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The prevalence of end-stage renal disease (ESRD) is uprising in the paralleled with the
increase of chronic kidney disease (CKD) patients, Diabetic nephropathy (DN) is the most
important underlying disease of CKD and a leading cause of ESRD in Japan. Intensified
multifactorial intervention in patients with type 2 diabetes with microalbuminuria slows
the progression to nephropathy, and progression of retinopathy and autonomic neuropathy.
However, further studies are needed to establish the effect of intensified multifactorial
treatment on DN with overt proteinuria. In this trial, doctors and co-medicals collaborate to
treat the DN patients to prevent the deterioration of DN by multifactorial intensive therapy.
Diabetic Nephropathy Remission and Regression Team Trial in Japan (DNETT-Japan) is an
open, randomized controlled trial to evaluate the efficacy of renal protection of muld-
factorial intensive therapy in type 2 diabetes patients with overt proteinuria (urinary
albumin-to-creatinine ratio >300 mg/g creatinine). The study has a targeted enrollment
of 600 Japanese patients, and divided into two protocols by renal insufficiency (protocol A:
serum creatinine: <1.2 mg/dl in male and <1.0 mg/dl in female, and protocol B: serum
creatinine: 1.2-2.5 mg/dl in male and 1.0-2.5 mg/d! in female). The patients were allocated
standard treatment or intensive multifactorial treatment. Intensive treatment was a step-
wise implementation of behavior modification, pharmacological therapy targeting hyper-
glycaemia, hypertension, dyslipidaemia, and proteinuria. The primary outcome is the
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proteinuria in protocol A and the composite endpoint of time to the first occurrence of
doubling of serum creatinine, ESRD (the need for chronic dialysis, or renal transplantation) or
death in protocol B. The follow-up period is 5 years and the study ends in 2014.

© 2009 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Diabetic nephropathy (DN}, one of the major complications of
diabetes mellitus, is the leading cause of end-stage renal
disease (ESRD) and about 43% of the patients newly introduced
to chronic dialysis therapy are due to DN in Japan [1]. More
than 275,000 HD are under chronic dialysis, and the number of
the patients newly introduced to chronic dialysis is still
increasing [1}. In line with the growing concerns about
escalating medical costs and the increased risk of cardiovas-
cular disease caused by chronic kidney disease (CKD) [2], the
effective intervention in the development of DN and the
progression of ESRD has been urgently required.

It is critical to manage blood glucose, hypertension and
proteinuria aggressively to interrupt the development of DN
[3]. In recent studies, strict blood glucose and blood pressure
control using renin-angiotensin system (RAS) inhibitors has
been confirmed to reduce the progression of DN. Although itis
not sufficient to reduce the increasing numbers of ESRD
patients, Steno 2 trial conducted in type 2 diabetic patients
with microalbuminuria has shown that multifactorial
approach can slow the progression of microvascular compli-
cations including DN [4,5]. This trial showed that the
progression of DN is modifiable by multifactorial intervention.
Furthermore, it is reported that strict management of
hyperglycemia and hypertension with RAS inhibitors can
lead to the remission and regression of DN [6]. However, these
studies were performed at a single institution and the scale of
the studies is relatively small, and so far, there is no evidence
that intensive multifactorial therapy can inhibit the progres-
sion of DN with overt proteinuria.

In order to examine the effect of intensive multifactorial
intervention on the inhibition of progression of DN with overt
proteinuria, we are conducting a large-scale clinical trial
named DNETT-Japan (Diabetic Nephropathy Remission and
Regression Team Trial in Japan). This trial is a randomized,
open labeled, multi-centered study to investigate whether
intensive multifactorial intervention that includes changes in
behavior and pharmacological therapy can conduct the
remission and regression of DN in type 2 diabetic patients
with overt proteinuria compared with a standard treatment.

2. Methods
2.1, Patients

The DNETT-Japan is a multi-center study currently underway
in Japan (Clinical Trials gov number, NCT00253786). Japanese
patients with type 2 DN met the inclusion and exclusion
criteria have been shown in Table 1 and have been enrolled.
The trial is being conducted under the Helsinki Declaration,
and was approved by the Institutional Review Board at each

trial site. All participants have been fully informed by the
investigators and gave their written informed consent,

2.2.  Study design

This clinical trial is a randomized, open labeled, multi-center
study (Fig. 1). During the 2-month screening period (already
completed), patients were assessed for inclusion and exclu-
sion criteria for eligibility for entering this study. The active
treatment period is 5 years. Patients are randomly assigned
standard treatment or intensive multifactorial treatment with
behavior modification and stepwise introduction of pharma-
cological therapy (Table 2).

The study is a randomized, open, parallel trial. Patients are
randomly assigned standard treatment or intensive multi-
factorial intervention with behavior modification and step-
wise introduction of pharmacological therapy (Table 2). The
stepwise approach was chosen to maximize compliance to the
protocol. Standard treatment is performed according to the
guideline of the Japanese Diabetes Society, Japanese Society of
Hypertension, and Japanese Atherosclerosis Society. Patients
in the intensive group are treated by a project team (doctor,
nurse, dietician and pharmacologist) at each institution. The
aim of dietary intervention is a total intake of protein less than
0.8 g/kg/day, and intake of sodium less than 5 g/day, and total
daily energy intake less than 30 kcal/kg/day. Hemoglobin Alc
(HbAlc) values should be below 5.8% on diet alone, and if
patients are unable to maintain HbAlc < 5.8%, oral hypogly-
cemic agents or insulin is started. The target blood pressure

Table 1 ~ Eligibility criteria.
Inclusion criteria
(1) Patients with type 2 diabetes
(2) Urinary- albumin-to-creatinine ratio::>300 mg/g creatxmne

twice in the first morning urine sample
(3).5erum creatinine level: <2.5 mg/dl
(4) Patients aged 20~75 years

Exclusion criteria

(1) Type 1 diabetes

(2) Hereditary diabetes or secondary diabetes

(3) Non-diabetic nephropathy

(4) Familial hypercholesterolemia

(5} Secondary hypertension

(6) Unstable angina pectoris or history of myocardial infarction/
stroke within 6 months prior to consent acquisition

(7) Malignant tumor or life threatening disease

(8) History of angicedema

(9) Patients undergoing LDL apheresis

(10) Billiary system obstruction or severe liver injury

(11) Liver dysfunction

(12) Allergy for ACE-Is, ARBs or HMG-CoA reductase inhibitors

{13) Pregnant or nursing patients :

(14) Others: patients who are not suitable for this trial
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Fig. 1 - Overview of the design of DNETT-Japan.

should be <125 mmHg systolic blood pressure and <75 mmHg
diastolic blood pressure (seated blood pressure) in intensive
therapy group using angiotensin receptor blockers (ARBs) or
angiotensin-converting enzyme inhibitors (ACE-Is) for the
management of hypertension. If the target blood pressure of
less than 125/75 mmHg is not achieved, both ARBs and ACE-Is
are used concomitantly. Even if the target blood pressure
levels are not achieved in a patient with ARBs and ACE-Is, long
acting calcium channel blockers are used. HMG-CoA reductase
should be used for the reduction of LDL-cholesterol levels less
than 100 mg/dl. All patients who smoke and their spouses are
invited to smoking cessation courses. All patients received
multivitamin supplement daily.

All patients will visit the clinic at every 3 months
throughout the study duration. At each visit, blood pressure
will be measured and clinical samples collected for the
measurement of the urinary protein-to-creatinine ratio, and
the levels of serum creatinine and serum potassium. Glo-

merular filtration rate (GFR) is estimated using the following
modified MDRD formula for Japanese participants: GFR
(mlmin~*1.73m"?) =194 x [serum creatinine (umol/})]~2%%
x [age (years)] ®%* x (0.739 if female) [7]. All randomized
patients including those discontinued from the study for any
reason other than death will be followed up to collect
information on primary and secondary endpoints until
termination of study.

2.3.  Study endpoints

The primary and secondary endpoints are shown in Table 3.
The primary endpoint is a proteinuria in protocol A, and a
composite endpoint of the time to first occurrence of doubling
of serum creatinine, ESRD, or death in protocol B. ESRD is
defined as the need for chronic dialysis or renal transplanta-
tion. The secondary endpoints are GFR, cardiovascular event,
progression of retinopathy, urinary albumin/creatinine ratio,

Table 2 ~ Treatment goals and interventions for standard and intensive multifactorial groups.

Intensive multifactorial Standard

Blood glucose HbAlc < 5.8% HbAlc < 6.5%

Blood pressure SBP < 125mmHg SBP < 130 mmHg
DBP < 75 mmHg DBP < 80 mmHg

Lipid profile T-cho <180 mg/dl T-cho <200 mg/dl

: LDL-cho <100 mg/dl LDL-cho <120 mg/d!

HDL-cho >40 mg/dl HDL-cho >40 mg/dl

Dietary intervention TDEI < 30 keal/kg/day TDEI 25-30 kcal/kg/day
Sodium < 5 g/day Sodium < 6 g/day
Protein < 0.8 g/kg/day Protein < 1.0 g/kg/day

Pharmacological intervention

Instruction by co-niedicals

ACE-Is or ARBs

HMG:CoA reductase inhibitors
Muitivitamins

Taking medicines

Smoking cessation

Nutrition care

No restrictions
(continuing prior therapy)

No restrictions
(continuing prior therapy)

SBP, systolic blood‘pr‘essu're; DBP, diastolic blood pressure; T-cho, total cholestérol; LDL-cho, LDL-cholesterol; HDL-cho, HDL-cholesterol; TDEI,

total daily energy intake.
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Table 3 - Primary and secondary endpoints.

Protocol A
Primary outcomes
Urinary protein/creatinine ratio {in the first moring urine
sample)

Secondary outcomes
(1) GFR
(2) Cardiovascular event
(3) Progression of retinopathy
{4) Urinary albumin/creatinine ratio
(5) Proteinuria (24 h collection sample)

Protocol B
Primary outcomes
Composite endpoint of time to first occurrence of
(1) Doubling of serum creatinine
{2) Need for chronic dialysis or renal transplantation
{3) Death

Secondary outcomes
(1) GFR
() Cardiovascular event
(3) Progression of retinopathy
(4) Urinary albumin/creatinine ratio
(5) Urinary protein/creatinine ratio

and proteinuria in protocol A and GFR, cardiovascular event,
progression of retinopathy, urinary albumin/creatinine ratio,
and protein/creatinine ratio in protocol B.

2.4.  Statistical analysis

The primary efficacy analysis set will be the full analysis set
(FAS). The FAS will include all patients satisfying the following
conditions: (1) fulfilled all entry criteria; (2) assigned randomly;
(3) were followed up with intensive or standard treatment; (4)
were evaluated at least once after randomization. The
secondary efficacy analysis set will be per protocol set (PPS).
The PPS will consist of patientsincluded in the FAS who had no
major protocol violations.

The Cox regression model will be used to estimate the
hazard ratios with 95% confidence intervals in the renal
composite event rate, the cerebro/cardiovascular composite
event rate, and the event rate for each renal, cerebro- or
cardiovascular event separately. The covariates included in
the model will be determined based on the results of blind data
review before the study is unblinded. The candidate covariates
are gender, age, ACE-I treatment, baseline urinary albumin:-
creatinine ratio and baseline serum creatinine level, The
cumulative event rate for each defined event will be estimated
by the Kaplan-Meier's method for each treatment group. The
linear mixed effect model, including study drugs, measure-
ment times and other covariates selected after the blind data
review, will be used for comparing the trend in the percent
change in proteinuria, and the trend in the reciprocal of the
serum creatinine level between treatment groups. Similar
analyses for each endpoint will also be applied for the
subgroup of each prognostic factor.

Adverse events will be summarized for each treatment
group. The cumulative occurrence rate of all adverse events
and drug-related adverse events in each treatment group will
be estimated by the Kaplan-Meier's method, and the log-rank

test will be used to compare two groups. The summary
statistics, such as the mean, median and standard deviation
for the quantified laboratory test values, will be calculated at
each measurement point, and scatter plots of each of the test
values for pre- and post-treatment will be presented. Con-
tingency tables showing the number of patients and the
percentage of patients within each category pre- and post-
treatment will also be presented for the categorical test values.

3. Discussion

The purpose of DNETT-Japan is to investigate that intensive
multifactorial treatment may attenuate the progression of DN
in patients with type 2 diabetes and overt proteinuria in the
Japanese populations. DN is a leading cause of ESRD in japan,
and the HD patients are still increasing based on the epidemic
of type 2 diabetic patients. DN is also the most popular CKD,
and recently it is well recognized that CKD is a high risk factor
for cardiovascular disease (CVD) and stroke. In consideration
for the rising burden of ESRD and CVD, there is a need to
establish the treatment for DN in Japanese diabetic patients.

Strict control of blood glucose and blood pressure is
principal in the treatment of DN. Intensive glucose control
had abeneficial effect on aggregate diabetes-related endpoints
and significantly reduced the rate of progression from
normoalbuminuria to microalbuminuria in the United King-
dom Prospective Diabetes Study [8]. However, there is no
significant reduction in the risk of progression of DN; intensive
blood glucose control alone seems insufficient to treat diabetic
patients with overt proteinuria. Moreover, recent study
reported that intensive glucose lowering therapy increased
the mortality and did not reduce the cardiovascular events in
type 2 diabetic patients [9]. Although intensive insulin therapy
had the effect on progression to proteinuria [10}, there is no
evidence that strict control of blood glucose solely prevents
the progression of DN with overt proteinuria.

In order to interrupt the development of DN, it is critical to
manage not only blood glucose, but also hypertension. ACE-Is
or ARBs are recommended as first-line drugs in the treatment
of hypertension according to the American Diabetes Associa-
tion (ADA) Position Statement [11] and the Seventh Report of
the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure (JNC 7)
[12]. Both classes of drugs reduced the risks of onset of DN,
increase in proteinuria and progression to ESRD [13]. ARBs are
recommended especially for DN in type 2 diabetes, based on
the evidence of large-scale randomized controlled trials in DN
[14-17]. In recent years, large-scale clinical trials conducted in
type 2 diabetic patients with microalbuminuria, such as the
INNOVATION of telmisartan [14] and the IRMA-2 of irbesartan
[15], have shown that angiotensin II receptor blockers (ARBs)
can prevent the progression of microalbuminuria to overt
proteinuria. The clinical trials of DN with proteinuria, such as
the RENAAL study of losartan [16], the IDNT study of
irbesartan [17], have demonstrated that the treatment with
ARBs can significantly reduce the risk of doubling of the serum
creatinine level, dialysis, renal transplantation, and death.

When the protocol for DNETT-Japan was designed in 2005,
the recommended target blood pressure according to the
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hypertension treatment guidelines in Japan (JSH 2004) was
<125/75 mmHg. If blood pressure is above 125/75 mmHg, we
recommend to use both ACE-l1 and ARB in this trial. A
combination therapy with an ACE-I and ARB has been
suggested to exert stronger anti-proteinuric effects than
either agent used alone [3}, and this combination effect of
an ACE-I and ARB on proteinuria has been examined in DN
patients [18]. We will evaluate the effect of strong inhibition of
rennin-angiotensin system in addition to the tight control of
blood pressure on the progression of DN.

Intensified multifactorial intervention improved the pro-
gression of DN and the mortality in patients with micro-
albuminuria in Steno 2 study [4,5,19}. This study pointed out
that multifactorial approach, not only the treatment for
hyperglycemia and hypertension but also dyslipidaemia and
other pharmacological therapy using vitamins and aspirin, is
beneficial for the progression from microalbuminuria to overt
proteinuria. However, thus far, there is no evidence that
intensive multifactorial therapy can reduce the progression of
DN with overt proteinuria. Thus, we designed this trial to
clarify the effect of intensive multifactorial intervention on
remission and regression of DN, and to establish the treatment
of DN by medical team with doctors and co-medicals.

In conclusion, DNETT-Japan aims to investigate the
efficacy of intensive multifactorial therapy in Japanese type
2 diabetic patients with DN. Results from this trial are
expected to provide further evidence regarding the treatment
strategy in patients with overt proteinuria.
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®Incipient to Overt : Angiotensin I Re-
ceptor Blocker, Telmisartan, Investiga-

tion on Type 2 Diabetic Nephropathy
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vention of transition from incipient to overt nephrop-
athy with telmisartan in patients with type 2 diabetes.
Diabetes Care 30 : 1577-1578, 2007

Makino Hetal ; INNOVATION Study Group : Micro-
albuminuria reduction with telmisartan in normoten-
sive and hypertensive Japanese patients with type 2
diabetes ! a post-hoc analysis of The Incipient to
Overt : Angiotensin I Blocker, Telmisartan, Investi-
gation on Type 2 Diabetic Nephropathy (INNOVA-
TION) study. Hypertens Res 31 : 6567-664, 2008
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Abstract

Background It is very important, but not clear, how
physicians differ from nephrologists in treatment of renal
insufficiency.

Aim To demonstrate differences in decision-making in
treatment of renal insufficiency between physicians and
nephrologists.

Design of study Postal questionnaire.

Setting  All physicians were graduates from one medical
school and certified by the Japanese Society of Internal
Medicine. Nephrologists were certified by the Society and
the Japanese Society of Nephrology.

Method Questionnaires were sent to 1,395 physicians and
385 nephrologists, including audit of serum creatinine
concentration that would indicate referral to nephrologist,
audit of continuation of angiotensin converting enzyme
mhibitor (ACEI) for a case of renal insufficiency and mild
hyperkalemia due to ACEL Outputs were proportion that
selected “serum creatinine 177 pmol/l (2.0 mg/dl) and
over” as a referral point to the nephrologist, and proportion
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that chose “suspend ACEI” for a case of renal insuffi-
ciency and mild hyperkalemia due to ACEL

Results  Six hundred and fourteen physicians replied
(44%), and 111 certified in internal medicine were
extracted from them. One hundred and eighty-six certified
nephrologists replied (47%), and 114 certified in internal
medicine were extracted. The proportion that chose
“177 umol/l” as a referral point to the nephrologist
was 20% for physicians and 61% for nephrologists
(P < 0.0001). An additional 17% of nephrologists recom-
mended creatinine concentration below 177 pmol/l, whereas
no such opinion was found among physicians. The pro-
portion that chose “suspend ACEI” was 45% for physicians
and 16% for nephrologists (P < 0.0001).

Conclusion There is significant difference between deci-
sions made by physicians and nephrologists regarding
treatment for patients with serum creatinine concentration
of 177 umol/l.

Keywords General physician - Nephrologist -
Serum creatinine - Chronic kidney failure

Introduction

The number of patients who undergo renal replacement
therapy is increasing at the rate of approximately 10,000
persons per year in Japan. The number of chronically
dialyzed patients was about 275,242 at the end of 2007 [1].
This has become a serious medico-economical problem
because the total annual costs for dialysis therapy exceeded
US $14 billion (¥1.3 trillion) in 2004.

Recently, early referral to nephrologist was recom-
mended in several papers [2—4]. The guidelines of the
National Kidney Foundation recommended that glomerular
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filtration rate (GFR) below 30 ml/min/1.73 m* should be
referred to nephrologist [5]. However, it is still unclear
when is the best time.

It is evident that proper use of ACEI, and strict control
of blood pressure and blood glucose, can delay or prevent
progression of renal dysfunction [6-8]. However, most
Japanese physicians do not seem to be competent at
treating renal diseases. They have less chance and experi-
ence of seeing renal patients than do nephrologists.
Moreover, progression of chronic kidney diseases is very
slow. It takes years for the severity of the disease to
manifest itself, at which point it is already too late. This
means that most physicians may overlook the importance
of maintaining kidney function. If physicians referred
patients to nephrologists at the appropriate stage of renal
dysfunction, the number of Japanese end-stage renal dis-
ease (ESRD) patients would not increase at such an
alarming rate.

We surveyed the differences in decisions made in
treatment of renal insufficiency between physicians and
nephrologists in Japan, and found that there is a wide gap
between them. We draw attention to the possibility of a
similar rift between physicians and nephrologists in other
countries.

Method

This study is based on the results of a posted, anonymous,
self-administered survey. We sent the survey in December
2003 and January 2004. Background data about physicians
were collected on gender, career, specialty, workplace,
final training in nephrology, numbers of daily renal
patients, renal tests used for outpatients and access to
nephrologist and dialysis machine. The survey included
multiple-choice and/or multiple-select questions about
renal diseases and specific cases.

Questionnaires were sent to 1,395 physicians and 385
nephrologists authorized by the Japanese Society for
Nephrology. The nephrologists were extracted by random-
number selection from a list of certified nephrologists on
the homepage of the Japanese Society for Nephrology.
Physicians were extracted from the address book of the
graduates of Jichi Medical School. Jichi Medical School
was established in 1972 to ensure and improve the level of
medical services in remote areas where medical resources
are scarce. We extracted those certified by the Japanese
Society for Internal Medicine from both nephrologists and
physicians. We excluded nephrologists who had been
working for more than 27 years in order to match years of
work in the two groups, since there were no graduates of
Jichi Medical School who had worked for more than
27 years at the time of this survey. We also excluded the

@ Springer

physicians who subspecialize in nephrology and those who
do not currently see renal patients.

In this study, we analyzed data obtained for the fol-
lowing two questions about mild renal insufficiency, shown
below.

Q1. Which is your most preferable concentration of
serum creatinine or condition for referral to the
nephrologist?

177 pmol/l (2.0 mg/dl)

354 pmol/1 (4.0 mg/dl)

530 pmol/1 (6.0 mg/dl)

707 pumol/1 (8.0 mg/dl)

884 pmol/l (10.0 mg/dl)
Uremia

Other

@ e aD TR

Q2. Case of mild renal insufficiency

Fifty-year-old female with a 15-year history of diabetes
mellitus. She had proteinuria and her serum creatinine was
177 pmol/l and her serum K was 4.7 mEq/l. You prescribed
ACEI because her blood pressure was 150/90 mmHg. One
month later, her serum creatinine was 195 pmol/l and her
serum K was 5.5 mEqg/l. What will you do?

a. Suspend ACEI and prescribe other antihypertensive
drugs

b. Do not suspend ACEI and prescribe resin. Advise K
restriction

c. Other

Ethical considerations and statistical analysis

We sent a letter of intent that explained the importance of
the survey and assured that we would publicize the results.
We did not think that this study had ethical problems
because it did not include any real patient data and all data
were anonymous.

Differences in categorical data were analyzed with *
test. For continuous data, means were compared by
unpaired 7 tests. Means and standard deviations are shown
when appropriate.

Results
Postal questionnaire to physicians and nephrologists

Six hundred and fourteen physicians replied (44%), and
111 certified in internal medicine were extracted from
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them. One hundred and eighty-six certified nephrologists
replied (47%), and 114 certified in internal medicine were
extracted. According to the exclusion criteria, 25 physi-
cians and 22 nephrologists were excluded. Characteristics
of both groups are shown in Table 1.

Audit of serum creatinine that would indicate referral
to nephrologist

Those who chose “177 pmol/l” as a referral point to neph-
rologists were 22 physicians (19.8%) and 69 nephrologists
(60.5%) (P < 0.001). An additional 20 nephrologists
(17.5%) selected “Other” and recommended a creatinine
concentration below 177 pmol/l. No physicians selected
“Other” with such comment. This means 89 nephrologists
(78.1%) chose 177 pmol/l or below, whereas less than 20%
of physicians did (Fig. 1).

Audit of continuance of ACEI in the treatment of a case
of renal insufficiency

The responders who chose “Suspend ACEI” were 55 physi-
cians (49.5%) and 18 nephrologists (15.8%) (P < 0.001). The
responders who chose “Do not suspend ACEI and prescribe
resin. Advise K restriction” were 43 physicians (38.7%) and
74 nephrologists (64.9%) (P < 0.001). One physician (0.9%)
and ten nephrologists (8.8%) chose “Other” and suggested “K
restriction only”. Five physicians (4.5%) and four nephrolo-
gists (3.5%) chose “Other” and suggested “observation for
several weeks”. Three physicians (2.7%) and three nephrol-
ogists (2.6%) chose “Other” and suggested “Reduce ACEI”
(Fig. 2).

Discussion

As we all know, physicians are different from specialists in
skill, knowledge and experience in a specialty. There may
be no problem if differences between physicians and spe-
cialists are limited to a very specialized area, but serious

problems would arise if there were differences between
basic views held by physicians and specialists. However,
there has been very little investigation of such differences
between physicians and specialists.

The first author of this paper moved from the renal
division to the department of general practice in the same
medical school hospital 6 years ago and became aware of
big differences between doctors working in these two
areas. One notable difference was that physicians showed
little interest in mild renal insufficiency and did not know
how to use ACEIs appropriately for patients with mild
renal failure. The author realized that this might be a
serious problem if such differences existed nationwide.

Our results show that such differences are evident and
critical in our country. Most physicians do not want to refer
to nephrologists for mild renal insufficiency. Moreover,
many physicians did not select similar treatment to neph-
rologists for mild renal insufficiency. This means that many
Japanese physicians make different decision from neph-
rologists for renal insufficiency, which may worsen renal
function.

Several criticisms: the adequacy of the sample, the
adequacy of the evaluation of renal function, and the uni-
versality of the result, can be made of this study.

In Japan, selection of representative physicians for this
study is difficult since there are few established training
and certification systems for primary-care physicians in
Japan. Graduates from one medical school in Japan were
selected as representative general physicians for this study.
The medical school was established 33 years ago with the
aim of improving rural medicine, and all graduates of the
medical school have an obligation to work in rural areas for
a certain period. Most of them had training and clinical
experience as general physicians. All of the physicians
selected for this study were certified by the Japanese
Society for Internal Medicine. The physicians selected for
this study were therefore considered to be representative
physicians in Japan.

There might be criticism concerning the use of serum
creatinine as a marker of renal function in this study. In the

Table 1 Characteristics of
nephrologists and physicians

Nephrologist (n = 114) Physician (n = 111)

Career (years)
Gender (male/female)
Population

Final training in nephrology (%)

18.4 £ 4.8*

103/11

425,000 + 544,000%
As specialist, 88.6

156 £ 5.8

106/4

128,000 £ 273,000
As resident, 76.6

Experience of renal biopsy (%) 99.1* 75.7
Experience of dialysis (%) 98.2* 524
Daily renal patients 18 &+ 19* 071 £ 1.8
Use serum creatinine for outpatient (%) 96.5 95.5
Use creatinine clearance for outpatient (%) 75.4% 34.8

* P <0.05
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