837 0.628 0.473
1984 0.837 0.621 0.457
1985 0.816 0.605 0.434
1986 0.820 0.607 0.427
1987 0.836 0.602 0.419
1988 0.845 0.590 0.405
1989 0.868 0.602 0.408
1990 0.857 0.597 0.403
1991 0.847 0.582 0.396
1992 0.843 0.576 —
1993 0.854 0.589 —
1994 0.850 0.590 —
1995 0.861 0.599 —
1996 0.854 0.602 —
1997 0.860 — —
1998 0.866 — —
1999 0.871 — —
2000 0.873 — —
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13.5%; females, 17.0%). However, no large gender
differences were observed in the drop/recovery pat-
tern (males, 30.7%; females, 29.8%); or drop/no
recovery pattern (males, 30.6%; females, 31.9%).

The relationship between blood pressure fluctua-
tion patterns and age (Fig. 6) shows most patients
with stable blood pressure are young, and that the

percentage of patients with stable blood pressure
decreases with advancing age. More elderly patient
tended to have a drop/recovery pattern. Patients
whose blood pressure was classified in the drop/no
recovery pattern were relatively young, and the per-
centage of patients classified in this blood pressure
pattern decreased with advancing age.

FIG. 2. Relationship between blood pressure at the start of dial-
ysis and the lowest blood pressure (hemodialysis patients). (a)
Systolic blood pressure at the start of dialysis, (b) diastolic blood
pressure at the start of dialysis.
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FIG. 3. Relationship between blood pressure at the end of dialysis
and the lowest blood pressure (hemodialysis patients). (a) Systolic
blood pressure at the end of dialysis, (b) diastolic blood pressure
at the end of dialysis.

0 60 80 100 120 140 160 180 200 220~
0

40

80

120

160

200

(a)

(b)

Systolic blood pressure  (mm Hg)

th
e 

lo
w

es
t s

ys
to

ric
 b

lo
od

 p
re

ss
ur

e 
(m

m
H

g)

0 20 40 60 80 100 120 140~
0

20

40

60

80

100

120

Diastolic blood pressure  (mm Hg)

th
e 

lo
w

es
t d

ia
st

ol
ic

 b
lo

od
 p

re
ss

ur
e 

(m
m

H
g)



20 JSDT Patient Registration Committee

Ther Apher Dial, Vol. 8, No. 1, 2004

With regard to dialysis length (Fig. 7), most
patients with a short dialysis length fell into the stable
and drop/recovery groups, and the percentages grad-
ually decreased with longer dialysis length. However,
the percentage increased among patients with long
dialysis length in the drop recovery group. Roughly
the same percentage occurred in the large drop/small
recovery group regardless of dialysis length.

Patients were broadly divided into diabetic and
non-diabetic groups based on the primary disease at
initiation of dialysis. It was found that the stable
blood pressure pattern occurred less frequently in
the diabetic group compared with the non-diabetic
group, and conversely the large drop/small recovery
blood pressure pattern appeared more often in the
diabetic group. It was also observed that the drop/
recovery pattern was more frequent in the diabetic
group, whereas the drop/no recovery pattern was
rather less frequent compared with the non-diabetic
group (Fig. 8).

Systolic blood pressure at the start of dialysis sess-
ion It was found that among patients whose systolic
blood pressure at the start of treatment was less than
100 mm Hg, 29.0% showed the stable blood pressure
pattern during treatment, and nearly half (49.9%)
were classified in the drop/recovery group (Fig. 9).
These results indicate the most patients with low
blood pressure at the start of dialysis tended to
recover by the end of treatment even when their
blood pressure dropped during treatment.

Among patients whose systolic blood pressure at
the start of treatment was 100–139 mm Hg, 31.4%
were classified in the stable group, and the majority
of the remaining patients fell in the drop/recovery
and drop/no recovery groups. Few patients were clas-
sified in the large drop/small recovery group.

Few patients whose systolic blood pressure at the
start of treatment was 140 mm Hg and higher were
classified in the stable group, and most were in the
large drop/small recovery and drop/no recovery
groups. This suggests that most patients with high
blood pressure at the start of a dialysis session will
have a reduction in blood pressure during
treatment.

Weight loss rate during hemodialysis The figures
for weight loss rate during hemodialysis (Fig. 10)
show that remarkably few patients who had a large

TABLE 24. Ratio of lowest and predialysis blood pressure (systolic) by treatment mode

Hemodialysis Hemodiafiltration Hemofiltration Hemodiabsorption Home hemodialysis Total

>0.3  78 (0.1) 2 (0.0) 2 (0.7) 82 (0.1)
0.3~  854 (0.6) 45 (0.6) 1 (1.8) 1 (0.3) 901 (0.6)
0.4~ 3 072 (2.2) 194 (2.7) 2 (3.6) 5 (1.7) 3273 (2.2)
0.5~ 7 888 (5.6) 472 (6.7) 5 (9.1) 21 (7.2) 3 (4.2) 8 389 (5.7)
0.6~ 17 772 (12.6) 1003 (14.2) 9 (16.4) 46 (15.8) 10 (14.1) 18 840 (12.7)
0.7~ 31 942 (22.7) 1680 (23.7) 7 (12.7) 71 (24.4) 18 (25.4) 33 718 (22.7)
0.8~ 40 583 (28.8) 1931 (27.2) 19 (34.5) 91 (31.3) 22 (31.0) 42 646 (28.7)
0.9~ 27 126 (19.2) 1228 (17.3) 7 (12.7) 37 (12.7) 15 (21.1) 28 413 (19.1)
1.0 11 635 (8.3) 533 (7.5) 5 (9.1) 17 (5.8) 3 (4.2) 12 193 (8.2)

<1.0
Subtotal 140 950 (100.0) 7088 (100.0) 55 (100.0) 291 (100.0) 71 (100.0) 148 455 (100.0)
Not specified 50 084 2405 36 91 16 52 632
Grand total 191 034 9493 91 382 87 201 087
Average  0.80 0.79 0.78 0.78 0.81  0.80
SD  0.14 0.14 0.16 0.14 0.11  0.14

FIG. 4. Ratio of the lowest and starting systolic blood pressure of
hemodialysis patients.
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weight loss rate were in the stable group, while many
were in the large drop/small recovery and drop/no
recovery groups. Many patients with a small weight
loss rate were classified in the stable and drop/recov-
ery groups. This finding indicates that many patients
who have a large amount of water removed during
treatment will experience a reduction in blood pres-
sure during treatment.

Vasopressor therapy during dialysis Figure 11 in-
dicates the correlation between the blood pressure
fluctuation pattern and vasopressor therapy during
dialysis. In comparison with patients who used vaso-
pressors, the majority of patients who did not use
vasopressor therapy during dialysis fell in the stable
group, and few were in the large drop/small recovery
group, as might be expected.

The blood pressure fluctuation patterns of patients
who use vasopressor therapy during dialysis show
closely similar trends among the various vasopressor
therapies. Only 12–15% of patients who use vaso-
pressor therapy fell in the stable group, against 25–
30% in the large drop/small recovery group. Surpris-
ingly, among the patients who use vasopressor ther-
apy, the percentages of the drop/recovery and drop/
no recovery patients were both about 30%, respec-
tively, and there was no large difference in the per-
centage of the drop/recovery or the drop/no recovery
patients between those who did and did not use vaso-
pressor therapy during dialysis.

Many patients who did not use vasopressor ther-
apy during dialysis were in the stable group, How-

FIG. 5. The relationship between the ratio of lowest and starting
systolic blood pressure and pre- or post-dialysis systolic blood
pressure of hemodialysis patients. (a) Predialysis systolic blood
pressure, (b) Post-dialysis systolic blood pressure.
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ever, many patients who did use vasopressor therapy
during dialysis were in the large drop/small recovery
group. This might be due to the fact that vasopressor
therapy is often applied when there is a large drop in
blood pressure. The vasopressor therapy may result
in a small recovery after a large drop of blood pres-
sure during hemodialysis.

Among patients who used four or more types of
vasopressor therapy, only 6.3% fell in the stable
group, while most were in the large drop/small recov-
ery group. Among these patients, however, the per-
centage of the patients in the drop/recovery group is
almost equivalent to that among the patients who
used less than three types of vasopressor therapy.
Among the patients who used four or more types of
vasopressor therapy, the drop/no recovery group evi-
denced a relatively low percentage.

Patients treated with four or more types of vaso-
pressor therapy might be considered clinically as
those having a very severe blood pressure reduction

during dialysis, or for whom recovery from a blood
pressure reduction is difficult. This assumption is
actually supported by the survey results, which show
the stable pattern was very rare among patients who
received four or more types of vasopressor therapy,
while conversely the drop/recovery and large reduc-
tion/small recovery patterns were common. The fact
that the drop/no recovery pattern was relatively
uncommon among patients receiving four or more
types of vasopressor therapy suggests that many
patients who must receive such treatment cannot

FIG. 7. Duration of dialysis and blood pressure fluctuation pat-
tern on the basis of the ratio of lowest and post-dialysis systolic
blood pressure and the ratio of pre- and post-dialysis systolic
blood pressure of hemodialysis patients.
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continue treatment after blood pressure drop, as the
blood pressure failed to recover.

Vasopressor therapy before dialysis
Patients who used vasopressor therapy before dial-

ysis were compiled by vasopressor type, and those
who used multiple vasopressor therapies were
included in this group. Thus, the total number of
patients using individual vasopressor therapies in the
following tables does not match the actual patient
total due to the overlap of patients using multiple
therapies.

As patients using four or more types of vasopres-
sor therapies were not counted, the number using
each vasopressor therapy in table 25 is not strictly the
actual number of patients using that vasopressor
therapy. Among all dialysis patients, however, only
13 (0.00%) were confirmed to have used four or
more types of vasopressor therapy before dialysis.
Therefore, the number of patients using each vaso-
pressor therapy in the table below may well be con-
sidered as equivalent to the actual number of
patients using that vasopressor therapy.

In the table, the actual total number of patients
(who responded to the survey) in each category was
used as the denominator in calculating the percent-
ages for each vasopressor therapy. Compiles of vaso-
pressor therapy used before dialysis (Table 25)
indicate that 10.8% of dialysis patients have used oral
vasopressors, but very few used other vasopressor
modalities. Similarly, when looking at the relation-
ship with age in Table 25, it was verified that while a
high percentage of young patients did not use a vaso-
pressor before dialysis, the percentage of those using
vasopressor therapy increased with age.

Vasopressor therapy during dialysis
Similar to vasopressor therapy before dialysis,

patients using the various vasopressor therapies dur-
ing dialysis were compiled, including those using
multiple vasopressor therapies. Just as for the use of
vasopressor therapy before dialysis, patients using
four or more vasopressor therapies during dialysis
are not included in the patient number using each

FIG. 9. Predialysis systolic blood pressure and blood pressure
fluctuation pattern on the basis of the ratio of lowest and post-
dialysis systolic blood pressure and the ratio of pre- and post-
dialysis systolic blood pressure.
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type of vasopressor therapy in table 26. However,
among all dialysis patients, only relatively few (169
[0.1%]) used four or more vasopressor therapies dur-
ing dialysis. Therefore, the percentage of users of
vasopressor therapy in each category in the table
below may be considered virtually equivalent to the
actual percentage.

Among all dialysis patients, 68.6% did not use
vasopressor therapy during dialysis. Among the var-
ious vasopressor therapies, patients using physiolog-
ical saline solution were most numerous (18.3%),
followed by those using high-concentration NaCl
solution (8.5%), oral vasopressor (7.0%), intrave-
nous vasopressor (6.3%), and concentrated glycerin
solution (2.1%). As mentioned before, only 0.1% of
patients used four or more vasopressor therapies. In

analysis of the relationship between gender and
vasopressor therapy during dialysis (Table 26), it
was indicated that more females than males used
vasopressor therapy during dialysis. Regarding the
relationship with age (Table 27), the number of
patients using vasopressor therapy during dialysis
increased with age. The majority of patients using
vasopressor therapy during dialysis, at all age levels,
used physiological saline solution. As shown in
Table 28, most patients who did not use vasopressor
therapy during dialysis were on dialysis less than
2 years, and the number of these patients decreased
over time. There was a clear trend of an increasing
number of patients using physiological saline solu-
tion as dialysis length prolonged. When patients
were divided into diabetic and non-diabetic groups
(Table 29), use of vasopressor therapy was more
common in the diabetic group than in the non-
diabetic group.

Antihypertensive usage status
As for the relationship between gender and anti-

hypertensive usage status among dialysis patients
(Table 30), it was found that more males used anti-
hypertensives than females.

Hemopurification modalities to prevent hypotension 
during treatment

Tables 31 and 32 show analytic results on the rela-
tionship between age and hemopurification modali-
ties to prevent hypotension during treatment.
Patients undergoing conventional hemodialysis com-
prised 97.1% of all hemodialysis patients responding
to this question, and 2.6% of patients who responded
used high-Na dialysate solution. Among all hemodi-
afiltration patients who responded to this question,
the majority, 69.8%, had off-line HDF, followed by
20.6% who received on-line HDF. These were fol-
lowed by 2.9% with biofiltration (AFBF), 2.3% with
original push-pull HDF, and 1.3% using pressure-
controlled push-pull HDF. A further 3.1% of patients
replied they used ‘another type of hemodiafiltration.

Analysis of the relationship between blood access 
type at initiation of hemodialysis therapy and life 
prognosis

Figure 12 gives the results of analysis of the rela-
tionship between type of blood access at initiation of
hemodialysis therapy and life prognosis. The mortal-
ity risk of the group with an arteriovenous fistula (AV
fistula) using a prosthetic graft was 2.238 times that
of the group with a Brescia-Cimino fistula. A signif-
icantly high risk was also found in the external shunt
and catheterized groups, and the risk levels of these

FIG. 11. Vasopressor therapy during dialysis and blood pressure
fluctuation pattern on the basis of the ratio of lowest and post-
dialysis systolic blood pressure and the ratio of pre- and post-
dialysis systolic blood pressure.
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groups were about equivalent to that of the group
with AV fistula using a prosthetic graft. No significant
risk was associated with groups beginning dialysis
with superficially repositioned artery, hemacyte, or
peritoneal dialysis.

In this analysis, the results were mathematically
adjusted by the impact on prognosis due to skewing
of the patient distribution in terms of type of blood
access, gender, age at initiation, with/without diabe-
tes, and the period from blood access creation to
initiation of hemodialysis therapy, using the propor-
tional hazard. However, the background of patients
with each type of blood access is considered to vary
greatly due to factors for which such blood access was
chosen. For example, if one supposes there was a
reason for a given patient to receive a superficially
repositioned artery, catheter, or external shunt rather
than Brescia-Cimino fistula when he or she first

began dialysis treatment, the above basic factors
alone could not be the reason. In other words, differ-
ences in prognosis confirmed by each type of blood
access cannot be laid to the differences in the circu-
latory dynamics among the individual type of blood
access. The results of the current analysis must be
interpreted as outcome of a comparison of the prog-
noses of patients for whom a particular type of blood
access had to be used for some reason or other.

Table 33 shows the results of analysis of the rela-
tionship between the period from blood access cre-
ation to initiation of hemodialysis therapy and life
prognosis. A significantly low mortality risk was
found when the period from blood access creation to
initiation was 3–6 months. When this period was 2–3
months, a nearly significant low mortality risk trend
was observed. There was no significant risk associ-
ated with other periods.

TABLE 25. Predialysis vasopressor therapy by age (hemodialysis patients)

Age

Pre-dialysis vasopressor therapy

TotalUntreated
Oral

vasopressor Saline

High-
concentration
NaCl solution

Concentrated
glycerin
solution

Intravenous
vasopressor

Four or more
vasopressor

therapies

0~  13  0 0 0 0 0 0  13
% (100.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (100.0)
15~ 1 659  66 2 4 1 1 0 1 730
% (95.9) (3.8) (0.1) (0.2) (0.1) (0.1) (0.0) (100.0)
30~ 10 270  616 27 6 10 13 0 10 932
% (93.9) (5.6) (0.2) (0.1) (0.1) (0.1) (0.0) (100.0)
45~ 40 311 3 545 142 63 28 91 1 44 071
% (91.5) (8.0) (0.3) (0.1) (0.1) (0.2) (0.0) (100.0)
60~ 51 765 6 941 196 110 78 205 0 59 118
% (87.6) (11.7) (0.3) (0.2) (0.1) (0.3) (0.0) (100.0)
75~ 19 363 3 811 80 69 50 125 0 23 377
% (82.8) (16.3) (0.3) (0.3) (0.2) (0.5) (0.0) (100.0)
90~  525  126 3 2 0 4 0  658
% (79.8) (19.1) (0.5) (0.3) (0.0) (0.6) (0.0) (100.0)

Total 123 906 15 105 450 254 167 439 1 139 899
% (88.6) (10.8) (0.3) (0.2) (0.1) (0.3) (0.0) (100.0)

Note: The number of patients in the table includes those using multiple vasopressor therapies. Thus, the total number of patients in
all cells does not match the “total number of patients.”

TABLE 26. During dialysis vasopressor therapy by gender (hemodialysis patients)

Sex

Predialysis vasopressor therapy

TotalUntreated
Oral

vasopressor Saline

High-
concentration
NaCl solution

Concentrated
glycerin
solution

Intravenous
vasopressor

Four or more
vasopressor

therapies

Male 61 848 4468 13 594  6263 1403 4345 66 84 594
% (73.1) (5.3) (16.1) (7.4) (1.7) (5.1) (0.1) (100.0)

Female 34 760 5363 12 138  5740 1514 4483 87 56 204
% (61.8) (9.5) (21.6) (10.2) (2.7) (8.0) (0.2) (100.0)

Total 96 608 9831 25 732 12 003 2917 8828 153 140 798
% (68.6) (7.0) (18.3) (8.5) (2.1) (6.3) (0.1) (100.0)

Note: The number of patients in the table includes those using multiple vasopressor therapies. Thus, the total number of patients in
all cells does not match the “total number of patients.”
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TABLE 27. Use of vasopressor therapy during dialysis by age (hemodialysis patients)

Age

Predialysis vasopressor therapy

TotalUntreated
Oral

vasopressor Saline

High-
concentration
NaCl solution

Concentrated
glycerin
solution

Intravenous
vasopressor

Four or more
vasopressor

therapies

0~  11 1  1  1 0 0 0  13
% (84.6) (7.7) (7.7) (7.7) (0.0) (0.0) (0.0) (100.0)
15~ 1 432 38  219  73 16 45 1 1 732
% (82.7) (2.2) (12.6) (4.2) (0.9) (2.6) (0.1) (100.0)
30~ 8 577 398 1 542  638 126 364 8 10 987
% (78.1) (3.6) (14.0) (5.8) (1.1) (3.3) (0.1) (100.0)
45~ 31 948 2432 7 737 3 338 734 2156 24 44 389
% (72.0) (5.5) (17.4) (7.5) (1.7) (4.9) (0.1) (100.0)
60~ 39 787 4725 11 142 5 346 1273 4037 79 59 478
% (66.9) (7.9) (18.7) (9.0) (2.1) (6.8) (0.1) (100.0)
75~ 14 422 2179 4 902 2 509 738 2149 40 23 448
% (61.5) (9.3) (20.9) (10.7) (3.1) (9.2) (0.2) (100.0)
90~  388 54  158  80 29 72 1  667
% (58.2) (8.1) (23.7) (12.0) (4.3) (10.8) (0.1) (100.0)

Total 96 565 9827 25 701 11 985 2916 8823 153 140 714
% (68.6) (7.0) (18.3) (8.5) (2.1) (6.3) (0.1) (100.0)

Note: The number of patients in the table includes those using multiple vasopressor therapies. Thus, the total number of patients in all
cells does not match the ‘total number of patients.’

TABLE 28. Use of vasopressor therapy during dialysis, by duration of dialysis (hemodialysis patients)

Dulation of
dialysis
(years)

Predialysis vasopressor therapy

TotalUntreated
Oral

vasopressor Saline

High-
concentration
NaCl solution

Concentrated
glycerin
solution

Intravenous
vasopressor

Four or more
vasopressor

therapies

0~ 25 957 1936 5 998 2 816 701 2052 35 36 014
% (72.1) (5.4) (16.7) (7.8) (1.9) (5.7) (0.1) (100.0)
2~ 25 836 2975 6 655 3 208 831 2500 40 37 868
% (68.2) (7.9) (17.6) (8.5) (2.2) (6.6) (0.1) (100.0)
5~ 23 483 2603 6 352 3 076 682 2218 45 34 528
% (68.0) (7.5) (18.4) (8.9) (2.0) (6.4) (0.1) (100.0)
10~ 10 793 1161 3 099 1 290 325 1000 17 16 009
% (67.4) (7.3) (19.4) (8.1) (2.0) (6.2) (0.1) (100.0)
15~ 5 853 567 1 898  865 189 556 6 8 894
% (65.8) (6.4) (21.3) (9.7) (2.1) (6.3) (0.1) (100.0)
20~ 3 281 391 1 174  497 116 322 4 5 145
% (63.8) (7.6) (22.8) (9.7) (2.3) (6.3) (0.1) (100.0)
25~ 1 431 203  563  257 74 181 6 2 380
% (60.1) (8.5) (23.7) (10.8) (3.1) (7.6) (0.3) (100.0)

Total 96 634 9836 25 739 12 009 2918 8829 153 140 838
(68.6) (7.0) (18.3) (8.5) (2.1) (6.3) (0.1) (100.0)

Note: The number of patients in the table includes those using multiple vasopressor therapies. Thus, the total number of patients in all
cells does not match the ‘total number of patients.’

TABLE 29. Use of vasopressor therapy during dialysis by primary disease (hemodialysis patients)

Primary
disease

Predialysis vasopressor therapy

TotalUntreated
Oral

vasopressor Saline

High-
concentration
NaCl solution

Concentrated
glycerin
solution

Intravenous
vasopressor

Four or more
vasopressor

therapies

Diabetes 25 152 3580 7 706 4 100 1051 3145 50 39 426
% (63.8) (9.1) (19.5) (10.4) (2.7) (8.0) (0.1) (100.0)
Non-diabetes 70 457 6153 17 772 7 809 1844 5592 103 99 932
% (70.5) (6.2) (17.8) (7.8) (1.8) (5.6) (0.1) (100.0)

Total 95 609 9733 25 478 11 909 2895 8737 153 139 358
% (68.6) (7.0) (18.3) (8.5) (2.1) (6.3) (0.1) (100.0)

Note: The number of patients in the table includes those using multiple vasopressor therapies. Thus, the total number of patients in all
cells does not match the ‘total number of patients.’
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Regarding the relationship between the period
from blood access creation to initiation of hemodial-
ysis and life prognosis, the discussion is much like
that for the analysis of blood access type and life
prognosis. A more favorable prognosis for patients
whose period from blood access creation to dialysis
initiation was longer cannot be interpreted as sug-
gesting that a longer period from blood access cre-
ation to dialysis initiation of itself improved the life
prognosis. These results could be interpreted as sug-

gesting that a favorable prognosis for patients would
be due to management of renal failure by a nephrol-
ogist for sufficiently long period before initiating
dialysis.

Because a patient assured of a sufficient period
from blood access creation to initiation of dialysis is
considered to have been treated by a nephrologist a
sufficient time prior to initiation of dialysis, the
present results may be construed as agreeing with
past reports indicating a favorable prognosis for

TABLE 30. Antihypertensive usage status by gender (hemodialysis patients)

Male Female Subtotal Not specified Grand total

Not used 32 205 (37.8) 24 832 (44.0) 57 037 (40.2) 18 (45.0) 57 055 (40.3)
Used but the dosage was reduced 31 161 (36.6) 16 128 (28.5) 47 289 (33.4) 14 (35.0) 47 303 (33.4)
Used and the dosage was not reduced 20 662 (24.2) 14 791 (26.2) 35 453 (25.0) 7 (17.5) 35 460 (25.0)
Used but the dosage reduction was unknown 1 190 (1.4)  740 (1.3) 1 930 (1.4) 1 (2.5) 1 931 (1.4)

Total 85 218 (100.0) 56 491 (100.0) 141 709 (100.0) 40 (100.0) 141 749 (100.0)

Unknown  197  112  309 309
Not specified 29 457 19 577 49 034 29 49 063

Grand total 114 872 76 180 191 052 69 191 121

TABLE 31. Mode of treatment for hypotension by age (hemodialysis patients)

Conventional
hemodialysis

High-Na
dialysate solution

Other
hemodialysis Subtotal Not specified Grand total

Age
>15  10 (90.9) 1 (9.1)  11 (100.0)  14  25
15∼ 1 687 (98.1) 28 (1.6) 4 (0.2) 1 719 (99.9)  701 2 420
30∼ 10 506 (97.9) 195 (1.8) 31 (0.3) 10 732 (100.0) 4 204 14 936
45∼ 42 112 (97.4) 1009 (2.3) 134 (0.3) 43 255 (100.0) 17 130 60 385
60∼ 56 242 (97.0) 1550 (2.7) 175 (0.3) 57 967 (100.0) 22 439 80 406
75∼ 22 086 (96.5) 732 (3.2) 74 (0.3) 22 892 (100.0) 8 919 31 811
90∼  630 (97.1) 19 (2.9)  649 (100.0)  287  936

Sub-total 133 273 (97.1) 3534 (2.6) 418 (0.3) 137 225 (100.0) 53 694 190 919
Not specified  121 (96.8) 3 (2.4) 1 (0.8)  125 (100.0)  77  202
Grand total 133 394 (97.1) 3537 (2.6) 419 (0.3) 137 350 (100.0) 53 771 191 121
Average  61.96 64.06 62.09  62.01  61.95  61.99
SD  12.94 12.50 12.58  12.93  13.02  12.96

TABLE 32. Mode of treatment for hypotension by age (hemodiafiltration patients)

Off-line
HDF

On-line
HDF

Original
push-pull

HDF

Pressure-
controlled

push-pull HDF
Biofiltration

(AFBF)
Other
HDF Subtotal

Not
specified Grand total

Age
>15 2 2
15∼ 23 (53.5) 17 (39.5) 1 (2.3) 2 (4.7) 43 (100.0) 56 99
30∼ 291 (65.8) 116 (26.2) 10 (2.3) 5 (1.1) 6 (1.4) 14 (3.2) 442 (100.0) 496 938
45∼ 1214 (65.5) 445 (24.0) 47 (2.5) 34 (1.8) 46 (2.5) 68 (3.7) 1854 (100.0) 2083 3937
60∼ 1258 (74.5) 284 (16.8) 40 (2.4) 17 (1.0) 51 (3.0) 38 (2.3) 1688 (100.0) 1826 3514
75∼ 365 (74.5) 70 (14.3) 7 (1.4) 2 (0.4) 27 (5.5) 19 (3.9) 490 (100.0) 478 968
90∼ 14 (87.5) 1 (6.3) 1 (6.3) 16 (100.0) 9 25

Subtotal 3165 (69.8) 933 (20.6) 104 (2.3) 59 (1.3) 131 (2.9) 141 (3.1) 4533 (100.0) 4950 9483
Not specified 4 (100.0) 4 (100.0) 6 10
Grand total 3169 (69.8) 933 (20.6) 104 (2.3) 59 (1.3) 131 (2.9) 141 (3.1) 4537 (100.0) 4956 9483
Average 60.00 56.36 58.70 55.10 63.08 58.38 59.20 58.68 58.93
SD 12.23 12.16 11.43 10.44 12.40 12.12 12.29 12.17 12.23
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patients who receive early treatment by a nephrolo-
gist. The effects of treatment by a nephrologist
before initiation of dialysis on prognosis after initia-
tion of dialysis have been reported (4).

Analysis of factors determining life prognosis

Initiation year of dialysis and risk of death
Figure 13 represents the annual variation of mor-

tality risk 1, 5, and 10 years after beginning dialysis
treatment. The respective prognoses for 1, 5 and
10 years indicated low risk of death for patients
recently initiating dialysis. The results suggest that, if
the effects of the increase in elderly and/or diabetic
patients are excluded, the prognosis after initiation
is reliably improved on a year-to-year basis.

Factors affecting the 1-year prognosis of 
hemodialysis patients

The results of analyzing the influence of basic fac-
tors such as gender, age, dialysis length, and diabetic
status on life prognosis are shown in Table 34. A total
of 133 796 patients were used in the analysis. Among
these patients, 8962 patients died by the end of the
year 2001. A high mortality risk was associated with
age, males, presence of diabetes, and a 5-year or
longer dialysis length.

Post-dialysis blood pressure
Table 35 shows the results of the analysis of post-

dialysis systolic blood pressure. A significantly high
mortality risk was found both when the post-dialysis
systolic blood pressure was less than 120 mm Hg and
180 mm Hg or higher. Results for post-dialysis dias-
tolic blood pressure are presented in Table 36, and
those for post-dialysis mean blood pressure are in
Table 37. Similar to results for systolic blood pres-
sure, a significantly greater mortality risk was
associated with both low and high blood pressure in
post-dialysis diastolic blood pressure and mean
blood pressure.

The 1995 survey report indicated that low predial-
ysis blood pressure is associated with a high mortality
risk (3). The report pointed out that many patients
with low predialysis blood pressure were also in a
state of poor nutrition, indicating a possible associa-
tion with the high mortality risk of patients with low
blood pressure.

Results of the current survey investigating the rela-
tionship between post-dialysis blood pressure and
various nutrition indices confirm a trend of low
serum albumin levels in patients who had low post-
dialysis blood pressure. However, among these
patients, there was no definite trend of low levels
regarding normalized protein catabolic rate (nPCR,
an index of protein uptake), percentage creatinine
generation rate (%CGR, an index of muscle mass)
(5), or serum total cholesterol level (results not
shown). Accordingly, background factors affecting
the mortality risk of patients found to have low post-
dialysis blood pressure in the current survey cannot
necessarily be considered to reflect the poor nutrition
of these patients.

Although past surveys did not find a high mortality
risk necessarily associated with patients with high
predialysis blood pressure (3), analysis results of

FIG. 12. Blood access type when beginning dialysis treatment and
mortality risk for hemodialysis patients only; corrected for gender,
age, diabetic status, and period from blood access creation to ini-
tiation. AV, arterio-venous; *P < 0.05; **P < 0.01; ***P < 0.0001.
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TABLE 33. Mortality risk during period from blood access 
creation to initial dialysis treatment (hemodialysis patients)

Period from blood access
creation to initial dialysis
treatment (months)

Hazard
ratio

(95% confidence
limits) P-value

0~ 1.000 (reference) reference
1~ 0.851 (0.654~1.107) 0.2284
2~ 0.630 (0.378~1.048) 0.0752
3~ 0.630 (0.409~0.972) 0.0369
6~ 0.951 (0.693~1.305) 0.7556

FIG. 13. Change in mortality risk 1, 5, and 10 years after beginning
dialysis treatment (hemodialysis patients) corrected for gender,
age, and diabetic status.
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post-dialysis blood pressure in the present survey
indicate a significantly high mortality risk associated
with high post-dialysis blood pressure. Among
patients who had high predialysis blood pressure,
only a few patients had low post-dialysis blood pres-
sure, as recorded in the new survey items. It is there-
fore possible that a high predialysis blood pressure
does not necessarily indicate the patient has contin-
uously high blood pressure.

In contrast, the post-dialysis blood pressure is
generally considered to be the lowest blood pressure
experienced by the dialysis patient in his or her daily
life. Therefore, it is more common for the patient
who has a high post-dialysis blood pressure to have
continuously high blood pressure until the next dial-
ysis session. Kooman et al. conducted 24-h monitor-
ing of the blood pressure of dialysis patients and
pointed out a close correlation between the blood
pressure of the interdialyitic period and the post
dialysis blood pressure (6). This finding corroborates
the earlier mentioned hypothesis. Accordingly, the
high mortality risk associated with patients who
have high post-dialysis blood pressure can be con-

sidered to suggest that the consistently high blood
pressure increases the risk of death. The current
survey results for patients with high post-dialysis
blood pressure should be taken to indicate such
patients have continuously high blood pressure, and
treatment to lower the blood pressure should be
undertaken.

Pre- and post-dialysis blood pressure ratio
Table 38 shows the relationship between the ratio

of the pre- and post-dialysis systolic blood pressure
and life prognosis. Patients who had a ratio greater
than 1.0, (i.e. those whose post-dialysis blood pres-
sure was elevated) were found to have a significantly
higher mortality risk. Table 39 represents the rela-
tionship between pre- and post-dialysis diastolic
blood pressure and life prognosis. Unlike the case for
systolic blood pressure, the mortality was not found
to be higher for patients whose post-dialysis diastolic
blood pressure was higher.

The relationship between the mean pre- and post-
dialysis blood pressure and life prognosis is shown in
Table 40. Reflecting the trend observed for systolic
blood pressure, a significantly high mortality risk was
noted among patients who had higher post-dialysis
blood pressure.

The high mortality risk recognized in patients with
higher post-dialysis than predialysis systolic blood
pressure may be explained as similar to the high mor-
tality risk of patients with high post-dialysis blood
pressure. These results may suggest the necessity of
lowering the blood pressure of patients who experi-

TABLE 34. Basic risk factors affecting one-year survival of 
hemodialysis patients

Risk factors
Hazard

ratio
(95% confidence

limits) P-value

Sex
Male 1.000 (reference) reference
Female 0.853 (0.817~0.890) 0.0001

Age
Every one year old 1.063 (1.061~1.066) 0.0001

Duration of dialysis
(year)

0~ 0.856 (0.807~0.907) 0.0001
2~ 0.876 (0.828~0.927) 0.0001
5~ 1.000 (reference) reference

10~ 1.112 (1.032~1.198) 0.0051
15~ 1.110 (1.005~1.227) 0.0400
20~ 1.124 (0.986~1.280) 0.0794
25~ 1.434 (1.184~1.736) 0.0002

Primary disease
Non-diabetes 1.000 (reference) reference
Diabetes 1.651 (1.579~1.726) 0.0001

TABLE 35. One-year mortality risk and post-dialysis 
systolic blood pressure (hemodialysis patients)

Post-dialysis systolic
blood pressure (mm Hg)

Hazard
ratio

(95% confidence
limits) P-value

   <100 1.475 (1.264~1.723) 0.0001
100 � < 120 1.157 (1.045~1.280) 0.0048
120 � < 140 1.020 (0.938~1.111) 0.6390
140 � < 160 1.000 (reference) reference
160 � < 180 1.064 (0.969~1.169) 0.1936
180 � 1.281 (1.129~1.454) 0.0001

TABLE 36. One-year mortality risk and post-dialysis 
diastolic blood pressure (hemodialysis patients)

Post-dialysis diastolic
blood pressure (mm Hg)

Hazard
ratio

(95% confidence
limits) P-value

 <60 1.426 (1.284~1.583) 0.0001
60 � < 80 1.049 (0.977~1.126) 0.1877
80 � < 100 1.000 (reference) reference

100 � 1.327 (1.118~1.575) 0.0012

TABLE 37. One-year mortality risk and post-dialysis mean 
blood pressure (hemodialysis patients)

Post-dialysis mean
blood pressure (mm Hg)

Hazard
ratio

(95% confidence
limits) P-value

<80 1.291 (1.163~1.433) 0.0001
80 � < 90 1.133 (1.028~1.247) 0.0114
90 � < 100 0.984 (0.898~1.079) 0.7301

100 � < 110 1.000 (reference) reference
110 � < 120 1.039 (0.928~1.164) 0.5035
120 � < 130 1.128 (0.958~1.328) 0.1492
130 � 1.802 (1.448~2.241) 0.0001
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ence elevated blood pressure after dialysis even
though they did not necessarily have high blood pres-
sure before dialysis.

Serum high density lipoprotein cholesterol level
Figure 14 represents the results analyzing diabetic

and non-diabetic patients in terms of serum HDL
cholesterol level. Among both diabetic and non-
diabetic patients, the risk was significantly high for
patients whose serum HDL cholesterol level was less
than 30 mg/dL, and significantly low for those whose
serum HDL cholesterol level was 50 mg/dL and
higher.

There is a high risk of a cardiovascular event
among patients with a low serum HDL cholesterol
level, and a conversely low risk among those with a
high serum HDL cholesterol level (7). Results of the
current survey indicate that the serum HDL choles-
terol level is a factor in life prognosis among diabetic
dialysis patients similar to the case for patients with
normal renal function.

Water removal rate Results of analysis of the
relationship between water removal rate and life
prognosis are shown in Table 41. A high mortality
risk was confirmed for patients who had a high water
removal rate. The effect of the total water removal
volume during hemodialysis was mathematically
adjusted in the present analysis. Thus, these results
may be considered to indicate that a high water
removal rate increases mortality risk even at a total
water removal volume was identical.

Analysis of the relationship between death caused by 
myocardial infarction/cardiac insufficiency and 
intervention in ischemic heart disease patients

The results of analysis are given in Figure 15.
Among diabetic patients, the risk was significantly
lower for patients treated by PTCA. The risk was
0.438 times that of patients who did not receive inter-
vention; however, a significant risk was not observed
among patients treated by CABG, or PTCA + stent-

ing. There was no significant risk observed in non-
diabetic patients treated by CABG, PTCA, or PTCA
+ stenting. Diabetic patients with ischemic heart dis-
ease often had difficulty adapting to PTCA due to
serious stenosis of the coronary arteries. Considering
this fact, interpreting the following results is not an
easy matter.

Considering that many ischemic heart disease
patients with diabetes are in a serious condition,
the low risk associated with diabetic PTCA
patients might be interpreted as indicating a favor-
able prognosis for patients whose severity of dis-
ease allows PTCA. No information was obtained
on the background of patients who did not receive
intervention. If many of these patients did not
receive intervention because they were not in a
therapeutic environment in which they could
receive such intervention regardless of whether
they were in a condition allowing such interven-
tion, the above results might be interpreted as
indicating PTCA should be actively applied to
ischemic heart disease patients with diabetes.
Among non-diabetic patients, however, there was
no significant difference in life prognosis between
the various modes of intervention.

As was the case with diabetic patients, interpreta-
tion of the analysis results is not easy for non-diabetic

TABLE 39. One-year mortality risk and ratio of pre- and 
post-dialysis diastolic blood pressure (hemodialysis 

patients)

Ratio of pre- and
post-dialysis diastolic

blood pressure
Hazard

ratio
(95% confidence

limits) P-value

  <0.7 1.243 (1.074~1.438) 0.0034
0.7 � < 0.8 1.017 (0.902~1.148) 0.7782
0.8 � < 0.9 1.000 (reference) reference
0.9 � < 1.0 1.026 (0.929~1.133) 0.6110
1.0 � < 1.1 1.005 (0.911~1.109) 0.9184
1.1 � < 1.2 1.004 (0.891~1.130) 0.9531
1.2 � 1.061 (0.935~1.204) 0.3567

TABLE 38. One-year mortality risk and ratio of pre- and 
post-dialysis systolic blood pressure (hemodialysis patients)

Ratio of pre- and
post-dialysis systolic

blood pressure
Hazard

ratio
(95% confidence

limits) P-value

  <0.7 0.986 (0.856~1.137) 0.8499
0.7 � < 0.8 0.889 (0.796~0.993) 0.0372
0.8 � < 0.9 1.000 (reference) reference
0.9 � < 1.0 0.946 (0.863~1.037) 0.2352
1.0 � < 1.1 1.115 (1.014~1.227) 0.0245
1.1 � < 1.2 1.216 (1.075~1.377) 0.0019
1.2 � 1.346 (1.168~1.552) 0.0001

TABLE 40. One-year mortality risk and ratio of pre- and 
post-dialysis mean blood pressure (hemodialysis patients)

Ratio of pre- and
post-dialysis mean

blood pressure
Hazard

ratio
(95% confidence

limits) P-value

  <0.7 1.158 (0.989~1.354) 0.0680
0.7 � < 0.8 0.966 (0.862~1.083) 0.5539
0.8 � < 0.9 1.000 (reference) reference
0.9 � < 1.0 0.964 (0.881~1.055) 0.4249
1.0 � < 1.1 1.067 (0.973~1.169) 0.1664
1.1 � < 1.2 1.137 (1.010~1.281) 0.0340
1.2 � 1.218 (1.052~1.410) 0.0085
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patients. If each mode of intervention is properly
undertaken in accordance with the condition of the
patient, the present results could be taken to suggest
that the severity of the patient’s condition is at odds
with the improvement of the prognosis by treatment.
In any case, because the application of each mode of
intervention is considered to be dependent on the
severity of the patient’s condition, it is difficult to
make a fair comparison of intervention in the present
analysis because information on this condition is
lacking. Because there have been reports of a high
stenotic recurrence rate after PTCA among dialysis
patients (8), long-term prognoses (i.e. 2-year and 5-
year prognoses) require further study.

FIG. 14. 1-year mortality risk and predialysis serum high density
lipoprotein (HDL) cholesterol level (hemodialysis patients). (a)
Diabetes; (b) non-diabetes. *P < 0.05; **P < 0.0005; ***P < 0.0001;
no mark, not significant.
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TABLE 41. One-year mortality risk and water removal rate 
(hemodialysis patients)

Water removal
rate (%/hour)

Hazard
ratio

(95% confidence
limits) P-value

0.0 � < 0.3 1.038 (0.872∼1.236) 0.6745
0.3 � < 0.6 0.852 (0.750∼0.967) 0.0132
0.6 � < 0.9 0.873 (0.806∼0.945) 0.0008
0.9 � < 1.2 1.000 (reference) reference
1.2 � < 1.5 1.218 (1.135∼1.307) <0.0001
1.5 � < 1.8 1.689 (1.509∼1.891) <0.0001
1.8 � 2.317 (2.033∼2.640) <0.0001

Adjusted for gender, age, dialysis length, other than primary
disease, and weight loss rate.

FIG. 15. Mortality risk by myocardial infarction/cardiac insuffi-
ciency and intervention with ischemic heart disease patients. (a)
Diabetes; (b) non-diabetes. CABG, Coronary artery bypass graft-
ing; PTCA, percutaneous transluminal coronary angioplasty.
*P < 0.05; no mark, not significant.
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