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THE PREPARATION OF GUIDELINES FOR
HEMODIALYSIS INITIATION

In Japan, guidelines for initiation of chronic hemo-
dialysis (Health Science Research Guidelines (1)),
prepared by the Committee of Medical Research
Project for Kidney Failure set up by the Japanese
Ministry of Welfare in 1991, have been used as a
criteria for initiation of dialysis for more than 20
years. Though this guideline is still utilized in the
clinical field, the current characteristics of dialysis
patients have largely changed compared to those
days. Currently, the mean age of dialysis patients is
more than 65 years, and patients with systemic vas-
cular complications derived by diabetic nephropathy
or nephrosclerosis account for more than 50% of
dialysis patients (2). Furthermore, the concept of
chronic kidney disease (CKD) has attracted atten-
tion worldwide, and there are advances in the stand-
ardization of various tests and assessment methods
for kidney function. According to these circum-

stances, new guidelines for hemodialysis initiation
have come forth from several other countries.

As clinical evidence pertaining to hemodialysis ini-
tiation for chronic renal failure has been compiled,
there is an increasing demand to reassess these guide-
lines for dialysis initiation in Japan. On account of
this increasing demand, the Japanese Society for
Dialysis Therapy (JSDT) has prepared these guide-
lines with the cooperation of academic societies affili-
ated with JSDT.

SUBJECTS OF GUIDELINES FOR
HEMODIALYSIS INITIATION

Patients subjected to this guideline are those who
will be starting chronic hemodialysis as renal replace-
ment therapy. Hemodialysis is a mainstream treat-
ment in Japan, and approximately 95% of patients
suffering from terminal renal failure are treated with
hemodialysis. Criteria for patients showing acute
kidney injury (AKI) including acute exacerbation of
chronic renal failure might be applied to the guide-
lines for AKI (3).

In recent years, the number of patients with
chronic kidney disease (CKD) has been growing
worldwide. There has been a marked increase in
patients whose CKD has progressed to terminal
chronic renal failure and consequently require renal
replacement therapy (4). For this reason, global
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preventive measures against CKD have been taken
proactively by promoting awareness, early detection,
and early state of treatment for CKD in order to
prevent disease progression (5).The Japanese Society
of Nephrology created an eGFR equation on the
basis of serum creatinine, age, and gender in order to
estimate glomerular filtration rate (GFR) (6). This
equation can only be applied to patients over 18
years of age; hence, cases under 18 years of age have
been excluded in a survey on hemodialysis initiation
conducted by JSDT (7,8). Therefore, guidelines for
pediatric patients are described in a separate chapter
in detail. As for patients treated with peritoneal
dialysis (PD), we recommend to follow the “JSDT
Guideline for Peritoneal Dialysis” (9) in 2009. The
patients who need restarting of hemodialysis by func-
tional graft loss after kidney transplantation fre-
quently suffer from patients’ psychological issues,
side effects associated with immunosuppressive
drugs, and so on; therefore, these patients are also
excluded from this guidelines (10). Discussion for
preemptive kidney transplantation are now going on
among Japan Society for Transplantation, Japanese
Society for Clinical Renal Transplantation, and Japa-
nese Society for Pediatric Nephrology; thus, these
patients are also excluded from this guidelines.
Guidelines for initiation of renal replacement
therapy encompassing AKI, PD, and renal transplan-
tation need to be clearly laid out in future because
the treatment procedures described above are all for
replacement therapy for renal disease irrespective of
terminal stage or not.

GRADING EVIDENCE AND
RECOMMENDATIONS

The grades of evidence levels and recommenda-
tions for clinical practice in these guidelines were
determined according to those established by JSDT
Assessment Committee on Evidence Levels (11),
which were prepared on the basis of the position
paper titled “Grading Evidence and Recommenda-
tions for Clinical Practice Guidelines in Nephrology”
(12). This paper was published in 2006 by KDIGO
and it is commonly used around the world for clinical
guidelines for renal diseases. Grades for evidence
levels are categorized as follows: (A) High, (B) Mod-
erate, (C) Low, and (D) Very Low. It was unani-
mously decided that the data sampled by Japanese
patients would be evaluated by raising the grade by
one rank. Recommendations were evaluated on a
scale of 1–2 as (1) Strongly Recommended and (2)
Moderately Recommended.

CHAPTER 1. METHODS OF RENAL
FUNCTION ASSESSMENT AT
HEMODIALYSIS INITIATION

Statements

1. Renal function should not be assessed using
only serum creatinine levels, but should also be
assessed using a predictive equation on the
basis of serum creatinine values (1A).The time
of hemodialysis initiation should be deter-
mined by comprehensively assessing the levels
of serum creatinine, changes in GFR with time,
and the physical constitution, age, gender, and
nutritional condition of the patient (1C).

2. The precise evaluation of renal function at the
time of hemodialysis initiation is determined
by a measuring method such as inulin clear-
ance test, creatinine clearance (Ccr) calcu-
lated by 24-h collected urine specimen, or the
sum of clearance values of creatinine and urea
divided by 2: (Ccr + Curea)/2 (1C).

In this paper, eGFR, mGFR, and GFR are used to
represent an estimated GFR (eGFR) using a predic-
tive equation, a measured GFR (mGFR) using col-
lected urine specimen or under the load of some
special substance, and a GFR (GFR) indicating renal
function in general sense.

Commentary

Assessment of renal function using serum creatinine
levels alone

Serum creatinine levels can be affected by several
factors such as increasing muscle mass after exercise,
difference in gender,and nutritional conditions; there-
fore, estimation of renal function by serum creatinine
levels alone is inadvisable (13). It has become evident
that patients who can await hemodialysis initiation
until serum creatinine values reach to a high level are
likely to have a potency of secreting creatinine at a
high level (14). Therefore, measured Ccr of those
patients is contradictory high when compared to the
values of eGFR determined by serum creatinine (15).
Considering the above evidence, the decision to initi-
ate hemodialysis should not be made solely based on
serum creatinine levels. Moreover, the specific serum
creatinine levels to decide initiation of hemodialysis
cannot be determined at the present time.

Concerning GFR measurement method at the time
of hemodialysis initiation

GFR is a basic parameter to assess renal function
because it is provided by the volume of blood filtered
through glomeruli per certain time.
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1. Inulin clearance: It is a gold standard for GFR
measurement; however, the measurement pro-
cedure is troublesome, and it is not practical to
conduct this test repeatedly when hemodialysis
initiation is under consideration.

2. Ccr using 24-h urine collection: The conversion
equation, GFR = 0.715 × Ccr (mL/min), is shown
(6). But the index of this equation changes to
1.92 ± 0.08 at GFR < 40 mL/min/1.73 m2 (6), and it
is known that the gap between GFR and Ccr
increases more as deterioration of renal function
progresses further (14,16,17).

3. The average of Ccr and Curea: This is used to
compensate for the limitations of Ccr measure-
ment (18). This method, however, also overesti-
mates GFR (19) because urea is secreted from the
renal tubule when GFR < 8.0 mL/min/1.73 m2.

4. GFR predictive equation devised by the Japa-
nese Society of Nephrology [eGFR = 194 × cre-
atinine value − 1.094 × age − 0.287 (×0.739 in the
case of female patients)]: It is known as a simple
and more precise method to calculate GFR in
Japanese patients. This method can calculate
eGFR in a patient with GFR < 15 mL/min/
1.73 m2, with approximately 30% accuracy of
actually measured GFR using inulin clearance
(20). However, as is clearly shown in Fig. 1, there
are definite distinctions between eGFR and GFR
values of individual cases. Furthermore, a GFR
predictive equation based on serum cystatin C
has been proposed (21). However, it is not appro-
priate as a renal function index at the time of
hemodialysis initiation because it plateaus at

5–6 mg/L in patients with highly impaired renal
function.

5. The Cockcroft-Gault Ccr predictive equation
[Ccr = ({140 – age} × body weight {kg})/(72 ×
serum creatinine value {mg/dL})]3: If serum creati-
nine test is performed using an enzyme method as
practiced in Japan, the value of Ccr is overesti-
mated compared to real GFR.

Moreover, another method that may be considered
to assess the remaining renal function in PD is Kt/V
urea nitrogen (UN) per week (22), but it is not com-
monly employed, where K: efficiency of a dialyzer in
removing urea, t: period of dialysis, and V: body water
volume. In addition to these methods, clearance of
99mTc-DTPA or dextran is utilized in some coun-
tries; however, they are not the prevailing methods in
Japan.

Difference between mGFR and eGFR
When prognosis of chronic hemodialysis patients

within 1 year after hemodialysis initiation was
reviewed, mortality of patients who started hemodi-
alysis with high levels of eGFR has been reported to
be high (8,23–26), and the result is the same in Japan
(7). However, it has been reported recently that, by
using mGFR obtained from the average of Ccr and
Curea as an index of GFR, starting hemodialysis with
high values of mGFR does not necessarily reflect an
unfavorable prognosis (27).A meta-analysis studying
the prognosis of patients based on residual renal
function at starting hemodialysis using 15 cohort
studies revealed the following results: (i) life expec-
tancy of patients who had been forced to initiate
dialysis with high eGFR determined by equation
method was not good; (ii) the prognosis of patients
whose mGFR was high at hemodialysis initiation was
not so bad (28). Thus, there is a discrepancy between
eGFR and mGFR at the terminal stage of renal
failure.

As stated above, precise assessment of renal func-
tion at the time of hemodialysis initiation should
be made on the basis of GFR obtained from inulin
clearance values and second selection might be the
average of Ccr and Curea. But, it is not always pos-
sible to conduct these measurement methods in all
cases at clinical practice. In such cases, confirmation
of GFR < 15 mL/min/1.73 m2 by eGFR values should
be done, but the judgment from serum creatinine
levels alone should not be done. Then, the timing of
the initiation should be comprehensively assessed on
the basis of chronological changes in levels of serum
creatinine and eGFR over time, body weight, urine
volume, uremic symptoms, and other factors.

FIG. 1. The relationship between GFR (inulin clearance) and
eGFR.
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CHAPTER 2. LENGTH OF MEDICAL CARE
BY NEPHROLOGIST PRIOR TO

HEMODIALYSIS INITIATION

Statements

3. When progressive renal dysfunction is
observed and GFR is at levels of 15–30 mL/
min/1.73 m2, it is recommended to give the
patient a detailed explanation pertaining to
treatment of terminal renal failure, including
conservative medical treatment and informa-
tion regarding renal replacement therapy
(RRT) (1D).

4. From a prognostic perspective, it is desirable
to provide medical treatment for a period of
more than 6 months before hemodialysis
initiation in order to prevent an appearance
of symptoms associated with renal failure
(2C).

Commentary
In the event that terminal renal failure is antici-

pated in the near future, the following is recom-
mended: 1) A satisfactory explanation regarding
renal RRT should be provided to the patient and
his/her family, and their consent should be obtained
for the same; and 2) an opportunity should be pro-
vided to the patient to make his/her selection to
receive optimum RRT. Prospective study evaluating
the timing for starting explanation of RRT has not
been studied at present. However, it is considered
appropriate to start explanation when renal function
deteriorates to the levels around 30 L/min/1.73 m2

by eGFR (29). It is further recommended to pro-
vide thorough medical management and lifestyle
guidance/dietary instructions or educational inter-
vention to prevent further progression of renal
failure; efforts must be made to delay hemodialysis
initiation as much as possible. Furthermore, it is nec-
essary to consider the timing and context of explana-
tion of RRT evaluating with not only laboratory data
but also the following conditions: the patient’s origi-
nal disease, social background such as age and per-
sonality of the patient, and the rate of deterioration
of renal function.

It is recommended that the patient will be referred
to a nephrologist when GFR reaches less than 50 mL/
min/1.73 m2 from the aspect of preventing CKD pro-
gression as well as educational intervention, and
consequently he/she will be treated in collaboration
with a nephrologist. However, for patients under 40
years of age, a referral to a specialist should be con-
sidered sooner, when a GFR < 60 mL/min/1.73 m2 is

reached; for those 70 years of age and over, a
GFR < 40 mL/min/1.73 m2 may be acceptable for
specialist referral (30).

Educational intervention in a chronic renal failure
patient and his/her family during the conservative
period helps delay hemodialysis initiation and
improve life prognosis of the patient after initiation
(31,32). Outside Japan, evidence shows that early
referral (ER) rather than late referral (LR) to a
nephrologist can provide better blood pressure and
anemia management, which suppresses the onset
and progression of renal failure, and leads to a better
life prognosis after hemodialysis initiation (1,33–47).
However, the definition of ER varies from 1 month to
1 year prior to the initiation from literature. More-
over, ER can shorten the duration of hospital stay at
the time of initiation and have beneficial effects on
the quality of life (QOL) and mental health after
hemodialysis initiation (48–50). Meanwhile, a study
conducted with patients who were older than 67
years of age reported that the difference of medical
care duration by nephrologist at pre-dialysis stage by
3 months less or more did not affect the life expec-
tancy after hemodialysis initiation (51). Because
comorbid complications frequently found in elderly
patients might have a great effect on prognosis,
further investigations are needed.

Studies in Japan have shown that patients who
received a specialist’s medical care for 6 months or
more at pre-dialysis stage had a significantly higher
survival rate after dialysis initiation compared to less
than 6 months (52). A survey conducted by JSDT on
patients who started dialysis also revealed that neph-
rologists’ care for 6 months or more at pre-dialysis
stage showed significantly higher survival rates at
the time point of 1 year after dialysis initiation than
the patients who had a referral to a specialist only 1
month before dialysis. The hazard risk of death was
0.568-fold in the cases with a care period of 6–12
months, and was 0.666-fold with a care period of
12–24 months (40), showing significantly improved
survival rates (7).

Patients with impaired renal function should be
examined by a nephrologist in collaboration with a
primary care physician, in accordance with the CKD
guidelines (29), because it is not realistic for special-
ists to provide all patients with such medical care.
According to this concept and a study conducted by
JSDT mentioned above, the statement in this guide-
line is presented as follows: “Patients with impaired
renal function are desirable to be treated and fol-
lowed up with collaboration of nephrologist for over
6 months prior to initiation of hemodialysis to
prevent the manifestation of renal failure symptoms.”
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CHAPTER 3. PREPARATION FOR
DIALYSIS INITIATION

Statement

5. It is recommended that arteriovenous fistula
(AVF) and arteriovenous graft (AVG) be
created at least 1 month prior to the initiation
from the viewpoint of life prognosis after
hemodialysis initiation (2C).

Commentary
To create vascular access (VA) smoothly, appropri-

ate selection of VA type individually according to
patient’s condition, preservation of unilateral side
forearm vein planning to make VA, and assessment
for proper cardiac function tolerable after AVF
and/or AVG formation are necessary. In the “Guide-
lines Pertaining to Creating and Repairing Vascular
Access for Chronic Hemodialysis” (53) published by
JSDT in 2011, it is recommended that the timing for
creation of VA depends on residual renal function as
eGFR ≤ 15 mL/min/1.73 m2 considering the appear-
ance of symptoms related with renal failure. Further-
more, it is stated in these guidelines that AVF and
AVG should be created at least 2–4 weeks and 3–4
weeks, respectively, prior to the first dialysis punc-
ture. The Kidney Disease Outcomes Quality Initia-
tive (K/DOQI) guidelines recommend making VA 6
months or at least a few months prior to the initiation
of dialysis (54). It has been reported that, compared
to LR, ER allows for the efficient creation of VA
by enabling proper planning of dialysis initiation,
improving the prognosis after hemodialysis initia-
tion (55,56), and accordingly reducing healthcare
expenses (57). However, one study reported that the
introduction to hemodialysis by intravenous double
lumen catheter showed a slight prolongation of life
expectancy after hemodialysis initiation compared to
the creation of VA at the timing of CKD stage 4, and
it suggested that making VA too early is not recom-
mendable (58).

A statistical survey conducted by JSDT showed
that permanent VA had been created 0.7 ± 3.8
months prior to dialysis initiation in cases where
death occurred within 1 year after the initiation,
whereas it had been created 2.0 ± 6.6 months prior to
the initiation in cases that survived (7). An earlier
creation of VA significantly improved the death risk
in cases where VA had been created 1–3 months prior
to initiation of dialysis as compared with those that
had been created 1 month prior to the initiation
including on the initiation day. The death risk, within
a year, for patients whose VA was created 1 month
prior to initiation was 0.539; it was 0.365 in cases

where VA had been created 3–6 months prior to the
initiation (59). Consequently, it is recommended that
VA be created at least 1 month prior to dialysis ini-
tiation from the viewpoint of the patient’s survival on
long-term hemodialysis treatment.

The specific time to create VA should be deter-
mined individually depending upon factors such as
patient’s age, original renal diseases, rate of deterio-
ration of renal function, presence or absence of
cardiovascular complications, and the patency of
autologous vein. It has been reported that, even in an
ER group, there were no significant differences in
hospitalization rate, frequency of blood transfusion,
and prognosis after hemodialysis initiation compared
with those of an LR group, in the clinical setting that
VA had not been created prior to hemodialysis ini-
tiation (60). On the contrary, the patients who partici-
pated in educational programs at the pre-dialysis
stage and received a briefing about RRT were likely
to have VA in high rate at start of hemodialysis, and
the life expectancy within 90 days of hemodialysis
initiation was good (61). Based on these findings,
establishment of educational system wherein patients
can thoroughly understand and accept dialysis initia-
tion is necessary, and making a strong relationship
with doctors who can create VA is important to
create VA at an appropriate time.

CHAPTER 4. TIMING OF
HEMODIALYSIS INITIATION

Statements

6. The judgment on the time to initiate hemodi-
alysis is allowed when a residual renal function
shows progressive deterioration and reaction
to GFR < 15 mL/min/1.73 m2 in spite of suffi-
cient optimal conservative treatment (1D).
However, the decision of starting hemodialysis
should be determined based on a comprehen-
sive assessment of renal failure symptoms,
daily life activities, and nutritional status,
which are not relievable without hemodialysis
treatment (1D).

7. Life prognosis after initiation of hemodialy-
sis can be favorable as long as patients can
endure under conservative treatment until
the GFR < 8 mL/min/1.73 m2, even when the
symptoms of renal failure are observed.
However, from the viewpoint of life prognosis,
it is recommended that hemodialysis should
be initiated prior to a GFR of 2 mL/min/
1.73 m2, even if there are no symptoms of renal
failure (2C).
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Commentary

Timing of hemodialysis initiation
The renal function of patients at the time of dialy-

sis initiation in Japan was reported as a mean eGFR
of 5.00 mL/min/1.73 m2 between 1989 and 1990 (62),
and it increased to 6.52 mL/min/1.73 m2 in 2007;
however, the proportion of patients who accounted
for an eGFR > 10 mL/min/1.73 m2 was only 10.6%
(7,63–67). In contrast, a relatively earlier starting
hemodialysis using eGFR as the renal function index
is a recent trend found in the United States (68),
Europe (69), and Canada (70). The guidelines for
hemodialysis initiation were settled in these coun-
tries individually; most of those recommend starting
hemodialysis at 10–20 mL/min/1.73 m2 using the
eGFR value as a standard (71–74).

Symptoms of renal failure and daily life activities
Symptoms of renal failure included are listed.

When these symptoms become difficult to control
with conventional therapy, initiation of hemodialysis
must be considered, keeping in mind comprehensive
considerations including renal function. According
to the registry data of JSDT in 1989, the most
frequent symptoms of renal failure at the time of
initiation were digestive symptoms (30.8%) and
heart failure and/or pulmonary edema (21.1%)
(75). The relationship between patients’ survival
and the symptom that was the main cause of hemo-
dialysis initiation was studied among those who were
registered in 2004 as incident patients. It indicated
that disturbance of consciousness, refractory edema
(pleural effusion, ascites, and pericardial fluid),
cardiac failure, pulmonary edema, and peripheral
neuropathy showed a high hazard ratio of mortality,
suggesting that these symptoms are key factors for
deciding dialysis initiation. Visual impairment is
another critical symptom to decide hemodialysis ini-
tiation. Prevalence of blindness has shown a trend
toward improvement with recent advances in oph-
thalmologic treatment; however, the progression of
rapid visual impairment as a part of uremic retinopa-
thy is also a key condition to decide for hemodialysis
initiation. Decreases in daily life activities should also
be considered as determining conditions for dialysis
initiation.

Nutritional status
Malnutrition and/or nutritional impairment is an

indicator for considering initiation of hemodialysis. It
is recommended that nutritional assessment is done
utilizing subjective global assessment (SGA) and
lean body mass, serum albumin level, and protein

catabolic rate (PCR) comprehensively (47,71–74,76).
But, to decide specific indices or values for deciding a
criterion for hemodialysis initiation, further investi-
gations are necessary (77).

Timing of hemodialysis initiation in terms of
renal function

Past reports recommending early hemodialysis ini-
tiation and its issues. It has been pointed out that
early initiation of dialysis may prolong survival,
prevent complications due to uremia, and, thus,
improve QOL (18,78–83). With this background, in
the K/DOQI guidelines (1997 edition), eGFR below
10 mL/min/1.73 m2 was suggested to be a dialysis ini-
tiation criterion (84), which was raised to 15 mL/min/
1.73 m2 in the 2006 edition (71). Despite that the
benefit of early hemodialysis initiation still remains
under controversy (85), the number of patients start-
ing hemodialysis with eGFR ≥ 10 mL/min/1.73 m2 is
increasing every year in the United States (24,68).
However, complications related with long-term
hemodialysis might be likely to occur even with early
initiation. Furthermore, a change into a constrained
lifestyle as well as an increase in medical care
expenses are inevitable from early initiation of dialy-
sis. Patients who need hemodialysis with high eGFR
levels are prone to have more severe complications,
and this is the reason why they are inevitable from
early hemodialysis initiation (25,70,86–88). Poor life
prognosis of those who started hemodialysis with
high eGFR levels was reported even in nondiabetic
nephropathy patients without any complications
except hypertension (26).

Observational studies suggesting linkage between
early initiation of hemodialysis and poor progno-
sis. As a result of the above-mentioned reports,
many recent observational studies have reported that
early dialysis initiation at a high GFR stage may
result in poor life prognosis (23,89–93). More
recently, two meta-analyses supporting these data
have been published. A meta-analysis of 15 observa-
tional studies conducted by Susantitaphong et al.
indicated that with every increase in eGFR of 1 mL/
min/1.73 m2 at the time of initiation, hazard ratio
(HR) was 1.037 [95% confidence interval (CI) 1.030–
1.045, P < 0.001], and high mortality was significantly
correlated with an increase in eGFR (94). Another
meta-analysis of 10 observational studies including
the IDEAL study (discussed later) showed that the
odds ratio of early initiation versus all deaths was
1.33 (1.18–1.49) (95). Regarding the amount of urine
volume, a sub-analysis of the CHOICE study done in
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the United States revealed a correlation between
residual urine volume 1 year after dialysis initiation
and a good prognosis (96).

Intervention trial with early/late initiation of dialysis
as an intervention point. Multicenter randomized
controlled trials (RCTs) named as IDEAL study
were conducted in Australia and New Zealand to
examine dialysis initiation timing on the basis of
eGFR (97). A total of 628 patients at CKD stage 5
participated in this study and were divided into two
groups: an early initiation group, in which the hemo-
dialysis was started with an eGFR at 10–14 mL/min/
1.73 m2; and a late initiation group, in which the
dialysis was started with an eGFR at 5–7 mL/min/
1.73 m2. This study was performed with a median of
3.6 years of follow-up. There are issues to be consid-
ered when it comes to its actual application: limita-
tions that hemodialysis was started in 80% of the
patients in the late initiation group before reaching
eGFR of 7 mL/min/1.73 m2. However, there was no
significant difference between the two groups per-
taining to any end point including patients’ mortality
(97). Sub-analysis also revealed that medical costs
were higher in the early initiation group, and progno-
sis adjusted with QOL was not significantly different
(98). Thus, the IDEAL study data show that hemodi-
alysis can be delayed until eGFR reaches 7 mL/min/
1.73 m2 if symptoms are not observed.

Importance of aggressive conservative treatment at
pre-dialysis CKD stage. It is suggested that dialysis
initiation can be postponed well by providing optimal
pre-dialysis conservative treatment. One study
reported from Italy demonstrated that 23 out of 30
nondiabetic CKD stage 5 patients whose eGFR had
reached 11 mL/min/1.73 m2 maintain their life
without hemodialysis for approximately 1 year
with eGFR around 6 mL/min/1.73 m2, though seven
patients needed hemodialysis initiation (99). In
another study, two groups were compared: one group
in which 56 elderly nondiabetic CKD patients with
eGFR of 5–7 mL/min/1.73 m2 were immediately ini-
tiated on hemodialysis, and the other group in which
again 56 patients were provided with a low-protein
diet of 0.3 g protein/kg/day and observed without
hemodialysis. The low-protein diet group was able to
postpone dialysis by a median of 10.7 months (eGFR
was 4.3 mL/min/1.73 m2 at the time of dialysis initia-
tion). There was no significant difference in life prog-
noses between the two groups; further, the group in
which dialysis was immediately initiated had a higher
hospitalization rate (HR 1.50, 95% CI: 1.11–2.01)
(100). Although these two studies dealt with only

nondiabetic patients, they demonstrated that
hemodialysis initiation can be safely postponed by
providing an appropriate conservative treatment at
pre-dialysis stage.

Review on timing of dialysis initiation and progno-
sis studied in Japan. An annual report from JSDT
indicated that the lower the eGFR value at the time of
hemodialysis initiation, the better the life prognosis
after the initiation (101), though effects of complica-
tions cannot be ruled out. Therefore, in a survey of
patients for whom hemodialysis had been started in
2007, various concurrent diseases at the time of initia-
tion were adjusted using the Charlson comorbidity
index (CCI) (102) as a complication score, and life
prognoses by eGFR were investigated.The data dem-
onstrated that the mortality risk of patients’ hemodi-
alysis initiation with eGFR < 2 mL/min/1.73 m2 was
significantly higher than that of patients with eGFR of
4–6 mL/min/1.73 m2 (7), while one-year prognosis
after hemodialysis initiation adjusted with several
confounders was almost the same when patients with
eGFR levels of 2–8 mL/min/1.73 m2 were divided into
4 classes by increments of 2 mL/min/1.73 m2 (7).
Therefore, from the viewpoint of post-dialysis initia-
tion life prognosis, hemodialysis initiation should be
postponed until GFR becomes less than 8 mL/min/
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JSDT Clinical Guideline on Hemodialysis Initiation 99

© 2015 The Japanese Society for Dialysis Therapy
Reproduced by permission of The Japanese Society for Dialysis Therapy Ther Apher Dial, Vol. 19, Supplement 1, 2015



1.73 m2 as long as the patient’s condition permits,
even if symptoms of renal failure are observed.
Meanwhile, it is certain, at least in terms of residual
renal function, that hemodialysis initiation with
GFR < 2 mL/min/1.73 m2 leads to a poor life progno-
sis. At the same time, similar poor life prognosis was
found even when there was no manifestation of symp-
toms.According to annual reports from JSDT in 1989
and 1990, the mean eGFR of patients of incident
patients without any symptoms was 4.74 mL/min/
1.73 m2, and a univariate analysis among these
patients revealed that the mortality risk of patients
who started hemodialysis with eGFR ≥ 6 mL/min/
1.73 m2 was higher compared to that with eGFR
range of 4–6 mL/min/1.73 m2. After adjustment with
age, gender, and primary disease, patients who started
hemodialysis with eGFR > 10 mL/min/1.73 m2 again

showed significantly high HR 2.05 (95% CI 1.17–3.58)
than those who started with eGFR 4–6 mL/min/
1.73 m2 (8). Although there is no specific GFR level
for patients without symptoms that can be recom-
mended to initiate dialysis with certainty, it is recom-
mended to initiate hemodialysis when GFR reaches
2 mL/min/1.73 m2 even if there is no manifestation of
symptoms using a measured GFR.

Comparison with other renal replacement treat-
ments. Peritoneal dialysis requires initiation while
there is still some residual renal function even without
any manifestation of symptoms, and the recom-
mended GFR level for starting peritoneal dialysis is
approximately 6 mL/min/1.73 m2. As for preemptive
kidney transplantation, it necessitates surgical pro-
cedure under general anesthesia; therefore, it should
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FIG. 3. Process hierarchy diagram for
initiation of hemodialysis.
*Comprehensive management by teams
comprised from multiple professionals.
**Presence of severe hyperkalemia, con-
gestive heart failure, metabolic acidosis,
uremic encephalopathy, or uremic pericar-
ditis. GFR, glomerular filtration rate.
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be done at a more early stage of CKD 5 compared to
peritoneal dialysis. Since hemodialysis is not so much
dependent on residual urine volume compared with
peritoneal dialysis, hemodialysis initiation is consid-
ered at a later stage of CKD 5 when renal failure
symptoms become difficult to control. Thus, the
optimum timing of dialysis initiation may differ
depending upon the selection of treatment option
(Fig. 2). The practical timing of dialysis initiation is
determined not on the basis of eGFR or serum creati-
nine values, but on assessment of renal function such
as a measured GFR over time or a careful observation
of manifestation of renal failure symptoms.As shown
in Figure 3, once renal function is determined to have
an eGFR < 15 mL/min/1.73 m2, RRT initiation should
be considered if a progressive decrease in renal func-
tion (an increase in serum creatinine over time) is
observed while providing conservative management.

CHAPTER 5. PRECAUTIONS AFTER
DIALYSIS INITIATION

Statement

8. Patients with acute kidney injury due to malig-
nant hypertension, rapid progressive glomeru-
lonephritis, lupus nephritis, and nephrotic
syndrome may be able to withdraw from dialy-
sis treatment after recovery of renal func-
tion, even after hemodialysis is once initiated.
In such conditions, careful observation is
required (Recommendation Grade, D).

Commentary
Withdrawal after the initiation of hemodialysis

has been reported in non-negligible number of cases
in the registry date of JSDT (101) and USRDS
(103). Among them, hemodialysis was stopped for
some patients because of poor systemic condition;
meanwhile, withdrawal from hemodialysis sua
sponte (on his/her own initiative) is frequently seen
in the United States. In particular, the patients who
showed acute exacerbation on chronic renal failure
can withdraw from hemodialysis after the elimina-
tion of exacerbation causes. The correct percentages
of withdrawal after recovery from malignant hyper-
tension, rapidly progressive glomerulonephritis,
lupus nephritis, and nephrotic syndrome have not
been unfortunately evaluated so far. Therefore, even
after the initiation of hemodialysis, it is necessary
to observe the patients at all times to determine
whether or not dialysis treatment can be withdrawn,
because withdrawal strongly affects the patient life
and medical cost. There are no evidences concern-

ing the point of return from hemodialysis to deter-
mine what time is appropriate for withdraw. The
necessity of maintaining hemodialysis should be
determined from the perspective of body fluid
control and solute removal (uremic toxin and elec-
trolyte correction). Based on the management of
body fluid, if water removal through dialysis
becomes unnecessary in some continuous period,
withdrawal from hemodialysis may be possible. On
the other hand, the idea of spontaneous recovery
has been stated for solute removal in acute kidney
injury (AKI). It is recommended that withdrawal
from hemodialysis could be tried in the patients
who showed the natural decline of serum and
increase in Ccr of 20 mL/min/1.73 m2 or greater
under stable RRT from the studies of AKI. Of
course, this idea cannot be available for chronic
hemodialysis; however, it may be helpful for the dis-
cussion of withdrawal.

CHAPTER 6. CHRONIC HEMODIALYSIS
INITIATION IN PEDIATRIC PATIENTS

Preparation for dialysis initiation

Statements

9. In the event that the GFR value decreases to
around 60 mL/min/1.73 m2, it is recommended
that a physician consult a pediatric nephrolo-
gist familiar with chronic CKD treatment in
the pre-dialysis phase (2D).

10. In the event that the GFR value decreases to
around 30 mL/min/1.73 m2, it is recommended
that a physician consult a pediatric nephrolo-
gist familiar with RRT treatment (2D).

11. In the event that hemodialysis initiation is
needed, it is recommended that consent
regarding VA be obtained and thorough con-
sideration be given with regard to the choice
of VA and appropriate time to create it (2D).

Commentary
Key points in childhood CKD treatment are as

follows: 1) inhibition of renal failure progression; 2)
mitigation of growth impairment, which is a pathog-
nomonic complication in pediatric patients; 3) pre-
vention of complication of cardiovascular diseases
(CVDs) closely associated with life prognosis; and 4)
therapeutic planning of lifetime renal failure treat-
ment. Growth impairment starts to manifest when
GFR falls below 60 mL/min/1.73 m2, and many
factors, such as mineral and bone disorder (MBD),
primary underlying disease, age of renal failure onset,
poor energy intake, abnormal protein and amino acid
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metabolism, metabolic acidosis, electrolyte abnor-
mality, anemia, and endocrine system disorder (par-
ticularly growth hormone-growth factor system),
are involved in this pathological condition (104).
Therefore, proper diagnosis for growth impairment
(short stature) is required to be made by a pediatric
nephrologist and meticulous treatment given for
each above-mentioned factor causing growth impair-
ment. Furthermore, serum calcitriol level starts to
fall in early CKD stage 2, whereas levels of fibro-
blast growth factor 23 and, subsequently, parathy-
roid hormone (PTH) start to rise (105). If GFR falls
below 30 mL/min/1.73 m2, serum phosphorus levels
begin to rise (105), and metabolic acidosis also
becomes pronounced (106). The concept of taking
vascular calcification and life prognosis into consid-
eration in CKD-MBD and treatment can be applied
to children as well as adults. In fact, proper control
of calcium, phosphorus, and PTH levels in children is
important in terms of prevention of CVD complica-
tion as well as preventive therapy for CKD-MBD
(107–109). For that reason, an appropriate CKD-
MBD treatment is required to be given by a pediat-
ric nephrologist at an early stage of CKD (110).
Indeed, in a case where a pediatric nephrologist
familiar with renal failure treatment provided a
child at CKD stages 2–4 with follow-up care until
RRT was initiated, it was observed that the conser-
vation of renal function, serum phosphorus levels,
serum calcium phosphate product levels, serum PTH
levels, serum hemoglobin levels, and urgent dialysis
initiation frequency were significantly well con-
trolled (111). At present, however, only 41% of
patients at a stage when GFR ≥ 20 mL/min/1.73 m2

are referred to a nephrologist, and 31% of the
referred patients are forced to initiate RRT within 1
month after the referral (112). Consulting with a
pediatric nephrologist tends to be delayed in clinical
practice.

Because there are several issues specific to chil-
dren that need attention before RRT initiation,
when the GFR falls to approximately 30 mL/min/
1.73 m2, and the progression to terminal renal
failure in the future is deemed to be inevitable, a
nephrologist familiar with peritoneal dialysis, hemo-
dialysis, and kidney transplant is finally sought
(113). RRT may be chosen after a patient and his/
her family are given a thorough explanation without
bias regarding advantages and disadvantages of the
three types of RRT (peritoneal dialysis, hemodialy-
sis, and renal transplant), and they have completely
understood the explanation. If there is no absolute
contraindication to each therapeutic approach, the
choice of treatment is made based on the choice of

the pediatric patient and his/her family and whether
or not an assistant is present. RRT initiation may
not be a choice of treatment depending upon the
patient’s condition, such as severe concurrent dis-
eases or complications other than renal disease.
Therefore, each case should be handled according to
the recommendation (proposal) published by JSDT
pertaining to chronic hemodialysis therapy initiation
and postponement of the therapy for terminal
patients (114). If hemodialysis is chosen, a discus-
sion about the creation of VA is imperative (115). If
hemodialysis is expected to continue for an
extended period of time (more than a year as a
rough guide), it is recommended that AVF be
created (115,116). However, if no experienced VA
surgeon is available, hemodialysis is not recom-
mended for a pediatric patient, because blood
vessels are so thin that it is difficult to create AVF. If
AVF is forcefully created, it may damage the blood
vessels, which may make the AVF creation difficult
later in life when it is required. Hence, this situation
must be avoided. In addition, it is recommended
that the blood vessel diameter be at least 2.5 mm to
create AVF (117) and the patient weigh at least
20 kg (116). Because it requires several months (up
to 6 months) for AVF to develop in many cases, the
therapeutic plan needs to be prepared well in
advance (115). Furthermore, in the event that it is
decided to create an AVF, it is necessary to consider
preserving the blood vessels on the side of the
planned AVF. In contrast, in children, with a body
weight less than 20 kg or with complications, such as
limb contractures and skeletal maldevelopment, in
whom creating an AVF is difficult, a cuffed catheter
can be used (115,118). In the event that hemodialy-
sis using the catheter is performed, the patency of
the right internal jugular vein should be confirmed
beforehand. A comprehensive planning including
the possible switching to peritoneal dialysis or renal
transplant schedule in advance is also required
(115). Considering the future creation of AVF or
renal transplant, it is recommended to avoid a cath-
eter insertion into the subclavian vein or vena cava
as much as possible (115). With regard to the pro-
cedures and considerations in cuffed catheter
implantation, it is suggested to refer to the “Guide-
lines for Creation and Repair of Vascular Access for
Chronic Hemodialysis,” the Japanese Society for
Dialysis Therapy 2011 edition (119). Incidentally,
infectious diseases associated with the use of a cath-
eter, catheter kinking, thrombosis, and venous injury
(obstruction) are potential complications, whereas
the biggest advantage is there is no risk of centesis
and minimal pain.
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Timing of dialysis initiation

Statements

12. In the event that symptoms of refractory renal
failure (growth impairment in children) are
observed during conservative medical man-
agement, dialysis initiation should be consid-
ered (2D).

13. Even if the condition is asymptomatic, in
general if GFR falls below 10 mL/min/1.73 m2,
dialysis initiation should be considered (2D).

Commentary
There are no definite criteria for dialysis initiation

based on evidence. NKF K/DOQI guidelines recom-
mend that dialysis be initiated if difficult-to-control
symptoms of renal failure manifest during conserva-
tive medical management even if GFR > 15 mL/min/
1.73 m2. In fact, according to the data of cases
reported from the Netherlands and Belgium, where
RRT was initiated between September 2007 and
December 2010, 22% of the cases were initiated
on dialysis when GFR ≥ 15 mL/min/1.73 m2 (120).
Furthermore, pediatric case reviews comparing rates
of hospitalization due to hypertension or pulmonary
edema after dialysis initiation using GFR values (one
group with GFR > 15 mL/min/1.73 m2 and the other
group with GFR ≤ 15 mL/min/1.73 m2) revealed that
the group with the higher GFR at the time of initia-
tion had a lower hospitalization risk after RRT ini-
tiation (121) than the group with the lower GFR. At
present, there are no definite criteria for dialysis ini-
tiation, and, thus, it is deemed appropriate that dialy-
sis initiation be determined by comprehensively
assessing symptoms of refractory renal failure
during conservative medical management (metabolic
acidosis, hyperkalemia, hypocalcemia, hyperphos-
phatemia, hypertension, inundation symptoms, renal
osteodystrophy, nausea/vomiting, loss of appetite,
undernutrition, growth impairment, etc.) or the
degree of disability in daily life (difficulty in commut-
ing to nursery school/kindergarten or school). On the
other hand, there are also guidelines that recommend
dialysis initiation be considered before GFR reaches
6 mL/min/1.73 m2 (122,123) or when GFR reaches
8–10 mL/min/1.73 m2 even if the condition is asymp-
tomatic (124). According to a retrospective study on
the timing of RRT initiation in renal hypoplasia and
dysplasia cases (which are the most common cases
among causative disorders of pediatric terminal renal
failure), although serum potassium levels, phospho-
rus levels, and bicarbonate ion levels were relatively
well maintained and the condition was asymptomatic
even when the GFR progressed to fall below 10 mL/

min/1.73 m2, acute upper respiratory inflammation
and gastroenteritis necessitated a considerable
number of patients to undergo urgent dialysis (125).
Therefore, it appears safe to consider initiation of
dialysis in pediatric patients even if the condition is
asymptomatic. Dialysis may be started when GFR
falls below 10 mL/min/1.73 m2. However, in properly
managed cases without definite manifestation of
renal failure symptoms, the medical evidence is not
sufficient to establish the criteria for dialysis initia-
tion solely from the perspective of renal function,
and, thus, this issue of dialysis initiation criteria
remains to be further investigated.

CHAPTER 7. RECOMMENDED STUDIES TO
COMPILE FUTURE EVIDENCE

These guidelines were intended to be objective
guidelines for hemodialysis initiation and were
created on the basis of both domestic and interna-
tional evidence. However, it is true that there are a
number of guidelines that should be verified to
confirm whether they can be applied to cases in
Japan because many references were taken from lit-
erature published in Europe and the United States.
To make these guidelines more comprehensive and
evidence based, it is anticipated that investigations
listed below be conducted in the years to come.
In addition, the guidelines encompassing all renal
replacement therapies are expected to be developed
hereafter.

• Development of simplified and accurate GFR
measurement methods at the terminal stage of
renal failure

• Development of objective and easy methods to
measure total body water and condition of hemo-
stasis

• Observational studies or intervention trials on the
timing of educational intervention

• Intervention trials in which the timing of therapy
initiation is defined by a nephrologist

• Studies to determine the most essential symptom
(among all symptoms) useful to assess the need for
dialysis initiation

• Development of nutritional assessment and hema-
tological indices useful for dialysis initiation

• Intervention trials following IDEAL study regard-
ing early and late dialysis initiation or reviews on
IDEAL study conducted as per protocol

• Cohort study on CKD G5 to be conducted in Japan
• Effect of renal function at the time of dialysis ini-

tiation on the post-initiation life prognosis and
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effects of renal function at the time of referral to a
nephrology institution on life prognosis are to be
investigated

• Clinical studies pertaining to criteria for dialysis
initiation in the very elderly or elderly people

• More detailed investigations on patients with-
drawn from dialysis or further investigations on the
timing of dialysis withdrawal
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LIST OF ABBREVIATIONS

AKI: acute kidney injury
AVF: arteriovenous fistula
AVG: arteriovenous graft
BMI: body mass index
CAPD: continuous ambulatory peritoneal dialysis
CARI: Caring for Australasians with Renal
Impairment
Ccr: creatinine clearance
CGN: chronic glomerulonephritis
CKD: chronic kidney disease
DMN: diabetic nephropathy
eCcr: estimated creatinine clearance
eGFR: estimated glomerular filtration rate
ER: early referral
GFR: glomerular filtration rate
HR: hazard ratio
IDEAL study: The Initiating Dialysis Early and Late
study
K/DOQI: Kidney Disease Outcomes Quality
Initiative
LR: late referral
NECOSAD: Nederlandse Coöperatieve Studie naar
de Adequaatheid van Dialyse
PCR: protein catabolic rate
PNA: protein equivalent of total nitrogen
appearance
QOL: quality of life
REIN: Réseau Epidémiologie et Information en
Néphrologie
RRT: renal replacement therapy
SGA: subjective global assessment
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